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Experimental  Data from Coas ta l  D i f f u s i o n  T e s t s  

G i l b e r t  S. Raynor, Robert Pi.-Brown and S .  SethuRaman 

INTRODUCTION 

I n  1972, a  r e s e a r c h  program on c o a s t a l  meteorology was s t a r t e d  a t  

Broolkhaven Na t iona l  Laboratory  under t h e  a u s p i c e s  of t h e  U. S .  ~ t o m i c  

Energy C o m i s s i o n  (noiq t h e  U. S. Energy Research and Development Adminis t ra-  

t i o n ) .  A major p o r t i o n  of t h i s  program i s  a  s t u d y  of d i f f u s i o n  from a  

nea r shore  ocean siLe. The reasons  f o r  t h e  program and t h e  exper imenta l  

and a n a l y t i c a l  methods used were d e s c r i b e d  e a r l i e r 1  and w i l l  no t  be repea ted  

h e r e .  Severa l  d e s c r i p t i v e  and a n a l y t i c a l  papers  have been publ ished on t h e  

d i f f u s i o n  experiments and t h e i r  Other papers  were publ ished on 

6-15 
r e s u l t s  of pure ly  meteoro log ica l  s t u d i e s  a t  t h e  c o a s t  and over  t h e  wa te r  . 
Addi t iona l  p a p e r s . a r e  planned s i n c e  t h e  program i s  expected t o  con t inue  f o r  

some t ime and r e s u l t  i n  f u r t h e r  s i g n i f i c a n t  in fo rmat ion .  

Since  i t  i s  n o t  p o s s i b l e  t o  i n c l u d e  i n  pub l i shed  papers  a l l  t h e  p o t e n t -  

i a l l y  u s e f u l  d a t a  c o l l e c t e d ,  t h e s e  d a t a  a r e  r e p o r t e d  h e r e  f o r  t h e  b e n e f i t  of 

o t h e r  r e s e a r c h e r s  who may wish t o  u t i l i z e  them f o r  t h e i r  o-m purposes.  Th i s  

should be regarded a s  an  i n t e r i m  r e p o r t  s i n c e  d a t a  ob ta ined  i n  f u t u r e  e x p e r i -  

ments w i l l  be r e p o r t c d  l a t e r .  This  r e p o r t  inc ludes  seven types  of d a t a  

most ly  ar ranged s o  t h a t  d a t a  from each run  a r e  grouped t o g e t h e r .  

1. Data on wind f l u c t u a t i o n s  i n c l u d i n g  type  of ins t rument ,  l o c a t i o n ,  

h e i g h t ,  l eng th  of r e c o r d ,  mean and s t andard  d e v i a t i o n .  Ins t ruments  included 

a  Bendix-Frieze Aerovane, a PLRI b ivane ,  h o t  w i r e  and h c t  f i l m  anemometers. 

The d a t a  from a l l  runs  a r e  p resen ted  i n  a  s i n g l e  t a b l e  l o c a t e d  a f t e r  t h e  i n t r o -  

duc t ion .  Nean wind d a t a  f r a  cup anemometers a r e  g iven i n  t h e  menoranda. 



2 .  Copies of i n t e r n a l  menoranda d e s c r i b i n g  e a c h ' t e s t  and inc lud ing  

a s  much of t h e  raw d a t a  a s  were . a v a i l a b l e  w i t h i n  a  s h o r t  t ime a f t e r  t h e  

t e s t .  Sorrie d a t a  r e q u i r i n g ,  ex tens ive  c h a r t  r ead ing  and most d a t a  talcen on 

magnetic t ape  were no t  analyzed u n t i l  long a f t e r  t h e  t e s t  and a r e  no t  . 

included i n  t h e  memoranda. 

3 .  One o r  m o r e  smoke photographs t a k e r d u r i n g  each t e s t  t o  i l l u s t r a t e  

t h e  type  of d i f f u s i o n  observed.  Photographs v e r e . n o t  obta ined f o r  a  few 

t e s t s .  However ,-. a  q u a l i t a t i v e  d ~ s c r i ~ r i o n  of smokc behavior  is  included 

i n  each memorandum. 

4 .  Temperahre  d a t a  from t h e  tower a t  Tiana t each not  included i n  

t h e  memoranda. I n  g e n e r a l ,  temperature  p r o f i l e  d a t a  a r e  of doubt fu l  u t i l i t y  

f o r  l a p s e  r a t e  d e t e r n i n a t i o n s  s i n c e  t h e  luwelr l e v c l s  of t h e  tower were w i t h -  

i n  the .  i n t e r n a l  boundary l a y e r  c r e a t e d  a s  a i r  from' over t h e  ocean crossed 

t h e  beach, .  whi le  t h e  upper l e v e l s  were above t h i s  l a y e r .  A s i m i l a r  problem 

e x i s t s  f o r  t h e  tower anemometer d a t a  but  n o t  f o r  anemometer d a t a  t a k e n . o q  
.. . 

t h e  msst a t  t h e  w a t e r ' s  edge. 

5. . p l o t s  of smoke concen t ra t ion  a s  a  f u n c t i o n  of crosswind d i s t a n c e  

f o r  a l l  passes  a c r o s s  t h e  plume dur ing a1.l t e s t s .  

6. Summaries of c a l c u l a t i o n s  of o f o r  each pass a c r o s s  t h e  plume 
Y 

dur ing  a l l  t e s t s .  

7. Copy of an in te i raal  rlie~ilorandum sum.8ri.zing t h e  r e s u l t s  of quant-  

i t a t i v e  sinoke measurements from 21'1 r u n s . '  This  is  l o c a t e d  a f t e r  t h e  run 

memoranda. I n  a  few t e s t s ,  no smoke measurements were obta ined due t o  wind 

d i r e c t i o n  o r  ins t rumenta l  problems, However, t h e s e  t e s t s  u s u a l l y  have 

photographs shoving t h e  c h a r a c t e r  of t h e  plume. 



No ana lyses  of t h e s e  d a t a  a r e  included i n  t h i s  r e p o r t  but  mrlch of 

t h e  d a t a  were used i n  t h e  papers r e fe renced  above. The d a t a  may be u t i l i z e d  

f r e e l y  by o t h e r s  provided proper  c r e d i t  i s  g iven i n  any p u b l i c a t i o n  t o  

Brookhaven Nat ional  Laboratory  and t h e  U. S.  Energy Research and Development 

Admin i s t ra t ion .  However, Brookhaven Na t iona l  Laboratory  r e t a i n s  t h e  r i g h t  

t o  f u r t h e r  a n a l y s e s  and p u b l i c a t i o n  of any o r  a l l  of t h e  d a t a  r e g a r d l e s s  of 

p r i o r  use  by o t h e r s .  

Data from o t h e r  t y p e s  of experiments made i n  t h e  course  of t h i s  r e s e a r c h  

program a r e  not  included h e r e  s i n c e  t h o s e  experiments d i d  no t  i n c l u d e  d i f f u -  

s i o n  measurements o r  obse rva t ions .  However, arrangements can be made t o  

make t h e s e  d a t a  a v a i l a b l e  t o  q u a l i f i e d  r e s e a r c h e r s  a l s o  and some may be t h e  

s u b j e c t s  of s e p a r a t e  r e p o r t s .  These experiments f a l l  i n t o  s i x  c a t e g o r i e s .  

1. Wind runs  i n  which meteoro log ica l  d a t a  were t aken  on t h e  beach 

wi thout  smoke r e l e a s e s .  T h i r t y  were ob ta ined  between May 1973 and June  1976. 

A few of t h e s e  t e s t s  included a i r c r a f t  d a t a  and a  number included p i l o t  

ba l loon  soundings.  

2. Boundary l a y e r  f l i g h t s  i n  which t h e  development of t h e  i n t e r n a l  

boundary l a y e r  was i n v e s t i g a t e d  us ing  i n s t r u m e n ~ s  i n  two a i r c r a f t  f l y i n g  

a c r o s s  Long I s l a n d  d u r i n g  p e r i o d s  of onshore f low,  i n c l u d i n g  sea  b reezes .  

The experiments included p i l o t  ba l loon  soundings from t h e  beach and from 

Brookhaven Na t iona l  Laboratory  p lus  temperature  measurements from t h e  420 

f o o t  tower a t  t h e  Laboratory .  Ten experiments were ob ta ined  between June 1974 

and June 1976. None of t h e  d a t a  have y e t  been pub l i shed .  

3 .  Buoy runs  i n  which meteoro log ica l  d a t a  were t aken  on a  buoy 

anchored about t h r e e  m i l e s  o f f  Tiana Beach. These t e s t s  were u s u a l l y  

accompanied by s imul taneous  wind runs  on t h e  beach. These d a t a  were taken 



primarily for a study of air-sea interaction and to determine if data taken 

on the beach during onshore flows are representative of flow over the ocean. 

4. IR fli'ghts to measure water and land surface temperatures using a 

remote 'sensing in£ rared thermometer. Such measurements made during dif £us ion 

tests are reported in the memoranda. .Additional measurements were made dur.- 

ing boundary layer flights and on numerous other selected occasions from 

July 1974 to the present. 

5. Continuous measurements of wind speed and direction using Bendix- 

Frieze Aerovanes mounted at four locations (Raynor, et al., 1975). These 

rueasurelilents arc taken for climatological studies on the effecrs o 1  Jistaacc 

from the ocean on wind and turbulence. They are being analyzed by Brookhaven 

staff. 

6 .  br series of experiments comparing diffusion from a small island 

and an undisturbed ocean site. These experiments were designed to study 

wake effects. The data are now being prepared for . publication. . 
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Summary of Turbulence bleasurenents during Diffusion 
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Summary of Turbulence Pieasurements during Diffusion Runs l.to 24 (contd.) 
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BROOKHAVEN NATIONAL LABORATORY 

TO : F i l e s  

F R O M  : G; S. Raynor 

SUBJECT: Offshore Dispersion 
Test  No. 1 

On Ailgust 11, 1972,  t he  f i r s t  overwater d i f fus ion  experiment 
was held t o  t e s t  equipment and techniques and to '  obta in  photographic 

. and observat ional  data.  

.. Jack Tvt t . le ' s  boat,  Liberty,  was equipped wi th  the  smoke gener- 
ator an? s t a c k .  T h e  s tack  was supported from t h e  unloading boom 
and s t ead ied  by a s i n g l e  guy rope a t  each s ide ,  I t  remained i n  
p o s i t i o n  throughout t h e  experiment. A d i g i t a l  anenometer powered 
by  dry c e l l  b a t t e r i e s  was mounted on an arm from the  top  of the  
mast andtke counts recor led  by a r e s e t t i n g  counter. Thermometers . were taken t o  record a i r  and water temperatures. A 3 5  m camera 
was a l s o  aboard. The equipment was operated by Mike Butler  and 
John McMeil. 

A Cessna.172 a i r c r a f t  was nanned by Ansel T u t h i l l  who operated 
.. . t h r e e  3 5  mrn cameras wi th  d i f f e r e n t  types of f i lm and one movie 

camera plus t h e  temperature sensor. 

. . The mobil vzli iqith a denui.toi~~e.ter w a s  manned by Bob Ercrwn and 
'Reid Terwi l l iger .  The msbil tower equipped with an Aerovane a t  - 
f e e t  was mahiled Sy Gi lSe r t  Raynor who a l s o  d i r e c t e d  ~ c t i v i t i e s  of 

.. .. t he  o t h e r  teams by radio.  

._ -. A l l  personnel except T u t h i l l  l e f t  BNL about 0830 E ,  drove the  . equipment t o  the  boa t  a t  Shinnecock I n l e t  and a s s i s t e d  i n  i n s t a l l a -  
t i o n  which w a s  completed about 1020 E. The boat  l e f t  the  dock 
s h o r t l y  af terwards and was i n  p o s i t i o n  one mile of f  Tiana Beach 
about 1045 E. 

. . 

Brown, T e r d i l l i g e r  and Raynor then mounted the  Aerovane 
' and erec ted  the  mobil tcwe'r a t  Tiana Beach. This was completed 

a t  1055 E. Since these  procedures tock l e s s  time than was a n t i c i -  
! pated,  it was necessa-y t o  wa i t  f o r  a r r i v a l  of the  a i r c r a f t .  

! . 



Offshore Dispers ion  Tes t  No. 1 Aug. 21, 1972 

Up t o  t h i s  t ime ,  t h e  wind was n o r t h e r l y ,  betwein 4  and 5  mps 
on t h e  beach. S c a t t e r e d  t o .  broken c i r r u s  was p re sen t .  A high 
p re s su re  a r e a  was ceq te red  j u s t  west  of t h e  region i n  t h e  morning 
moving east:  The sea  was n e a r l y  calm. 

A t e s t  smoke r e l e a s e  was made f o r  2  minutes a t  1120 E and 
photographs of t h e  puf f  were taken from t h e  boa t .  Continuous 
smoke was s t a r t e d  a t  11-40 E a s  t h e  s i r c r a f t  was apprcaching.  

~ a n c e  . The smoke moved i n  a  s o u t h e r l y  d i r e c t i o n  f o r  a  s h o r t ' d i s "  
most ly  r a t h e r  c l o s e  t o  t h e  wate r  b u t  by 1150 E ,  t h e  p lw,e  was 
t u r n i n g  t o  t h e  w e s t  a  ways sou th  of t h e  b o a t  (Fig .  1). Photographs 
of  t h i s  were taken from t h e  beach. Smoke was v i s i b l e  f o r  an e s t i -  
mated d i s t a n c e  or' a  mi le  and a  h a l f .  Smoke emiss ion was terminated 
a t  1207 a f t e r  s u f f i c i e n t  p i c t u r e s  .were ob ta ined  from t h e  a i r c r a f t .  

The b o a t  then proceeded t o  a  p o s i t i o n  2 k i l e s . o u t ,  s t i l l  
oppos i t e  Tiana Beach. Smoke was s t a r t e d  from t h i s  p o s i t i o n  a t  
1225E and cont inued t o  1248E. From t h i s  locat ion. ,  t he  smoke 
t r a v e l e d  towards t h e  no r th  and then  tu rned  t o  t h e  e a s t  o r  n o r t h e a s t  
. i n d i c a t i n g  a  sea  b reeze  f r o n t  between t h e  1' and 2  mile  p o s i t i o n s  
(Fig 1). By t h i s  t ime,  t h e  f r o n t a l  p o s i t i o n  on t h e  wate r  was 
v i s i b l e  from t h e  beach a s  a  l i n e  of demarcation between a  near ly .  . 

calm sea  inshore  and smal l  waves beyond t h e k o n t ,  The l i n e  was 
no t  p a r a l l e l  t o  t h e  beach bu't extended from about  \Wb7 t o  ESE. 
The sea breeze  f r o n t  e v i d e n t a l l y  reached t h e  beach t o  t h e  west  
e a r l i e r  and moved eastward.  

A t  1237 E ,  t h e  s ea  b reeze  reached T i a n a ' r e s u l t i n g  i n  a d i r e c -  . 
t i o n  change of about 180° and an inc rease  i n  speed,  Speed runs 
were taken from 1140 t o  1230 E i n  t h e  n o r t h e r l y  f l o w ' a t  4-6 rnps 

. .  and from 1250 t o  1344 E i n  t h e  s o u t h e r l y  flow a t  6-8 mps. The 
c h a r t  was on normal speed du r ing  passage of t h e  sea  b reeze  f r o n t .  
The n o r t h e r l y  flow was moderately t u r b u l e n t  b u t  t h e  sea  b reeze  
flow very s t a b l e  i n  bo th  'speed and d i r e c t i o n .  

A t  1248, t h e  b o a t  was d i r e c t e d  t o  proceed about 1 n i l e . w e s t .  
.. Smoke emission was continued du r ing  t h e  move which was completed 

a t  approximately 1305 E.  Smoke from t h i s  p o s i t i o n  moved q e n e r a l l y  
toward Tiana and could be  seen t o  a s h o r t  d i s t a n c e  o f f s h o r e  b u t  
then appa ren t ly  moved t o  t h e  n o r t h e a s t  under t h e  i n f luence  of t he  
sea  b reeze  f r o n t  which had no t  reached Ponquoque Beach a s  shown 
by t h e  f l a g  d i r e c t i o n  a t  t h a t  l o c a t i o n .  A t r a v e r s e  oras made v i t h  
t h e  van from Tiana t o  Shinnecock. I n l e t  and back b u t  no smoke was 
de t ec t ed .  Smoke was terminate; a t  134.5 E. 
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. The b o a t  was most ly  unloaded a t  t h e  Coast Guard S t a t i o n  b u t  
because o f  t h e  hiqh dock and very low t i d e ,  t h e  o i l  b a r r e l  had t o  
b e  unloaded a t  t h e  dock near- t h e  i n l e t .  

Wind and temperature  measurements taken fro1~1 Llie b o a t  are 
l i s t e d  i n  Table 1, Water temperature was d degrees  co lde r  a t  1 mile  
than a t  2 mi l e s ,  a  s i t u a t i o n  t h a t  needs f u r t h e r  i n v e s t i g a t i o n .  The 
t i d e  was going o u t  du r ing  t h e  run wi th  low t i d e  a t  1556 E. Thus, 
warmer bay wa te r  was f lowing o u t  i n t o  t h e  ocean i n  t h e  a r e a  of  t h e  
experiment and may have a f f e c t e d  wate r  temperatures  and p o s s i b l y  
smoke d i f f u s i o n .  

Temperature soundings were taken from t h e  a i r c r a f t  a t  a l t i t u d e s  
of 500 - 2500 f e e t  over t h e  ocean i n  t h e  s e a  breeze  flow and in l and  
sou th  of Riverhead no r th  of t h e  s ea  breeze  (Table 2 and F ig ,  2 ) .  A t  
bo th  p l a c e s ,  t h e  l a p s e  r a t e  was s l i g h t l y  less than a d i a b a t i c .  

Observations from t h e  beach and from t h e  b o a t  showed t h a t  t h e  
smoke descended t o  t h e  su r f ace  of  t h e  ocean w i t h i n  a s h o r t  d i s t ance .  
The plume remained narrow and cohesive  wi th  i t s  base  on t h e  wa te r  

- f o r  some d i s t a n c e ,  perhaps h a l f  a  mi le ,  and then  d i f f u s e d  more widely 
bo th  v e r t i c a l l y  and h o r i z o n t a l l y .  

Smoke was emi t t ed  f o r  109 minutes. Seven g a l .  of o i l  were used 
g iv ing  a n  ou tpu t  r a t e  o f  3.85 gal . /hr .  The s t a c k  worked w e l l  w i th  
n e g l i g i b l e  l o s s  a t  t h e  en t rance  a s  long a s  t h e  b o a t  was a l i g n e d  
wi th  t h e  wind b u t  some leakage occurred wi th  a c ros s  wind, However, 
it w a s  p o s s i b l e  t o  keep t h e  boa t  headed i n  t h e  desi reG ClirecLion, 
Some o i l  impacted and condensed on t h e  i n t e r i o r  of t h e  s t a c k  b u t  
t h e  o i l  l o s t  i n  t h i s  way d i d  no t  exceed h a l f  a p i n t ,  

Resu l t s  of  t h e  photographic experiments from t h e  a i r c r a f t  were 
a s  fol lows:  

The movie camera had b l ack  and whi te  f i lm.  I t  was used b r i e f l y  
wi th  no f i l t e r  and w i t h  a K 2  f i l t e r  b u t  mostly w i t h  a r ed  f i l t e r  
which gave t h e  b e s t  r e s u l t s .  

One 35 rn camera w i t h  a s k y l i g h t  f i l t e r  gave good r e s u l t s  on 
Kodachrome X f i lm ,  Another gave good r e s u l t s  w i t h  Kodacolor X,  
The t h i r d  35 rrm camera used in f r a - r ed  f i l m  wi th  an 8 7  C d e e ~  red 
f i l t e r .  Some p i c t u r e s  a r e  accep tab le .  La t e r  t e s t s  a t  BNL i n d i c a t e d  
t h a t  t h i s  f i l m  is  n o t  good f o r  cloudy days due t o  l ack  of i n f r a - r ed ,  
l i g h t  b u t  is  u s e f u l  dur ing  sunny days,  Black and whi te  f i l m  wi th  
a deep red  f i l t e r  i s  recommended f o r  cloudy weather.  
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Photographs were taken from the  Liber ty  with high speed Ekta- 
chrone f i lm i n  a  35 m g  camera. Some were somewhat. overexposed 
but .most  were s a t i s f a c t o r y  and docwent  the  behavior of the  smoke 
near  the  boat .  

~ l l  s l i d e s  a r e  numbered and catalogued and f i l e d  i n  p l a s t i c  
f o l d e r s ,  Other da ta  r e l a t i n g  t o  t h e  t e s t  .such as  fax maps and 

.' t e l e t y p e  r e p o r t s  a r e  a1s.o. f i l e d .  o r i g i n a l  notes  and data  shee t s  
a r e  a l s o  included i n  t h e  f i l e ,  



Table  3;. 

M e t e o r o l o g i c a l  Measurements from B o a t  
b .  

A i r  Water 
Tine (EST) P o s i t i o n  Speed D i r .  - Temp, . Temp. 

@Ps -1 (OF) (OF)  

1 xriile 021 1140-1155 3 - 2 6  Morthcr ly  7 1  63 
T iana  1155-1205 4 -06  I I 70.5 

1205-1208 ' 3.85 I I 

2 m i l e s  o f f  1220-1231 4.25 S o u t h e r l y  
Tiana  1231-1241 4 -79  ..72 67 I 8  

1241-1249 4.81 II 67 

2 m i l e s  o f f  1316-1327 5.45 S o u t h w e s t e r l y  
1327-1338 5.30 Tiana  and I I 

1 m i l e  1338-1346 5.77 II 68 
west 



Table 2. 

.Aircraft Temperature Neasurements 

1 mile out over Over land south of 
Height ocean in sea 
(ft) 

Riverhead, North 
breeze flow of sea Lxeeze  
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M E M O R A N D U M  

TO : F i l e s  

FROM: S Hapof  

SUBJECT: o f f  shore Dispersion, 
.Test 1. 

Since  w r i t i n g  t h e  memo of August 21, 1972, it was found 
that t he  radar on t h e  Liberty is ca l i 5 r a t ed  i n  nau t i ca l  r a t h e r  
than s t a t u t e  miles.  Therefore t h e  one mile  pos i t ion  was 1-15 

. and t he  two m i l e  pos i t i on  2.30 s t a t u t e  miles from t h e  beach, 
. The source pos i t i ons  i n  Figure 1 should be adjus ted  t o  these  

d i s tances  bu t  t h e  pa t t e rn s  of  t he  plumes remain t he  same. 

~nemometer he ight  on t h e  Liberty was. 20 f e e t  2 inches 
above t h e  water l i ne .  Anemometer height  on t he  mobil tower 
was -52. f e e t ,  4.5 inches above ground. 



Figure 1 Aerial view of' smoke ?lune from 
two-nile position, h n  1, 8-11-72. 



Figure 2. Aerial view of smoke plume from 
two-mile position, Run 1, 8-11-72. 



Figure 3. A a k l  view of  9-ke p h e  from 
two-raile position, Run 1, 8-11-72. 
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B R O O K H A V E N  N A T I O N A L  L A B O R A T O R Y  . 

TO: F i l e s  

SUBJECT: O f f s h o r e  D i s p e r s i o n  T e s t  
No. 2.  

The second overwate r  d i i p e r s i o n  t e s t  was h e l d  on August 17 ,  
3,873. 

The L i b e r t y  a g a i n  c a r r i e d  t h e  smoke g e n e r a t o r  and s t a c k ,  t h e  
d i g i t a l  anenorneter and thermometers ,  a l l  o p e r a t e d  b y  Mike B u t l e r .  
The anemometer i s  20  f e e t  2 i n c h e s  above t h e  w a t e r  l i n e .  

The Selma was c s e Z  by  Wal te r  J a h n i g  who o p e r a t e d  t h e  movie 
camera w i t h  b l a c k  and ' w h i t e  fils and t h e  two '35 mm cameras o p e r a t e d  

. s i m u l t a n e o u s l y  w i t h  Kodacolor  and i n f r a - r e d  f i l m .  He a l s o  c a r r i e d  
a  therinome$er f o r  c ~ a  t e r  tempera tures . .  . - 

)I .. . 
. . 

The a i r c r a f t  was ri,anned b y  ~ . k s e l ' ' ~ u t h i l l  and c a r r i e d  t h e  temp- 
e r a t u r e  r e c o r d e r ,  t h e  v a r i o n e t e r ,  a  ' ~ o l e x  movie camera w i t h  b l a c k  
and w h i t e  f i l m  aAd' a  35 m camera w i t h  Kodachrome X f i l m .  

The n o b i l  van w i t h  t h e  d e n s i t o m e t e r  was manned b y  Bob Brown 
and Reid T e r w i l l i g e r .  .The mobil  tower equipped w i t h  a n  Aerovane 
was l o c a t e d  a t  Tiana  Beach and manned by G i l b e r t  Raynor and John 
McNeil, who a l s o  took p i b a l s .  A c t i v i t i e s  o f  t h e  o t h e r  teams were 
c o o r d i n a t e d  krom t h i s  l o c a t i o n  by  Raynor. D i t f i c u l t y  was e x p e r i e n c e d  
i n  e r e c t i n g  t h e  t r a i l e r  tower s o  it was used w i t h  o n l y  abou t  two f e e t  
o f  t h e . i n n e r  s e c t i o n  extended.  The Aerovane h e i g h t  was a b o u t  44 f t  4 .5  i n .  
a s  compared t o  52 f t  4.5 i n .  d u r i n g  Run No. 1. 

Throughout t h e  run;  t h e  s k y  was o v e r c a s t  w i t h  middle  c l o u d s .  - 
Lower c l o u d s . w e r e  p r e s e n t  t o  t h e  w e s t ,  A weak warm f r o n t  ex tended  
through w e s t e r n  Pennsylvania  'and a  f l a t  h i g h  was l o c a t e d  o f f s h o r e .  
ICind d i r e c t i o n  was onshore  r a n g i n g  from SSE t o  S .  The ocean had 
s m a l l  waves. High t i d e  o c c u r r e d  a t  1336. E a s t e r n  S t a n d a r d  Time 
i s  used throughou't  t h i s  r e p o r t .  

Smoke was s t a r t e d  from t h e  1 m i l e  p o s i t i o n  a t  0953. A f t e r  a 
s i i o r t '  p e r i o d  . o f  . o b s e r v a t i o n ,  t h e  b o a t  was moved a s h o r t  d i s t a n c e  
west  and was i n  p o s i t i o n  SSE o f  T i s n a  a t  1002, Smoke was c o n t i n u e d  
u n t i l  1105. During '  t h i s  pe r iod , .  t h e  b o a t  was n o t  anchored 'and 
d r i f t e d  abou t  1/4 m i l e  t o o  c l o s e .  I t  moved back  t o  one n l i lc  from 
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1037-1040. A t  1100, . t h e  b o a t  was a g a i n  1/8 m i l e  t o o  c l o s e .  Bear ing  
t o  t h e  b o a t  a t  1050 was 138.8O. ' Loran p o s i t i o n  was 2461 5266. 

The smoke f i r s t  r eached  t h e  beach a  s h o r t  d i s t a n c e  orest of 
' Tiana b u t  a ' t  1035 came d i r e c t l y  t o  t h a t  l o c a t i o n .  By 1044, t h e  

smcke was somewhat e a s t  o f  Tiana a s  t h e  mean wind d i r e c t i o n  s h i f t e d  
s l i g h t l y .  Smoke was c l e a r l y  v i s i b l e  and c o u l d  be s e e n  a s  f a r  a s  
t h e  h i l l s  n o r t h  o f  ~ h i n n e c o c k  Bay. The a i r c r a f t  r e p o r t e d  v i s i b l e  
smoke t o  a  l o c a t i o n  between t h e  L I R R  t r a c k s  and t h e  S u n r i s e  Highway 
c o n s t r u c t i o n ,  a  d i s t a n c e  o f  o v e r  f o u r  m i l e s  from t h e  b o a t  ( F i g .  1).  
A f t e r  t e r m i n a t i o n  of  *emiss.ion, t h e  l a s t  v i s i b l e  ' smoke reached  t h e  
beach a t  1116, a  r a t e  of  one m i l e  i n  11 minu tes  o,r 5.45 rriph and 
abou t  2 - 4  mps. A t  1122, t h e  sinoke was s t i l l  v i s i b l e  o v e r  t h e  main-. 
l a n d  n o r t h  o f  t h e  bay.  

O b s e r v a t i o n  showed t h a t  t h e  s z o k e  r e a c h e d ' t h e  w a t e r  v e r y  c l o s e ,  
t o  t h e . b o a t  and d i f f u s e d  upward s l o w l y  w i t h  d i s t a n c s .  However, 
h o r i z o n t a l  d i f f u s i o n  was v e r y  s m a l l  and t h e  p lume  had n e a r l y  a  
s t r a i g h t  l i n e  edge,  a t  l e a s t  n e a r  w a t e r  . l e r i e l .  . 

Bear ings  were t a k e n  t o  s e v e r a l  l n d r n a r k s  a s  f o l l o w s :  C o a s t  
Guard S t a t i o n  f l a g p o l e  - 39.1°, r e d  and w h i t e  w a t e r  to~;rer  n e a r  
Quogue - 268.3O. These a g r e e  w i t h i n  a  d e g r e e  o r  two w i t h  a n g l e s  
measured on t h e  t o p o g r a p h i c a l  map. , , 

The b o a t  was t h e n  moved ' t o  a  p o s i t i o n  3  m i l e s  o f f  ~ i a n a  and , 

somewhat f u r t h e r  wes t .  The b e a r i n g  was 152.1a and,  t h e  l o r a n  pos i -  
t i o n  2456 5260. Boat  was on s ' t a t i o n  and sinoke s t a r t e d  a t  1129.  
D i f f u s i o n  appeared  s i m i l a r  t o  t h a t  from 1 n i i e  u n t i l  a b o u t  1155 
when upward d i f f u s i o n  i n c r e a s e d  and t h e  plume n e a r  t h e  w a t e r  
appeared  c o n s i d e r a b l y  t h i n n e r .  A t  t h e  same t i m e ,  a  l o v e r  deck o f  
c l o u d s  was moving i n  from t h e  w e s t .  These e v i d e n t a l l y  d e c r e a s e d  

- 
s o l a r  h e a t i n g  s o  t h a t  t h e  a i r  t e m p e r a t u r e  dropped and became c l o s e  
t o  t h a t  o f  t h e  w a t e r  t h u s  making ' t h e  lowes t  l a y e r  o f  a i r  more 
u n s t a b l e .  . A t  1202, t h e  a i r c r a f t  r e p o r t e d  t h e  smqke t o p  a t  500 f e e t ,  . . 

. 1 . 5  mi les '  o f f  s h o r e  and  1200-1300 f e e t  o v e r  t h e  .beach w i t h  a  con- 
t i n u e d  r ise t o  t h e  n o r t h .  However, t h e  b a s e  o f  t h e  smoke remained 
on t h e  w a t e r  and t h e  edge remained s h a r p  i n d i c a t i n g  l i t t l e  l a t e r a l  
d i f f u s i o n .  T h i s  was conf i rmed b y  d s n s i t o m e t e r  measurements a l o n g  . 

Dune Road. Smoke was t e r m i n a t e d  a t  1300. A t  1314 a  w h i f f '  o f  smoke 
was d e t e c t e d  a t  Tiana a l t h o u g h  t h e  p luxe  hnd been c r o s s i n g  t h e  beacfi 
t o  t h e  e a s t .  . 
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Four v a r i o m e t e r  - r u n s  were t a k e n  w i t h  t h e  a i r c r a f t .  Run 1, 
s t a r t i n g  a t  1025, 'went  n o r t h  a t  500 f e e t  from o v e r  t h e  .ocean t o  
n o r t h  o f  t h e  LIRR t r a c k s  (F ig . .  1 ) .  A i r  was smooth u n t i l  t u r b u l e n c e  
s t a r t e d  abou t  300 f e e t  n o r t h  o f  P i n e  Neck on t h e  n o r t h  s h o r e  o f  t h e  
bay. 

~~n 2 r e t u r n e d  o v e r  t h e  same track a t  900 f e e t  s t a r t i n g  a t  
1135. - . T u r b u l e n c e  l a s t e d  t o  a  p o i n t  between the .  L I R R  and t h e ,  

' , Montauk Highway. 

- 
Run 3  fo l lowed  t h e  same c o u r s e  northward a t  800 f e e t  s t a r t i n g  

a t  1145. Turbu lence  was encoun te red  hal fway between t h e  s h o r e  and 
Mon t a u k  Highway. 

Run 4 s t a r t e d  a t  1155 and fo l lowed the r e t u r ~ r  c o u r s e  e t  1000 
f e e t .  Turbulence  c e a s e d  a t  t h e  r a i l r o a d  t r a c k s .  On t h e  nor thward  
f l i g h t s ,  t h e  a i r c r a f t  r o s e  a b o u t  20-30 f e e t  i n d i c a t i n g  upwart! noving 
a i r .  

The boundary l a y e r  betiqeen the .  smooth and t u r b u l e n t  a i r  i-s.  . 

b e l i e v e d  t o  r e p r e s e n t  t h e  boundary between. a i r  modi f i ed  by t h e  l a n d  
below and unmodif ied mar ine  a i r  above and is  p l o t t e d '  i n  F i g .  2 .  . 

Temperatures and winds t a k e n  from t h e  b o a t  a r e  l i s t e d  i n  ~ a b i e  
1. A i r c r a f t  t e m p e r a t u r e s  a r e  l i s t e d  i n  Tab le  2 and p l o t t e d - i n  F i g .  
3 .  a l o n g  w i t h  t h e  a i r  and w a t e r  t e m p e r a t u r e s  frum t h e  b o a t .  How- 
e v e r ,  t h e r e  i s  some q u e s t i o n  c o n c e r n i n g  t h e  c a l i b r a t i o n  of t h e  
a i r c r a f t  t e m p e r a t u r e  u n i t  s i n c e  it c o v e r s  o n l y  a  s m a l l  span  and is' 
s e t  with r e f e r e n c e  t o  t h e  a i r c r a f t ' s  t e m p e r a t u r e  i n d i c a t o r .  Thus, 
t h e  low-level  i n v e r s i o n  may n o t  b e  a s  g r e a t  a s  i n d i c a t e d  i i l  F i g .  3 .  . 

I n  f u t u r e  r u n s , :  t h e  u n i t  w i l l  b e  checked against a mercury tllerrtt- 
ometer .  

The a i r c r a f t  t e m p e r a t u r e  soundings  were t a k e n  from ,200 t o  3000 
f e e t  o v e r  t h e  1 m i l e  p o s i t i o n  a t  0945 and from 500 t o  3000 f e e t  a t  , 

1055 o v e r  t h e  S u n r i s e  Highway, a . t . 1 1 3 5  o v e r  t h e ' t h r e e  m i l e  p o s i t i o n  
and a t  1305 o v e r  Tiana  Beach. A l l  a r e  e s s e n t i a l l y  i d e n t i c a l  and - 
show a n  a d i a b a t i c  l a p s e  r a t e  ( F i g .  3 ) .  - 

Four p i b a l  soundings  were t aken  a t  T i a n a ,  one d u r i n g  t h e  one 
m i l e  emiss ion  al:d t h r e e  d u r i n g  t h e  t h r e e  m i l e  emiss ion .  These a r e  
p l o t t e d  i n  F i g .  4 .  , Computed d a t a  f o r  each l e v e l  a r e  f i l e d .  
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Speed r u n s  were-made on t h e  Aerovane c h a r t  r e c o r d e r  d u r i n g  b o t h  
emiss ions  w i t h  t h e  c h a r t  on normal speed d u r i n g  t h e  remaining p e r i o d s .  

P i c t u r e s  were  t a k e n  from t h e  Selma w i t h  t h e  two 3 5  m cameras 
o p e r a t e d  s i n u l t a n e o u s l y  w i t h  ~ o d a c o l b r  and i n f r a - r e d  f i l m .  P i c t u r e s  
were  a l s o  t a k e n  w i t h  t h e  movie camera. A d d i t i o n a l  3 5  mm 2 i c t u r e s  
were  t aken  from t h e  a i r c r a f t .  Movie p i c t u r e s  were a l s o  a t t e m p t e d  
from t h e  a i r c r a f t  u s i n g  a  Bolex camera borrowed from Photography 
b u t  t h e  f i l m  was overexposed and u s e l e s s .  One p i c t u r e  was t a k e n  
from t h e  beach .  A l l  s l i d e s  a r e  numbered, c a p t i o n e d  and f i l e d .  

O i l  consumption was 14.67 g a l  i n  163 minu tes  g i v i n g  a  r a t e  o f  
0 .09  gal/min. However, a n  a t t e m p t  was made t o  g e t  rnaxirr.um o u t p u t  
w i t h  t h e  r e s u l t  t h a t  much impacted and condensed on t h e  i n s i d e  o f  
t h e  s t a c k .  Es t ima ted  l o s s  was 3  g a l l o n s  i n  a d d i t i o n  t o  t h a t  used .  

Numerous t r a v e r s e s  and c e n t e r l i n e  measurements were t a k e n  w i t h  
t h e  d e n s i t o ~ ~ e t e r  d u r i n g  b o t h  e n i s s i o n s .  R e s u l t s  o f  t h e s e  measure- 
ments w i l l  b e  r e p o r t e d  s e p a r a t e l y .  

* 



T a b l e  1. 

f . l e t eo ro log ica l  Measurements from Boat 

- From L i b e r t y  

P o s i t i o n  Time (EST) Speed A i r  Temperature Water Temp. 
(mps) ( O F )  . ( O F )  

1 m i l e  o f f  1005--1016 3.29 7 0 , 0 ( n e a r  deck)  68.5 
1016-1031 3.06 71.3 Tiana 

II 68.3 

1013-1056 3.55 68. U (hanging) 
i056-1108 3 . 7 8  69.5 

3 m i l e s  o f f  1130-1145 
Tiana  1145-1200 

1200-1215 
1215-1230 
1230-1245 
1245-1300 

1 m i l e  o f f  1015 
Tiana  1030 

1100 

3 m i l e s  o f f  1145 
T iana  

Near beach  1245 

From Selma 



T a b l e  2 

A i r c r a f t  Tempera tu re  Measurements 

Ht. 
(Ft. 

0945-0950E 
1 M i l e  Out  

1055-1100E 1135-1140E 
S u n r i s e  Hwy'. 3 Miles Out  

1305-1310E 
Over T iana  











BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: O C ~ .  25, 1972 

TO : F i l e s  

SUBJECT : Offshore Dispersion, 
Tes t  2. 

The d i s t a n c e s  given i n  t h e  memo of September 5 ,  1972 
should be changed s i n c e  t h e  L ibe r ty  r ada r  is  c a l i b r a t e d  i n  
n a u t i c a l  m i l e s .  Thus, the one mi le  p o s i t i o n  i s  1.15 and t h e  
t h r e e  m i l e  p o s i t i o n  3.45 s t a t u t e  m i l e s  from t h e  beach. Source 
p o s i t i o n s  i n  F igure  1 should be ad jus ted  t o  t h e  c o r r e c t  d i s t -  
ances . 

The speed of  t h e  smoke from t h e  one m i l e  p o s i t i o n  t o  t h e  
beach now becomes 6.26 mph o r  2-76 mps. 



Figure 1. Smo'x~ plume frcm me-mils 
posit ion,  Run 2 ,  8-17-72. 



Figure 2. Aerial view of smoke plume from 
one-mile position, Run 2, 8-17-72. 
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r q u r e  3. Aerla- view OI smwe plume rrom 
three-mile pasicion, Bun 2, 8-17-72. 



Figure 4 .  a~er ia l  vi =w of smo'ke plume from 
three-xile p o s i t i n ,  Run 2, 8-17-72. 
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B R O O K H A V E N  N A T I O N A L  L A B O R A T O R Y  

M E M O R A N D U M  

DATE: September 18, 1 9 7 2  

FROM: G. S. Raynor 

SUEJECT: Offshore Dispersion Test  
NO. 3  

 he third. .  overwater d i spe r s ion  t e s t  was he ld  on August 31, 1972. 

The L ibe r ty  was aga in  manned by  like BuLler who opcrated the 
smoke genera tor  dlld t a s k . n i r  and water temperature measurements. 
An analogue anerr;u~[~eLer was mounted on t h e  hnat but two i n v e r t e r s  
were blown o u t  when connected t o  t h e  b o a t ' s  power supply so  no 
wind da t a  were obta ined a t  sea .  

The Selma was manned'by Walter  Jahnig,  accompanied by Douglas 
Humphrey of t h e  Photography Department., Jahnig operated t h e  two 
35-mm came.ras.with i n f r a - r ed ' and  Kodachrome X' f i lm.  Humphrey oper- 
a t e d  t h e  ~ o ' l e x  movie. camera wi th  b lack  and white, f i lm.  ' Thermometers 
were a l s o  taken f o r  a i r  and water temperatures.  

. . 

The a i r c r a f t  was manned by .Ansel T u t h i l l  and c a r r i e d  t h e  temp- 
e r a t u r e  i n d i c a t o r  which was s e t  a t  t h e  a i r p o r t  wi th  a  mercury therm- 
ometer. The variometer was not  used because of t roub le s  wi th  t h e  
r e c o r d e r . .  However, f l i g h t s  were made t o  determine the  l o c a t i o n  of ,, 

the. bdundary between smooth and tu rbu len t  a i r  a t  var ious  a l t i t udes . .  
P i c t u r e s  were taken on black dlid white  f i l m  w i t h  t h ~  Re11 and Hoivell 
movie camera.and on Kodachrome X wi th  a  35-mm camera. 

. . 

The mobil van with. the. densitometer and l i d a r  was manned by 
Bob Brown and Paul Michael, The n o b i l  tower was pos i t ioned  a t  Tiana 
Bea'ch a.nd operated by G i l b e r t  Raxynor and John McNeil who a l s o  took 
p i b a l s .  A c t i v i t i e s  of a i l  teams w e r e  coordinated from t h i s  l oca t ion  
by Raynor. The Aerovane he igh t  wi th  ' t he  tower f u l l y  extended was 

' 52 f e e t ,  4.5 inches,. This he igh t  a l s o  a p p l i e s  t o  Run 1 bu t  not  t o  
Run.2,  

. . . . 

Weather was c l e a r  throughout t h e  run al though an east-west l i n e  
of smal l  s c a t t e r e d  cumulus clouds over t h e  mainland t o  the  nor th  
apparen t ly  marked the  pos i t i on  of the  sea  breeze f ron t .  A high 
wi th  i t s  long a x i s  o r i en t ed  NE-SW was cen te red  j u s t  about over t he  
a r ea  moving slowly eastward. The onshore flow was mostly sea  breez 

. . 
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poss ib ly  r e in fo rced  by g rad ien t  wind l a t e r  i n  t he  day. The ocean 
had only smal l  waves. High t i d e  occurred a t  1203. Eas te rn  stand- 
a r d  time i s  used throughout t h i s  r epo r t .  

Bearings were taken from Tianas to  s e v e r a l  landmarks wi th  t h e  
theodol ' i te .  Resu l t s  a r e  a s  fol.lows.: White water  tower a t  Hampton 
Bays, 0 0 0 . 4 ~ .  Red and whi te  water  tower a t  Quogue, 267.2O. c o a s t  . 

. . 
Guard S t a t i o n  f l agpo le ,  .-37 .go and water  t o w e r  a t  Southampton, 51.2.O. 
The smal l  d i f f e r e n c e s  between these  readings  and those  repor ted  f o r  
Run 2 a r e  due t o  t h e  inaccuracy of o r i e n t i n g  t h e  t h e o d o l i t e  by mag- 
n e t i c  compass each time. 

Loading o f '  t h e  boa t s  s t . a r t ed  a t  0930. They l e f t  t h e  I n l e t  a t  
1040 and t e s t  smoke was made o f f sho re  a t  1126 t o  observe d i r e c t i o n  
of  . t r a v e l .  The a i r c r a f t  a r r i v e d  a t  1043 and took temperature sound- . 

i n g i  and tu rbu lence  runs u n t i l  t h e  smoke was ready. Continuous smoke 
was s t a r t e d  from t h e  1 mile  p o s i t i o n  a t  1132. The L ibe r ty  was anchored 
1.25. mi les  ESE o f .  Tiana a t  a  bea r ing  of 112 .10  and l o r a n  p o s i t i o n  
2450 5272, . . 

.. . . . 
. . Smoke f i r s t  reached the  beach a t  1145, a d i s t a n c ~ o r  1 mile  i n  

13.minutes ,  a  r a t e  o'f 4.51 mph o r  2 -01  mps. ' A  speed run was taken 
on t h e  Aerovane c h a r t  rec.ord'er from 1149-1202 and another  dur ing  

. . emission from t h e  3  m i l e . p o s i t i o n .  

1 .  

, An a t tempt  was made t o  o b t a i n  more q u a n t i t a t i v e  photographs 
than  i n  previous  runs u s ing  t h e  following plan.  The L ibe r ty  was 
loca t ed  by radar  d i s t a n c e  from t h e  beach and by t h e o d o l i t e  bea r ing  
from Tlana. .  The Selma ' s t a r t e d  . a t  L i b e r t y ' s  p o s i t i o n  and s .a i led 
landward a long t h e  smoke plume f o r  a  f i xed  d i s t a n c e ,  This d i rec ' t ion  
of t r a v e l  was recorded. She then.msde a  r i g h t  angle  t u r n  and t r av -  
e l l e d  a  d i s t a n c e  i n  a  wes t e r ly  d i r e c t i o n  f a r .  enough t o  g ive  a good. - 

view of a  p o r t i o n  of t h e  plume inc lud ing  t h e  source boa t .  A bear ing  
was then taken on Selma from ~ i a n a  and a  r ada r  d i s t a n c e  from Liber ty .  

. Libe r ty  a,lso provided t h e  d i s t a n c e  from Selma t o  t h e  beach, t he  
bea r ing  of Selma from Liber ty  and t h e  angle  between t h a t  bea r ing  and 
t h e  l i n e  o f  t he  plume. These d a t a  a r e  l i s t e d  i n  Table 1 b u t  the  
va lues  a r e  only  appr'oximate due t o  t h e  spacing of t h e  range markers 
on t h e  r ada r  scope and t h e  d i f f i c u l t y  of g e t t i n g  a p r e c i s e  compass 

I 

reading whi le  s i g h t i n g  on a  d i s t a n t  ' ob j ec t .  . . ~ 
When t h e  values  were cha r t ed ,  some unce r t a in ty  a s  t o  t he  exac t  

p o s i t i o n  of Selma r e s u l t e d  s i n c e ' u s e  of t h e  var ious  parameters gave . . 

d i f f e r e n t  l o c a t i o n s ,  a l l  w i th in  the  o u t l i n e s  shown i n  Fig. 1. The 

- 4 7 - .  
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bea r ings  from Tiana and t h e  d i s t a n c e s  from L ibe r ty  a r e  considered 
t h e  most accu ra t e  measurements and p o s i t i o n s  ca l cu l a t ed  from these  
a r e  i nd i ca t ed  by a  d o t  w i th in  t h e  ovals  except f o r  photo p o s i t i o n  3  , 

where the  d i s t a n c e  and t h e  bear ing  could no t  coincide.  

, A t  each photo p o s i t i o n  a  s e t  of  s t i l l  p i c t u r e s  was taken wi th  
. . 

t h e  two 3.5-mm cameras a t  one m i n u t e ' i n t e r v a l s  wi th  t h e  camera aimed 
a t  a r i g h t  ang le  t o  t h e  smoke plume. The approximate d i s t ances  t o  
t h e  p i m e  from t h e  t h r e e  p o s i t i o n s  a r e  0.6, 0.55 and 0.52 m i l e s .  

- 

Moving p i c t u r e s  were taken by Humphrey .but  con ta in  l i t t l e  of  sc ikn t -  
i f i c  value.  

~ h o ' t o s  here talcen from posi t2on ' 1 f r e m  about 1208 -1218. Dur- 
i n g  t h e  same per iod ,  a  s e t  of photos was taken from t h e  a i r c r a f t . .  

. A t  1200, smoke was v i s i b l e  over Tiana ~a~ on t h e  nor th  s i d e  of  
Shinnecock Bay. From t h e  beach, t h e  smoke appeared t o  be f i r s t  
reaching t h e  water  'from 4-5 boa t  l eng ths  away. From' the .  Selma, the  
d i s t a n c e  appeared t o  be  3-4 b o a t  l eng ths  b u t  from t h e  Liber ty  the'  

. . 
d i s t a n c e  was es t imated  a t .30-50 f e e t .  , . . 

A t  1227, t h e  a i r c r a f t ,  followed the  top  of t h e  smoke.plume from 
t h e  b o a t  t o  t h e  beach and repor ted  t h e  a l t i t u d e  a t  200 f e e t '  over . . 

t h e  beach. The a i r c r a f t  t r a c k  coincided wi th  t h e  t o p  of t h e  v i s i b l e  
plume a s  observed from Tiana. . '  The v e r t i c a l  angle  t o  t h e  plane was 
measured by t h e o d o l i t e  a t  2 . ~ ~ .  The d i s t ance  t o  t h e  plume was 0.84 
mi les  o r  4435 f e e t . a s  determined by the  p o s i t i o n  of t h e  c e n t e r l i n e  
def ined  by the  densi tometer  t r a v e r s e  a t  t h a t  time. These values  
g ive  an a l t i t u d e  above t h e  t h e o d o l i t e  he igh t  a t  193 f e e t  b u t  t he  
h e i g h t  of t h e  t h e o d o l i t e  above sea  l e v e l  has not  y e t  been determined 
and w i l l  be  repor ted  l a t e r .  

Two o the r  s i m i l a r  passes  were made p r imar i ly  f o r  photographic . 

purposes, t h e  l a s t  a t  1240. ~ h e o d o l i t e  ang les  were 2.5 and .2.1° and 
t h e  repor ted  a l t i t u d e  aga in  200 f e e t .  ~ s s u m i n g  the  plume remained 
t h e  same d i s t a n c e  from Tiana, t h e  2.1° angle  g ives  a  he igh t  of 163. 
f e e t  above t h e  t heodo l i t e .  However, the  plume had probably moved' 
t o  t h e  e a s t  a t  t h i s  time. 

By 1220, t h e  smoke appeared t o  be somewhat more d i f f u s e  than 
e a r l i e r  . 
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Selma reached photo p o s i t i o n  2 a t  1255 and f in i shed  a  s e r i e s  
of p i c t u r e s  a t  1312. Simultaneous photos were taken from the  a i r -  
c r a f t ,  The smoke s t i l l  had a  sharp  edge b u t  appeared th inne r  c l o s e  
t o  t h e  beach. 

A fou r th  a i r c r a f t  pass  was made a long  t h e  plume f o r  photo- 
graphic  purposes b u t  a  he igh t  measurement was not  taken.  A t  1317, 
a h e l i c o p t e r  pessed over t h e  smoke a t  low a l t i t u d e  and c r e a t e d  a  
ho le  i n  t h e  plume. 

Smoke was ended from t h e  1 mi le  p o s i t i o n  a t  1327, The L ibe r ty  
reached t h e  3  mile  p o s i t i o n  a t  1401 and s t a r t e d  smoke a t  1409. 
Bearing t o  Liber ty  from Tiana was 127.2O. Loran p o s i t i o n  was 2440 5271. 

P i c t u r e s  were taken from photo p o s i t i o n  3  from 1428 t o  1439. 
Photos were taken from t h e  a i r c r a f t  dur ing  t h e  same per iod.  Addi- 
t i o n a l  photos were taken t o  1453 a f t e r  which t h e  plane was dismissed.  

Smoke reached t h e  beach from t h e  3  mile  p o s i t i o n  a t  1445, a  
d i s t a n c e  of  3  miles  i n  34 minutes and a  r a t e  of 5.3 mph o r  2.36 nps. 
Smoke was terminated a t  1447 s i n c e  t h e  o i l  supply was exhausted,  
Unloading of t h e  boa t s  was completed Sy 1630. 

.P iba l s  were taken from Tiana a t  1132 and 1353, Balloons were 
r e l ea sed  from Selma a t  t h e  t h r e e  p o s i t i o n s  shown i n  Fig.  1 ahd tab- 
u l a t e d  i n  Table 1 wi th  t h e  r e l e a s e  times. They were ' t r acked  by t h e  
t h e o d o l i t e  a t  Tiana. ~ a t a '  from t h e . r e l e a s e s  on t h e  beach a r e  p l o t t e d  
i n  Fig. 2 .  Data from t h e  o f f sho re  r e l e a s e s  a r e  not  y e t  a v a i l a b l e  and 
w i l l  b e  repor ted  l a t e r .  

Temperature soundings were taken from t h e  a i r c r a f t  a s  fol lows: 
A t  1050 a t  Nor thv i l l e ,  no r th  of t he  sea  breeze  from 500 t o  2500 f e e t ;  
a t  1120, over t h e  1 mile  p o s i t i o n  from 100 t o  7000 f e e t  and a t  1440, 
over t h e  3  mile  p o s i t i o n  from 500 t o  3000 f e e t .  Data a r e  t abu la t ed  
i n  Table 2 and p l o t t e d  i n  Fig.  3,  They show a  low-level invers ion  
over t h e  water  and a  gene ra l ly  s t a b l e  l apse  r a t e  higher  up. 

Means and s tandard  dev ia t ions  of t he  wind da t a  taken on f a s t  
speed a t  Tiana a r e  no t  y e t  computed and w i l l  be  repor ted  l a t e r  along 
wi th  those  from t h e  previous runs. 

Temperature measurements from t h e  boa t s  a r e  t abu la t ed  i n  Table 3 
. and p l o t t e d  i n  Fig. 3. The d i f f e r e n c e  i n  a i r  temperature between 
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t h e  two boa t s  appears  t o  b e  due t o  instrument exposure s ince  a  
l a t e r  check of t h e  two thermometers showed them t o  g ive  e s s e n t i a l l y  
i d e n t i c a l  readings  i n  t h e  instrument s h e l t e r .  Water temperatures 
t aken  by two d i v e r s e  methods show f a i r l y  good agreement. 

A f l i g h t  was made a long  t h e  l i n e  shown i n  Fig. 4 t o  determine 
t h e  l o c a t i o n  of t h e  boundary between smooth and t u r b u l e n t  a i r  which . 
i s  shown t o  s c a l e  i n  Fig.' 5. A s  the.moving a i r  pene t ra ted  in land ,  
it e v i d e n t a l l y  became t u r b u l e n t  below t h e  s lop ing  boundary4 shown 
s t a r t i n g  a t  t h e  no r th  edge of t h e  bay. The bulge i n  t h e  boundary 
a t  2500 f e e t  i s  be l i eved  t o  mark t h e  r e t u r n  flow above t h e  seabreeze.  

~ c s ~ u r e m e n t o  of wet and dry bulb temperature w e r e  taken from 
t h e  a i r c r a f t  us ing  a  s l i n g  psychrometer a t  t h r e e  . locat ions .  Data 
are presen ted  i n  Table 4 wi th  values  of t h e  dew po in t  and r e l a t i v e  
humidity. 

Densitometer t r a v e r s e s  and c e n t e r l i n e  measurements were made 
du r ing  each smoke emission per iod.  Resu l t s  w i l l  be  repor ted  separ- 
a t e l y .  The l i d a r  was used exper imental ly  t o  determine t h e  he igh t  
of  t h e  p l G e  a s  it crossed t h e  beach. Prel iminary r e s u l t s  i n d i c a t e  
a  h e i g h t  of 225 f e e t ,  i n  good agreement wi th  t h e  a i r c r a f t  and theo- 
d o l i t e  measurements. 

O i l  consumption was about 0.08 gal/min. LOS& was not  a s  g r e a t  
as i n  Run 2 .  

I n  summary, t h e  p i b s l  da t a  show t h e  onshore sea breeze f l ~ w  
t o  be very shallow a t  t h e  t ime of  t h e  f i r s t  sounding b u t  deepening 
somewhat dur ing t h e  experimental  period.  The a i r c r a f t  temperature 
d a t a  i n d i c a t e  an inve r s ion  t o  about 300 f e e t  and a  s t a b l e  l apse  
r a t e  above. These condi t ions  r e s t r i c t e d  v e r t i c a l  growth of t h e  
plume t o  only  about 200 f e e t ,  Horizontal  spread was a l s o  small  a s  
i n  previous  t e s t s .  



TABLE 1. Run 3  8-31-72 

SOURCE, PHOTO AND PIBAL RELEASE POSITIONS 

D i s t a n c e  D i s t a n c e  B e a r i n g  
Photo  Time from from from 
S e r i e s  (EST) Beach Tiana  Tiana 

D i s t a n c e  D i s t a n c e  D i s t a n c e  D i s t a n c e  B e a r i n g  B e a r i n g  Angle 
a  l o n g  from from from from from from 
Plume Pl.ume Beach L i b e r t y  Tiana  L i b e r t y  Plume 

I 

VI 
I-' 

I 
P i b a l  
Run 

D i s t a n c e  
from 
Tiana  

1.35" 

1.28* 

2 .oo* 

t I *Measured from map 
B e a r i n g s  from T iana  t a k e n  by t h e o d o l i t e  
O the r  b e a r i n g s  and  d i s t a n c e s  g i v e n  by L i b e r t y  
D i s t a n c e s  a r e  i n  m i l e s ,  b e a r i n g s  i n  d e g r e e s  



TABLE 2 Run 3 8-31-72 

~ i r c c a f t  Temperature Measurements 

N. o f  Sea Breeze 
~ o r t h v i l l e  
1050-1055E 

1 Mile Out 3 Miles Out 
1120-1135 1440-1445 ' 

71 

" cu base about ,2500 ft. 
turbulent layer 



TABLE 3 Run 3 8-3 1-72 

P o s i t i o n  

f m i l e  

Tempera ture  Measurements from Boats  

Time Boat A i r  Temp, Water Temp, 
[EST) - (OF) (OF)  

1155 L i b e r t y  69.'5 
1213 1: , 7 0 , 0  

1225 IS 71.0 ( b u c k e t  i n  sun )  

1245 )I 70.0 ( b u c k e t  cove red )  

3 m i l e  1450 I# 

1 mile 1130 Selma 73.7 70.0 

0.5 m i l e  1220 72 .O 70.0 11 

0.75 m i l e  13  1 0  74.0 71.5 :I 

1.5 m i l e  1500 73.5 71.5 11 

NOTE - Water t e m p e r a t u r e  from Selma t a k e n  w i t h  mod i f i ed  s o i l  
thermometer and from L i b e r t y  w i t h  mercury thermometer  
i n  b u c k e t  o f  s ea  w a t e r .  



TABLE 4 Run 3 ' 8-31-72, 

~umidity Measurements from Aircraft 

Dry Wet Dew 
Location Height Time Bulb Bulb Point 

. . RH 
(Ft) 

- '  rn 
Northville 7000 1128 . ' .54 42.5 2 7 ,  . 35 

. .  . 

Over Ocean. 200 1250 73 66 , 62.3 . 69 
. . 

3 Miles' Out 500 14 10 73 63 57 57 













BROCMHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: O C ~ .  25, 1972 

TO : F i l e s  

FROM: G .  S. Raynor 

SUBJECT : Offshore Dispersion, 
Test  3. \ 

The d is tances  given i n  the  memo of September 18, 1372 
shoulZ be changed s ince  t h e  radar on Liberty i s  ca l ib ra ted  
i n  naut ica l  miles. Revised versionsof Table 1 and Fig,  1 
a r e  attached. 

The speed of the  smoke from the  one mile r e l ease  point 
to t h e  beach is  now 5.2 mph o r  2.31 mps. I ts speed from the  
th ree  mile pos i t ion  is 6.09 mph or  2.71 mps. 



I '  TABLE 1 ( ~ e v i s e d )  Run 3 8-3 1-72 

I I SOURCE, PHOTO A& PIBAL RELEASE POSITIONS 
1 '  

SELMA 

Distance p i s t ance  Bearing Distance Distance Distance Distance Bearing Bearing Angle 
photo Time from from from along from from from from from from 
S e r i e s  (EST) Beach Tiana Tiana Plume Plume Reach -Liberty Tiana L ibe r tv  Plume 

a\ 
I-' 

t .  
Piba l  

Distance 
from 
Tiana Run 

\ 
I 

2 124  5 1.15 . 1.44 112 .O 1.56" 

*Measured from map. 
Bearings .from Tiana taken by theodol i te .  
Other bear ings  and d i s t ances  given by Liber ty .  
Distances a r g  i n  miles ,  bear ings  i n  degrees. 





-- 

Figure 1. Smoke plume from one-mile 
posi t ion,  Rur- C, 8-31-72. 



Figure 2 .  Aerial view of smoke plume from 
one-mile posit ion,  Run 3 ,  8-31-72. 



Figure 3. Aerial view of smoke piume from 
three-mile pos i t ion ,  Run 3, 8-31-72. 







. . 
Corrected f o r  plume ang le  44.9 161.1 154.7 

s l l j . . ~ &  y C ? . i i  / ( 5  i :3 i : ! jn : jp . ;L , )  

P A S S  r\ln c ~JI I y HI\P $ r . v~PLk .  Ti.lTAl- ;;. t- 4 I\! 9 E c; 
1 - 0  • 4 / t + 0 3  .3 ( a T  ,<C; 2 / 
2.n . o n h ~ + n a  195.5 4 4 . 2  3 9 . 3 3  
3 . 0  .?42t+0?. d 3 > .  7 5L.h I I . 5 h  
4.17 . 303E+n?  1hlmc3 k q . 1-1 % a .  IS* 
5.0 .231t+0? 1 f q . 1  5 S . h  , , l b . 4 2  

GRAND 
T O T A L  

-- 
• 53t.+O.? . ? ? . l o b  b r a  I  7 4 .  ' b -3 a I .  

Corrected f o r  plume ang le  41.7 68.3 54.1 . 





BROOKHAVEN N A T I O N A L  L A B O R A T O R Y  

M E M O R A N D U M  

DATE: October 12, 1372  

TO : F i l e s .  

FROM : G. S .  Raynor 

SUBJECT: Offshore  Dispers ion  Test  
No. 4. 

The f o u r t h  overwater d i s p e r s i o n  t e s t  was he ld  on October 3 ,  1972. 

The L i b e r t y  was manned by Mike B u t l e r  whg operated t h e  smoke 
gene ra to r .  The analogue anemcmeter was mounted a t  20 f t ,  2 inches  
above the  water .  Wind speeds were recorded on a  c h a r t  r eco rde r  a t  
a  nominal speed of  3  inches/hour. 

4 

The Selma was manned by Walter  Jahnig  who opera ted  two 3 5 - m  
cameras r igged  f o r  simultaneous opera t ion .  One had b l ack  and whi te  
f i l m  and a  yellow f i l t e r  and t h e  o t h e r  Xodachrome f i lm  wi th  a  po la r -  
i z i n q  f i l t e r .  He a l s o  opera ted  t h e  Bolex movie camera on t h e  gimbal- 
mounted t r i p o d  and took a i r  and wate r  temperatures .  A dens i tometer  
was a l s o  aboard t h e  Selma b u t  mechanical damage p r i o r  t o  load ing  on 
t h e  boa t  rendered it inope ra t i ve .  

The a i r c r a f t  was manned. by Ansel T u t h i l l  and c a r r i e d  t h e .  temp- 
e r a t u r e  i n d i c a t o r  which remained a t  t h e  c a l i b r a t i o n  s e t  p r i o r  t o  
Run #3 with  a  mercury thermometer. The 'var iometer  had been connected 
t o  an  EA r eco rde r  b u t  t h e  a i r c r a f t  had no openinq f o r  t h e  connections 
between t h e  s enso r  and t h e  recorder  s o  t h e  ins t rument  could no t  be  
i n s t a l l e d .  The former a i r c r a f t  (505) has  been s o l d  and a new Cessna 
172 (09G) was used. However, f l i g h t s  were made t o  l o c a t e  t h e  bound- 
a r y  between smooth and. t u r b u l e n t  a i r .  P i c t u r e s  w e r e t a k e n  on b l ack  

a n d  whits! f i l m  w i t h  a  35-mm camera and t h e  B e l l  and Hcwell movie 
cainera . 

The mobil van w i th  t h e  d e n s i t o n e t e r  and l i d a r  was opera ted  by 
Bob Brown and Sy Fink b u t  t h e  l i d a r  d i d  no t  ope ra t e  p rope r ly  and no 
d a t a  were ob ta ined  wi th  it. The mobil tower w i t h  a n  aerovane ar 
52 ft, 4 . 5  i n .  was pos i t i oned  a t  Tiana Beach. John McNeil and Anne 
Kokinel is  took p i b a l s  and t h e o d o l i t e  bea r ings  and G i l b e r t  Raynor 
coord ina ted  a c t i v i t i e s  from t h a t  l oca t i on .  

S c a t t e r e d  t o  broken c i r r u s  c louds and s l i g h t  haze were p re sen t  
du r ing  t h e  run.  A h igh wi th  i t s  long a x i s  NE-SW was cen t e r ed  j u s t .  
e a s t  of  t h e  a r ea ,  The onshore flow was most ly  g r a d i e n t  a l though it 
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may have been rein-forced by some sea breeze  e f f e c t .  The ocean had 
smal l  waves from t h e  SW and a  swel l  from t h e  SE. Low t i d e  occurred 
a t  0930 and high t i d e  a t  1525. Thus, t h e  t i d e  was r i s i n g  dur ing  
t h e  run. Eas te rn  s tandard  t i n e  i s  used through t h i s  r e p o r t .  

Bearings were taken from Tiana t o  s e v e r a l  landmarks wi th  t h e  
t h e o d o l i t e  a s  f t l- lows: White water  tower a t  Hanpton Bays, 3.5O; 
r ed  and whi te  water  tower a t  quogue, 270.20 and Coast  Guard s t a t i o n  
f l agpo le ,  40.g0. The Hanpton Bays water  tower was l a t e r  l oca t ed  
accu ra t e ly  on t h e  map and t r u e  bea r ings  determined 2s  follows: 
Quogue water  tower, 2 7 1 . 0 ~ ;  Hampton Eays water  tcwer,  4.40 and . 
Coast Guard f l agpo le ,  41.7O. Pos i t i ons  given below f o r  L ibe r ty  
and Selma a r e  based on t r u e  bear ings .  

Loading of t h e  b o a t s  s t a r t e d  about  0900. They l e f t  t h e  I n l e t  
about  1030. The a i r c r a f t  a ' r r ived a t  1040. T e s t  smoke from a posi-  
t i o n  o f f  Tiana was s t a r t e d  a t  1056 and cont inued f o r  s e v e r a l  minutes.  
Rapid Z i f fus ion  of t h e  plum2 was noted s o  a  d e c i s i o n  was made t o  emit  

I 
from one mi le  o f f sho re  i n s t e a d  of t h r e e  m i l e s  a s  had been planned i f  I 

t h e  plume resembled those  o f  t h e  two previous t e s t s .  i 
The L ibe r ty  anchored one n a u t i c a l  mi le  o f f  shore  and about  3/4 

mile west of  Tiana a t  1110. Continuous snoke was s t a r t e d  a t  1120 
a n d  maintained u n t i l  t h e  end of t h e  experimental  per iod .  The plume 
was too d i f f u s e  t o  t ime i t s  approach t o  t h e  beach a s  i n  previous 
runs.  Bearings were taken from Tiana and from t h e  road one mi le  
west by theodo l i t e .  Bearings and d i s t a n c e s  a r e  given i n  Table 1 
and p l o t t e d  i n  Fig.  I. 

The plume was observed t o  meander f r e q u e n t l y  i n  d i r e c t i o n  b u t  
remained f a i r l y  narrow i n  t h e  h o r i z o n t z l  plane.  I t  a l s o  remained I 

q u i t e  low v e r t i c a l l y  f o r  1/4 t o  1/2 of  the  d i s t a n c e  t o  shore  b u t  
then much ascending motion took p l a c e  accompanied by rap id  d i l u t i o n .  
The plume sometimes looped b u t  a t  o t h e r  t imes ind iv idua l  segements 
were c a r r i e d  a l o f t  wh i l e  i n t e rven ing  s s c t i o n s  remained low. At 
t imes,  minor looping was observed c l c s e r  t o  t h e  source.  Most of 
t h e  t ime,  t h e  plume seemed t o  reach t h e  water  s e v e r a l  b o a t  l engths  
away. La te r  i n  t h e  run,  meandering Zecreased and t h e  plume came 
t o  snore  i n  a more n e a r l y  s t r z i g h t  l i n e  b u t  o t h e r  c h z r a c t e r i s t i c s  - 
remained t h e  same. During most of t h e  run,  t h e  s u r f a c e  p o r t i o n  of 
t h e  plume crossed  t h e  beach a  s h o r t  d i s t a n c e  w e s t  of  Tiana b u t  l a t e  
i n  t h e  day, a  wind s h i f t  brought  i t  ashore  j u s t  e a s t  of t h e  park ing  

I 

l o t .  
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The Selma was d i r e c t e d  t o  t a k e  photo p o s i t i o n  1 5 y  s a i l i n g  1/5 
mi le  a long t h e  plume from L ibe r ty  and then tu rn ing  west t o  a po in t  
g iv ing  a good vieQ of t h e  plume, Bearings were taken from Tiana 
and from t h e  road one mi l e  west by  theodo l i t e .  The l o c a t i o n  i s  
given i n  Table 1 and Fig,  1. The boat d r i f t e d  dur ing  thp p h o t q r a p h y  
~ e r i o d  so  p o s i t i o n s  a r e  given a t  beginning and end of t h e  per icd .  
An at tempt  was made t o  t ake  time l apse  movie p i c t u r e s  and some were 
obtained a t  1 second i n t e r v a l s  a l thongn t h e  c o u n t e ~ ~ e i g h t  on t h e  
gimbal mount o s c i l l a t e d  excess ive ly .  A s e r i e s  of p i c t u r e s  was taken 
wi th  t he  35-mm cameras. Photo per iod  1 l a s t e d  from 1153 t o  1205. 

35-mm p i c t u r e s  were a l s o  taken from t h e  a i r c r a f t  dur ing  photo 
per iod  1. P r i o r  t o  t h i s  t ime,  temgerature  soundings were taken over 
t h e  one mi le  p o s i t i o n ,  and over an  in l and  p o s i t i o n  no r th  of t h e  Sun- 
r i s e  Highway. North-south t r a v e r s e s  a t  s e v e r a l  a l t i t u d e s  were a l s o  
maiie t o  l o c a t e  t h e  boundary between smooth and tur'ljulent a i r .  

A f t e r  completing phoco s e r i e s  1, t h e  Selma was d i r e c t e d  t o  nake 
a s e r i e s  of crosswind t r a v e r s e s  w i th  t h e  densi tometer  a t  s e v e r a l  
d i s t a n c e s  from t h e  source.  However, t h e  inst rument  f a i l e d  t o  opera te  
and mechanical damage t o  t he  range switch was found which could no t  
b e  r epa i r ed  d e s ~ i t e  e f f o r t s  by  bo th  Jahnig  and But le r .  The damage 
apparen t ly  occurred p r i o r  t o  loading t h e  i n s t r u n e n t  on the  b o a t ,  
probably whi le  load ing  it i n  t he  van, Considerable  time was spent  
a t tempt ing  t o  ope ra t e  and r e p a i r  t h e  instrulnent b u t  when it becar.e 
ev ident  t h a t  r e p a i r s  were impossible a t  s ea ,  t h e  Selma was d i r e c t e d  
t o  photo p o s i t i o n  2 (Table 1 and Fig.  1) w e s t  of  t h e  plune. 

p i c t u r e s  were taken froin 'here  between 1428 and 1442 wi th  t h e  
35-mm camera. A s h o r t  run  of novies  a t  16 franedsec was a l s o  taken-  
The Selma then  proceeded t o  photo p o s i t i o n  3 (Table 1 and Fig.  1) 
e a s t  of t h e  .plume t o  ob ta in  p i c t u r e s  w i th  t h e  plume backl igh ted  by 
t h e  sun. 35-mm p i c t u r e s  were taken from 1457 t o  1507. : ~ i a h t i n ~  
cond i t i ons  made movies impossible.  

Smoke was terminated a t  1510 and t h e  b o a t s  re turned  t o  p o r t .  
Unloading was completed about 1645. 

P i b a l s  were taken from t h e  beach a t  1121, 1250 and 1445. Re- 
l e a s e s  from t h e  s e L ~ a  were made a t  1235 and 1400. Release p o s i t i o n s  
a r e  given i n  Table 1 and Fig.  1. ,Soundings from the beach a r e  p l o t t e d  
i n  Fig. 2. Soundings from t h e  Selma a r e  no t  y e t  grocessed and w i l l  

- 

be repor ted  l a t e r .  
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The analogue.anemometer recorder  was operated a t  a  nominal 
speed of 3  inches/hr bu t  t h e  c h a r t  ran  a t  a  f a s t e r  r a t e  appa ren t ly  
due t o  t h e  vo l t age . supp l i ed  by t h e  b a t t e r i e s .  Mean wind speed wa5 
about  3 mps w i t h  f l u c t c a t i o n s  from 0.2 t o  5.2 nps.  L i t t l e  var ia -  
t i o n  occurred i n  mean 's?eed o r  i n  cha rac t e r  o f  t he  t r a c e  du r ing  
t h e  run.  Temperatures taken from t h e  Selma a r e  l i s t e d  i n  Table  2  
and p l o t t e d  i n  . Fig .  .. 3 .  

A i r c r a f t  temperature  soundings were taKen over  t h e  1 mi l e  . 
~ o s i t i o n  from 200 t o  4000 f e e t  a t  1040 and from 200 t o  9000 f e e t  
a t  1354.   not her sounding was taken in land  n o r t h  of  t h e  sunrise 
Xighway a t  1052. A l l  soundings i n d i c a t e  a  n e u t r a l  l apse  r a t e  wi th  
smal l  i nve r s ions  a t  s e v e r a l  he igh t s .  Temperatures a r e  t a b u l a t e d  
i n  Table 3 and p l o t t e d  i n  Fig.  3 .  

The p a t h  of  t h e  tu rbulence  t r a v e r s e s  made about 1100 i s  shown 
i n  Fig.  4  and t h e  boundary between smooth and t u r b u l e n t  a i r  i s  
i l l u s t r a t e d  i n  Fig.  5. An a d d i t i o n a l  t r a v e r s e  was made a t  1415 and 
e s s e n t i a l l y  t h e  same p a t t e r n  was found except  t h a t  a s n a i l  amount 
of tu rbulence  was noted a t  500 f e e t  over  t h e  beach and a  smal l  amount 
o v e r . t h e  no r th  p a r t  of t h e  bay. No turbulence  was found a t  1'000 f e e t  
over t he  beach. 

. 4  

The a i r c r a f t  made t h r e e  runs a long  t h e  t o p  of t h e  plume b u t  
t h e  t o p  was s o  d i f f u s e  and so hard t o  observe t h a t  t h e  r e s u l t s  a r e  
n o t  u s e f u l ,  Smoke was found t o  400 f e e t  between t h e  source  and t h e  
beach b u t  on ly  a t  lower a l t i t u d e s  over  t h e  beach. This  may b e  t h e  
r e s u l t  of looping a t  t h a t  p a r t i c u l a r  t ime o r  merely d i f f u s i o n .  

Two speed runs were taken on t h e  aerovane c h a r t  recorder  a t  
Tiana w i t h  t h e  c h a r t  on norinal speed dur ing  t h e  remainder of t h e  
experiment. Means and s tandzrd  dev ia t ions  of t h e  wind da t a  w i l l  
b e  repor ted  l a t e r ,  

No t r o u b l e  was experienced wi th  t he  smoke gene ra to r  and l o s s  
of  o i l  was smal l  (0.4 ga l . )  b u t  t h e  flow r a t e  a s  measured by t h e  newly 
i n s t a l l e d  meter increased  somewhat dur ing  t h e  rcn,  T o t a l  consumption 
was 14.86 g a l , ,  an  average r a t e  of  0.0645 gal/min. However, t h e  
r a t e  va r i ed  from 0.052 t o  0.070 gal/min. over s h ~ r t e r  t ime per iods .  

Densitometer measurements made from t h e  van on Dune Road w i l l  
be repor ted  sepa ra t e ly .  However, good measurements were obtained.  
Attempts t o  measure t h e  he igh t  of t h e  smoke w i t h  t h e  l i d a r  were 
unsuccessful  a s  t h e  inst rument  f a i l e d  t o  oge ra t e  proper ly .  
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I n  summary, t h e  plume behavior  was q u i t e  d i f f e r e n t  from t h a t  
i n  previous runs.  Considerable  h o r i z o n t a l  meandering and pronounced 
upward d i f f u s i o n  wereobserved. Although wa t s r  temperatures measured 
nea r  t he  source  were below a i r  t enpe ra tu re s ,  they may have been 
h igher  c l o s e r  t o  shore  caus ing  t h e  v e r t i c a l  motion observed. A l -  
though l a p s e  r a t e s  above 200 f e e t  were mostly l e s s  than a d i a b a t i c ,  
t h e  combined a i r r r a f t  and b o a t  measured t enpe ra tu re s  i n d i c a t e  a  
super -ad iaba t ic  l a p s e  r a t e  i n  t h e  lower l aye r s .  



TABLE 1. Run 4 10-3-72 

SOURCE, PHOTO AND PIBAL RELEASE POSITIONS 

D i s t a n c e  D i s t a n c e  B e a r i n g  R e a r i n g  D i s t a n c e  D i s t a n c e  D i s t a n c e  

Boa t  f r om 
P o s i t i o n  f rom from from f rom a l o n g  f rom 

Beach T i a n a  T i a n a  1 m i  West L i b e r t y  Plume Plume 

L i b e r t y  S o u r c e  1 . 1 5  1.46*' 196.0  154 .8  - ,  - - 

S e ].ma P h o t o  1 - 1.47 ' t o  2.20.8 t o  185.2 t o  0.92 0 .287 0.55 . t o  
1.74* 223.3 199 .0  C) .8+. 

I 

4 .  .II 
ul p h o t o  2 - 1.60 t o  , 214 . i  t o  - 0.51 t o  0.287 0.55 t o  
I 1.65* 218.2 ' ' 0 .67 0.60" 

I #  P i b a l  2 - 1.72* 232.7 - 1 . 0 1  - - 

Di.s t a n c e s  i n  s t a t u t e  m i l e s  ' 

* measu red  f rom map 



TABLE 2. R l ~ n  4 

~ T E O R O L ~ O G I C A  L ' MEASURELYENTS FROM BOATS 

P c s i t i o n  Time A i r  Temp. Water Temp. Wind Speed 
(EST) (OF)  (OF) ( ~ o s )  

.3, mi le  out' 1135. 64.8 64.0 

3/4 mile  o u t  1225 6*.5 . 62.5 

1 mile  o u t ' .  . 1118 

. . t o  
1510 

. . . . 
NOTE-distances i n  n a u t i c a l  mi les  = l.i5 s t a t u t e  mi les .  



TABLE I Run 4 10-3-72 

A i i lCRAm fEWiR4XX I V l \ S b % . L . E  

Ilelqhc 1040E 1052 . 
lLtL 

1155 
L*lle guy L o f  Sunrise !f-, i *i!e O ~ J C  

IUO 

5g00 
5600 
5700 
5R00 
5900 . 
6000 
611111 . 
6200 
5300 . 
64no 
6500 
6600 
6700 
haon 
bWO 
1001) 
1100 
7200 . 
7lOC 
74011 
7500 
7600 
7100 
7000 
7900 
ROO0 ' 

8100 
8:@0 
a300 
8400 
8500 
6h00 
a-on 
8RIIIJ 
a 000 
onno 

42 .9  
4 3 
42.5 
44- 
44 
4 5 
44.5 
4 4  
41.5 
4 1  
52 

. 42. 
4 1 
44.5 ' 

44.5  
44 
a4 
4 1 
44 
44. 
45- 
45- ' 

44 
4 3  
42. 
42- 
Jl .  
JI 
40.5  
40. 
;I0 
an 
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Figure 2. Smoke plume, Run 4, 10-3-72. 



Figure 3. Aerial v i m  of smoke plume 
Run 4, 10-3-72. 



Figure 4 .  PwriL view of smoke plume, 
Run 4, 10-3-72. 
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B R O O K H A V E N  NAT IONAL LABORATORY 

M E M O R A N D U M  

DATE: NOV. 22, 1972 

TO: F i l e s  

F R O M :  G .  S.  Raynor 

sueJEcT: o f f s h o r e  D i s p e r s i o n  
~ e s t '  No. 5. 

The f i f t h  overwater  d i s p e r s i o n  t e s t  was h e l d  on November 7 ,  
1972. 

The L i b e r t y  was manned ,by Mike. a u t l e r  and Sy Fink who opera ted  
t h e  smoke g e n e r a t o r .  .The analogue anemometer was mounted a t  2 0  f t . ,  
2 i n .  (6.15 m) above t h e . w a t e r .  Wind speeds were recorded on a 
c h a r t  r e c o r d e r  a t  a nomlnal speed o f  3 i nches /h r .  b u t  t h e  r e c o r d e r  
r a n  f a s t  a p p a r e n t l y  due t o  t o o  h igh  f requency produced by t h e  
g e n e r a t o r  used.  

The Selma was manned b y  Wal te r  J a h n i g  who opera ted  two 35-mm 
cameras r i g g e d  f o r  s imul taneous  o p e r a t i o n .  One was loaded w i t h  
b l a c k  and w h i t e  f i l m  and used a ye l low f i l t e r ,  The o t h e r  used 
Kodachrome X f i l m  and a p o l a r i z i n g  f i l t e r ,  The Bolex movie camera 
was t aken  b u t  n o t  used s i n c e  r o l l i n g  of  t h e  b o a t  made t h e  t r i p o d  
unusable.  A dens i tomete r  and thermometer f o r  a i r  and w a t e r  temp- 
e r a t u r e s  were a l s o  aboard.  

The a i r c r a f t  was manned b y  Ansel  T u t h i l l .  P i c t u r e s  were t aken  
on b l a c k  and w h i t e  f i l m  w i t h  a 35-mm camera p o i n t e d  downward through 
a h o l e  c u t  f o r  t h i s  purpose i n  t h e  f l o o r  o f  t h e  a i r c r a f t .  Due t o  
t i m e  s p e n t  on t h e  morning of  t h e  run  c u t t i n g  t h e  h o l e  and f l i g h t  
t e s t i n g  t h e  a i r c r a f t ,  no t i m e  was l e f t  f o r  mounting t h e  variorneter  
package. However, f l i g h t s  were made, a s  i n  p rev ious  r u n s ,  t o  l o c a t e  
t h e  boundary between smooth and t u r b u l e n t  a i r  and t h r e e  tempera ture  
soundings were taken.  The t empera tu re  i n d i c a t o r  was checked w i t h  
a mercury thermometer p r i o r  t o  t h e  run.  

The mobil van w i t h  t h e  dens i tomete r  was o p e r a t e d  b y  Bob Brown 
and Ed Cote.  The mobil  tower a t  Tiana Beach f a i l e d  t o  extend f u l l y  
s o  t h e  Aerovane was a t  32 f t . ,  3 i n .  (9.85 m) above t h e  ground. A 
v e r t i c a l  a n g l e  and a d i s t a n c e  t o  t h e  w a t e r ' s  edge gave t h e  h e i g h t  
of t h e  p a r k i n g  l o t  a s  6.5 m. Thus t h e  Aerovane was 16.3 m above 
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t h e  wa te r .  A cup anemometer r e c o r d i n g  on a p r i n t i n g  c o u n t e r  a t  
12 min. i n t e r v a l s  was mounted 3 m above t h e  ground o r  9.5 m above 
t h e  water .  A mercury thermometer was mounted a t  t h e  tcwer f o r  a i r  
t empera tu re  measurements. John McNeil and Anne K o k i n e l i s  took 
p i b a l s  and t h e o d o l i t e  b e a r i n g s .  G i l b e r t  Raynor coord ina ted  a c t -  
i v i t i e s  o f  a l l  groups from t h e  same l o c a t i o n .  . 

The sky  was o v e r c a s t  w i t h  s t r a tocumulus  c louds  a t  abou t  3000 
f e e t .  A few s m a l l ,  t h i n  s p o t s  w e r e  observed d u r i n g  t h e  day. A t  
1344, t h e  c louds  s t a r t e d  t o  b reak  and reached about  h a l f  sky  cover-  
a g e  w i t h  c i r r u s  above a t  1350, However, d a t a  c a l l e e t i o n  was com- 
p l e t e  b y  t h i s  t i m e .  A nor th-south  h i g h  p r e s s u r e  r i d g e  was l o c a t e d  
j u s t  e a s t  o f  t h e  a r e a  and a l a r g e  low i n  lower Michigan. Winds 
were g r a d i e n t  s o u t h w e s t e r l y  (mean 210°) b u t  v a r i a b l e  i n  d i r e c t i o n ,  
v a r y i n g  from 176 t o  258O on t h e  Aerovane c h a r t .  The ocean had 
on ly  s m a l l  waves b u t  a pronounced s w e l l .  High t i d e  occur red  a t  
0719 and low t i d e  a t  1329 .  Thus, f low was o u t  o f  t h e  I n l e t  d u r i n g  
t h e  run. E a s t e r n  s t a n d a r d  t ime i s  used throughout  t h i s  r e p o r t .  

Loading o f  t h e  b o a t s  s t a r t e d  abou t  0845. They l e f t  t h e  I n l e t  
about  1020. T e s t  smoke was s t a r t e d  a t  1056 and ended a t  1110. 
D i f f u s i o n  was r a p i d  s o  t h e  L i b e r t y  was d i r e c t e d  t o  a p o s i t i o n  SF7 
o f  Tiana and one n a u t i c a l  m i l e  o f f  s h o r e  (Table  1 and ~ i g . '  1). 
Continuous smoke was s t a r t e d  a t  1139 and con t inued  u n t i l  1314 when 
t r o u b l e  w i t h  t h e  smoke g e n e r a t o r  f o r c e d  shutdown. 

The plume d i f f u s e d  ve ry  r a p i d l y  i n ' t h e  v e r t i c a l  b u t  w i t h  less 
loop ing  than  i n  t h e  p rev ious  run. I t  meandered g r e a t l y  i n  t h e  
h o r i z o n t a l  a s  t h e  wind d i r e c t i o n  s h i f t e d  f r e q u e n t l y  b u t  h o r i z o n t a l  
d i f f u s i o n  d i d  n o t  appear  e x c e s s i v e ,  abou t  l i k e  a B1 c a s e  o v e r  l and .  
However, i n c l u d i n g  t h e  meandering, t h e  plume behavedemore l i k e  a B2 
plume over  l and .  V i s i b i l i t y  o f  t h e  plume was poor a g a i n s t  t h e  c loudy 
s k y  and it could  b e  seen  f o r  o n l y  abou t  1/4 m i l e  from t h e  Selma. I t  
was v i s i b l e  a lmos t  t o  t h e  beach i n  some o f  t h e  a e r i a l  photographs 
a l t h o u g h ,  most o f  t h e  t ime,  it was l o s t  by half-way i n .  The mean 
p l m e  d i r e c t i o n  b rough t  t h e  smoke t o  t h e  beach j u s t  w e s t  of  Tiana  
b u t  s o  much was a l o f t  t h a t  o n l y  a few p u f f s  were d e t e c t e d  b y  t h e  
dens i tomete r .  A t  t imes ,  t h e  plurne was a lmos t  p a r a l l e l  t o  t h e  beach . 

and d i d  n o t  r each  shore .  

The Selma was d i r e c t e d  t o  photo  p o s i t i o n . 1  (Table  1 & Fig .  1) and 
took a ' s e r i e s  of  t e n  35-mrn p i c t u r e s  from 1230 t o  1241. Althouqh t h e  Selma 
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d r  i f t c d  somcwha t dur inq  t h i s  p e r i o d  because  i t s  anchor woulcl 11ot: 
h o l d ,  i t s  p o s i t i o n  was dctcrmined a t  beg inn ing  and end by dor~ l~ lc .  
t h e o d o l i t e  t r i a n g u l a t i o n .  The same t echn ique  was used t o  l o c a t e  
t h e  L i b e r t y  and e x c e l l e n t  agreement was found between i t s  d i s t a n c e  
from t h e  beach determined by t h i s  method and t h e  d i s t a n c e  determ- 
ined  by r a d a r .  However, t h e  p o s i t i o n  of t h e  smoke plume v a r i e d  
c o n s i d e r a b l y  d u r i n g  t h e  photo  p e r i o d  s o  t h e  computed d i s t a n c e  t o  
t h e  plume i s  o n l y  approximate.  No movies were t a k e n  due t o  t h e  
r o l l  of  t h e  b o a t .  No p i c t u r e s  were a t t empted  a t  g r e a t e r  d i s t a n c e s  
from t h e  s o u r c e  due t o  i n a b i l i t y  t o  see t h e  smoke. Photos were 
t a k e n  from t h e  a i r c r a f t  b e f o r e  and d u r i n g  t h e  photo  p e r i o d  b o t h  
w i t h  and w i t h o u t  a  r e d  f i l t e r .  

The  Selma was t h e n  d i r e c t e d  t o  t a k e  dens i tomete r  traverses 
a c r o s s  t h e  plume a t  one-quar ter  m i l e  downwind. The a c t u a l  d i s t a n c e  
was 5/16 m i l e  (540 m) downwind a s  measured b y  L i b e r t y ' s  r a d a r .  
The f i r s t  pass  was s t a r t e d  a t  1307 and t h r e e  were completed b e f o r e  
f a i l u r e  o f  t h e  smoke g e n e r a t o r  t e rmina ted  t h e s e  measurements. Re- 
s u l t s  a r e  g iven  i n  a  Nov. 8 memo from Bob Brown. S i n c e  t h e  gener-  
a t o r  cou ld  n o t  be r e p a i r e d  a t  s e a ,  t h e  run  was ended a t  1405. 
Both b o a t s  w e r e  unloaded b y  1540. 

Speed runs  were t aken  on t h e  ~ e r o v a n e  c h a r t  from 1145 t o  1218, 
and 1301 t o  1331. The c h a r t  was on normal speed t h e  remainder o f  
t h e  time..  Wind speed measurements t a k e n  a t  two h e i g h t s  on t h e  tower 
and on t h e  L i b e r t y  a r e  l i s t e d  i n  Table  2 and p l o t t e d  i n  Fig.2. A i r  
and wa te r  t empera tu res  a r e  l i s t e d  i n  Table  3 and p l o t t e d  i n  Fig .  3. 
Water t empera tu res  were lower n e a r  s h o r e  a s  sugges ted  b y  fewer 
measurements i n  p rev ious  runs.  A i r  t empera tu res  w e r e  q u i t e  uniform 
u n t i l  l a t e  i n  t h e  r u n  when t h e  c louds  became broken b u t  w e r e  gener-  
a l l y  lower t h a n  t h e  w a t e r  t empera tu res .  Temperatures a l o f t  a r e  
t a b u l a t e d  i n  Table  4 and p l o t t e d  i n  Fig .  3. P i b a l s  w e r e  t aken  from 
Tiana  a t  1126, 1255 and 1323 and a r e  p l o t t e d  i n  Fig .  4. Note t h a t  
d i r e c t i o n  is  p l o t t e d  on a more expanded s c a l e  t h a n  i n  p rev ious  
r e p o r t s .  A l l  a s c e n t s  t e rmina ted  a t  c loud l e v e l .  No b a l l o o n  re -  
l e a s e s  were made o f f  s h o r e ,  

A i r c r a f t  t u r b u l e n c e  f l i g h t s  were made a t  s e v e r a l  l e v e l s  from 
1000 t o  2500 f e e t  a l o n g  t h e  t r a c k  shown i n  F i g ,  5. The shape  o f  
t h e  boundary between smooth and t u r b u l e n t  a i r  is shown i n  Fig .  6. 

O i l  consumption was on ly  0,OS gal/min. d e s p i t e  e a r l i e r  removal 
o f  t h e  flowmeter t o  i n c r e a s e  flow. The c o l d e r  t empera tu res  which 
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i n c r e a s e  t h e  v i s c o s i t y  o f  t h e  o i l  a r e  b e l i e v e d  r e s p o n s i b l e  f o r  
thc  low flow r a t e .  An experiment w i l l  b e  conducted t o  de termine  
i f  a  l i g h t e r  o i l  can  be  s u b s t i t u t e d  f o r  t h a t  now used.  

I n  summary, t h e  plume d i f f u s e d  much more r a p i d l y  t h a n  i n  any  
p rev ious  run  a l though  t h i s  c o n d i t i o n  was a n t i c i p a t e d  a t  t h i s  t i m e  
of  yea r .  The a i r c r a f t  soundings  showed a n  a d i a b a t i c  l a p s e  r a t e  
b u t  w a t e r  t empera tu res  w e r e  warmer t h a n  low-level  a i r  t empera tu res  
c a u s i n g  v igorous  v e r t i c a l  d i f f u s i o n .  'Al though wind speeds  were 
not too much lower than  i n  p rev ious  runs  and t h e  s y n o p t i c  s i t u a t i o n  
was s i m i l a r ,  t h e  wind d i r e c t i o n  was much more v a r i a b l e  caus ing  pro- 
nounced meandering o f  t h e  plume. The low-level  wind p r o f i l e  had a  
much g r e a t e r  s l o p e  t h a n  a n t i c i p a t e d  and i n d i c a t e d  a  s u r p r i s i n g l y  
l a r g e  roughness l eng th .  The mean o f  t h e  t h r e e  50-m p i b a l  wind 
speeds  i s  lower than t h e  mean from t h e  Aerovane b u t  r e p r e s e n t s  
o n l y  t h r e e  i n s t a n t a n e o u s  measurements. 



Table  1 Run 5 11-7-72 
-. - 

S,ource and Photo P o s i t i o n s  
..- 

D i s t a n c e  Distance Bear ing Bear ing D i s t a n c e  D i s t a n c e  Dis tance  
from from from from from . a long  from 

Boat  p o s i t i o n  Beach Tiana Tiana  T r i t o n L a  L i b e r t y  Plume Plume 

L i b e r t y  Source  1810 . 3050 210.8 182.1 - - - 
Selma photo 1 1 3  60- 2900- 218.6- 189.8- 44 0  140- . 340- 

9 0 1400 2980 219.3 192.5 . 380 . ' 

NOTE - D i s t a n c e s  i n  me te r s  
Bear ings  i n  d e g r e e s  



Table  2 Run 5 11-7-72 

Mean Wind Speed Measurements (mps) 

Time (EST) L i b e r t y  Beach Beach 
6.15 m 9.5 m 16.3 m 

NOTE - Heights g iven  a r e  above wa te r .  
Tiana i s  6.5 m above water .  



T a b l e  3 Run 5 11-7-72. 

A i r  . a n d  W a t e r  T e m p e r a t u r e s  

Time D i s t a n c e  f r o m  S h o r e  A i r  Temp, W a t e r  Temp ~ e m p  o n  Beach 
(EST) ( S t a t u t e  m i l e s )  (m)  (OF 1 (OF) (OF 1 



Aircraft Temperature Measurements 

1200-1205 
Height 1150-,1155 Shinnecock 1340-1345 
(~t.1 1 mile, out Mills 1 mile out 

NOTE - ~enperatures in parentheses are dry 2nd wet bulb. 
taken with sling psychrometer. . 

. . 

Base of clouds at about 3000 feet. 















Figure 1. Smoke plume, Run 5 ,  11-7-72. 



Zigure 2 .  A e r i a l  view of smoke plume, 
E=m 5,  11-7-72. 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: June 4 ,  1973 

TO.: F i l e s  

FROM : G. S. Raynor 

SUBJECT : Offshore  T e s t  N o .  6 

The s i x t h  overwater  d i s p e r s i o n  t e s t  was h e l d  on May 23, 1973. 
The sky was o v e r c a s t  a t  about  5000 f e e t  and l i g h t  r a i n  f e l l  through- 
o u t  t h e  p e r i o d .  winds w e r e  g r a d i e n t  s o u t h e a s t e r l y .  The d i r e c t i o n  
meandered b u t  n o t  g r e a t l y .  A low p r e s s u r e  c e n t e r  was l o c a t e d  i n  
Ohio w i t h  a warm f r o n t  eas tward  through Maryland. The ocean had 
s m a l l  waves from t h e  SE and a s l i g h t  s w e l l  from t h e  SW. High t i d e  
occur red  a t  0959 and low a t  1445. ~ h u s ,  f low was o u t  of  t h e  i n l e t  
d u r i n q  t h e  run.  E a s t e r n  s t a n d a r d  time i s  used l!!~r-aughout t h i s  report. 

The L i b e r t y  was manned b y  Sy  ink who o p e r a t e d  t h e  smoke gener-  
a t o r .  The analogue anemometer was mounted on t h e  mast  b u t  n o t  used 
s i n c e  t h e  f u s e  i n  t h e  motor g e n e r a t o r  blew o u t  each t i m e  i t  was 
connected  t o  t h e  b o a t ' s  b a t t e r i e s .  The kytoon and t empera tu re  
system were t aken  b u t  no t  used due t o  t h e  r a i n .  

The Selma was manned by Wal te r  J a h n i g .  Due t o  t h e  r a i n  and 
t h e  poor v i s i b i l i t y  of  t h e  plume a g a i n s t  t h e  c louds ,  on ly  a few 
p i c t u r e s  were t a k e n  f o r  i l l u s t r a t i v e  purposes  u s i n g  a 50-mm l e n s  
and Kodachrome f i l m .  ,The movie camera was n o t  used. The thermo- 
couple  t empera tu re  system, i n c l u d i n g  t h e  smal l  b o a t ,  worked w e l l  
e x c e p t  t h a t  t h e  thermocouples i n  t h e  a i r  became wet  and presumably 
gave wet b u l b  t empera tu res .  A i r  and w a t e r  t empera tu res  were a l s o  
t aken  w i t h  mercury thermometers. D e n s i t o n e t e r  t r a v e r s e s  were taken 
a t  1/4, 1/2 and 1 n a u t i c a l  m i l e  from t h e  source .  F u r t h e r  d e t a i l s  
w i l l  be  r e p o r t e d  s e p a r a t e l y .  

The a i r c r a f t  was manned by Ansel  T u t h i l l .  Temperature sound- 
i n g s  were t aken  a b o v e ' t h e  b o a t  a t  1130 from 300 t o  3000 f e e t  and 
over  land n o r t h  o f  S u n r i s e  Highway a t  1150 from 600 t o  3000 f e e t .  
The i n d i c a t o r  was compared t o  mercury thermometer no. 3 and found 
O.g°F t o o  low, The c o r r e c t i o n  was a p p l i e d  t o  t h e  d a t a  t a 3 u l a t e d  i n  
Tab le  1 and graphed i n  F i g u r e  1. The accuracy  o f  t h i s  s e n s o r  i n  

- t h e  r a i n  i s  unknown b u t  t h e  r e l a t i v e  p r o f i l e  should  b e  c o r r e c t .  



P i  lcs  Junc  4 ,  1 9 7 3  
offsl!ore ' r e s t  No. G 
G .  S .  Raynor 

Four va r iomete r  runs  were made a l o n g  a SE-NW t r a c k  from t h e  
b o a t  t o  F l a n d e r s  a t  75'mph a s  fo l lows :  

1. SE t o  NW a t  500 f e e t ,  1200 t o  1203. Recorder on 1 mv/ 
d i v i s i o n  s c a l e .  T r a c e  p a r t i a l l y  o f f  s c a l e  b u t  mos t ly  u s a b l e .  

2 .  NW t o  SE a t  1000 f e e t ,  1205 t o  1213. Recorder on 1.0 mv/ 
d i v  i.s ion sca 1 c. Tracc  qood. 

3 .  SE t o  NW a t  1\00 f e e t ,  1215 t o  1221. Recorder on 10 mv/ 
d i v i s i o n  s c a l e .  Trace  good. 

4.  NW t o  SE a t  2000 f e e t ,  1225 t o  1234. Recorder on 10 mv/ 
d i v i s i o n  s c a l e .  Trace  good. 

Two pho to  runs  were made o v e r  t h e  plume a t  abou t  1100, t h e  
f i r s t  a t  1500 f e e t  and t h e  second a t  1000 f e e t .  However, b o t h  a r e  
unusable  s i n c e  t h e  f i l m  was overexposed.  Two more runs  were made 
a t  1200 a t  1000 f e e t .  Both a r e  good a l t h o u g h  t h e  p l a n e  was somewhat 
t o  t h e  s i d e  of  t h e  plume i n  t h e  f i r s t .  A l l  p i c t u r e s  were t aken  
s t r a i g h t  down on b l a c k  and w h i t e  f i l m  w i t h  a 28-mm wide a n g l e  l e n s  
a t  3 second i n t e r v a l s  a t  an  a i r  speed o f  75 mph. 

The mobil  van w i t h  t h e  d e n s i t o m e t e r  was manned by Dob Brown 
and S. Sethuraman. Numerous d e n s i t o m e t e r  t r a v e r s e s  w e r e  made and 
w i l l  b e  r e p o r t e d  s e p a r a t e l y .  The l i d a r  was n o t  used because  o f  t h e  
r a i n .  

The mobil tower a t  Tiana extended p r o p e r l y .  The aerovane and 
an lYRI b ivane  were mounted a t  16  m and cup anemometers a t  2 ,  6 and 
11 m. The s m a l l  mast  was p laced  n e a r  t h e  tower w i t h  cup anemometers 
a t  1, 3 and 4 m. A mercury thermometer was used f o r  a low-level  a i r  
t empera tu re  measurement. John McNeil and Joan Glassman took p i b a l s  
a t  1220 and 1242 ( F i g u r e s  2 and 3 ) .  They a l s o  took b e a r i n g s  on t h e  
L i b e r t y  and on t h e  new Coast  Guard r a d i o  tower which is  a t  3 8 . 7  d e g r e e s .  
The ins t rument  t r a i l e r  was parked n e a r  t h e  tower and housed a l l  re -  
c o r d e r s  and c o u n t e r s .  The h o t  w i r e  and h o t  f i l m  anemometers w e r e  
n o t  used because  o f  t h e  r a i n .  G i l b e r t  Raynor c o o r d i n a t e d  a c t i v i t i e s  
from Tiana  b u t  r a d i o s  worked v e r y  p o o r l y  and communications w i t h  t h e  
Selma were r e l a y e d  through L i b e r t y .  



F i l e s  
Of f shore  T e s t  No. 6 
G: S . Raynor 

June  4 ,  1973 

Thc crew l c f t  BNL a t  0710, a r r i v e d  a t  Tiana a t  0750 and a t  
t h e  b o a t  a t  0810. The L i b e r t y  l e f t  t h e  I n l e t  a t  abou t  0930. 
Smoke was s t a r t e d  a t  0955 and t h e  L i b e r t y  W ~ S  d i x e i t e d  t o  a pooi-  
t i o n  1 n a u t i c a l  m i l e  o f f  s h o r e  i n  l i n e  w i t h  Ponquoque b r i d g e  and 
2.2 s t a t u t e  m i l e s  (3.54 km) SE of Tiana a t  a b e a r i n g  o f  102.60 
( F i g u r e  4 ) .    he smoke plume c r o s s e d  t h e  beach abou t  0.3 m i l e s  
(0.48 km) e a s t  o f  Tiana  most o f  t h e  t i m e  b u t  meandered somewhat. 
Smoke was s topped from 1158 t o  1215 t o  p u t  g a s o l i n e  i n  t h e  gener- 
a t o r  anf  f i n a l l y  t e r m m a t e d  ae 1307. T l ~ e  ciew r e t u r n e d  t o  DML 
b y  1530.  

The plume was t y p i c a l  o f  s t a b l e  c o n d i t i o n s  w i t h  l i r t l e  ver t ;  
i c a l  o r  h o r i z o n t a l  d i f f u s i o n  b u t  some meandering. The a i r c r a f t  
o b s e r v e r  e s t i m a t e d  t h e  t o p  a t  less t h a n  200 f e e t  ove r  t h e  beach 
b u t  no q u a n t i t a t i v e  v e r t i c a l  measurements were o b t a i n e d  because  
o f  t h e  r a i n .  

A speed run was t a k e n  on t h e  aerovane and b i v a n e  r e c o r d e r s  
from 1000 t o  1310. However, t h e  pen from t h e  aerovane speed 
r e c o r d e r  was used on t h e  dens i tomete r  r e c o r d e r  much o f  t h e  t i m e  
s i n c e  t h e  l a t t e r  pen had been broken.  The b ivane  was l e v e l e d  
b e f o r e  t h e  tower was e r e c t e d  and b o t h  vanes w e r e  o r i e n t e d .  
Anemometer c o u n t s  were t aken  from 1000 t o  1310, g i v i n g  a t o t a l  
of 38 r e a d i n g s  a t  5 minute i n t e r v a l s  f o r  t h e  3 anemometers on 
t h e  tower. The t h r e e  on t h e  smal l  mast  o p e r a t e d  from 1035 t o  
1310 q i v i n g  a t o t a l  o f  31 read ings .  R e s u l t s  a r e  t a b u l a t e d  i n  
Tab le  2 and graphed i n  F i g .  5. 

Low-level t empera tu res  a r e  t a b u l a t e d  i n  Tab le  3 and p l o t t e d  
i n  F ig .  1. The thermocouples w e r e  c a l i b r a t e d  i n  a wa te r  b a t h  
on May 31  and found t o  be 1°c t o o  h igh i n  c o n t r a s t  t o  an  e a r l i e r  
c a l i b r a t i o n  i n  room a i r .    his c o r r e c t i o n  was a p p l i e d  t o  Lhe v a l u e s  
i n  Tab le  3. S i n c e  t h e  t h r e e  s e n s o r s  gave n e a r l y  i d e n t i c a l  r e a d i n g s  
and t h e  t h r e e  t r a c e s  were d i f f i c u l t  t o  i d e n t i f y  on t h e  c h a r t ,  o n l y  
s e l e c t e d  p o i n t s  were r ead  a s  r e p o r t e d .  However, good agreement was 
found between thermocouple and thermometer r ead ings .  The a i r  aver-  
aged somewhat lower t h a n  t h e  w a t e r  b u t  t h i s  may b e  due t o  wet b u l b  
read ings .  Both l e v e l s  were abou t  t h e  same. 

- 2 
O i l  consumption i s  p l o t t e d  i n  Fig .  6. I t  averaged 5.95 x 10 

gal/min d u r i n g ' m o s t  o f  t h e  run  w i t h  drum p r e s s u r e  a t  12 PSI b u t  
dropped t o  3.76 x 10-2 gal/min a f t e r  t h e  shutdown w i t h  p r e s s u r e  a t  
11 PSI .  



F i l e s  
Of f shore  T e s t  No. 6 
G . . S. Raynor 

June  '4, 1973 

Although t h i s  was t h e  f i r s t  run t aken  d u r i n g  r a i n  and a i r  
t empera tu re  measurements w e r e  n o t  r e l i a b l e ,  c o n d i t i o n s  were 
o b v i o u s l y  s t a b l e  a s  shown by t h e  wind i n s t r u m e n t s  and t h e  shape  
o f  t h e  plume. The wind p r o f i l e s  a t  t h e  pa rk ing  l o t  show t h e  
same a c c e l e r a t i o n  a t  2 m a s  d u r i n g  t h e  ins t rument  t e s t  of  May 17 .  
The p i b a l  d a t a  show a  r a p i d  i n c r e a s e  i n  wind speed above t h e  
tower l e v e l  r e a c h i n g  a  maximum a t  about  200 m a l t h o u g h  t h e  f low 
was comple te ly  g r a d i e n t .  



Table 1 R u n  #6 5-23-73 

H t .  (m) 

C o r r e c t e d  A i r c r a f t  T e m p e r a t u r e s  

Over w a t e r  O v e r  l and  
0 0 0 
F C F 

0 
C  



Anemometer Xind  Speeds 
(rn/src) 



Table 3 

Temperature Measurements 

0 
Selma Air C 

Posit ion Thermocou~le Mercurv 

Inlet 0935 13.0 . 

S. of Inlet 12.9.to 13.2. ' 

Buoy at 1.5 mile 12.7 

1 mile 1037 12.5 12.7 

b mile 1145 12.3 ' 12.2 

1 mile 1225 12 .O 12.3 

1/4 mile 1310 12.2 12.0 

Run #6 5-23-73 

0 
Water C 

Theniocouple . Mercurv 

Beach 1/2 meter . . 13 .O 
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Figure 2. Aerial view of smoke plume, 
Run 6 ,  5-23-73. 
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Corrected f o r  plume angle 54.8 8 6 . 9  6 7 . 5  

I l l  7 / 1 = 7 / i . T C l : l :  ' 0 .  I .  (1(.1) = 2 - 6 0  
f ) I Q E C T l l ) r \ i  ( [ IE i , )  = 1, 1 .  / , .  - : 1 4  1 ?L.? ' T C l  1 . 3 1  3 ~ i < 5  

h . ! I  .75hf !+0? 365.6  50.7 3h .53  - ----.-- 
G R A rc I-) 

T O T A L  - .&I 1E+r:7 '3 '59.5  59.4 13q.9 176.5 



PASS N O  CW I Y 9 Q q  S I h ; P L E  T')TAL %E4l\1i jES 
1.0 ,154t+0.3 17'J.V . 73.9 l b & . Q ( +  

2.0 .90hE+r)'2 , 121.5 74.3 ' QS.  &.17 
3.0 1 0 4 t + 0 3  1,9*. 1 19.4 13'1.50 

G RA Pi0 - 
T O T A L  .3Le9t.+o3 157.2 22.H 35.5 2'7.3. 

RIJN =73n533./  OATE = 5 2 3 7 3  / O I S T A i \ * C E  FJOPI S T A C K  ( K c . + ) =  - 9 3  
D I ? ~ C T I I ] F I ( I . ! F . I ; )  = 1 1 . 1  A 1 I + $  TU '1153 F L ~ S  

SIci~vln y L.+I 1 1 ( 5 1 !,-::+: -..,,*.a 8 

P A S S  N O  c ! J  I Y  an^ S I ~ I ~ L ~  TOTAL: !ulca:..to~e 
.59Clk+OZ 235.4 . 23.9 b5 .43  

. . 2.0 . 477€+02  107.1  15*6 2h.75 
3 . 0 . 7 4 7 t + 0 2  133.1 c7.b by .+ I  

GRAND 
T O T A L  . 18Z t+OJ  100.2 -32.3 4 2 . 9  54. 0 

RllN =7305?3. /  DATE = 52373  /IT)TST&?-ICE F+Oi.l S T L \ C K  4 = 1 . + 4  
1)IRECf L O ~ I  (IJEI;) = 1 1  / 1 F K  1225 T o  i i 'ci4 ~ 9 5  
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BROOKHAVEN NATIONAL LAEORATORY 

M E M O R A N D U M  

DATE: June 27, 1973 

TO: F i l e s  

FROM: G .  S.  Raynor 

SUBJECT: OFFSHORE TEST NO. 7 

The seventh  overwater d i s p e r s i o n  t e s t  was he ld  on June 1, 1973. 
S c a t t e r e d  c i r r u s  c louds  and heavy haze w e r e  p r e sen t  p l u s  a few 
s c a t t e r e d  cumulus c louds t o  t h e  nor th .  Grad ien t  winds were from 
t h e  WSW. A smal l  h igh  was cen t e r ed  over  V i rg in i a  w i t h  a co ld  
f r o n t  a long  t h e  S a i n t  Lawrence River  and through t h e  Great Lakes. 

~ r o m  W a v c ~  were 1 to 2 f e e t  and the  s w s 1 . l  f r o m  4 t o  5 f e e t ,  both f 
t h e  southwest ,  Hiqh t j r leq clcc~~t-red a t  0544 and 1801 and low t i d e  
a t  1051. Thus, t h e  t i d e  was r i s i n g  du r ing  a l l  except  t h e  e a r l y  
p a r t  of t h e  t e s t .  Eas t e rn  s tandard  time is  used i n  t h i s  r e p o r t .  

The crew l e f t  BNL a t  0645 and a r r i v e d  a t  Tiana a t  0715 and 
a t  t h e  docks a t  0745. The L i b e r t y  l e f t  t h e  I n l e t  a t  0845. However, 
t h e  Selma had a weak b a t t e r y  and would n o t  s t a r t .  A d i f f e r e n t  
b a t t e r y  was i n s t a l l e d  and t h e  Selma l e f t  t h e  I n l e t  about 1000. 
Ins t ruments  were se t  up a t  Tiana a t  0920. 

The L i b e r t y  was manned by Sy  Fink and Robert  S i c k  who opera ted  
t h e  smoke gene ra to r .  The analogue anemometer r eco rde r  d i d  not  work. 
A loose  c a r d  w t s  l a t e r  found. The anemometer h e i g h t  was measured 
a t  22 f e e t  (6.7 m) above . the  wate r .  The kytoon temperature  system 
was also taken.  

The Selma was manned by Walter Jahnig .  The densi tometer  could 
not be  used because of  f l u c t u a t i n g  vo l t age  from t h e  b o a t ' s  b a t t e r -  
i e s .  No temperatures  were taken s i n c e  b o t h  mercury thermometers 
were broken when t h e  b o a t  rocked bad ly  i n  t h e  I n l e t .  The thermo- 
couples a l s o  f a i l e d  t o  work due t o  t h e  e f f e c t  o f  t h e  vo l t age  on 
t h e  recorder .  They were measured a t  22.25 and 7.75 f e e t  (6.8 and 
2.36 m)above t h e  water .  However, some p i c t u r e s  were taken.  A 
gasoline-powered gene ra to r  has  been ob ta ined  t o  p rov ide  power on 
t h e  Selma i n  f u t u r e  t e s t s .  

Before t h e  smoke t e s t ,  t h e  L ibe r ty  was anchored 1 n a u t i c a l  mi le  
from t h e , s e a  buoy and t h e  Selma made an E-W and a W-E run a t  700 
r evo lu t ions  p e r  minute t o  determine t h e  speed maintained du r ing  



o f f s h o r e  Run No. 7 June 27, 1973 

densi tometer  passes .  Time on t h e  second pass  was 16 minutes. Time 
on t h e  f i r s t  pass  was longer  due t o  heading i n t o  t h e  wind and waves 
b u t  was n o t  recorded due t o  communications t r o u b l e  w i th  t h e  r ad ios .  
The second pass  g ives  a r a t e  of 4.41 mi les /hour  o r  1.97 m/sec o r  
3.75 knots .  However, it has  been decided t o  use  a marker on each 
s i d e  of  t h e  plume i n  f u t u r e  runs and determine t h e i r  p o s i t i o n s  b y  
t r i a n g u l a t i o n  from t h e  shore.  

The mobil tower a t  Tiana extended f u l l y .  The aerovane and 
MRI bivane w e r e  mounted a t  16 m and cup anemometers mounted a t  2, 
6 and 11 m. The smal l  mast was placed about  11.2 m from t h e  water  
a t  a h e i g h t  o f  about  1 m wi th  anemoneters a t  2, 4 and 6 m. The 
ho t  w i re  anemometer was mounted a t  6 m on t h e  t r a i l e r  tower and 
t h e  h o t  f i l m  anemometer a t  3 m. The t r a i l e r  tower was o r i e n t e d  
about  150 w e s t ' o f  no r th  so  a c o r r e c t i o n  should b e  app l i ed  t o  t h e  
d i r e c t i o n  c h a r t s  t o  o b t a i n  t r u e  d i r e c t i o n .  The b ivane  was l eve l ed  
b e f o r e  extending t h e  tower. 

The bivane and aerovane c h a r t s  were run on speed from 0930 
t o  1015 and from 1140 t o  1340. The anemoneter counters  were s t a r t e d  
a t  0930 and stopped a t  1330 g iv ing  52 counts  a t  5 minute i n t e r v a l s .  
No temperatures  were taken on t h e  beach. 

P i b a l s  were taken by  John McNeil w i th  t h e  automatic  t h e o d o l i t e  
a t  0952 and 1255. Data were recorded a t  15 second i n t e r v a l s .  
G i l b e r t  Raynor coordinated a c t i v i t i e s  from Tiana b u t  r a d i o s  a g a i n  
f a i l e d  t o  work and communication wi th  t h e  b o a t s  was i n p o s s i b l e  
most of t h e  t e s t .  

The mobil van wi th  t h e  dens i tometer  and l i d a r  was inanned by 
Bob Brown and S. SethuRaman. Dens i tone te r  t r a v e r s e s  were made b u t  
w i l l  b e  repor ted  sepa ra t e ly .  Lidar  measurements were a l s o  taken 
from T r i t o n  Lane, 1 m i l e  w e s t  of  Tiana.  

The a i r c r a f t  was manned by  Ansel T u t h i l l .  Temperature a s c e n t s  
were made from 300 t o  3000 f e e t  over  t h e  water  and from 500 t o  3000 
f e e t  i n l and   a able 1 and Fig.  1) . The temperature i n d i c a t o r  was 
s e t  w i th  a thermometer. Twelve var iometer  runs  were made, a l l  a t -  
70 mph wi th  t h e  c h a r t  on 100 mv/division. A l l  gave good t r e c e s .  
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1. West t o  e a s t  o f f s h o r e  frcm w e s t  of  Noriches I n l e t  t o  e a s t  of 
Shinnecock I n l e t ,  1100-1112 a t  1000 fee t , (0 .305  km). 

2, Eas t  t o  w e s t  i n l and  from Shinnecock Ind ian  Reservat ion a long  
t h e  no r th  shore  of t h e  south  fo rk  t o  Riverhead and w e s t e r l y  a long 
t h e  L.I .  Expressway, 1115-1130, s t a r t  a t  1000 f e e t  and end a t  2200 
f e e t ,  (0.305 t o  0.67 k m ) ,  

North -south runs were made from o f f sho re  near  Tiana t o  a  
p o i n t  on Peconic Bay e a s t  of Red Cedar Poin t  a s  follows: 

He i u h t  
F t .  Run No. Headins km T i m e  Lenath of Record (min).  

3  N 3100 0.95 1205 5.5 
4  S 2800 0.. 8 5  1215 5 -0 
5  N 2600 0.79 1221. 5.5 
6 S 2300 0.70 . 1228 5.0 
7  N 2000 0.61 .1234 5  ..O 
8 S 1650 0.50 1241 5.5 
9  N 1300 0.40 1248 . 5.0 

10 .-. ' $ 1000 0.31 1255 6.5 
11 N 800 0.24 ' ' 1303, 4  .<5 
12 S 600 0.18 13 10 6.5 

. . 

photography runs over  t h e  plume w e r e  made a t  1330 and 1342, 
t h e  f i r s t  a t  1000 f e e t  and t h e  second a t  3900. . Speed was 70 mph, 
During t h e  f i r s t  run,  p i c t u r e s  were taken a t  3  second i n t e r v a l s  
on b l a c k  and whi te  f i l m  w i t h  a  28-mm wide angle  l e n s .  During t h e  
second run, only two p i c t u r e s  were taken a t  unknown i n t e r v a l s .  
The smoke plume,was l i n e d  up wi th  t h e  g l a r e  of t h e  sun on t h e  water  
s o  d e f i n i t i o n  may be  poor. .A few p i c t u r e s  of t h e  whole plume were 
a l s o  taken from t h e  s i d e .  . 

. 
P r i n t s  were made wi th  an enlargement 

f a c t o r  of  7.'~: . ' 

Tes t  smoke was s t a r t e d  a t  1111. The L ibe r ty  was pos i t i oned  
a s  shown i n  Fig.  2 a t  1155, Smoke was terminated a t  1350. The 
plume was aga in  t y p i c a l  of  s t a b l e  cond i t i ons  and t h e  kytoon and 
a i r c r a f t  temperature  measurements i n d i c a t e  a  low-level i nve r s ion  
over  t he  water .  Kytoon temperatures  a r e  l i s t e d  i n  Table 2  and 
p l o t t e d  i n  Fig.  1. No o t h e r  low-level temperatures  were obtained.  
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Wind speeds were h igher  than  i n  any previous t e s t  (Table 3 
and Fig.  3 ) .  The cause of t h e  p r o f i l e  on t h e  beach dur ing  per iod  
2  i s  n c t  known a l t h ~ u g h  it might r e s u l t  from t h e  d i r e c t i o n  which 
was a long the  beach dur ing  t h i s  per iod.  A c a l i b r a t i o n  of bo th  
anemometers and counters  a f t e r  t h e  t e s t  showed no mechanical o r  
e l e c t r i c a l  problems. Wind d i r e c t i o n  va r i ed  by  about  20 degrees  
dur ing  t h e  run. 

Data from t h e  p i b a l  a s c e n t s  a r e  p l o t t e d  i n  Fig.  4. For t h e  
f i r s t  time readings were taken a t  15 second i n t e r v a l s  b u t  apparen t  
s n a l l  i naccu rac i e s  i n  t h e  azimuth and e l e v a t i o n  angles  caused l a r g e  
and u n r e a l i s t i c  f l u c t u a t i o n s  i n  t h e  computed speeds and d i r e c t i o n s .  
Experiments a r e  be ing  conducted w i t h  t h e  program t o  overcome t h i s  
problem and g r e a t e r  c a r e  w i l l  b e  taken t o  keep t h e  c r o s s h a i r s  o f  
t h e  t h e o d o l i t e  on t h e  ba l loon .  

The a i r c r a f t  var iometer  measurements showed t h e  tu rbulence  
p a t t e r n  a l o f t  diagrammed i n  Fig.  5. 

The  smoke plume crossed t h e  beach j u s t  w e s t  o f  Ponquoque e a r l y  
i n  t h e  run and a t  Tiana l a t e  i n  t h e  t e s t .  However, dur ing  t h e  per- 
iod o f  densi tometer  t r a v e r s e s  it occupied a  p o s i t i o n  about  midway 
between these  ex'uenres (Fig.  2 ) .  

A set  of 17 p i c t u r e s  a t  30 second i n t e r v a l s  were taken from 
t h e  Selma from about  1329 t o  1340 us ing  a  50-mm l e n s  and Kodachrome 
f i lm.  The b o a t  p o s i t i o n  is  given b y  t h e  smal l  arrow i n  Fig.  2. 
D r i f t  was t o  t h e  NE b u t  average d i s t a n c e  from t h e  plume was about  
0.65 s t a t u t e  m i l e s  o r  1.05 km. A i r c r a f t  photos were nea r ly  simul- 
taneous. 

O i l  consumption was q u i t e  s teady  and somewhat g r e a t e r  than 
dur ing  t h e  previous run. I t  averaged 6.78 x 10-2 gallons/min. 
(Fig.  6) w i t h  t h e  drum p res su re  a t  12 PSI. O i l  l o s s  was about  
one ga l lon .  

The run was t e r n i n a t e d  a t  1350. Equipment was r e tu rned  t o  
t h e  Coast  Guard S t a t i o n  and t h e  b o a t s  unloaded by 1510. Personnel 
a r r i v e d  a t  BNL zbout  1600. 

I n  summary, g r a d i e n t  winds were n e a r l y  p a r a l l e l  t o  t h e  shore  
and somewhat s t r o n g e r  than  i n  prev ious  runs.  Temperature measure- 
ments i n d i c a t e  a  s t r o n g  invers ion  i n  t h e  lowest  100 m over  t he  
water w i t h  an a d i a b a t i c  l apse  r a t e  above 200 m. The pluve was 
aga in  t y p i c a l  of s t a b l e  condi t ions .  



Table 1 

A i r c r a f t  Temperatures 
Over Water 

1155-1200 
Ht. (m) - % OC 

Run 7 6-1-73 
Over Land 
1145-1150 

OF OC 



Length 
Cable (m) 

Table 2 

Kytoon Temperatures Run 7 

- Time 
Temp 

0 
F "c 

65.0 18.3 (over deck) 



Table 3 

Time 
(EST) 

0930-0935 

Cup Anemometer Wind Speeds 

Beach 
2 k 4 m 6 m 

5.46 5.87 6.07 

Run + 7 6-1-73 

Parking L o t  
2 m 6 m 11 rn 

4.63 6.52 6.94 

4.87 6.58 7.15 

4.53 6.55 7.83 



Table 3 continued: Beach 
Time (EST) 2 m 4 m 

1150-1155 6.79 7 -76 

Parking Lot 
2 m 6 m 

5.86 7 -53 



















Figure 2. Aerial view of smoke plume, 
Run 7, 6-1-73. 
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M E M O R A N D U M  

DATE: J u l y  2 6 ,  1973 

TO : F i l e s  

FROM : G. S . Raynor 

SUBJECT : Offshore  Tes t  NO. 8 

The e i g h t h  overwater  d i s p e r s i o n  t e s t  was h e l d  on June 15, 1973. 
Clouds increased  from s c a t t e r e d  c i r r u s  t o  broken c i r r u s  and a l t o -  
cumulus. A sea b reeze  had been expected b u t  g r a d i e n t  winds cont in -  
ued from t h e  northwest.  A smal l  h igh  moved from sou theas t  t o  sou th  
of Long I s l a n d  du r ing  t h e  day whi le  a  l o w  over  Nova S c o t i a  r e in -  
fo rced  t h e  g rad i en t .  Waves were smal l  and swe l l  about  3 f e e t  from 
t h e  sou th .  High t i d e s  occurred a t  0526 a l ~ d  1741 and low a t  1032. 
Thus, the t i d e  was r i s i n g '  and f l u w i n y  iaLo t h e  In le t :  du r ing  m s s t  
of  t h e  run. Eas te rn  s t anda rd  time is  .used i n  t h i s  r e p o r t .  

Personnel l e f t  BNL a t  0645 and a r r i v e d  a t  Tiana and a t  t h e  
dock a t  about  0730. The L i b e r t y  l e f t  t h e  I n l e t  a t  0645 and t h e  
Selma a t  0910. A l l  i ns t ruments  a t  Tiana were o p e r a t i v e  by 0940 
excep t  t h e  beach mast which was s e t  up a t  1015. 

The L ibe r ty  was manned by Sy Fink and Jack Amaro who opera ted  
t h e  smoke gene ra to r  and t h e  analogue anemometer. The kytoon was 
n o t  used because t h e  b l adde r  broke du r ing  i n f l a t i o n  on t h e  dock. 
The kytoon temperature  element was mounted on t h e  anemometer a r m  
a t  6.7 m b u t ,  un fo r tuna t e ly ,  was removed from i t s  housing and the re -  
f o r e  exposed t o  t h e  sun. Temperatures were s e v e r a l  degrees  h ighe r  
than those  measured a t  t h e  same e l e v a t i o n  on t h e  Selma and a r e  no t  
used. 

The Selma was manned by  Walter Jahnig .  A g a s o l i n e  powered 
gene ra to r  was used t o  power t h e  ins t ruments .  Both t h e  dens i tometer  
and t h e  thermocouple temperature  system worked c o r r e c t l y .  Thermo- 
couples  were l oca t ed  a t  2.4 and 6.8 m and i n  t h e  water .  Two marker 
buoys were taken and used t o  guide dens i tometer  t r a v e r s e s .  P i c t u r e s  
were taken  from t h r e e  l o c a t i o n s .  

The mobil tower a t  Tiana extended f u l l y .  The aerovane and LYRI 
b ivane  were mounted a t  16 m and cup anemometers a t  2 ,  G and 11 n. 
The h o t  w i r e  anemometer -was mounted a t  5 m. The ho t  f i l m  anemometer 
was m t  working p rope r ly  and was not  used. The beach mast was 
pos i t i oned  about 15 m from and about 2 m above t h e  wate r  wi th  
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anemometers a t  2, 4  and 6 m. The t r a i l e r  tower and t h e  vanes 
were o r i e n t e d  c o r r e c t l y .  The b ivane  was l e v e l e d  b e f o r e  ex tending  
t h e  tower. 

The b ivane  and aerovane c h a r t s  were s t a r t e d  a t  0943 and 
ended a t  1432. Speed runs  were taken frcm 0943 t o  1045 and 1127 
t o  1302. Because of t h e  wind d i r e c t i o n ,  no record ing  was ob- 
t a i n e d  on t h e  b ivane  d i r e c t i o n  c h a r t .  Eot w i r e  anemometer d a t a  
were taken du r ing  two pe r iods  between 0345 and 1321. 

The coun te r s  f o r  t h e  tower anemometers were s t a r t e d  z t  0943 
and turned o f f  a t  1432. The counte r  f o r  t h e  beach anemometers 
was s t a r t e d  a t  1016 and o f f  a t  1304. However, it was d i scovered  
t h a t  t he  coun te r s  f o r  t h e  tower anemometers d i d  n o t  o p e r a t e  cor-  
r e c t l y  when t h e  beach counte r  was turned o f f  due t o  i n t e r a c t i o n  
through t h e  r e c e n t l y  i n s t a l l e d  t iming c i r c u i t .  The t imer  t o  t h e  
beach coun te r s  was d i sconnec ted  a t  about  1330 so  t h a t  t h e  mast 
counte rs  opera ted  c o r r e c t l y  u n t i l  t h e  end of t h e  run. Data a r e  
used on ly  f o r  t h e  pe r iods  1041 t o  1301 and 1331 t o  1411. 

P i b a l s  were taken by  John McNeil a t  1303 and 1424 w i t h  t h e  
automat ic  t h e o d o l i t e .  Readings were taken a t  15 second i n t e r v a l s .  
H e  a l s o  took LlieudoliLe I j e d ~ i ~ ~ y s  UII  tlie Lua t s  and t h e  marker 
buoys frcm Ponquoque and T r i t o n  Lane. G i l b e r t  Raynor coord ina ted  
a c t i v i t i e s  from Tiana. -40 r a d i o s  f a i l e d  b u t  communication w i t h  
t h e  b o a t s  was maintained by use  of t h e  r a d i o  r e c e n t l y  i n s t a l l e d  
i n  t h e  van. However, it was impossible  t o  communicate w i th  McNeil 
a t  t h e  o t h e r  beach l o c a t i o n s .  The mobil van was n o t  used s i n c e  
no smoke cane ashore .  BoS Brown and S. SethuRaman a s s i s e d  a t  Tiana. 

The a i r c r a f t  was manned by Ansel T u t h i l l .  Temperature a s c e n t s  
were made from 500 t o  3000 f e e t  over  t h e  wate r  a t  1100 and over  t h e  
dumps no r th  of  Sun r i s e  Highway a t  1115 (Table  1 and F igure  1). The 
temperature  r eco rde r  was s e t  w i th  a  mercury thermometer b e f o r e  use. 

TWO var iometer  runs  were made a t  80 mph w i t h  t h e  r eco rde r  
c h a r t  a t  100 mv/div. The f i r s t  s t a r t e d  in land  near  t h e  dumps a t  
1000 f e e t  and ended about  10 mi les  a t  s ea .  . The a i r c r a f t  r o s e  t o  
1400 f e e t  i n  t h e  l a s t  few mi les .  The second run r e tu rned  a long  
t h e  same pa th  s t a r t i n g  a t  2000 f e e t  b u t  r i s i n g  t o  2300 f e e t  i n  t h e  
f i r s t  few mi les .  The r e s t  of t h e  f l i g h t  remained nea r  t h a t  a l t i t u d e .  

Turbulence was hiqh over t h e  l and ,  decreased somewhat about 
2 m i l e s  o u t  and decreased f u r t h e r  a t  8 mi l e s ,  p a r t i c u l a r l y  a t  t h e  

lower  a l t i t c d e .  However, t h e  a i r  was d e f i n i t e l y  u n s t a b l e  o u t  t o  
10 mi les .  
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F ive  photo runs  were made over  t h e  plcme, a l l  a t  80 mph 
and a t  5 second i n t e r v a l s ,  a s  fol lows:  

Run No. Heiah t  ( f t )  . - Time No. of p i c t u r e s  

Only t h e  f i r s t  few i n  each s e t  a r e  u sab l e  due t o  Sun g l a r e  on 
t h e  water .  Add i t i ona l  photos o f  t h e  plume were taken from t h e  
s i d e .  P r i n t s  were made w i t h  an  .enlargement f a c t o r  of 7.SX. 

T e s t  smoke was made from near  Tiana Beach from 0920 t o  0940. 
The plume was u n s t a b l e  and moved o f f  shore .  Tdenty-three p i c t u r e s  
were taken  from t h e  Selma a s  it c i r c l e d  t h e  L ibe r ty  and o t h e r s  
from t h e  beach by Brown, Michael and Raynor. The L i b e r t y  was then  
moved t o  a p o s i t i o n  1/2 n a u t i c a l  m i l e  o u t  (F ig .  2) and emi t ted  
smoke from 0956 t o  1030..  Eleven p i c t u r e s  were taken  from t h e  Selma 
from photo . p o s i t i o n  2 a t  1 minute i n t e r v a l s  from 1020 t o  1030. 

The L i b e r t y  was then  moved t o  a p o s i t i o n  one n a u t i c a l  mi le  
o u t  and emi t ted  smoke from 1045 t o  1317 and from 1333 t o  1431. 
T h i r t e e n  p i c t u r e s  were taken  from t h e  Selma from photo p o s i t i o n  3 
(Fig.  2 )  a t  1 minute i n t e r v a l s  from about  1103 t o  1113. F ive  
a d d i t i o n a l  photos were taken  du r ing  dens i tometer  t r a v e r s e s .  

The plume was g e n e r a l l y  uns fab l e  and meandered cons iderab ly .  
However, it became somewhat l e s s  uns t ab l e  f u r t h e r  o u t  and du r ing  
pe r iods  when t h e  wind had a longer  f e t c h  over t h e  wate r .  

Seven dens i tometer  t r a v e r s e s  were made wi th  t h e  Selma a t  
3/4 m i l e  (1.40 km) downwind from t h e  source  from 1207 t o  about  
1300. A marker buoy was anchored on e i t h e r  s i d e  of  t h e  plume and 
t h e i r  ~ o s i t i o n s  determined by t r i a n g u l a t i o n  from t h e  beach. Trav- 
e r s e s  were made a t  cons t an t  speed a long  t h e  l i n e  between t h e  buoys 
and beyond when t h e  plume meandered p a s t  a buoy. During ttjo t r av -  
e r s e s ,  t h e  time of passage between t h e  buoys was recorded from t h e  
beach a s  7 minutes ,  35 seconds f o r  eastbound pass  2 and 7 minutes,  
20 seconds f o r  westbound pass  5. 
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The buoys were then moved c l o s e r  t o  t h e  source .and  s i x  
t r a v e r s e s  made a t  about  1/4 mi le  (0.46 km) downwind. .Densi tometer  
r e s u l t s  w i l l  be  r epo r t ed  s e p a r a t e l y .  

The range and mean of  t h e  temperature  measurements t aken  on 
t h e  Selma a r e  shown i n  Fig.  1. The senso r s  were c a l i b r a t e d  t h e  
day b e f o r e  t h e  run and t h e  c o r r e c t i o n  app l i ed  t o  t h e  readings . .  
These, w i t h  t h e  a i r c r a f t  temperature  measurements, i n d i c a t e  a 
low-level i nve r s ion  over  t h e  water .  The two a i r  temperature  t r a c e s  
a r e  d i f f i c u l t  o r  impossible  t o  fo l low on t h e  r eco rde r  c h a r t  s o  t h e  
mean temperatures  a r e  computed from on ly  8 s h o r t  po r t i ons  of  t h e  
t r a c e  when Jahn ig  i d e n t i f i e d  t h e  t r a c e s  on t h e  c h a r t .  The wate r  
temperature  mean i s  t a b u l a t e d  from 34 e q u a l l y  spaced read ings .  
An a i r  temperature  measurement was then  a t  1230 i n  t h e  shade a t  10 c m  
over  t h e  park ing  l o t  and gave 24.5O~. 

Anemometer d a t a  a r e  t abu la t ed  i n  Ta'ble 2  and p l o t t e d  i n  Fig .  3. 
Wind speed a t  a  h e i g h t  of 6.7 m on t h e  L i b e r t y  wh i l e  i n  t h e  one mi le  
p o s i t i o n  averaged about  7.4 mps and ranged from 2.5 t o  over  10.0 mps. 
P i b a l  da t a  a r e  shown i n  F ig .  4. Resu l t s  a r e s i m i l a r  t o  t hose  of  Run 
7. 

O i l  consumption was s t eady  b u t  h ighe r  than  i n  p rev ious  runs'. 
A f t e r  a l lowing  f o r  o i l  l o s s  of about  1.5 g a l l o n s ,  'consumptionn 
averaged 10.28 x 10'~ and 10.40 x l oe2  gal/min. du r ing  t h e  two 

. dens i tometer  t r a v e r s e  per iods  (F ig .  5 ) .  The run was te rmina ted  a t  
1432. Personnel l e f t  Tiana a t  1500 a'nd t h e  b o a t s  a t  1545. 

I n  summary, g r a d i e n t  o f f s h o r e  winds gave an uns t ab l e  plume 
d e s p i t e  an apparen t  temperature  i nve r s ion  a t  low l e v e l s .  However, 
degree of i n s t a b i l i t y  appeared i n v e r s e l y  r e l a t e d  t o  t h e  l eng th  of 
f e t c h  over  t h e  water .  



H t .  (m) 

T a b l e  1 
A i r c r a f t  Temperatures Run 8 6-15-73 

O v e r  W a t e r  O v e r  Land 



Table 2 
Anemometer Wind Speeds (mps) 

TIM2 (EST) BEACH 
2 m  4 m  6 m  

1041-1046 3 .57  3.76 4 . 3 0  

Means 
. . 

1041-1301 

1331-1411 

Run # 8 6-15-73 

PARKING' LOT 
2 m  6 m  l l m  

3 .18 4 . 7 6  5 .92  





















rlgnre 4.  p.erlal vl ew or smoice plume, 
Run 8, E-15-73. 
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B R O O K H A V E N  N A T I O N A L  L A B O R A T O R Y  

M E M O R A N D U M  

DATE: August 10, 1973 

TO : F i l e s  

FROM: G .  Raynor and S . SethuRaman 

SUBJECT: Offshore  T e s t  No. 9 

The 9 th  overwater  d i s p e r s i o n  t e s t  was he ld  on J u l y  13,  1973. 
S c a t t e r e d  s t r a t o  cumulus c louds  over  t h e  land and s c a t t e r e d  c i r r u s  
c louds  over t h e  ocean were p r e s e n t ,  A h igh  p re s su re  system was 
cen te red  over s o u t h e a s t e r n  V i r g i n i a  du r ing  t h e  beginning o f  t h i s  
run and was moving eastward.  Grad ien t  winds were from t h e  SW. 
E a s t e r n  Standard Time i s  used i n  t h i s  r e p o r t .  

Waves were 1 t o  1.5 f e e t  f r o n  t h e  S W  and s w e l l s  4 t o  5  f e e t '  
f r o n  t h e  sou theas t .  High t i d e s  occur red  a t  0520 and 1742 and low 
a t  1023. Thus, t i d e  was coming i n  du r ing  t h e  exper imental  per iod .  

The s t a f f ,  c o n s i s t i n g  of  RoSert Brown, Cy Fink,  Wal ter  Jahnig ,  
John McNeil, S. SethuRaman and Jack Ainaro, l e f t  BNL a t  0705 and 
a r r i v e d  a t  Tiana a t  0745.. L i b e r t y  and Selma l e f t  t h e  docks a t  0915. 
Ins t ruments  were i n s t a l l e d  on t h e  tower by  1000. 

The L ibe r ty  was manned b y  Cy Fink and Jack Amaro who opera ted  
t h e  smoke gene ra to r  and t h e  analogue anemometer which was mounted 
6.7 m above t h e  wate r .  They a l s o  opera ted  t h e  kytoon temperature  
system, 

The Selma was manned by  Walter  Jahnig.  The dens i tometer  f a i l e d  
t o  work appa ren t ly  because o f  wate r  o r  mois ture  i n  t he  system. The 
thermocouple temperature  system a l s o  f a i l e d  t o  o p e r a t e  p roper ly ,  
p o s s i b l y  because o f  s a l t  sp ray  on t h e  s enso r s .  ~ i r  and wate r  temp- 
e r a t u r e s  were taken wi th  a  mercury thermometer, P i c t u r e s  were 
taken  from one l o c a t i o n .  

The mobil tower a t  Tiana extended f u l l y .  The aerovane,  t h e  
MRI bivane  and a cup anemometer were mounted a t  16 m and o t h e r  
cup anemometers a t  3  and 11 m. The ho t  w i r e  anemometer was mounted 
a t  6 m. The beach mast was loca t ed  about  1 m above and 10 m from 
t h e  wate r  wi th  anemometers a t  2 ,  4 ,  and 6 m ,  
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Cup anemometers were opera ted .  from 1035 t o  1340. Speed 
runs were taken from 1035 t o  1125 and from 1230. t o  1315. The 
bivane speed c h a r t  was on t h e  0-80 mph range. The hivane and 
h o t  w i r e  inemometer o u t p u t s  were recorded on t ape .  A l l  i n s t r u -  
ments worked c o r r e c t l y .  . 

P i b a l s  were taken by  John McNeil w i t h  t h e  manual t h e o d o l i t e  
b u t  r ead ings .were  taken  every 15  seconds.  Ascents were s t a r t e d  
a t  1109 and 1345..  

The n o b i l  van w i t h  t h e  dens i tometer  was opera ted  by. Bob Brown 
and S.  SethuRaman. F ive  t r a v e r s e s  were.made wi th  t h e  smoke coming 
a sho re  near  Ponquoque. D e t a i l s  w i l l  b e  r epo r t ed  s e p a r a t e l y .  The 
l i d a r  was no t  used. 

The a i r c r a f t  was manned by  Ansel T u t h i l l .  Temperature a s c e n t s  
were made from 500 t o  3000 f e e t  over  t h e  wa te r  a t  1100 and in l and  
a t  1110 (Table  1 and F igure  1). The i n d i c a t o r ' w a s  checked w i t h . a .  

. . mercury thermometer and a  c o r r e c t i o n  a p p l i e d  t o  t h e  readings .  
. . 

' Five  var iometer  passes  were made a long  a . l i n e '  from halfway 
between Tiana and Ponquoque t o  a  p o i n t  j u s t  e a s t  of Red Creek Road 
on t h e  Peconic Bay shore .  ' F l i g h t s  were made .a t  600, 1000, 1300, , 

1600, and 1900 f e e t  w i t h  t h e  r eco rde r  on a s c a l e  of  100 mv/div. 
, A l l  t r a c e s  a r e  good. A q u a l i t a t i v e  diagram o f  t h e  t u r b u l e n c e .  

p a t t e r n  i s  given i n  F igure  2. 

T e s t  smoke was s t a r t e d . a t  1045. The L ibe r ty .was  then  s ta t io 'ned  
one n a u t i c a l  mi le  sou th  o'f T r i t o n  Lane (F igu re  3 ) '  and emi t ted  smoke 
from 1135 t o  1335. During t h e  t e s t  smoke pe r iod ,  t h e  pluine came 
ashore  near  ~ i a n a ' b u f  dur ing  t h e  remainder of t h e  run it c ros sed  
- the  beach near  Ponquoque making an  ang le  o f  about  22O w i t h  t h e  
s h o r e l i n e .  The plume was t y p i c a l  o f  s t a b l e  cond i t i ons  w i th  l i t t l e  
l a t e r a l  o r  v e r t i c a l  d i f f u s i o n .  . . 

A series of  t e n  photographs ' -a t  1 minute i n t e r v a l s  was taken 
from t h e  Selma from 1145 t o  1155 'wi th  t h e  b o a t  a t  photo p o s i t i o n  i 
(F igure  1) about  0.45 k m  from t h e  plume. This p o s i t i o n  may be 
s l i g h t l y  i n  e r r o r  s i n ~ e  r a d i o  f a i l u r e  prevented t a k i n g  simultaneous 
bea r ings  from Tiana and T r i t o n  Lane. 
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The a i r c r a f t  made two photography passes  over t h e  plume 
a t  80 mph t a k i n g  p i c t u r e s  on b l ack  and whi te  f i l m  a t  5 second 
i n t e r v a l s .  The f i r s t . a t  1200 a t  1500 f e e t  gave 26 p i c t u r e s  and 
t h e  second a t  1207 at '  5000 f e e t  gave 11. No ' p i c t u r e s  of  t h e  
plume were taken from t h e  s i d e .  P r i n t s  were made wi th  an enlarge-  
ment f a c t o r  of 7.5 X. A t  1215, moving p i c t u r e s  were taken of t h e  
plume on b l a c k  and wh i t e  f i l m  us ing  t h e  16 mm B e l l  and Howell 
camera. 

Anemometer d a t a  t aken  du r ing  t h e  run a r e  t a b u l a t e d  i n  Table 2 
and p l o t t e d  i n  F igu re  a which' a l s o  shows t h e  mean wind speed given 
by  the  anemometer on L ibe r ty .  

Kytoon temperature  measurements w e r e  take11  fro^^^ the L i b e r t y  
a t  1015 about  3/4 m i l e  sou th  o f  Tiana.  The system had been c a l i -  
b r a t e d  w i t h  t h e  q u a r t z  c r y s t a l  thermometer and a d j u s t e d  t h e  day 
b e f o r e .  Angles t o  t h e  kytoon were taken wi th  t h e  s e x t a n t  b u t  t h e  
rangef inder  was n o t  used t o  determine d i s t a n c e s .  However, a  des- 
c r i p t i o n  of t h e  l i n e  c u r v a t u r e  al lowed c a l c u l a t i o n  of  t h e  approxi- 
mate h e i g h t s  shown i n  Table 3 .  Data a r e  p l o t t e d  on F igure  1 wi th  
t h e  a i r c r a f t  temperatures .  

Temperatures t aken  on t h e  Selma a r e  a l s o  shown I n  F iqu re  1. 
The wate r  temperatures  look reasonable  b u t  t h e  a i r  temperatures  
a r e  probably in f luenced  by t h e  boa t .  No temperatures  were taken 
on t h e  beach. 

Data from t h e  p i b a l  a s c e n t s . a r e  p l o t t e d  i n  F igu re  5,  

O i l  consumption du r ing  t h e  t e s t  smoke per iod  averaged 
11.59 x 10-2 gallons/minute.  Water was d i scovered  i n  the ,  o i l  
drum and t h e  smoke gene ra to r  s h u t  down from 1106 t o  1130. ' O i l  
l o s s  was about  1.5 g a l l o n s  a f t e r  t he  shutdown. O i l  consumption 
was q u i t e  s t e a d y  a t  6.45 x 10-2 gallons/minute du r ing  the  remainder 
of t h e  run a f t e r  c o r r e c t i o n  f o r  1 .0s~.  Drum p r e s s u r e  was he ld  a t  
10 p s i  and gene ra to r  p re s su re  a t  1 2  p s i  b e f o r e  shutdown and 10.5 
p s i  a f t e n l a r d s .  

The run was te rmina ted  a t  1341. Personnel  l e f t  Tiana a t  
1430 and t h e  docks a t  1515. They reached BNL a t  1600.. 

I n  summary, g r a d i e n t  winds were n e a r l y  p a r a l l e l  t o  t he  shore  
and r a t h e r  s t rong .  Temperature measurements i n d i c a t e d  a s t r o n g  
inve r s ion  over  t h e  water  w i th  isothermal  cond i t i ons  nea r  , t he  surface  
The plume was aga in  t y p i c a l  of s t a b l e  cond i t i ons .  



H t .  (m) 

152 - 4  

TABLE 1 Run #9 7-13-73 

A i r c r a f t  Temperatures 

Over Water Over Land 



TABLE 2 Run #9 7-13-73 

Anemometer Wi.nd Speeds . 
(m/sec) 

P a r k i n q  Lot 
'3 m. 11 m 16 m 

Beach 
2 m 4 m 6 m 

6.52 6.80 7.09 



Length 
Cable 

TABLE 3 Run Sf9 7-13-73 

Kytoon Temperatures 

Temp. 
0 
F 

0 
Angle Est. H t .  C 

(deqrees)  . (m) 















Figure 1. Smoke plume, Run 9, 7-13-73. 
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M E M O R A N D U M  

DATE: October  9 ,  1973 

TO: F i l e s  . 

FROM : G. S. Raynor 

SUBJECT : Offshore  T e s t  No.  10 

The t e n t h  overwater  d i s p e r s i o n  t e s t  was h e l d  on September 20, 
1973. Clouds were s c a t t e r e d  c i r r u s  and cumulus du r ing  most o f  
t h e  run b u t  i nc reased  t o  broken c i r r u s ,  a l t o s t r a t u s  and cumulus 
du r ing  t h e  a f t e rnoon  a s  a co ld  f r o n t  approached. A smal l  h igh  
was l o c a t e d  e a s t  o f  Long I s l a n d .  A weak NE-SW c o l d  f r o n t  was 
l oca t ed  i n  wes te rn  New York a t  12002 and passed Tiana soon a f t e r  
t e rmina t ion  o f  t h e  run  w i t h  no p r e c i p i t a t i o n .  Waves were about  
4 f a c t  from the WSP and s w e l l s  about  4-5 f e e t  from t h e  SE. High 
t i d e  o c r u r r e d  a t  0741 and low a t  1300. Thus, the t i d o  s h a n q ~ d  
du r ing  t h e  middle  o f  t h e  run. Eas t e rn  sLandard time i q  used 
throughout  t h i s  r e p o r t .  

Personnel  l e f t  BNL a t  0810 and a r r i v e d  a t  Tiana a t  0900 
and a t  t h e  docks a t  0915. The LSM and t h e  Selma l e f t  t h e  I n l e t  
about  1100. A l l  ins t ruments  were se t  up by  1110 a t  Tiana. 

The LSM was manned by  Walter  J ahn ig ,  Cy Fink and Dave Wales. 
The s t a c k  now extends  7.09 m above t h e  water .  The cup anemometer 
is  mounted a t  7.0 m. The new, l a r g e r  kytoon was taken  f o r  temp- 
e r a t u r e  measurements b u t  was l o s t  when t h e  l i n e  between t h e  kytoon 
and tempera ture  s enso r  p a r t e d  a f t e r  reaching  20 m due t o  t h e  h igh  
winds. Water t empera ture  was measured w i t h  a mercury thermometer. 
No t r o u b l e  was exper ienced  w i t h  t h e  LCM which he ld  p o s i t i o n  very  
s t e a d i l y  w i t h  one allchar. T e s t  smnke was s t a r t e d  a t  1135. The 
b o a t  was anchored by 1200. Smoke was produced from 1210 t o  1407. 
T rans fe r  of J a h n i q  t o  t h e  Selma f o r  dens i tometer  measurements and 
photography was planned b u t  n o t  acco~upl i shcd  due t o  t.he rough seas .  
Thus, no d a t a  were ob t a ined  from t h e  Selma which was d i smissed  a t  
1245. 

The mobil  tower a t  Tiana extended f u l l y  and was c a r e f u l l y  
o r i e n t e d  and l eve l ed .  The aerovane,  b ivane  and h o t  f i l m  ancmomcter 
were mounted a t  16. J m. cup ant:mometcrs werc! mounted a t  3 ,  6 and 
11 m .  Thcrrnocouple temperature  s enso r s  were mounted a t  3 ,  6 ,  11 
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and 16.1 m. The hot  wire  anemometer was mounted a t  6 m. Speed 
runs were takcn on the  c h a r t s  from 1110-1155 and from 1313-1443, 
and on the  t ape  recorder from 1110-1155, 1230-1315 and 1330-1415. 
The l a s t  speed run was coincident  wi th  densi tometer  t r ave r ses .  
The bivane was on t h e  0-80 mph range. 

The beach mast was pos i t ioned about 2 m above and 12 m from 
t h e  water.  Anemometers were mounted a t  2, 4 and 6 m. The 4-m 
counter  f a i l e d  a t  1300 and was replaced b u t  counts  were l o s t  f o r  
a  s h o r t  time. A l l  counters  were opera ted  continuously from 1110 
t o  1443. Dataare given i n  Table 1 and Figure  I. The beach pro- 
f i l e  again shewed a maximum a t  4 ni. 

P i b a l s  were taken a t  1210 and 1319 by John M c N e i l  using the  
manual theodo l i t e .  Readings were taken a t  30 second i n t e r v a l s ,  
(Figures 2 and 3) . Theodoli te  bear ings  on the  LSM were taken from 
Tiana and T r i t o n  Lane. G i l b e r t  Raynor coordinated a c t i v i t i e s  from 
Tiana. The new radios  worked we l l ' and  no d i f f i c u l t y  was exper- 
ienced with communications. The l i d a r  was used t o  t ake  measure- 
ments of  t h e  plume from the  west end of t h e  Tiana parking l o t .  
F ive  densi tometer  t r a v e r s e s  were made from 1336 t o  1419 by Bob 
Brown and S. SethuRaman wi th  the  plume c ross ing  t h e  beach a t  a  
200 angle  about 3/4-of.-the way from Tiana t o  Ponquogue. Distance 
from t h e  source t o  t h e  road a t  t h i s  p o i n t  is  3.93 km (Figure  4 ) .  
E a r l i e r ,  t h e  plume crossed somewhat f u r t h e r  e a s t .  

The a i r c r a f t  was manned by ~ n s e l  T u t h i l l .  Temperature as- 
cen t s  were made from 500 t o  3000 f e e t  over the  water  from 1145- 
1155 and inland from 1200-1210. Lapse r a t e s  were near  a d i a b a t i c  
o r  s l i g h t l y  l e s s  (Table 2 and Figure 5 ) .  The kytoon measurements 
a t  10 and 20 m and the  s i n g l e  water  temperature measurement a r e  
a l s o  shown and suggest  the  presence of a  small  inve r s ion  c l o s e  
t o  t h e  water.  The a i r c r a f t  temperature i n d i c a t o r  Gas set wi th  
t h e  mercury thermometer be fo re  use. 

East-west variometer runs about 1/4 mi le  o f f  shore were made 
from SmithsPoint t o  Shinnecock I n l e t  from 1133 t o  1233 a t  about 
2000 f e e t  a t  80 mph and from Shinnecock I n l e t  t o  Moriches I n l e t  
a t  500 f e e t  a t  80 mph from 1450 t o  1459. 

S i x  NW-SE runs were made along a l i n e  .from a po in t  over t h e  
ocean about 1/2 mile e a s t  of Tiana t o  a  p o i n t  on Flanders Bay 
about  ha l fnay between Goose Creek Point  and Red Cedar Point .  
F l i g h t s  were made a s  follows a t  75 mph: 
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Heiqht  
it. ).an Run No. Headinq Time - Lenqth o f  Record (min. ) 

A l l  va r iometer  runs were made w i t h  t h e  c h a r t  on 100 mv/div. 
The tu rbu lence  p a t t e r n  i s  diagrammed i n  F igu re  6. 

Photography r u n s  over  t h e  plume were made a t  1225 and 1320, 
b o t h  a t  2000 f e e t  a t  75 mph w i t h  p i c t u r e s  a t  5 second i n t e r v a l s .  
~ d d i t i o n a l  p i c t u r e s  w e r e  t aken  from t h e  s i d e .  

S i n c e  no photographs of t h e  plume were ob t a ined  a t  sea; a 
numbcr were t aken  from t h e  beach t o  document t h e  appearance o f  
t h e  plvme. F i v e  w e r e  taken from t h e  w e s t  end of, Tiana pa rk ing  
l o t  a t  1 minute  i n t e r v a l s  from 1226 Lo 1230 and fnu r  from T r i t o n  
Lane a t  1 minute  i n t e r v a l s  from 1257 t o  1300. A f t e r  t e rmina t ion  
of t h e  run,  t h e  LSM emi t t ed  smoke wh i l e  d r i f t i n g  c l o s e  o f f s h o r e  
p a s t  Tiana. A number o f  a d d i t i o n a l  photos  were t aken  du r ing  t h i s  
per iod .  A few o t h e r  p i c t u r e s  were taken  of equipment on t h e  
t r a i l e r  tower and on t h e  LSM. 

The plume was s l i g h t l y  u n s t a b l e  b u t  was q u i t e  s t r a i g h t  w i t h  
l i t t l e  meander and f a i r l y  narrow. Some upward d i f f u s i o n  took 
p l a c e  most o f  t h e  t i m e  and some looping was observed p a r t i c u l a r l y  
l a t e  i n  t h e  run when a i r  t empera tures  probably decreased  s l i g h t l y .  
The plume was n o t  q u i t e  a s  u n s t a b l e  a s  t h a t  of run  4 on October 3 ,  
1972. 

0 i i  consumptiuu was reasonsh1.y s t e a d y  (F igu re  7 )  and a f t e r  
a l l owing  f o r  l o s s  averaged 0.103 gal lons/minute .  Drum p r e s s u ~ 2  
was held  a t  1 2  p s i  and gene ra to r  p r e s s u r e  at"9.5 p s i .  

The run  was te rmina ted  a t  1443. Personnel  l e f t  Tiana a t  
1540 and t h e  beach a t  1550. They reached BNL b e f o r e  1700. 

I n  summary, g r a d i e n t  WSW winds w i t h  on ly  a smal l  i n v e r s i o n  
i n  t h e  lowes t  l e v e l s  over  t h e  water  and somewhat l e s s  t han  ad i -  
a b a t i c  l a p s e  r a t e s  above c o n t r i b u t e d  t o  a s l i g h t l y  u n s t a b l e  glurne. 



Table 1 
Cup Anemometer Wind Speeds Run No. '10 9-20-73 

(rn/see) 

Gradient Wind from Southwest 

Time (EST) Beach 
2 m  4 m  6 m  - - -  

1110-1115 7.02 8.38 7.84 

1115-1120 7.00 8.38 7.67 

1120-1125 7.30 8.72 7.99 

1125-1130 6.79 8.14 7.61 

1130-1135 7.10 8.39 7.67 

1135-1140 7.39 8.80 8.25 

1140-1145 7.40 8.75 8.21 

1145-1150 7.72 9.20 8.56 

1150-1155 7.28 8.71 8.14 

1155-1200 6.67 8.06 7.53.  

1200-1705 7-15 8.52 7.84 

1205-1210 7.14 8.12 8.23 

Parkino L o t  
3 m  .a. - 

6.57 7.84 8.16 

6.38 7.68 8.00 

6.69 8.16 .8.11 

b440-1445 

MEAN - 
1110-1449 



Table-  2' . . -. -- - - . .. . . . - , 

Aircraft  Temperatures Run N o .  10 9-20-73 

1200 - ,1210 E 
over Land 

0 
F C 

. -  

6 6 . 0  . 1 8 . 9  

















M E M O R A N D U M  

DATE: July 28, 1976 

TO : Files 

FROM : G. Raynor 

SUBJECT: Offshore Test No. 10 

Temperature data from the mobile tower a t  Tiana were omitted from the 
Memo of October 9, 1973. The chart has now been read and mean values for 
the period from 1110 - 1443 E are as follows: 

GR: mLk 



Figure 1. A e r i a l  v i e w  of smoke plume, 
R L ~  19, 9-2673. 



Figure 2. Aerial view of smoke plume, 
Run 10, 9-20-73. 



Figure 3. Aerial vlew of smoke plume, 
Run 10, 9-23-73. 
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B R O O K H A V E N  N A T I O N A L  L A E O R A T O R Y  

M E M O R A N D U M  

TO: F i l e s  

FROM: c. S .  Raynor 

S U B J E C T  : O f f s h o r e  T e s t  NO. 11 

The e l e v e n t h  overwate r  d i s p e r s i o n  t e s t  was h e l d  on A p r i l  11 ,  
1974. S c a t t e r e d  c i r r u s  i n c r e a s e d  t o  broken c i r r u s  and c i r r c s t r a t u s  
d u r i n g  t h e  day. E i g h t  haze was p r e s e n t .  A l a r g e  low was l o c a t e d  . 
o v e r  e a s t e r n  Canada w i t h  a h igh  r i d g e  from Hudson Bay t o  Cape 
H a t t e r a s .  The r i d g e  had two c e n t e r s ,  one n e a r  James Eay an2  t h e  
o t h e r  i n  V i r g i n i a  w i t h  a weak t r o o g h  between over  n o r t h e r n  New York. 
Winds were expec ted  t o  b e  w e s t e r l y  i n  t h e  morning s h i f t i n g  t o  Ski 
a s  t h e  r i d g e  moved e a s t .  The s h i f t  t o  SW o c c u r r e d  near  noon b u t  
l a s t e d  o n l y  a n  hour  o r  s o  b e f o r e  t h e  wind swung back t o  WSW a t  1305. 
Waves were abou t  3  f e e t  from t h e  SW. No a p p r e c i a b l e  swell was noted.  
High t i d e  o c c u r r e d  a t  0957. Thus, t h e  t i d e  was go ing  o u t  th roughout  
t h e  run.  E a s t e r n  s t a n d a r d  t ime i s  used throuqhout  t h i s  r e p o r t .  

Pe r sonne l  left BNL a t  0855, a r r i v e d  a t  t h e  LCM a t  0945 and a t  
Tiana  a t  1000. The b o a t s  l e f t  t h e  I n l e t  a b o u t  1045. A l l  i n s t r u -  
ments were u p  a t  Tiana b y  1200. 

The LCM was manned by Wal te r  J a h n i g ,  E d  D i v i s  and Ron Neyers 
p l u s  a  v i s i t o r .  A f t e r  i n s p e c t i n g  t h e  s p a r  buoy, t e s t  smoke was 
s t a r t e d  a t  1130. The LCM w a s  t h e n  p o s i t i o n e d  1 n a u t i c a l  m i l e  o f f  
s h o r e  a b o u t  1.5 m i l e s  w e s t  uE Tiana ( F i g u r e  1) .  Smoke was r e s t a r t e d  
a t  about  1200, s h u t  down a t  1415 f o r  r e f u e l i n g  and e m i t t e d  a g a i n  
I ~~ i i i  1330 to 1 5 1 2 .  

The b c a t  anemometer r e c o r d e r  was o p e r a t e d  on f a s t  s seed  through- 
o u t  t h e  run.  Mean speed a t  7 m was 7 .4  mps, somewhat lower than a t  
t h e  sane  l e v e l  on the beach.  During t h e  p e r i o d  of  SW f low,  i t  aver -  
aged 5.0 mps and a f t e r  t h e  s h i f t  t o  WSW, 7.9 nps .  

A kytoon  a s c e n t  f o r  t e m p e r a t u r e  measurements was made a t  1240 
h11t a n g l e s  were n o t  measured w i t h  t h e  s e x t a n t  u n t i l  t h e  l a s t  t h r e e  
h e i g h t s  and t h e  c o n c u r r e n t  r a n g e t i n d e r  measurement3 a r o  incorr~ct. 
Thus, h e i g h t s  were  e s t i m a t e d  frcm l e n g t h  of  l i n e  and h e i q h t s  o k t a i n e d  
w i t h  t h e  same l e n g t h s  on p r e v i o u s  a s c e n t s .  When t h e  win2 s h i f t e d ,  
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t h e  kytoon d i v e d  i n t o  t h e  w a t e r  and became wet  s o  f u r t h e r  a s c e n t s  
c o u l d  n o t  b e  made. Water  and low-level  a i r  t e m p e r a t u r e s  were 
measured w i t h  a mercury thermometer  u s i n g  a b u c k e t  f o r  t h e  w a t e r  
t e m p e r a t u r e s .  

-The L i b e r t y  was manned by Sy  F ink ,  A series o f  t e n  , p i c t u r e s  
a t  30 second i n t e r v a l s  was t a k e n  of t h e  plume from t h e  pho to  p o s i -  
t i o n  ( P P )  shown i n  F i g u r e  1 from 1248-1253. However, t h e  e x a c t  
p o s i t i o n  o f  t h e  smoke d u r i n g  t h a t  p e r i o d  was n o t  r e c o r d e d  s o  
q u a n t i t a t i v e  uZ measurements may n o t  b e  p o s s i b l e .  Othe r  s t i l l  and 
moving p i c t u r e s  were  t a k e n  o f  t h e  LCM and t h e  plume. 

Marker buoys were s e t  o u t  i n  t h e  p o s i t i o n s  shown i n  F i g u r e  1 
and,  s t a r t i n g  a t  1305,  f i v e  d e n s i t o m e t e r  t r a v e r s e s  were made a t  
1/2 m i l e  and f i v e  a t  1 m i l e  dawnwind a f t e r  t h e  wind s h i f t e d  p a r a l l e l  
t o  t h e  s h o r e .  An e a r l i e r  a t t e m p t  w h i l e  t h e  plume was headed toward 
Tiana  f a i l e d  when t h e  wind s h i f t e d .  

Tiana  Beach was.manned by Brown, McNeil, Michael ,  Raynor and 
SethuRaman. Two v i s i t o r s  w e r e  p r e s e n t  a s  o b s e r v e r s .  The mobil  
tower extended f u l l y  and was c . a r e f u l l y  o r i e n t e d  and l e v e l e d .  The 
~ e r o v a n e ,  b i v a n e ,  a cup anemometer, t e m p e r a t u r e  s e n s o r  and therm- 
is  tor h e i t  fl 'ux probe were fiiouuted a t: 16.1  11.1. Cup aslen~onieter.~ ai.~il 
t e m p e r a t u r e  s e n s o r s  were a l s o  mounted a t  3 ,  6 and 11 m. The beach  
mast  was p l a c e d  a b o u t  1 5  m from and 1/2 m above t h e  w a t e r  b u t  by . . 

t h e  end o f  t h e  r u n  i t  was a b o u t  35 m from and a b o u t  1 m above t h e  
edge. Cup anemometers were mountod a t  1, 2 ,  3 and 4 m and t h e  
h o t  w i r e  anemometer a t  4 m. 

Beginning o f  d a t a  c o l l e c t i o n  was d e l a y e d  s i n c e  damage t o  t h e  
w i r e s  t o  t h e  b u i l d i n g  had c u t  power t o  o u r  o u t l e t .  A town e a p l o y e e  
was c a l l e d  s o  t h a t  w e  c o u l d  p l u g  i n  i n s i d e  t h e  b u i l d i n g .  Beach 
anemometers w e r e  s t a r t e d  a t  1110 and t h o s e  on  t h e  t r a i l e r  tower a t  
1200. C h a r t s  were a l s o  s t a r t e d  a t  1200 and p u t  on speed a t  1255.  
Data from t h e  b i v a n e  and h o t  w i r e  anemometer were r ecorded  on t a p e .  
A l l  i n s t r u m e n t s  o p e r a t e d  p r o p e r l y .  The r u n  was t e r m i n a t e d  a t  1514.  
Anemometer d a t a  a r e  t a b u l s t e d  i n   able 1 and p l o t t e d  i n  Figure 2 ,  

No d e n s i t o m e t e r  measurements were made on t h e  beach  due  t o  
t h e  wind s h i f t .  The p l m e  o r i g i n a l l y  h i t  t h e  beach n e a r  Ponquogce, 
t h e n  s h i f t e d  t o  s l i g h t l y  w e s t , o f  T iana .  Before  t r a v e r s e s  c o u l d  b e  
made, it s h i f t e d  o u t  t o  s e a .  Near t h e  end of  t h e  run ,  i t  was re -  
p o r t e d  from t h e  a i r c r a f t  t o  b e  c r o s s i n g  t h e  t i p  o f ' t h e  e a s t  b reak-  . 

w a t e r  a t  Shinnecock I n l e t .  
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P i b a l  a s c e n t s  were  made a t  1317 and 1440 ( F i q u r e s  3  and 4 ) .  
~ r i a n g u l a t i o n  measurements on  t h e  b o a t s ,  ' t h e  marker buoys and . . . 

t h e  s p a r  buoy were made from Tiana  and T r i t o n  Lane. 

The a i r c r a f t  was manned b y  Ansel  T u t h i l l .  Temperature sound- 
i n g s  from 500-2000 f e e t  were t a k e n  o v e r  t h e  ocean a t  1110 and 1430 
and i n l a n d  a t  1125 and 1425  a able 2 and F i g u r e  5 ) .  Lapse r a t e s  
were n e a r  a d i a b a t i c  i n l a n d  and s l i g h t l y  s t a b l e  o v e r  t h e  w a t e r .  
The second sound ing  showed a  s m a l l  i n v e r s i o n  t o  300 m. However, 
low-level  a i r  and w a t e r  t e m p e r a t u r e  measurements i n d i c a t e  a l a r g e r ,  
low-level  i n v e r s i o n .  Kytoon t e m p r a t u r e  measurements a r e  g i v e n  . - 
i n  Tab le  3 and p l o t t e d  i n  b o t h  F i q u r e s  5 and 6.  Tower t e m p e r a t u r e  
measurements f o r  t h e  p e r i o d s  b e f o r e  and a f t e r  t h e  wind s h i f t  and 
a i r  and w a t e r  t e m p e r a t u r e s  from t h e  L C M  a r e  a l s o  shown i n  F i g u r e  6. 

Nor th-south  v a r i o m e t e r  t r a v e r s e s  were made f a r t h e r  & d s ~  than I 

u s u a l  t o  a v o i d  t h e  e f f e c t ,  o f  ~ h i n n e c o c k  Bay. k'ive p a s s e s  were 
made from 1240-1310 from Lake Agawam i n  Southampton t o  t h e  mouth 
o f  North Sea Harbor  a t  80 mph w i t h  t h e  r e c o r d e r  on t h e  100 mv/ d i v .  
s c s l e .  Data were a l s o  recorded  on t a p e .  Due t o  t h e  wind s h i f t ,  
t h e  f l i g h t  p a t h  was most n e a r l y  a t  r i g h t  a n g l e s  t h a n  p a r a l l e l  w i t h  
t h e  wind. P a s s e s  were  made 2s f o l l o w s :  

Pass  - Headina ~ t .  (m) Lenath  of  r e c o r d  ( m i r i )  

The t u r b u l e n c e  p a t t e r n  i s  more complex t h a n  observed pre-  
v i o u s l y  ( F i q u r e  7 ) .  S i n c e  t h e  f low was from wsw, the dLea 05 
l i g h t  t u r b u l e n c e  n e a r  t h e  n o r t h  s h o r e  was undoubtedly  caused b y  
a i r  flowin,g a c r o s s  Pecon ic  Bay n o r t h  o f  the Shinnecock Canal  
a r e a .  The h e i g h t  o f  t h e  a r e a  o f  v e r y  l i g h t  t u r b u l e n c e  t o  t h e  
s o u t h  a g r e e s  f a i r l y  w e l l  w i t h  t h e  h e i g h t  o f  t h e  i n v e r s i o n  over  
t h e  ocean.  The l o c a l  boundary l a y e r  was a p p a r e n t l y  below t h e  
lodest f l l g h t  a l t i t u d e .  



o f f s h o r e  T e s t  No. 11- A p r i l  24,  1974 

Photo  p a s s e s  o v e r  t h e  plcme were made a s  fo l lows  a t  80 mph: . 

Pass  - H e i a h t  ( m )  I n t e r v a  1 D i r e c t i o n  

1 305' 5 sec. Boat t o  .beach 
2 305 5  sec. Beach t o  b o a t  
3  6 10 10  sec.  oat' t.3 beach  
4 6 10 10  sec. . Boat t o  beach  

A few a d d i t i o n a l  35 mm and b l a c k  and w h i t e  movies were t a k e n .  
During b o a t  d e n s i t o m e t e r  t r a v e r s e s  nos.  4 and 5  a t  t h e  1 m i l e  
distance, p i c t u r e s  w e r e  t a k e n  w h i l e  t h e  L i b e r t y  w a s  t r a v e r s i n q  
t h e  plume. ~t p a s s  4 ,  t h e  p l a n e  was a t  305 m and d u r i n g  p a s s  5 
a t  457 m. These w i l l  a l l o w  a  d i r e c t  comparison o f  oy c o h ~ u t e d  
from t h e  pho tos  w i t h  t h o s e  from t h e  d e n s i t o m e t e r .  

O i l  consumption r a t e  d e c r e a s e d  s l i g h t l y  d u r i n g  t h e  r u n  (F ig -  
u r e  8)  b u t  ave rzged  7.35 x 10-2 gal /min.  a f t e r  c o r r e c t i o n  f o r  
s m a l l  l o s s e s  i n  t h e  s t a c k .  

The r u n  was t e r m i n a t e 6  a t  1514. P e r s o n n e l  l e f t  Tiana  a t  
1620 and t h e  b o a t s  a t  1700. They reached  BNL a t  1745. 

I n  summary, t h e  plume was s t a b l e  b u t  a l i t t l e  more uneven 
i n  t h e  v e r t i c a l  t h a n  d u r i n g  t h e  v e r y  s t a b l e  e a r l i e r  r u n s .  I n  
s p i t e  o f  t h e  r a t h e r  h i g h  wind s p e e d s ,  c o n s i d e r a b l e  meander occur red  
i n  a d d i t i o n  t o  t h e  wind d i r e c t i o n  s h i f t s .  



TABLE 1 

Cup anemometer wind Speeds Run 11 1-11-74 

Beach Pas: Parking Lot 

TI= !EST) 1 rr 2 il 4 m 5 rn 3 1 3  5 m  1 1 s  1 5 m  
1110-1115 6.66 7.03 7.42 8-41 



. . 

. . 

. . 

TABLE 2 R u n  11 4-11-74 

0 
A i r c r a f t  T e m p e r a t u r e s  ( C) 

H e i g h t  
(m).  

152.4 

182.9 

213.4 

243.8 

,274.3 

304.8 

335.3 

365.8 

396.2 

426.7 

457.2 

487.7 

518.2 

548.6 

579.1 

609.6 

640.1 

670.6 

701.0 

731.5 

11 lOE 
O v e r  
ocean 

9.1 

8.8 

8.6 

8.6 

8.5 

8.4 

8.1 

7.9 

7.6 

7.6 

7.1 

7 .O 

6.9 

6 -4. 

6.1 

5.9 

5 - 8  

5.3 

5.3 

4.8 

112 5E 
O v e r  
L a n d  

- 

142 5E 
O v e r  
L a n d  

11.2 

10.9 

10.7 

10.5 

10.1 

10.3 

10.3 

10.1 

10.2 

10.2 

9.8 

9.9 

9.8 

9.4 

9.4 

8.7 

8.3 

8.1 

7.9 

7.8 

1430E 
O v e r  
O c e a n  



Table 3 
-- 

Kytoon Temperatures ('c) Rl ln  11 4-11-74 

Ht. (3) Temp. (OC)  

8 '  7.8 

14 8.1 





















Run 11, 4-11-74. 
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B R O O K H A V E N  N A T I O N A L  L A B O R A T O R Y  

DATE: May 31 , 1974 

TO: F i l e s  

FROM: G. S .  Raynor 

SUBJECT : o f f s h o r e  T e s t  NO. 12 

The t w e l f t h  overwater  d i s p e r s i o n  tes t  was h e l d  on May 14,  1974. 
S c a t t e r e d  c i r r u s  was p r e s e n t  i n  t h e  morning b u t  s k i e s  were c l e a r  i n  
t h e  a f t e r n o o n .  Moderate haze  was p r e s e n t  l i m i t i n g  v i s i b i l i t y  t o  
less t h a n  4 m i l e s .  A h i g h  was c e n t e r e d  e a s t  of ~ i r g i n i a  and a low 
n e a r  Lake ~ i c h i g a n .  g i v i n g  a  g r a d i e n t  SW wind which i n c r e a s e d  i n  
speed d u r i n g  t h e  a f t e r n o o n .  Waves were v e r y  smal l  i n  t h e  morning 
b u t  measured 2 t u  3 f e e t  from t h e  SW by t h e  end o f  t h e  run. Swel l  
was ab6ut  2 feeL from t h e  s n l ~ t h .  LOW t i d e  occur red  a t  0542 and 
h i g h  t i d e  a t  1444. Thus, t h e  t i d e  was coming i n  throughout  t h e  
tes t .  E a s t e r n  s t a n d a r d  t i m e  is used throughout  t h i s  r e p o r t .  

Pe r sonne l  l e f t  BNL a t  0630, a r r i v e d  a t  t h e  b o ~ t s  a b o u t  0710 
and a t  Tiana  from 0730 t o  0745. The b o a t s  l e f t  t h e  I n l e t  abou t  

,0925.  A l l  i n s t ruments  were up a t  Tiana by 0855. 

The LCM was manned by Wal ter  J a h n i g ,  John McNeil, and Ron 
Meyers. W. Ohmstede was aboard  a s  a  v i s i t o r .  T e s t  smoke was 
made from 0952 - 1000. The LCM was t h e n  s t a t i o n e d  two n a u t i c a l  
m i l e s  o f f s h o r e  abou t  a  m i l e  w e s t  o f  Tiana ( F i g u r e  1).  Smoke was 
e m i t t e d  from 1025 . to  abou t  1230. The LCM was t h e n  moved . to  a  
p o s i t i o n  1 n a u t i c a l  m i l e  o f f s h o r e ,  t h e  same- d i s t a n c e  w e s t  and 
e m i t t e d  smoke from 1605 tu 1405 whcn the riln w a s  t e rmina ted .  

The b o a t  .anemnmeter r e c o r d e r  was o.pezated o n  f a s t  speed 
from 1019 - 1210 and from.1300 - 1405. Mean wind speed a t  2 m 
was 4.40 mps d u r i n g  , t h e  tiitst period and 8.20 d i ~ r i n g  t h e  second 
p e r i o d  . 

A kytoon a s c e n t  f o r  t empera tu re  measurements was made from 
abou t  1230 t o  1250. Althol-~gh t h e  r a n g e f i n d e r  had been a d j u s t e d  
a f t e r  t h e  p rev ious  r u n ,  d i s t a n c e s  measured were s t i l l  s l i g h t l y  
l a r g e .  However, a n g l e s  were measured and h e i g h t s  could  b e  e s t i -  
mated reasonab ly  w e l l .  Due t o  a n  e r r o r  i n  t empera tu re  s c a l e  
convers ion ,  t h e  s e t t i n g  o f  t h e  i n d i c a t o r  was p robab ly  wrong and 
t h e  measurements appear  t o o  h igh .  Low l e v e l  a i r  and w a t e r  
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t empera tu res  were t aken  w i t h  a  mercury thermometer u s i n g  a b u c k e t  
f o r  t h e  w a t e r  t empera tu res .  

The L i b e r t y  was man'ned b y  Sy Fink and Dave Watts .  A s e r i e s  
o f  10 p i c t u r e s  was t aken  from photo p o s i t i o n  1 from 1053 - 1057. 
D i s t a n c e  t o  t h e  plume was 0 . 4 5 . h .  A second s 'eries:was t a k e n  
from .pho to  p o s i t i o n  2 from 1314 - 1320. D i s t a n c e  t o  t h e ' p l u m e  
was 0.33 km ( F i g u r e  1). Other  35-mm p i c t u r e s  were t aken  of  t h e  
LCM and t h e  plume. Marker buoys were set  o u t  a s  shown i n  F i g u r e  
1 , and  5  dens i tomete r '  t r a v e r s e s  made b u t  damage t o  t h e  d e n s i t o m e t e r  
p reven ted  u s a b l e  measurements. Low l e v e l  a i r  and w a t e r  tempera- 
t u r e s  were taken w i t h  a  mercury thermometer u s i n g  a  b u c k e t  f o r  
t h e  w a t e r  t empera tu res .  

- Tiana Beach was manned by Brown, Michael,  Raynor and Sethu-  
Raman. McNeil he lped  s e t  up ins t ruments  b e f o r e  b o a r d i n g  t h e  LCM. 
E a r l  Markee was p r e s e n t  a s  an  obse rve r .  The mobil  tower extended 
f u l l y  and was c a r e f u l l y  o r i e n t e d  and l e v e l e d .  The Aerovane, b i -  
vane,  a  cup anemometer, t empera tu re  s e n s o r  and t h e r m i s t o r  h e a t  
f l u x  probe were mounted a t  16.1 m. Cup anemometers and t empera tu re  
s e n s o r s  were a l s o  mounted a t  3, 6 and 11 m. The beach mast  was 
placed 1 5  m from and ahout  1 / 2  m above t h e  wa te r .  With t h e  r i s i n g  
t i d e ,  t h e  waves reached t h e  b a s e  and t h e  mast  was moved 6 m up  
t h e  beach a t  1234. The t i d e  l a t e r  went down l e a v i n g  t h e  mast  
abou t  10 m from t h e  edge o f  t h e  end of  t h e  run.  Cup anemometers 
were mounted a t  1, 2, 4 and 6 m. 

Anemometer c o u n t e r s  and c h a r t s  were s t a r t e d  a t  0855. Speed 
runs  w e r e  taken on t h e  c h a r t  r e c o r d e r s  and t h e  t a p e  r e c o r d e r  from 
0908 - 0944, 1058 - 1205 and 1320 - 1408. A l l  i n s t r u m e n t s  worked 
p r o p e r l y  excep t  t h a t  t h e  11 m t empera tu re  was o b v i o u s l y  t o o  h igh.  
The cause  is n o t  y e t  known b u t  may be  p h y s i c a l  c o n t a c t  w i t h  t h e  
b o l t  s u p p o r t i n g  t h e  housing.  Data c o l l e c t i o n  was t e r m i n a t e d  a t  
1408. 

During emiss ion  from t h e  2  m i l e  p o s i t i o n ,  smoke c r o s s e d  t h e  
beach from 0.5 t o  1.9 m i l e s  e a s t  o f  Tiana b u t  t h e  plume was 
narrow. Ten d e n s i t o m e t e r  t r a v e r s e s f w e r e  made. During photo  per-  
i o d  1 ,  t h e  p o s i t i o n  o f  t h e  plume on t h e  beach was determined a s  
0.9 m i l e s  e a s t  of  Tiana .  
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During emiss ion  from t h e  1 m i l e  p o s i t i o n ,  t h e  plume remained 
s t e a d y  abou t  0.2 m i l e s  e a s t  o f  Tiana .  Ten a d d i t i o n a l  t r a v e r s e s  
w e r e  made. 

Anemometer d a t a  a r e  t a b u l a t e d  i n  Tab le  1 and p l o t t e d  i n  Fig-  
u r e  2. A i r c r a f t  t empera tu res  are t a b u l a t e d  i n  Table  2  and lower 
l e v e l  t empera tu res  i n  Tab le  3 .  The a i r c r a f t  was manned b y  Ansel 
T u t h i l l .  Temperature soundings were t aken  a s  shown i n  Table  2. 
Those on t h e  l i n e  from Lake Sagaponack t o  e a s t  of  Sag Harbor 
were des igned t o  g i v e  a  c r o s s  s e c t i o n  a c r o s s  t h e  i s l a n d  i n  a  
l o c a t i o n  n o t  a f f e c t e d  by l a r g e  bays.  R e s u l t s  a r e  shown i n  F i g u r e  4. 
The reason  f o r  t h e  c o l d  a r e a  o v e r  Lake Sagaponack i s  n o t  known. 
The p r o f i l e s  show a n  i n v e r s i o n  over  t h e  ocean t o  abou t  200 m and 
a  s t a b l e  l a p s e  r a t e  above. 

One p i c t u r e - t a k i n g  p a s s  was made over  t h e  plume a t  1055, 
f l y i n g  a t  80 mph a t  1200 f e e t .  P i c t u r e s  were t aken  a t  5 s e c .  
i n t e r v a l s .  F a i l u r e  o f  t h e  r a d i o  a t  Tiana p reven ted  communication 
w i t h  t h e  a  i r c r a  f t .  

P i b a l  a s c e n t s  w e r e  made a t  Tiana a t  1207 and.1305 ( F i g u r e s  
5  and 6 ) .    he d a t a  nea r  500 m on a s c e n t  1 a r e  b e l i e v e d  e r roneous .  

North-south va r iomete r  t r a v e r s e s  were made a long  a  l i n e  from 
t h e  e a s t  edge of  Lake Sagaponack t o  e a s t  of Sag Harbor. Passes  
w e r e  made a s  f o l l o w s ,  a l l  a t  80 mph w i t h  t h e  r e c o r d e r  on t h e  100 mv/ 
d i v .  s c a l e .  Data were a l s o  recorded on t a p e .  

H t .  
Pass  Headinq Time F t .  m Lenqth o f  r ecord  (min) 

The t u r b u l e n c e  p a t t e r n  observed is  p l o t t e d  i n  F i g u r e  7 .  I n  
a d d i t i o n  t o  t h e  g e n e r a l  p a t t e r n ,  an i s o l a t e d  t u r b u l e n t  column was 
encountered  a t  s e v e r a l  l e v e l s  a s  diagrammed. Another p a s s  was made 
o f f s h o r e  from Tiana t o  Cupsoque Beach a t  125 f t  (38.1 m )  s t a r t i n g  
a t  1300 and ending a t  1312. 
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O i l  consumption i s  shown i n  F i g u r e  8. I t  averaged 7.54 x 
gal/min d u r i n g  t h e  2 m i l e  emiss ion  and 6.73 x gal/min 

d u r i n g  t h e  1 m i l e  emiss ion  a f t e r  c o r r e c t i n g  f o r  l o s s .  

The run  was t e r m i n a t e d  a t  1408. Personnel  l e f t  Tiana  a t  
1500 and t h e  docks a t  1630, a r r i v i n g  a t  BNL a t  1730. The t r a i l e r  
tower was b r o u g h t  t o  BNL f o r  a d d i t i o n  of s a f e t y  equipment and 
welding of  t h e  16-m arm. 

I n  summary, t h e  plume was s t a b l e  w i t h  c o n s i d e r a b l e  meander 
w h i l e  winds were l i g h t  b u t  c o n s t a n t  i n  d i r e c t i o n  a f t e r  winds 
inc reased .  



TABLE 1 

ANEMIMETER MEAN WIND SPEEDS 
- 1 

(m sec . L Run 1 2  5 - 1 4 - 7 4  

T i m e  ( E S T )  
BEACH MAST 

I m 2 m 4 m 6 m 
PARKING LOT 
6 m .  11 m 1 6  rr. 



TABLE 2 

AIRCRAFT TEMPERATURES Run 12  5-14-74 

~ 102  5 1037 1200  1215  1230 1245 
Height  Over Ocean N. o f  Hamp- E of  Sag W of Eas t -  N. end Over Ocean 
( m )  S of Tiana t o n  Bays Harbor hampton Lake S .  of  Sag- 

A i r p o r t  Saqaponack aponack 

61.0 13.7 
9 1  - 4  13.8 

121.9 13.8 
152.4 14.2 15.5 16.4 16.0 13.7 14.7 
182.9 14.4 15.2 15.8 15.9 14.2 14.7 
213.4 14.4 15.2 15.5 15.4 14.6 14.7 
243.8 14.3 14.8 15.3 14.9 14.2 14.6 
274.3 14.1 14.8 15.2 14.7 14.2 14.4 
304.8 14.0 14,R 15 .O 14.4 13.9 14.3 
335.3 13.8 14.7 14.6 13.6 13.8 14.0 
365.8 13  - 7  14.2 14.2 13.7 13.6 13.9 
396.2 13.6 14.1 . 14.3 13.6 13.4 13.6 
426.7 13.4 13 .7 14.0 13.4 13 .1  13.3 
457.2 13.2 13.8 13.4 13  .O 13.0 13 .1  
487.7 13.1 13.5 13 - 0  13.2 12.6 12.8 
518.2 12.9 13.3 13.1  13  .O 12.6 12.6 
548.6 12.7 13.3 12.8 12.9 12.4 12 - 4  
579.1 12.3 13.2 13.1  12.6 12.2 12.2 
609.6 12.4 13.1  13.3 12.6 1 2  - 0  12.0 
640.1 12.1  12.9 13.1  12  - 2  11.9 11.9 
670.6 12 - 2  12.6 13.0 12.2 11.8 11.8 
701.0 12.2 12.5 12.8 12 .1  11.8 11.7 
731.5 12.1 12.2 12  .8 12.0 11.9 11.6 
762 - 0  12 .1  12.2 12.5 12.2 11.9 11.7 



TABLE 3 

TEMPERATURE MEASUREMENTS 

TOWER 
0 

H t .  (m) (Temp.  C )  

KYTOON 
O v e r  o c e a n  

0 
~ t .  (m) ' (Temp.  C)  

Run 1 2  

LCM ( 2  m i l e )  1 0 3 5  

( 1  m i l e )  1 3 1 4 .  

Water . Air 

L i b e r t y  ( 2  m i l e )  1 0 3 0  11.1 1 6 . 5  

( 2  m i l e )  1 2 1 5  1 1 . 2  1 5 . 2  



















Run 12, 5-14-71. 1 



O I S T  = 5.6 





. y L - , i / ( 5 1  Y++P' 7 tu) 
PASS NO C h  I Y 9 A Q  sTL+-ol-E TOT41- x : t  AI. I~)EV 

1.0 .305 t+03  7 1 * 5 * 4  t4.h Y . 7 3  

GRANU 
TOTAL ,21hE.+03 14f i5 .5  HR.2 595.6 SkQ.1 

Corrected for plume ang le  67 .6  456.2 451.3 
. . . . . . . . - . . . . - . . . 

TOTAL . 1 0 9 ~ + 0 3  203.0 3 . n  49.7 ? q . o  
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FROM: G. S. Raynor 

SUBJECT: Offshore  T e s t  No.' 13 

Of f shore  tes t  no. 13 was h e l d  on June  14,  1974. S c a t t e r e d  
c i r r u s  was p r e s e n t .  An e longa ted  NE-SW h igh  was l o c a t e d  over  
t h e  e a s t  c o a s t  from e a s t e r n  Canada to t h e  Gul I  Coast w i t h  t h e  
c e n t e r  o v e r  t h e  Long Is land-Southern  New England a r e a .  The 
g r a d i e n t  winds were from t h e  SE. Waves were abou t  2-3 f e e t  from 
t h e  SSE w i t h  no a p p r e c i a b l e  s w e l l .  Low t i d e  occur red  a t  0635 and 
h i g h  a t  1344. Thus, t h e  t i d e  was r i s i n g  d u r i n g  t h e  run.  E a s t e r n  
s t a n d a r d  t ime is  used throughout  t h i s  r e p o r t .  

Pe r sonne l  l e f t  BNL a t  0755, a r r i v e d  a t  t h e  b o a t s  about  0900 
and a t  Tiana  from 0900 t o  0915. The LCM l e f t  t h e  I n l e t  a t  0945 
and t h e  L i b e r t y  a t  1010. A t  T iana ,  t h e  beach mast was ins t rumented 
by 0935 and t h e  t r a i l e r  tower a t  1047. 

The L C M  was manned b y  Wal ter  J a h n i g ,  Ed D i v i s  and B e r t  Pade. 
T e s t  smoke was produced from 1010-1018. The LCM was t h e n  s t a t i o n e d  
t h r e e  n a u t i c a l  m i l e s  o f f s h o r e  s l i g h t l y  e a s t  of  Shinnecock I n l e t  
( F i g u r e  1). Smoke was e m i t t e d  from 1045 t o  1321. However, o i l  
d r i p p i n g  from t h e  new s t a c k  i g n i t e d  s e v e r a l  t i m e s  a t  one nozz le  
s o  one b u r n e r  was s h u t  down a t  1205. Excess ive  o i l  l o s s  and 
t h r e a t  o f  a d d i t i o n a l  f i r e s  caused s h u t  down a t  1321, somewhat 
e a r l i e r  than  planned.  

T h e  b o a t  anemometer r e c o r d e r  was o p e r a t e d  on f a s t  speed 
from 1100 t o  1227 when t h e  c h a r t  paper  r a n  o u t .  Mean wind speed 
d u r i n g  t h i s  p e r i o d  was 1.62 mps a t  7.0 m. (A t ypograph ica l  e r r o r  
, i n  t h e  rep0r . t  on tes t  12 g i v e s  t h i s  h e i g h t  a t  2.0 m. P l e a s e  
c o r r e c t  your '  copy.) S i n c e  t h e  speed was i n c r e a s i n g  somewhat 
d u r i n g  t h e  t e s t ,  a. t r u e  mean f o r  t h e  e n t i r e  t e s t  p e r i o d  would 
b e  somewhat h i g h e r ,  probably  abou t  1.8 mps. 

Kytoon a s c e n t s  f o r  t empera tu re  measurements were made a t  
1130 and 1330. Due t o  t h e  low wind s p e e d s ,  t h e  maximum h e i g h t  
reached was 34 m. Low-level a i r  and w a t e r  t empera tu res  were 
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t aken  w i t h  a  mercury thermometer u s i n g  a  bucke t  f o r  t h e  wa te r  
t empera tu res .  

The L i b e r t y  was manned'by Sy Fink and Ar thur  T ing le .  A 
s e r i e s  o f  11 p i c t u r e s  was t a k e w f r o m  photo  p o s i t i o n  1 ( F i g u r e  1) 
a t  30 sec. i n t e r v a l s  from .about  1142-1150. A l a t e r  s e r i e s  was 
planned b u t  c a n c e l l e d  due t o  t h e  e a r l y  s h u t  down. Dis tance  t o  
t h e  plume from pp 1 was about  160 m.  The plume was abou t  550 m 
from t h e  source .  Other  35-mrn p i c t u r e s  were taken of  t h e  b o a t  
and t h e  plume. 

Marker buoys were s i t  o u t  a s  shown i n  F i g u r e  1 ,  f i r . s t  a t  
abou t  1 m i l e  from t h e  source  and l a t e r  a t  about  2 m i l e s .  F i v e  
t r a v e r s e s  were made a t  t h e  ' f i r s t  d i s , t a n c e  and 3 a t  t h e  second 
b e f o r e  t h e  smoke w a s ' t e r m i n a t e d .  A i r  and w a t e r  t empera tu res  
were t aken  a t  one l o c a t i o n .  

Tiana Beach was manned by Brown, McNeil, Raynor, Dennis 
Car l son  and John Mikutowicz. The mob11 tower extended f u l l y  
and was c a r e f u l l y  l e v e l e d  and o r i e n t e d .  The Aerovane, MRI 
bivane ,  a  cup anemometer, t empera tu re  s e n s o r  and t h e r m i s t o r  
were mounted a t  16.1 m. Cup anemometers and t empera tu re  s e n s o r s  
wcrc ~ l s o  mounted a t  3 .6  and 11 m. The b e a ~ h  mast was l o c a t e d  
abou t  8 m from and 2 m above t h e  w a t e r  s i n c e  t h e  lower beach 
r o s e  s t e e p l y  a t  t h a t  l o c a t i o n .  By 1210, t h e  wa te r  had reached 
t h e  b a s e  o f  t h e  mast which was moved 16 m up t h e  beach between 
1215 and 1220. The b a s e  was then about  0.5 m above t h e  wa te r .  
L i t t l e  change occur red  d u r i n g  t h e  r e s t  o f  t h e  run.  ' Anemometers 
w e r e  mounted a t  1 ,  2,  4 and 6 m. 

The beach anemometer c o u n t e r s  were s t a r t e d  a t  0935 and 
those  from t h e  tower a t  1050. A l l  were t e r m i n a t e d  a t  1400. 
C h a r t  r e c o r d e r s  were s t a r t e d  a t  about  1050 and l e f t  on f a s t  
speed u n t i l  1400. The Aerovane o u t p u t  and t h e  t h e r m i s t o r  
s i g n a l  were a l s o  recorded on t h e  l a r g e  t a p e  r e c o r d e r  throughout  
t h i s  p e r i o d .  Three  45-min. runs  were t aken  of  t h e  b i v a n e  o u t p u t  
on t h e  TEAC t a p e  r e c o r d e r .  However, t h e  v e r t i c a l  a n g l e  r ecord  
d i d  n o t  appear  c o r r e c t  and a  b a r e  w i r e  was l a t e r  found which 
a p p a r e n t l y  a f f e c t e d  t h e  s i g n a l .  Th i s  has  been r e p a i r e d .  A l l  
o t h e r  ins t ruments  i n c l u d i n g  t h e  t empera tu re  s e n s o r s  appeared t o  
work c o r r e c t l y .  Anemometer d a t a  a r e  t a b u l a t e d  i n  Table  1 and 
p l o t t e d  i n  F i g u r e  2 .  The poor p r o f i l e s  cannot  b e  exp la ined  s i n c e  
c o r r e c t i o n s  were made accord ing  t o  a  r e c e n t  anemometer c a l i b r a t i o n .  
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The smoke plume was observed t o  l o o p  f r e q u e n t l y  i n  t h e  
v e r t i c a l .  b u t  d i f f u s i o n  . i n  t h e  h o r i z o n t a l  was smal l .  I t  was 
a l s o  observed t o  s p r e a d . o u t  i n  bo th  d i r e c t i o n s  a t  some a l t i t u d e  
a s  i f  up a g a i n s t  an inve.rsion l i d .  L i t t l e  meander was observed ' 

' a l though  t h e  d i r e c t i o n  s l o w l y ' s h i f t e d  t o  more s o u t h e r l y  d u r i n g  
. t h e  t e s t .  Two sets o f  dens i tomete r  t r a v e r s e s  were made a l o n g  

t h e  road,  seven from 1200 t o  1247 and f i v e  froin 1320-1355. The 
l o c a t i o n s  a r e  shown on F i g u r e  1. During t h e  f i r s t  s e t ,  t h e  
plume was moving s lowly  eas tward  through t h e  s e c t o r  shown, 
During photo  i e r i o d  1, t h e  plume was a t  t h e  westward edge of  
t h e  s e c t o r .  .' 

. . 
The a i r c r a f t  was manned by Ansel T u t h i l l .  A t empera tu re  

sounding was t aken  over  t h e  b o a t  from 100 t o  2500 f e e t  a t  1105- 
1115 (Table  2 ,  F i g u r e  3 ) .  A d d i t i o n a l  s u u r i d i ~ ~ y s  were plenncd 
b u t  prevented  by t a i luY@ of t h e  sc l~sor .  This  h a s  s i n c c  bccn 
r e p a i r e d .  

. P i c t u r e - t a k i n g  p a s s e s  w e r e  made over  t h e  plume a t  1000 
f e e t  a t  1115 and 2000 f e e t  a t  1125 a t  80 mph. P i c t u r e s  w e r e  
t a k e n  a t  5  sec .  i n t e r v a l s .  

The  newly-acquired Barnes PRT-5 i n f r a r e d  thermometer was 
f l o w n . £ o r  t h e  f i r s t  t ime.  . A  p a s s  was made a t  2000 f e e t  from 
t h e  b o a t  t o  Red Cedar P o i n t  and r e t u r n  a t  1000 f e e t .  Data were 
recorded on t h e  s t r i p  c h a r t  r e c o r d e r .  A t h i r d  p a s s  was t aken  
o v e r  t h e  smoke plume and t h e  bay. R e s u l t s  a r e  encouraging i n  
t h a t  t h e  ins t rument  c l e a r l y  d i s t ' i n g u i s h e s  between d i f , f e r e n t  
types of  s u r f a c e s  and no wind-induced, e l e c t r i c a l  o r  mechanical  
e r r o r s  a r e  e v i d e n t .  However, t h e  ins t rument  i s  now b e i n g  c a l -  
i b r a t e d  and t h e  c h a r t  analyzed.  More d e t a i l e d  r e s u l t s  w i l l  b e  
r e p o r t  e8 later. 

Northwest -southeas t  va r iomete r  t r a v e r s e s  were made a long  
a  l i n e  from s o u t h  bf  ' l a k e  Sagaponack t o  J e s s u p s  Neck. Passes  
were made a s  f o l l o w s ,  a l l  a t  80 mph w i t h  t h e  r e c o r d e r  on t h e  
100 mv/division s c a l e .  Data were a l s o  recorded on t h e  TEAC 
t a p e  r e c o r d e r .  



F i l e s  
G -  S.  Raynor 
Of f shore  ~ e s t  No. 13 August 1 ,  1973. 

He i q h t  
Pass  Headinq Time F t .  m Lenqth of r ecord  (min) 

A n o t h e r . p a s s  was made abou t  1340 o f f s h o r e  p a r a l l e l  t o  t h e  
beach a t  8UU f e e t  ( 2 4 4  m )  trom Lake Sagapoilack t b  PbAqubgue. 
The f i r s t  p o r t i o n  o f  t h i s  d i d  no t  r ecord  on t h e  c h a r t  b u t  i s  . 

on t h e  t ape .  

The t u r b u l e n c e  d a t a  observed i s  p l o t t e d  i n  F i g u r e  4. The 
p a t t e r n  i s  s imple  w i t h  heavy t u r b u l e n c e  w i t h i n  t h e  boundary 
l a y e r  and l i g h t  t u r b u l e n c e  above. The a r e a  o f  moderate t u r b u l e n c e  
on t h e  n o r t h  s h o r e  is due t o  the '  pond and marshes a t  t h e  b a s e  o f  
Jesgups  Neck. 

Temperatures t a k e n  on ' t h e  t r a i l e r  tower ,  from t h e  b o a t s  and 
, . from t h e  kytoon a r e  t a b u l a t e d  i n  Table  3  and p l o t t e d  i n  F i g u r e  3  

e x c e p t  t h e  kytoon t empera tu res  which a r e  b e l i e v e d  h igh.  
. . 

P i b a l s  were t a k e n  ' a t  Tiana a t  1228 and 1345 and a r e  ? l o t t e d  
i n  F i g u r e s  4 and 5. 

O i l  cons~unpt ion  is shown i n  F l g u r e  7. The r a t e  dec reased  
o n l y  from 8.32 x l o e 2  t o  6.85 x gal/min. a f t e r  one nozz le  
was s h u t  down. These f i g u r e s  a r e  c o r r e c t e d  f o r  o i l l o s s  I n  t h e  
s t a c k  assuming l o s s  was p r o p o r t i o n a l  t o  flow r a t e  d u r i n g  t h e  two 
h a l v e s  of  t h e  run. Th i s  s m a l l  change i n  o u t p u t  conf i rms v i s u a l  
o b s e r v a t i o n s  from t h e  b o a t s  t h a t  t h e  appearance  of  t h e  plume 
changed l i t t l e .  T h i s  e v e n t  i n d i c a t e s  t h a t  o i l  f low from t h e  
drum t o  t h e  p o i n t  where it d i v i d e s  t o  t h e  two n o z z l e s  i s  l i m i t e d  
b y  t o o  smal l  a  p i p e  o r  f i t t i n g  d iamete r  and t h a t  g r e a t e r  smoke 
o u t p u t  might b e  o b t a i n e d  by removirgthe  r e s t r i c t i o n .  

The run was t e rmina ted  a t  1400. The tower and ins t ruments  
a t  Tiana were d isassembled a t  1440. Personnel  reached BNL abou t  
1630. 
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G . S .  R.;ynor 

Offshore Test No. 13 August 1, 1974 

In summary, low-level air temperatures were quite close 
to water temperatures allowing appreciable vertical looping 
although horizontal diffusion refnained small. 



Time (EST1 

0940-0945 

0945-0950 

0950-0955 

T a b l e  1 

Anemometer wlnd S p e e d s  
(m/sec)  

Reach Hast  
l m  2 m  4 m  Pam 

2.17 2 .21  2.17 2.16 

2 .19  2.24 2.17 2.13 

2.17 2.23 2.24 2.19 

2.46 2.54 2.49 2.48 

t3.26 3.36 3.39 3.31 

3.29 3.40 3.43 3.39 

3 - 2 6  3.36 3.42 3.34 

3.00 3.05 3.06 3.05 

2.87 2.95 2.97 2.96 

3.10 3.20 3.22 3.18 

3.20 3 .31  3.36 3.32 

2.93 2.99 2.95 2.92 

2.93 3.03 3.05 3.02 

2.95 3.02 2.99 3.00 

L . d l  I 2.Yb 2 - 9 2  

3.32 3.43 3.45 3.46 

3.00 3.09 3.14 3.11 

2.80 2 .86  2.88 2.85 

2.66 2.74 2.74 2.73 

Run *13 6-14-74 

Parkinq Lot 
3 m  f i m  l l m  1 6 m  



Table 2 

Aircraft Temperatures . Run 13 6- 14-74 

Height (m) 1105-1115E 
Over Ocean 



T a b l e  3 

Low-level  Tempera tu r e  Measurements  Run 1 3  6-14-74 
(OC 

Tower 

H t ; ( m )  Temp. 

Kvtoon from LCM-8 
A s c e n t  1 A s c e n t  2 

1130E 1330E 
Ht .  (m)  Temp. H t . ( m )  . Temp.. 

3 17.72 S u r f a c e  21.9 S u r f a c e  24.9 

6 17 .28  9.5 22.1  9 .5  24.7 

11 17.20 18.2  22.5 18 .5 .  23 -6 

1 6  17.18 25.5 22.5 26.5 23.9 

' 34.0 23.6 

Tempera tu r e  

t l t t e r  - A i r  

LCM ( 3  m i l e s )  

1107 1 7 . 1  19.8 

1300  17.4  24'. 2 

L i S e r t y  ( 3 m i l e s )  1 7  - 4  17 -8 



















. .  .. _ Figure 2. Aerial view of smoke plume, M , * ' - i  :- - L  ... - . - - - - - Run 13, 6-14-74. 
-, L 





ON SHORE DENSITOYETEQ H U d  F H O M  \ IAN T 4  
&VERSES AT Oh!€ UIST43fCE 

S I G M A  'f C d I  / ( 5 1 ( , * @ & * 5 : ~ d )  
PASS NO CU I Y d A R  SIMPLE TOT9L rqt iA*VDEP 

1.0 .128E+02 1200.8 175.9 6 . 1 9  

4.0 .130t+O? 443.4 90.9 1 2 - 2 1  
5.0 .130k+02 392.3 121.H 4 s q 5  
6.0 .R02€+01 259.9 98.6 h.92 
7.0 . 5 3 3 t + 0 1  206.1 91.1 0 - 9 3  

GRAND 
TOTAL .H03t+02 6 d S . H  102.5 373.9 3 4 5 s  I 

Corrected f o r  plume angle  133.9 351.5 324.9 





. ' B R O O K H A V E N  N A T I O N A L  L A B O R A T O R Y  

M E M O R A N D U M  

DATE: A U ~ U S ~  7 ,  1974 

TO : F i l e s  

FROM:  G .  S. Raynor 

SUBJECT: Of fshore  T e s t  NO. 14 

Offshore.  . tes t  no. 14 was h e l d  on J u l y  18, 1974. Clouds 
were o v e r c a s t  a l t o s t r a t u s  and altocumulus a t  8000 f e e t  (2400 m) 
wi th  a  few b r i e f  b reaks .  Heavy haze was p re sen t  and r e s t r i c t e d  
v i s i b i l i t y  t o  about  3  mi les .  A high  was cen t e r ed  w e l l  o f f  sho re  
t o  ' t h e  SE. A low was l o c a t e d  nea r  James Bay wi th  a  .warm f r o n t  
eastward and a  c o l d  f r o n t  t o  t h e  SW through Lake Michigan. The 
g r a d i e n t  wind was from t h e  S W .  Waves were 2-3 f e e t  e a r l y  i n  t h e  
run b u t  i nc rea sed  t o  4-5 f e e t  a s  wind speeds increased .  No 
app rec i ab l e  s w e l l  was noted. High t i d e s ' o c c u r r e d  a t  0537 and 
1742 and low a t  1121. Thus, t h e  t i d e  changed from outgoing t o  
incoming du r ing  t h e  run. Eas t e rn  s tandard  t ime i s  used through- 
o u t  t h i s  r e p o r t ,  ,- . - 

Personnel  l e f t  BNL a t  0640, a r r i v e d  a t  Tiana a t  0740 and 
a t  t h e  b o a t s  a t  0750, Both b o a t s  l e f t  t h e  I n l e t  a t  about  0935, 

. A t  Tiana,  t h e  beach mast was ins t rumented by 0840 .and t h e  t r a i l e r  
tower b y  0945. 

The E M  was manned by Walter Jahnig ,  Mark Powell and Dwight 
D i e t e r l e .  Tes t  smoke was produced a t  1011 and 1038, Due t o  t h e  
poor v i s i b i l i t y ,  t h e  LCM was then s t a t i o n e d  1.5 n a u t i c a l  m i l e s  
o f f  shore ,  about  1.5 mi les  west  of Tiana (F igure  1). Smoke was 
emi t t ed  from 1110-1325. The smoke genera tor  nozz les  were no t  
pos i t i oned  a s  f a r  i n t o  t h e  s t a c k  a s  du r ing  Run 13 and l i t t l e  o i l  
was l o s t .  

The b o a t  anemometer r eco rde r  was opera ted  on f a s t  speed 
du r ing  t h e  run,  Mean wind-speed a t  t h e  7.0 m l e v e l  was 7.25 mps. 
The c h a r t  record  was a f f e c t e d  by bo th  r a d i o  t ransmiss ions  and 
ope ra t i on  of t h e  r a d a r  b o t h  of which added sp ikes  t o  t h e  t r a c e . '  
Damage t o  t h e  kytoon prevented temperature  measurements a l o f t .  
A i r  temperatures  t aken  w i t h  a  mercury themometer and water  temp- 
e r a t u r e s  taken wi th  t h e  new bucke t  thermometer a r e  l i s t e d  i n  
Table 1. 



F i l e s  
G.  S. Raynar 
Offshore  Tes t  H o .  14 August 7 ,  1974 

The L ibe r ty  was manned by  Sy Fink and A r t  Tingle .  No 
p i c t u r e s  were taken  due t o  poor c o n t r a s t  between t h e  smoke and 
t h e  c louds.  Two s e t s  o f  dens i tometer  t r a v e r s e s  w e r e  t a k e n . a t  
about  1/2 mi le  and 1 mi le  downwind from t h e  source.  The pos i -  
t i o n  o f  t h e  marker buoys is shown i n  F igu re  1. ~ e a s u r e d  d i s t a n c e s  
t o  t h e  c e n t e r  of each t r a c k  a r e  0.85 and 1.77 km. F ive  t r a v e r s e s  
were made a t  t h e  n e a r e r d i s t a n c e  a n d ' 8  a t  t h e ' o t h e r .  Except f o r  
some t r o u b l e  w i th  mois ture ,  t h e  densito 'meter worked p rope r ly ,  
Temp-eratures t aken  from t h e  L i b e r t y  a r e  a l s o  l i s t e d  i n  Table  1. 
Temperatures . taken from t h e  two boa t s  ag ree  wel l .  

Tiana Beach was 'manned by  Brown, McNeil, Raynor and Dave 
Watts. The t r a i l e r  tower extended f u l l y  and was c a r e f u l l y  
o r i e n t e d  and l eve l ed .  The Aerovane, MRI bivane ,  a  cup anemometer, 
a  temperature  sensor  and t h e  t h e r m i s t o r  were mounted a t  16.1 m. 
Cup anemometers and temperature  s enso r s  were a l s o  mounted a t  . 
3,  6 and 11 m. The beach mast was l oca t ed  about  18  m from and 
1 m above t h e  wate r  w i t h  anemometers a t  1, 2, 4  and 6 m. 

The beach anemometer coun te r s  were s t a r t e d  a t  0843 and t h e  
tower anemometer coun te r s  and c h a r t s  a t  0948. The c h a r t s  were 
on f a s t  speed from 0948-1338. The l a r g e  t ape  r eco rde r  was ope ra t ed  
f o r  t h e  same per iod  record ing  t h e  bivane and t h e  t h e r m i s t o r  ou tpu t .  
S e v e r a l  t a p e s  w e r e  taken on t h e  TEAC t ape  r eco rde r  of t h e  Aerovane 
ou tpu t .  

A l l  i ns t ruments  appeared t o  work c o r r e c t l y ,  However, t h e  
arm suppor t ing  t h e  16 m ins t ruments  had appa ren t ly  r o t a t e d  s e v e r a l  
degrees  s o  t h a t  t h e  b ivane  was l ean ing  backwards about  5 degrees  
which w i l l  cause an  e r r o r  i n  t h e  v e r t i c a l  ang le .  

Anemometer da t a  a r e  t a b u l a t e d  i n  Table 2 and p l o t t e d  i n  
F igure  2. P i b a l s  were taken  a t  Tiana a t  1004 and 1245. Data 
a r e  p l o t t e d  i n  F igu re s  3 and 4,  

The smoke plume was ' ha rd  t o  observe because of t h e  haze b u t  
appeared t o  be  q u i t e  s t a b l e  w i t h  smooth edges and l i t t l e  v e r t i c a l  
d i f f u s i o n .  No meander took p l a c e  and on ly  a  minor wind d i r e c t i o n  
change d u r i n g . t h e  run. The smoke c ros sed  t h e  beach j u s t  w e s t  of  
Tiana (F igure  1). Dis tance  from t h e  source  t o  t h e  road was .3.85 kin 
dur ing  t h e  f i r s t  s e t  o f  t r a v e r s e s  and 3.57 km d u r i n g , t h e  second. 



P i l e s  
G. S. Raynor 
Offshore  Tes t  NO. 14 

The a i r c r a f t  was manned by Ansel T u t h i l l .  S ince  t h e  r a d i o  
used f o r  communication w i th  t h e  a i r c r a f t  was no t  y e t  r e p a i r e d ,  
a  walky-talky r a d i o  was taken i n  t h e  plane b u t  communication 
was poor. A temperature  sounding was taken  over  t h e  boa t  and 
fou r  a long  a  l i n e  from south  of Lake Sagaponack t o  e a s t  of 
Sag Harbor. Data a r e  t a b u l a t e d  i n  Table  3 .  Temperature p r o f i l e s  
a r e  p l o t t e d  i n  F igu re  5  and a  c r o s s  s e c t i o n  i n  F igure  6 .  Lapse 
r a t e s  a l o f t  w e r e  s l i g h t l y  less than  a d i a b a t i c  wi th  a marine 
i nve r s ion  ex tending  t o  around 200 m. I n  F igure  6 ,  t h e  penetra-  . 
t i o n  of t h e  warmer a i r  a t  t h e  t o p  of t h e  marine i nve r s ion  i s  
ev iden t  t o  about  6 km. Heating over t h e  land  i s  minor and 
confined t o  t h e  no r the rn  p a r t  o f  t h e  i s l a n d .  

North-south var iometer  passes  a t  80 mph were made a t  seven 
a l t i t u d e s  (Table 4 ) .  Data were recorded on bo th  c h a r t  and tape 
recorders .  Q u a l i t a t i v e  d a t a  a r e  p l o t t e d  i n  F igure  7. The 
boundary l a y e r  remained q u i t e  low, probably due t o  t h e  o v e r c a s t  
cond i t i on  which minimized s u r f a c e  hea t ing .  An unusual f e a t u r e  
is t h e  p e n e t r a t i o n  of heavy tu rbu lence  i n t o  t h e  upper l a y e r  o f  
l i g h t  tu rbu lence  i n  fou r  s e p a r a t e  towers. No east -west  passes  
were made. 

Two p i c tu re - t ak ing  passes  were made over t h e  plume a t  about 
1250 bo th  a t  100 f e e t  and 80 mph wi th  p i c t u r e s  a t  5 second i n t e r -  
v a l s .  They coincided w i t h  t h e  b o a t  t r a v e r s e s  a t  t h e  1 mi l e  
d i s t ance .  

Due t o  l a c k  of  space,  t h e  i n f r a r e d  thermometer was no t  
taken.  

Qil consumption i s  shown i n  Ficjure 8  and averaged 6.86 x 
lo'* gallons/minute.  A f t e r  t h e  preceding run,  a r e s t r i c t i o l i  w a s  
removed from t h e  l i n e  b u t  it was found t h a t  ope ra t i on  a t  t h e  
u s u a l  drum p re s su re  o f  10 p s i  caused emiss ion of unvaporized 
o i l .  During t h i s  run,  drum p re s su re  was he ld  a t ,  5  p s i  s o  t h a t  
no i nc rease  i n  smoke producti 'on occurred.  .In f u t u r e  t e s t s ,  an  
i n t e rmed ia t e  pressu,re w i l l  be  t r i e d  .in an  e f f o r t  t o  i nc rea se  
smoke output .  

The . run  was terminated a t  1338. The tower and ins t ruments  
a t  Tiana were disasserribled a t  1420. P e r s o n n e l - l e f t  t h e  b0at.s a t  
1500 and reached BNL about 1545. 

. . 
. . 

I n  summary, t h e  wate r  was somewhat coldef  than . the  SOW-level 
a i r  and cond i t i ons  were q u i t e  s t a b l e .  



Table 1 

0 
Water and Low-level A i r  Temgeratures ( C)  

Run 14 

Time Boat Location Water ' A i r  

0930 LCM Bay, E, of C.G. S t a t i o n  20.2 

1120 Is Smoke p o s i t i o n  

1227 II . . 

1318 I t  

Libe r ty  E. marker, 1/2 mi le  

I 1  W. marker, 1 / 2  m i l e  

W. marker, 1 mi le  . 

E. marker, 1 mile  

1/2 m i l e  o f f  I n l e t  

Mouth of  I n l e t  

T r a i l e r  Tower 0950 - 1338. 

H t .  Temp. 



Table 2 

Ansmomter Wlnd Speed3 

Beach M s c  
2 m  1 m  * m  

Park I nq I.,:: 
1 m  5 m  1 1  1 6 m  



- . 

Table  3 

I A i r c r a f t  Temperatures Run 14 . 7-18-74 

1100E 11 14E 1122E 1130E , 1 1 3 8 ~  
Ocean Ocean 

H t .  (m) S. o f  S. o f  Poxaboque Long E. of 
Tiana Saqaponack Pond Pond . Sag Harbor 



Table ' 4  

Pass No. 

Variometer ~ a . s s e s  

Ht. 
Heading F t .  m 

S 2300 701 

Run 14 7-18-74 

Length o f .  
Record . (min. ) 

NOTE: Variometer t r a v e r s e s  were a long a  l i n e  from south 
of  Lake Saga-wnack t o  Peconic Bay e a s t  of Sag Harbor. 



















Figure 1. Aerial view of smoke plume, 
Run 14, 7-18-74. 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A . N D U M  

DATE: Apr. 8 ,  1975 

TO : F i l e s  

FROM: G. S .  Raynor 

SUBJECT:  ,Offshore  Test  NO. 15 , 

Offshore t e s t  no. 15 was he ld  on March 6, 1975. Clouds 
were broken c i r r u s  and altocumulus a t  t h e  beginning but became 
overcast  a l t o s t r a t u s  and altocumulus and f i n a l l y  broken c i r r u s  
and a l t o s t r a t u s .  A high extended from t h e  A t l a n t i c  i n t o  South 
Carolina and G e u r y i a .  A low was loca ted  nor th  of iake Ontar i s  
wi th  a c61d front t u  Llle southwest. Another high waq lnca ted  
south of Nova Sco t i a .  The grad ien t  wind was from t h e  south 
s h i f t i n g  towards t h e  southwest l a t e r  i n  t h e  day. Waves were 
about 3-4 f e e t  from 190° i n  t h e  morning b u t  increased t o  4-5 
f e e t  i n  t h e  af ternoon.  No no t i ceab le  swel l  was presen t .  High 
t i d e s  occurred a t  0355 and 1627 and low t i d e s  a t  1017 and 2230. 
Thus, the  t i d e  was coming i n  dur ing  t h e  t e s t .  Eastern  s tandard 
t ime i s  used throughout t h i s  r epo r t .  

Personnel l e f t  BNL a t  0715E and a r r i v e d  a t  Tiana and a t  t he  
b o a t s  an hour l a t e r .  The boa t s  l e f t  t h e  I n l e t  about 0920. A t  
Tiana, t h e  permanent tower was used f o r  t he  f i r s t  time. Various 
delays  were encountered i n  ins t rument ing the  tower and t h e  10-m 
mast bu t  t h e  f i r s t  anemometer da t a  were s t a r t e d  a t  0930 and e l l  
were counting by 1009. Equipment was s e t  up near t he  permanent 
tower r a t h e r  than nedL the pav i l i on  as i n  previous ri ins .  

The beach was manned by Raynor, Brown, SethuRaman, McNeil 
and Die t e r l e .  Cup anemometers were mounted a t  he igh t s  of 3.4, 
7.0, 10.7, 14.3, 18.0 and 23.5 m on t h e  permanent tower and a t  
heights  of 1, 2 ,  4 ,  6, 8 and 10 m on t h e  beach mast. However, 
t h e  4-m anemometer d i d  not work and t h e  1-m anemometer f a i l e d  t o  
work u n t i l  f i xed  wel l  i n t o  t h e  run. The MRI bivane was mounted 
a t  16.2 m on the  permanent tower b u t  no t  used u n t i l  1120 due t o  
a wir ing problem i n  t he  t r a i l e r .  The Thermosystems _platinum wire  
temperature f l u c t u a t i o n  sensor  was a s p i r e t e d  and mounted a t  16.2 m. 
The Thunder S c i e n t i f i c  r e l a t i v e  humidity sensor  was mounted a t  
t h e  same l e v e l .  No temperature measurements were taken on t h e  
tower. Bivane da ta  were recorded a t  slow speed on the  EA re- 
corders  and on the  l a rge  tape  recorder  wi th  data  from the  temperatu 
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and humidity s enso r s  s t a r t i n g  a t  1120. The t a p e  was stopped a t  
1300 and t h e  c h a r t s  and anemometer. c o u n t e r s . a t  1417. 

A p i b a l  sounding was t aken  a t  12SOE and a kytoon temperature  
sounding a t  1300E us ing  t h e  new Thermis tor  temperature  u n i t .  The 
kytoon b u r s t  a f t e r  80 m of  l i n e  were l e t  o u t  t e rmina t i ng  t h e  
ascen t .  

The LCM was manned by Walter  Jahn ig  and Dennis Car lson.  Two 
o t h e r  DAS personnel  were aboard t o  t e s t  zooplankton sampling 
equipment. Tes t  smoke was produced a t  1010. The LCM was s t a t i o n e d  
one m i l e  o u t  about  sou th  of Tiana (F igure  1). Smoke was s t a r t e d  
a t  1040 and produced i n t e r m i t t e n t l y  u n t i l  about  1400. ~ c i n g  o f  
t h e  o r i f i c e  caused f r equen t  shutdowns s o  t h a t  t h e  l onges t  pe r i od  
of  continuous smoke was about  2 5  minutes b u t  p a r t  o f  t h e  t i m e  wi th  
on ly  one burner .  

The b o a t  anemometer was no t  used due t o  damage e a r l i e r ' .  ~ i r  
and wate r  temperatures  were taken.  

The l o b s t e r  boa t ,  COBOLT, was manned by Sy Fink and A r t  
T ingle .  Due t o  t h e  c louds  and t h e  i n t e r m i t t e n t  smoke, no p i c t u r e s  
f o r  measurement of  u were t aken  b u t  a  few s h o t s  were taken t o  z 
document t h e  appearance o f  t h e  plume. Ten densi tometer  pa s se s  
w e r e  made b u t  t h e  west  marker buoy w a s . l o s t  a f t e r  t h e  f i r s t  pass  
and compass headings were used t h e r e a f t e r .  Dis tance  from t h e  source  
was 0.48 km. A wa te r  temperature  was a l s o  taken.  

The plume was narrow w i t h  no meander b u t  d i f f u s e d  somewhat 
v e r t i c a l l y ,  p a r t i c u l a r l y  c l o s e  t o  t h e  source.  I t  came ashore  ' . 

j u s t  west o f  t h e  Tiana p a v i l i o n  du r ing  most o f  t h e  run b u t  a  
smal l  wind s h i f t  l a t e  i n  t h e  run brought  it over  t h e  e a s t  end o f ,  
t h e  parking l o t .  Dis tance  from t h e  source  t o  t h e  road was 2.05 km 
dur ing  t h e  f i r s t  s i x  t r a v e r s e s  a l ong  t h e  road and 2.1 km du r ing  
t h e  l a s t  t r a v e r s e  which was d i s ca rded  'because t h e  smoke gave ou t .  

- Anemometer d a t a  a r e  t abu l a t ed  i n  Table  1 and a r e  be l i eved  
c o r r e c t  excep t  f o r  t h e  23.5-m leve l .  where t h e  anemometer was ob- 
v ious ly  g i v i n g  e x t r a  counts .  The d a t a ,  f o r  t h e  1215-1325 per iod  
a r e  p l o t t e d  i n . ~ i g u r e  2. The h igher  speeds .on  t h e  tower a r e  
appa ren t l y  caused by a c c e l e r a t i o n  o f  t h e  a i r  by  t h e  s t e e p  b l u f f .  
The cu rva tu r e  above t h e  14.3-m l e v e l  is probably  no t  r e a l  a l though 
overcount ing du r ing  t h i s  pe r i od  was appa ren t l y  l e s s  than  e a r l i e r  

, i n  t h e .  run. 
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P i b a l  d a t a  a r e  p l o t t e d  i n . F i g u r e s  3 and 4.  The wind became 
more sou thwes te r ly  w i t h  h e i g h t  and'showed a  l a r g e  i n c r e a s e  w i t h  
h e i g h t  i n  speed w i t h  a maximum a t  275, m. 

Water t empera tu res ,  low l e v e l  a i r  t empera tu res  and tempera- 
t u r e s  from t h e  kytoon sounding a r e  l i s t e d  i n  Table 2 and p l o t t e d  
i n  F igure  5. The LCM a i r  tempera ture  is  probably  t o o  high.  The 
o t h e r  d a t a  s u g g e s t  a  ve ry  low l e v e l  i n v e r s i o n .  

The a i r c r a f t  tempera ture  d a t a  a r e  l i s t e d  i n  Tdble 3 and 
p l o t t e d  a s  p r o f i l e s  i n  F i g u r e  6. Measurements f i t  w e l l  w i t h  t h e  
kytoon d a t a .  Lapse r a t e s  were n e u t r a l  w i t h  a  smal l  i n v e r s i o n  a t  
a h n r ~ t  500 m over  t h e  LCM and 550 m i n l a n d .  F a r t h e r  e a s t ,  t h e  in-  
v e r s i n n  w a s  n o t i c e a b l e  o n l y  n o r t h  o f  Mecox Bay. 

The f o u r  soundings t a k e n  a long  t h e  l i n e  from s o u t h  o f  Mecox 
Bay t o  Noyack a r e  p l o t t e d  a s  a  c r o s s  s e c t i o n  i n  F i g u r e  7. The 

\ '  
sawtooth p a t t e r n  o f  t h e  i so therms i n d i c a t e s  slow response of t h e  
sensor  . s i n c e  t empera tu res  a r e  h i g h e r  on t h e  a s c e n t s  than  on t h e  
descen t s .  . T h i s  i s  b e l i e v e d  due t o  t h e  mounting r a t h e r  than  t h e  

. s e n s o r  and c o r ' r e c f i v e  measures w i l l  b e  taken.  C o r r e c t i o n  of t h e  
tempera tures  f o r  t h i s  e r r o r  would l e a v e  a  p a t t e r n  w i t h  e s s e n t i a l l y  

. . h o r i z o n t a l  i so therms.  

I n f r a r e d  s u r f a c e  tempera ture  measurements were taken from a 
h e i g h t  of  '1000. ft. o v e r  t h e  ocean .from w. of  Moriches I n l e t  t o  
Tiana and o v e r  t h e  beach, Shinnecock Bay and Tiana Bay u s i n g  t h e  
s e n s i t i v e  sca le . ,  Data w e r e  r e f e r e n c e d  t o  t h e  wa te r  tempera ture  
measnred by t h e  b o a t s .  Data a r e  summarized i n  Table  4. Ocean 

0 
tempera tures  v a r i e d  w i t h  l o c a t i o n  f r o m  2 .5  t o  4.9 C. Bay tcmper- 
a t u r e s  w e r e  somewhat c o l d e r  from 1.8 t o  3.0°c. The beach temper'- 
a t u r e  was above 8.0°c, t h e  edge of  t h e  s c a l e .  No measurements 
were ob ta ined  in land .  

Variometer p a s s e s  a r e  d e s c r i b e d  i n  Table 5. The t u r b u l e n c e  
c r o s s  s e c t i o n  a l o n g  t h e  same t r a c k  a s  t h e  t empera tu re  measurements 
shows t h e  most complex p a t t e r n  y e t  observed p r imar ly  due t o  t h e  
moderate t u r b u l e n c e  a t  low l e v e l s  over  t h e  ocean ( F i g u r e  8 ) .  How- 
e v e r ,  moderate t o  heavy t u r b u l e n c e  was a l s o  found around 600 m 
o v e r  t h e  ocean which i s  abou t  t h e  i n v e r s i o n  l e v e l .  The band o f  
l i g h t  t u r b u l e n c e  from 200 t o  400 m over  t h e  ocean was modif ied 
a f t e r  p e n e t r a t i n g  more t h a n  halfway a c r o s s  t h e  s o u t h  fo rk .  The 
heavy tu rbu lence  on t h e  n o r t h e r n  p a r t  o f  t h e  land was advected 
o u t  over  Peconic Bay. 
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N o  p i c t u r e s  were t aken  o f  t h e  plume from t h e  a i r  because  o f  
t h e  in te i rmi t t en t  r e l e a s e  of  t h e  smoke. . . 

O i l  f low d a t a  were p l o t t e d  and appeared t o  average  about  
4 .12  x gal/min. wh i l e  t h e  gene ra to r  was o p e r a t i n g  with hot*  
nozzles .  The r a t e  w i t h  one nozz le  seemed about  t h e  same b u t  
r ead ing  o f  t h e  flowmeter d i d  no t  u s u a l l y  co inc ide  w i t h  s toppage 
of  one or bo th  nozz les  s o  a c c u r a t e  r a t e s  cannot  b e  c a l c u l a t e d .  
A t  l e a s t  5  s toppages of  one o r  bo th  nozz l e s  occur red  between 
1055 and 1220. 

T h e  run was t e rmina ted  a t  1417 a l though t h e  b o a t s  were d i s -  
missed e a r l i e r .  Personnel  reached BNL about  1530. 

I n  summary, a  ve ry  low l e v e l  i nve r s ion  over  t h e  wa te r  w i t h  
n e u t r a l  l a p s e  r a t e s  above r e s u l t e d  i n  a  ve ry  narrow plume wi th  
no meander. However, d i f f u s i o n  i n  t h e  v e r t i c a l  exceeded t h a t  i n  
t h e  h o r i z o n t a l  and some looping of t h e  plume occur red  p a r t i c u l a r l y  

. c l o s e  t o  t h e  source .  I ts  more s t a b l e  c h a r a c t e r  c l o s e r  t o  shore  
may have been caused by c o l d e r  wa te r  temperatures  n e a r e r  t h e  
beach. 



Table 1 . ... 

' . Anemometer Wind speeds - Run 15 3-6-7 5 

Heiqht - Tiana Tower - Heiqht - Beach Mast 
10 m '- 

Time (EST) 3.4 m 7.0  m 10.7 m 14.3 23.5 m 3 m 2 m 6 m 8 r ?  

* T h e r e  i s  a p o s s i b i l i t y  t h a t  t h e  a n e n m e t a r  hay have been e x t r a  counting.  
. .  . . . . . . . 



Low-level Tempera tuxes -  Run 15  3-6-75 

L o c a t i o n  H t .  Time Temperature ,  
(m) 

LCM 

Kytoon 

4.3 Water 

6.7 A i r  

5 .1  W e t  b u l b  

4 .5  Water 

A i r  

I I 

I 1  

I #  



' Table 3 

A i r c r a f t  Temperatures - Run 15 3-6-75 
1135 - 1158E 

Over Power North 
LCM Ocean . LIRR Line Shore 

Over 
Dumps Ht. (m) 

152 



Table 4 
. . 

S u r f a c e  Temperatures from I R  Thermometer 
Run 15 3-6-75 

Locat ion  

W. of  Moriches i n l e t  

J u s t  E.' of  ~ o r i c h e s  I n l e t  

Moriches. I n l e t  t o  W. Groin 

W. g r o i n  t o  E. g r o i n  

E. g r o i n  t o  Round Dune 

Round Dune t o  Tiana 

Tiana 

Boat (1 m i l e  o u t )  
m 

Beyond b o a t  

Boat t o  Beach 

Beach 

Shinnecock Bay 

Tiana Ray 

Range i n  Ocean 

Range i n  ~ a y s  

0 
Temperature ranqe ( C )  

2.5 - 2.5 
Sudden i n c r e a s e  t o  4.9 

Gradual  d e c r e a s e ,  4.7 t o  3.9 

4.2 - 4.5 
3.5 - 4.3 
3.7 - 4.3 
3.4 

4.4 

I n c r e a s e  t o  4.9 

4.4 t o  4.2 

Off s c a l e ,  above 8.0 

2.0 - 3.0 
1.8 - 2.2 



  able 5 

Variometer  Passes  -' Run 15 ' 3-6-75 

H t .  Length of  r ecord  
Pass  N o .  Heading F t .  m (min. ) 

1 N 500 152 4.8 

NOTE . -  Passes  1- 6 a long  l i n e  from S W  c o r n e r  of Mecox Bay t o  
e a s t  of J e s s u p ' s  Neck. 

Pass  7 p a r a l l e l  t o  beach from Tiana t o  Moriches 
I n l e t ,  
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1.0 .313E+01 251.0 53.3 4.10 

TOTAL .149E+02 216.5 4?.5 74.3 6i).c) 

Corrected f o r  plume ana le  42.2 73.7  6 0 . 5  

S t(5114 Y C J I  / ( S I ( ; ~ F K \ Y . J U )  
PASS NO C Ink I Y BAR SII~~PLE TOTAL " . : E A Y D ~ R  

1.0 .?27k+01 406.7 45.8 1 - 2 9  
3.0 .~?OE+OI ~ ~ 0 . 7  L0.7 5.25 
3.0 . 3 6 0 t + 0 2  461.5 61.1 13.71 

u n H l u u  . 

TOTAL .119E+o3 '  330.1 ~ n . 4  i 3 i . b  121.6 
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BROOKHAVEN N A T I O N A L '  LABORATORY 

M E M O R A N D U M  

DATE: Oct. 30, 1975 

TO : F i l e s  

FROM : G. S. Raynor 

SUBJECT: Run 16 

Offshore d i f f u s i o n  t e s t  no. 16 was h e l d  on June 19, 1975. Skies were 
c l e a r  a t  f i r s t  wi th  s c a t t e r e d  cumulus l a t e r .  Heavy haze was present .  A n  
east-west  co ld  f r o n t  extended through Nassachusetts and c e n t r a l  New York 
from a deep low over Newfoundland. A high  was loca ted  over t h e  southeas t -  
e r n  s t a t e s .  The s a d i e n t  wind was northwest t o  west. A sea  breeze was 
expected but f a i l e d  t o  develop u n t i l  a f t e r  t h e  run was terminated.  Winds 
were W t o  WSW dur ing  the cesC. Wave:, wera small .  Low t i d e  occurred a t  
0844 and high t i d e  at 1527. Thus, the t i .r ls was coming i n  during t h e  run. 
Eas te rn  s tandard time i s  used throughout t h i s  r epo r t .  

Personnel l e f t  BNL a t -0830 ,  and reached t h e  Coast Guard S t a t i o n  a t  
0930 and Tiana a t  1020. The LC31 l e f t  t h e  I n l e t  a t  1150. Cobolt was not  
a v a i l a b l e  s o  no densitometer measurements could be made a t  sea .  The Tiana 
tdwer was instrumented by 1220. The beach mast was not  used because of t h e  
wind d i r e c t i o n .  

The beach was manned by Brown, McNeil, SethuRaman and Raynor plus  
Argome personnel.  Cup anemometers were mounted a t  he igh t s  of 3.4,  7.0,  
10.7, 14.3, 18.0 and 23.5 m. The MRI bivane,aerovane and Thunder S c i e n t i f i c  
RH probe were mounted a t  t h e  top l eve l .  The bivane and RH probe were r e -  
corded on t h e  P I  t ape  recorder .  Temperatures from t h e  Thermistor sensors  
r ecen t ly  i n s i a l l e d  a t  3 . 4 ,  10.7, 18.0 and 23.5 'm on the  tower were recorded 
on t h e  Lockheed t a p e  recorder .  

Wind speed from t h e  aerovane varied from 4.0 to 6.5 zps and averaged 
about 5.0 mps. Mean d i r e c t i o n  w a s  about 190' wi th  moderate meander. Gust- 
iness  was D and wide D. 

Anemometer d a t a  a r e  t abu la t ed  i n  Table 1 and p l o t t e d  i n  F igure  1. 

P iba l  soundings were taken a t  1241 and 1333 (Figures 2 and 3 ) .  Direc- 
t i o n  veered s t rong ly  with he igh t  and speeds showed a low l e v e l  maximum. 
The kytoon was n o t  used. 

The LCM was manned by Jahnig and Carlson. Since t h e  wind d i r e c t i o n  
did not  permit densitometer measurements on t h e  beach, t h e  boat was s t a -  
t ioned a t  success ive  d is tances  of fshore  so t h a t  t he  appearance of t h e  plume 
could be documented photographical ly  a s  a func t ion  of d i s t ance  from t h e  
shore.  Smoke was producsa a t  118 mile  from 1230-1243, a t  1/4 mile  from 
1247-1252, a t  1 / 2  mi le  from 1258-1304 and a t  3/4 mile  from 1307 t o  1332. 
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Six to eight pictures were taken from the beach at each location. At the 
1/8 mile position, the plume ascended briefly at first and then became 
typical of neutral conditions. The ascending period was due to temporary 
flaw off the land. At the other distances, the plume appeared stable al- 
though not as narrow as on some previous runs. 

Water in the oil caused some delay in starting smoke. Since densi- 
tometer measurements were not taken, oil flow rate was not measured. 

Four water temperatures were all 18.6 or 18.7 degrees. 

The aircraft was manned by A. Tythill. A variometer pass was made 
slightly offshore from Moriches Inlet to Shinnecock Inlet flying at 500 
feet at 80 mph, from 1215-1223. -Turbulence was light to moderate. No 
cross island passes or inland measurements were taken because of the wind 
direction. 

~emperatur; spirals were made at three locations (Table 2 and Figure 4). 
The temperature over the water at the lowest flight altitude (152 m) was 
about ~ O C  warmer than the water indicating a strong low level inversion. 
The lapse rate over the land and at higher elevations over the water was 
near adiabatic. 

Infrared tsmperature measurements were taken along a line just off- 
shore at 1/2 mile out and & a pattzm as far as 1.5 miles OUT uEf Tiana. 
Additional measurements were taken over Shinnecock Bay. These will be re- 
ported.in more detail later but indicated ocean temperatures ranged from 
18.1 to 20.3 with the colder temperatures east of the inlet. Bay tempera- 
tures .varied from 18.6 to 23.4. All readings are believed from 1 to 30C 
too high. 

- '  . 
Photographs of the plumes were taken from the air at most of the four 

boat locations. 

The run was tersinated at 1335. Personnel reached BNL at 1500 and 
1530. 

7 4 3  - 
. In summary,-moderate, strong low-level inversion over the water gave 

a stable plume when the wind was parallel to'the shore and the boat 1/2 mile 
or more out. When closer to the shore, offshore components gave a plume 
typical of neutral lapse rates. 
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Table 2 
Aircraft Temperatures (OC) Run 16 
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Over Ocean 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: Nov. 13, 1975 

TO : F i l e s  

FROM : G. S. Raynor 

SUBJECT: Run 17 

Offshore d i f f u s i o n  t e s t  no. 17 was h e l d  on June 24, 1375. Ckioc Tvare 
mostly c l e a r  but s c a t t e r e d  altocumulus was present  from about 1140 t o  1230. 
Heavy haze was present .  A l a rge  E-W elongated h igh  centered  over t h e  ocean 
extended inland through Virg in ia  t o  t he  mid-west. A co ld  f r o n t  was loca ted  
from c e n t r a l  Naine t o  c e n t r a l  Lake Michigan. The gradien t  wind was- from 
about 2300. Waves and swel l  were not  recorded but waves were est imated t o  , 

be from 2 t o  3 f e e t .  H i g h  t i d e  occurred al: 0703 and low t i d e  a t  1.303. Thus, 
t h e  t i d e  was going out dur ing  t h e  e a r l y  p a r t  of t h e  run but  coming i n  during 
t h e  period of densitometer t r ave r se s .  Eas te rn  s tandard t ime i s  used through- 
out  t h i s  r epo r t .  

Personnel l e f t  BNL a t  0900 and reached Tiana a t  0945. The Lpl  l e f t  t h e  
I n l e t  a t  1020. The Tiana tower and beach mast were instrumented by 1030. 
Since only one densitometer was opera t ive ,  it was used on COBOLT r a t h e r  than  

' t h e  van because of  t h e  wind d i r e c t i o n .  

The beach was manned by Raynor, ElcNeil, SethuRaman and Carlson. Cup 
anemometers were mounted a t  he igh t s  of 3.4, 7.0, 10.7, 14.3, 18.0 and 23.5 m 
on t h e  tower and a t  h e i g h t s  of 1, 2,  4 ,  8 abd 10 m on t h e  beach mast. The 
6-m p o s i t i o n  was not  instrumented due t o  a shortage of anemometers. The mast 
was loca ted  about 1 .3 m abuve and 10 m from thp  wa te r ' s  edge. The MRI bivane 
and t h e  Thunder S c i e n t i f i c  RH sensor 'were mounted a t  23.5 m. . Temperatures 
were rccnrded f r o m  t h e  sensors  mounted permanently a t  3.4, 10.7, 18.0 and 23.5 n. 
The Weatherneasure RH probe was used t o  measure t h e  p r o f i l e  up  t h e  tower,  The 
bivane and RH sensor  outputs  were recorded on t h e  P I  t ape  recorder  and t h e  
temperatures on t h e  Lockheed tape  recorder .  Speed runs were s t a r t e d  a t  1100, 
1255 and 1340. Anemometer counters  were operated from 1050-1500. 

0 
Wind d i r e c t i o n  frgm t h e  Aerovane t r a c e  was from 220° t o  230 . Speed 

ranged from 7.5 t o  9.5 and averaged 8.5 mps. Gust iness  was type  D .  

Pibal .soundings were taken a t  1045, 1310 and 1400. The kytoon was not  
used. 

Anemometer da t a  a r e  t abu la t ed  iil Tables 1 and 2 and p l o t t e d  i n  F igure  1. 
The r e l a t i v e  humidity p r o f i l e  i s  shown i n  Figure 2. The temperature d a t a  a r e  
not y e t  reduced and w i l l  be repor ted  l a t e r .  Winds a l o f t  a r e  p l o t t e d  i n  Fig-  
ures  3 and 4. Direc t ion  veered from southwest near  t h e  su r f ace  t o  west nor th-  
west o r  northwest a t  h ighe r  l e v e l s .  Speeds wete naximum a t  about 150 m. 
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The LCM was manned by W. Jahnig and S. Fink. Until 1230 it was used 
for release of constant-level balloons for the Argonne experiment. At 1230 
it moved into the- position sham in Figure 5. Test smoke was started at 
1233 and continued until 1507 with a pause for refueling between 1400 and 
1415. The plume was stable with smooth edges and close to the water. mere 
was very little meander. 

Densitometer traverses were made with COBOLT at three distances, 0.97, 
1.85 and 3.48 km from the source. Location of marker buoys and densitometer 
tracks are shown in Figare 5. Smoke output was low and is shown in Figure 6. 
Tank pressures were lower than usual and one nozzle gave poor smoke for part 
of the run. COBOIZ was manned by Bob Brown and John Mikutowicz. 

The aircraft was manned by A. Tuthill. Temperature spirals were made 
from 100 to 2500 feet (30 - 762 m) over the ocean and from 500 to 2500 feet 
(152 - 762 m) inland (Table 3 and Figure 7). A very large inversion extended 

0 
up to about 300 m. Temperatures at this level were about 15 C above the ocean 
temperature and about 13'~ higher than air temperatures taken over the ocean 
f r h  COBOLT. Water temperatures were unusually low. Two readings from COBOLT 
and three from the L a  gave 14.3 to 14. iOc. On ~ u n e  19, 5 days. earlier, they 
were 18.7 to 18.8OC. No unusual weather occurred in the meantime except sev- 
eral days of SIJ winds. 

Inf rared surface teznperatures were measured from 1245 -1313 =ravelling 
at 500 feet at 80 mph. One pass was made 114 mile offshore from Moriches 
Inlet to east of Shinnecock Inlet. Near Shinnecock Inlet, additional passes 
were made at 314, 1.5 and 3 miles out. Results have been reported by Mark 
Powell but indicated ocean temperatures varied from 16'.0 to 18.90C. Tempera- 
tures off Tiana were from 16.2 to 16.8OC. Warniest temperatures were off the 
Inlets since tide was flowing out. All temperatures are believed from l.to 3 
degrees high. 

No variometer traverses were made due to the wind direction. Photographs 
were taken of the plume from the air including one or two timed runs. 

In summary, this is the first run in which densitometer measurements were 
obtained at three distances. The strong low-level inversion gave a stable 
p lume . 



Table  1 

F i v e  Minute Mean Wind Speeds (M/Sec) ' 

Date=24 Jun  1975 Run-R17 S i t e=Tiana  Towr S t a r t  Time=1050 

EST - 3.35 - 7.00 
1050 3.52 5.65 
1055 3.70 5.78 
1100 3.69 5.30 
1105 3.72 5.67 
1110 4.04 5 .83 
1115 3 .91 5.66 
1120 3.83 6.15 
1125 4.16 6.35 
1130 4.15 6.63 
1135 4 .11 5.72 
1140 3.98 5.85 
11.45 3.74 5.60 
1150 3.53 5.26 
1155 3.66 5.30 
1200 3.95 5.79 
1205 6.1.1 6 .03 
1.2 10 3.66 5.57 
1215 3.47 5 . 3 3  
1220 3.28 5.14 
1225 3.56 5.17 
1 2  30 4.04 5.49 
1235 4.36 5.20 
1240 4.36 5.14 
1245 4.40 5.18 
1250 4.45 5.47 
1255 4.29 5.36 
1300 4.08 5.70 
1305 4.34 6.50 
1310 4.08 6.33 
1315 3.69 6.28 
1320 3.80 6.19 
1325 3.87 6.32 
1330 3.62 6.44 
1335 3.14 4.92 
1340 3.09 4.85 
1365 3.10 4.98 
1350 2.94 4.83 
1355 3.25 5 .08  
1400 3.69 5 . 9 1  
1405 3.64 5.63 
1410 4.17 5.49 
1415 ' 4.53 5.72 
1420 5 .03 6.15 
1425 5 .13 6.27 
14 30 5.04 6.42 
1435 5.06 6.45 
1440 4.47 5.86 
1445 3.51 6.30 
1450 3.36 6.17 
1455 3.70 6.59 
1500 3.75 6.56 

Run Mean 3.92 5.76 

Height (Pi) 

10.70 14.30 16.20 23.50 
6.51 7.15 7.66 8 .43  
6.56 7.18 7.58 8.18 
5.91 6.57 7.02 7.80 
6.50 7.05 7.46 8.30 
6.55 7.21 7.69 8.48 
6.52 7.21 7.74 8 .58 
7.08 7.80 8.26 9.04 
7.37 8.08 8 .51  9.26 
7.49 8.08 8.36 8.92 
6.40.  7.06 7.49 8 .17 
6 .61 7.28 7.70 8.38 
6 .41  7.08 7.57 8.34 
6.07 6.75 7.24 8.13 
6.13 6.80 7.36 8.30 
6.77 7.58 8 .11  8.95 
6.96 7.63 8.12 8.97 
6.44 7.19 '7.68 8 .48  
6.09 6.83 7.38 8 .25 
6.10 6.76 7.32 8 .28 
6.08 6.83 7 .31 8 .25 
5.97 6.74 7.29 8.06 
5.76 6.45 6.92 7.80 
5.66 6 .33 6 .83 7.67 
5.70 6.34 6.89 7.70 
5.98 6.69 7.21 7.99 
6.15 6.87 7.53 8 .43 
6.58 7.37 7.94 8.74 
7.42 8.17 8 .51 9.08 
7.08 7.67 7.83 8.34 
6.58 7.10 7.32 7.83 
6.65 7.31 7.57 8.11 
6.57 7.22 7.47 8 .02 
6 .23 6.90 7.10 7.59 
5.90 6.66 6.86 7.34 
5.79 6.59 6.84 7.32 
5.95 6.80 7 .01 7.51 
5.64 6.43 6 , 9 5  7.53 
5.79 6.60 7.15 7.76 
6.23 6.99 7.50 8.14 
6.18 6.96 7.53 8.14 
6.08 6.78 7.34 8 .01 
6.21 6 .91  7.46 8.38 
6.47 7.14 7.65 8.49 
6 .61  7.28 7.80 8.76 
6.59 7.27 7.79 8.67 
6.52 7.20 7.72 8.60 
6.57 7.35 7.90 8.64 
5.88 6.60 7.18 8.06 
5.81 6 .53 7.08 7.88 
5.89 6.56 7.10 7.95 
6.08 6.88 7.52 8.35 
6.34 7.04 7.50 8.24 



Table 2 

Five Minute Hean Wind Speeds (M/Sec) 
Date=24 Jun 1975 Run=R17 Site=Beach Mast Start Time=1050 

Height (M) 

EST - 1.00 - 2.00 - 4.00 - 8.00 10.00 
1050 ' 4.06 4.68 5.24 6.10 6.47 
1055 4.11 4.72 5.24 6.10 6.47 
1100 3.66 4.23 4.67 5.50 5.86 
1105 4.00 4.60 . 5.11 5.91 6.27 
1110 4.21 . 4.77 5.29 6.15 ' 6.48 
1115 4.11 4.75 5.31 6.15 6.55 
1120 4.38 5.02 5.57 6.51 6.89 
1125 4.48 5.07 5.76 6.79 7.16 
1130 4.68 5.34 . 6.00 7.01 7.38 
1135 3.99 4.58 5.12 5.96 6.30 
1140 4.15 . 4.80 5.29 6.14 . 6.51 
1145 4.02 4.67 5.19 6.07 6.37 
1150 3.81 ' 4.35 4.87 5.68 6.00 
1155 3.67 4.20 4.68 5.54 5.92 
1200 4.25 4.81 5.33 6.28 6.64 
1205 4.11 4.79 5.34 6.25 6.54 
1210 3.93 4.55 5.08 5.90 6.23 
1215 3.67 4.28 4.76 5.58 5.89 
1220 3.56 4.16 4.68 5.45 5.71 
1225 3.47 4.03 4.55 5 .'4 3 5.72 
12 30 3.54 4.15 4.73 5.55 5.89 
1235 3.52 4.07 4.53 5.37 5.73 
1240 ' 3.32 3.87 4.35 5.23 5.47 
1245 3.32 3.89 4.35 5.18 . 5.51 
1250 3.53 4.15 4.59 5.44' 5.83 
1255 . 3.70 4.27 4.76 5.59' 5.97 
1300 3.79 4.39. 4.97 5.93 6.29 
1305 4.36 5.05 5.70 6.69 7.14 
1310 4.09 4.76 5.45 6.47 6.86 
1315 3.77 4.38 4.95 5.93 6.35 
1320 3.79 4.42 4.89 5.92 6.24 
1325 3.73 4.38 4.98 5.89 6.33 
1330 3.62 4.23 4.75 5.67 6.04 
1335 3.35 4.02 4.53 5.47 - 
1340 3.35 3.97 4.45 5.38 - 
1345 3.49. 4.09 4.60 5.56 - 
1350 3.32 3.96 4.40 5.28 - 
1355 3.36 4.03 4.51 5.40 - 
1400 3.70' 4.38. 4.91 5.79 - 
1405 3.60 4.32 4.84 5.74 - 
1410 3.64 4.29 4.79 5.74 - 
1415 3.77 4.47 5.00 5.93 - 
1420 3.98 4.70 5.20 6.06 - 
1425 4.10 4.82 5.34 6.28 - 
14 30 4.13 4.86 5.39 6.30 - 
1435 4.08 4.74 5.29 6.21 - 
1440 4.14 4.86 5.40 6.36 - 
1445 3.64 . 4.42 4.94 5.78 - 
1450 3.68 4.40 4.94 5.81 - 
1455 3.75 4.46 4.94 5.79 - 
1500 3.95 4.66 5.11 6.02 - 

1050-1335 3.89 4.50 5.03 5.92 6.27 

Run Mean 3.83 4.47 4.99 5.89 6.27 



Table 3 

Aircraft Temperatures Run 17 

1216E 
Over Ocean 

1230E 
Over Dumps 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: Dec. 4, 1975 

' TO: Fi l e s  

FROM : G. S. ~ a y n o r  

SUBJECT: Run SB 18 

Smoke run SB18 was held on September 11, 1975. Cloud cover increased 
from scattered c i r ru s  ear ly  t o  broken c i r rus  and altocumulus by 1100 and t o  
overcast altocumulus by 1200. Clouds became overcast a l t o s t r a tu s  and a l t o -  
cumulus by 1300. A large high was centered well eas t  of the  area  with a 
NE-SW cold f ront  through the  western Great Lakes. The wind was gradient 
souher ly .  Acrovane speeds increased from 4-5 mps a t  t he  beginning t o  10 mps 
a t  the cnd. The sea was smooth a t  the  s t a r t  but b u i l t  up t o  4 ~ 5  foot wavP.s 
from the  SW a t  the  end. High t i d e  occurred ac 1116 and lew a t  1720. Thus, 
the  t i d e  was going down during the run. A l l  times a r e  eastern standard. 

Personnel l e f t  BNL a t  0830. They reached the L a  a t  0910 and Tiana a t  
0930, The LCM l e f t  the  In l e t  a t  1010. The beach was manned by Brown and 
Raynor and the  LC24 by Jahnig and Carlson. The a i r c r a f t  was not used due t o  
shortage of personnel. This was the  only four-man smoke run ever attempted. 

A t  Tiana, cup anemometers were mounted a t  heights of 3.4, 7.0, 10.7, 
14.3, 18.0, and 23.5 m. The aerovane, MRI bivane and Thermosystems RH probe 
were mounted a t  t he  top level .  The beach mast was positioned about 2 m above 
and 14 m f rom the  water with anemometers a t  heights of 1, 2, 4, 6, 8 and 10 m. 
Hcwever, the  1-and 10-m counters did not work properly. 

The aerovane wind direct ion was abuut 185'. Speed was 10 ~s a t  1300 
increasing t o  11 mps. Gustiness was narrow B almost a s  steady as anarrow C. 1 ' 

The tower anemometer counters were s t a r t ed  a t  1022 add t he  Leach met . '  
- counters a t  1057. A l l  were turned off a t  1507. The temperatures on the  four 

tower levels .(3.4, .10.7, 18.0 and 23.5 m) were recorded on the  Lockheed tape 
recorder from 1020 t o  1507. The bivane and FU3 probe outputs were recorded 
on the  P I  tape recorder from1022 u n t i l  the  tape ran out. 

The hot  wire anemometer and the BNL bivane were mounted a t  8.5 m on the 
MXT buoy and t h e i r  output recorded on a TEAC tape recorder from.1205-1300. 
Because of the increasing seas, a second run was not attempted. Consider- 
able  time was spent i n s t a l l i ng  a wooden platform on the buoy t o  replace one 
washed away ea r l i e r .  The Climatronics un i t  was operating during the  run. 
Water temperature was 18.7OC and a i r  temperature over the  ocean 19.4'~. 

The LCM was then stationed near the  second spar buoy and emitted smoke 
from 1350 t o  1500. During t h i s  period, the  LCM dr i f t ed  about 112 mile 
northeast d e s p i ~ e  the use of two anchors (Figure 1). Only one un i t  of the 
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smoke generator was operative. Output r a t e  i s  shown in  Figure 2. 

Seven densitmeter traverses were made along Dune Road from 1425-1500. 
Results w i l l  be reported separately. . 

Anemometer counts a r e  l i s t ed  i n  Tables 1 and 2 and plotted in  Fig. 3 .  
Temperature data w i l l  be reported la te r .  One pibal ascent was made a t  
1155. Data a re  plotted i n  Figures 4 and 5. Direction veered strongly 
with height (Figure 4 )  while speed peaked a t  400 t o  600 m. 

A few pictures were taken from Tiana. The plume was somewhat unstable 
but quite coherent with l i t t l e  meander. 

The run was terminated a t  1507. Personnel l e f t  Tiana a t  1545 and the 
LCM a t  1615. They reached BNL by 1700. 

In summary, good'densitomerer measurements were obtained but d r i f t  of 
the LC4 w i l l  make interpretation d i f f icu l t .  Lack of a i r c ra f t  data leaves 
inadequate meteorologica'l information t o  which the densitometer resul ts  
can be related. 

GSR/ 1k 
attachs. 



. . - . ..... 
: ,+;- I" '.. .................... ............. ---- 1 
;-+ ., TP-&LLr/  
, - i. ......... ' ............. -- ......... - .  . . . .  

1 I rFn,u ~ 1 3 1 1 1  ZPFFTiS (IU/FF(:) 
j -  I W I I I . . ; F ; ~ , ~ -  . ....... S I T c ' = T I A F ! n ,  Tc,dP. L - -  ? START .TI"E=I022 

.... ':- ' '- . . .............. 
- 

I ' . !.. . . .  j r '. : 

wl!16f lT fMl -  . 
. . ,  

1 - - - . - -  . . 
. . .  '; - . ... . . 

'I u ----.-.---.--.---.... - ---.- - . . <. . 
c .: 1 - - .  

• .- 7 i s  l, l!l . 70  lh .?f !  1 6  - 5 I l  2 - 4 3 7  

.i ,,--- --1 C Z Z  4 i  -.-- 1. 4 - Q 7  - 5 . ~ 2  E. 1 n 5. 06 
: b' ] f177 4..i5 4.i.Q 4..65 . 4.A3 . 4 . 8 9  4 . 9 4  : - 
! '  . i n 3 3  a . c ~  ~ r  - 7 9  I. .Ah 0.49 : 5.07 5 .06  ':..: 
I ,. ' I n37 A. c.5 5.02 5.114 5.15 -. 5.19 . .  ,! . 5.17. . i 

& . G I ,  j i/ ---- -~.oi,.i: -2,~- 6 -03 4 , 0 1 1  ':1 c;.n-j 5 n-,. ':.: : %Z I ( ? & ?  . 4.7% 0.Ol 0.9q 5.11 : . ! i . l R . ' . ,  5.23:. .:.,; 
: .--- l f i z?  ---- Lfi----3.-k 5 - 7 1  5-74, ; 5 . > G  ': . s-?fi . . ' y  
6 . 1 r:;7 0 , ; 7  o,c=i 4 .q7 . s . l n  'L:. 5.18 . 5-21:; . .:.: 

,i 0 7 7  LC--- f, . C C .  1.90 q.nn . - I s.l.5 . : 

. - 1 I C 7  5 - 1 7  5.75 5 . 3 2  5.47 .' 5.56 - .; 5.53.'. ,:: 
. . .  . v . - -  ' 1 1 1 . ? . . J A :  G 1 1  .- ' ~ - 1 5  5.7n ~ - 7 0  5.15 

i 1117  A ,? i 5.f12 5.09. <.24 . 3 : 5.36. !.; 
, - . . I  1  :2 n l  9.10 5 - 2 1  5.76 .' 5.46 ' 5.67. .  . <  
: \ I i  1 1 7 7  5.24 ' 5.64 '5.47 5.6'2 : 5 . 6 4  , )  5.66' ..: :! 
i 1 1 3 9  . G - ? ( .  

: c e  L. .s4 q.7c . q . 7 ~  .! 5.77 '  
11'7 5 . 3 7  $.=I 3.53 5.73 ,. 5 . 7  ? 5.7h . .:.! 

C 2 0  . 5 - 0 0  - 5 - 5 7  5 ~3 ., 5 39 .' 5.13~' .':' ' 

I .  .11;7 5 - 5 1  5.74 9.77. 6.10 .!'... 6.00 5.98 . 1 . .  
1 1  : 7  

.. : 
6. 31. 5 - 4 5  9.. 4 9 5.617 :: 5.74 1 .. - 5.79 . "  

/ W 11C? . F . l i  G . 6 9  5 #5fl 5.70 . 5 . 6 0  . 5.137 
I ; .  - , ?! --! ,: 6 - 7 1  c . 7 ~  k.06 6. O ?  6 .12  

j .  15P7 c , , z >  b..ns 3.19 h.7? r \ . 4 4  b.42 : .  



- -  . -..--JCA 3 .  I - r , . 6 3  c . 6 3  , 4.71 !, 

107' 4.77 0.47 4.74 4.86 4.%9 . ... 'I- 
1 C 7 . ?  4.G3 1 r . 6 . Y  4.A9 5.02 i"5. f t4 ., ,: . ..y . . , 

'2 1 ,??= 4.47 0.71 4.97 C ; . l f .  ... 5.17 . , 3:; 

. L' 
1 r t. ". & . = I  1. .7n 4.94 ' 4 . n ~  5.11 . I 
l n r -  L L L  L . i . 7  G.90 5.09 . .  5.14 . .. 

1 I ; . -  4.43 4.h4 (r.4E) 5.09 5.16 .... . .- 
.-. .. . - 
w 1 I:!= 

, ? .  .. 4..+0 < . I?  5.30 , . 5.36 .. 2-1 . .  
11 

-,, 
- I '5.7' 5.47 -5.67 5.73 :.'.\ 

. J  
illz ' u.7-i = . I T  5.76 5.59 , .  5 .61  . . 

. - I 

=.I% -..I.: i . 7 1  5.47 b-----Al?~ - ..-.- -- - 5 - & 7  --.-- 
I 1 '= =..77 ' 5-67 5.9n 6.10 6 - 7 1  . . *. . 

.-A7!?-- 5.<*1 - 5.76. h.n4 . 6.77 h.3n . .+. ." 
c. 11" 5.7fi 5.94 6.77 . 4..Sri :: h.57 . '  1 

6. n 5  6 . t . 6  . . . i c  
1 1 L r l  5 . C S  *.3M. 6 .57  
11t.c' 5 . ~ 1  6 1 0  6.59 . ' 6 . 6 5  , : , ~ . s s  -.\! 

-5 U. 1  h.Ct?. 7.60 7.87 .; a,nn ..4 

l l E C  7 - 0 6  7 . 7 ~  7.rjn 8.116 ., 6.15 .:.:,. . . .  if 
. .1  2 r .  r! 4.C) 7.27 7.49 7.7q . - '  7 . S S  -5 $ 
u l>fl= .7 .1~1  I . 7.97 . 4.17 , . ' . 8 . 2 q  .A: 

. 4 , 5 5  
. %  

1 ? l C  -- 7 .5 . .  7 . A R  . I  4.4? - ! 

121'- 7. n i  7.04 7.90 8 - 1 4  . 8.24 . . ..: 
J.OA A.3h ,' d.5n V 1 2 2 2 _ . 7 ~ ~ - -  7 .  h 2  ::. 

' l ? 2 ~  7 - 1 5  7 - 4 5  4 - 0 1  9.25 .: n.44 . . ...* 
' q .  

- .  ' 1  . - 7 . 5 7  - 4.116 4. 34 ' h.47 ' -. 
177: 7'.CA u 7.. l i  A.01 4.25 . . n . 3 4  
12~11-  7.C' . . !l 6. 2 -54 S .A,? .. P . 9 9  . . 
l;.~: ' 7.4,. 7 - 7 6  - *.14 h.4n :: 8,4A .. . 
17c;. w 7 .01  

. A.?n 9.11 : ,. 
-.---- .2-sn_-- ..... 7.' * '-.-,' 

1FCC h , i i l  7 - 2 5  . 7.64 . 7.93 ' h . 0 6  , ' .. 4 
1  -. .? i. 7 .&'I 7 s T n  3 . 1 2  - -- 4.4n . 4.51 ' . . . 3 .  

u 1  'I+= 7.C% . 7.:- +..3.Q n.66 . h . $ l  
1 7 . c 7  7 - 2 7  A . l <  A . F . 9  C.. 69 

: -1  .. 
!i 
1 

1 7 1  7.75 ;.I? 4.62 J .'k3 4 . 3 6  ".$ 
b 1 =??, 7 . c . -  A.1; -.44 p.73 4.43 : .$ 1.7-c 7.75 *.na 2 - 5 4  6 - 9 4  . 9.01 . - 

7 . 0 7  3.:~5 ;I, 7c, 9.16 ' 9 - 7 1  . . :.:-' dY - l r  -I: 
;.u' 1 '?= 7.77 , -.16 4 - 5 5  .G..HG ,. P . A S  .-. 

1 .  .. H . C . :  '2.. f. & 4 . 4 7 .  - . .: 9.37 'r : 
'. .: . . 17; i r,sh 4 - 1 5  '4.74 j.53 ' . 5.74. . !' 

I' 
. ] < = ; I  4 .  L C  2 C. J 4.h7 '. 3.67 . v- 0.77 i 

I'Cc . " a ? A .  = .73 9.1h 9.sn : .  9 . ~ 1 .  
- i. 

J c . ".UL 
. I :  

0.43 ' 4.7c u .9n .  ' ' 2 E L -  , *-: 
-,. . 

b . )  r.n= Y ,?h Q .??? q.31 0.64 Q . 7 h  ' 
.l' 

. . - -! 1 
i?ll*l ..cr :. ,+ ,-.-------...--.- 6Jb 6,6'2:..-.-- L . ~ - - -  ' 7 . 5 5  . 7.-3; 1 

, - .  ' L.; 
. .- ... . . - - - - . . .  . . -.-.......---- ----.- . . 

- ,  -- 
I .  . . . .  . . . , . . . : 

w 

. - 
. .. 

. - 
. . . . . . . . . . . . . -- -. - . ; - 353 - . . .. - 











"I .GO 7 a 8 0  8.20 10.20 10~60 
SPEED[ MPS 1 





S I ! i l * l A  Y ~ I ~ J I /  (slGil.kK(3S.JU) 
PASS NO C !.I I Y 9 4 R  SIklPLE TOT9L d ~ ~ ~ U ~ ~ +  

1 . 0  .R72E+01 359.n 12.0 k - 6 3  
2.0 .1?9E+02 233.1 45.4 6.62 
3.0 . 4 0 0 t + O l  456.5 2 8 - A  3 - 2 3  
4.0 .7R4E+01 353.5 33.8 5.40 
5.0 . 1 ) 4 t + 0 2  257.b 50.5 5. - 
6.0 .102E+02 160.8 (10.Q 3 - 9 2  --- , .o 0 0 0  - 

GPAPID 
TOTAL . h 3 5 t + 0 2  276.4 45.4 '41.5 7q.3 

-- - 

Corrected fp;Lglume a n ~ l e  39.5 79.5 69.2 





BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: Dec. 8, 1975 

TO: , Fi l e s  

FROM : G. S Raynor 

SUBJECT : Run NO. 19 . 

Smoke run no. 19 was held on September 18, 1975 i n  conjunction with o 
balloon t e s t  by personnel from Argonne National Laboratory. 

Clouds changed from broken altocumulus, cumulus and stratocumulus a t  
$1115 t o  overcast cumulus, stratocumulus and c i r ros t ra tus  a t  1320. A large  
high was centered over Maine and =tended i n to  t h i s  region. A weak f ront  
extended from a low in. Ohio t o  the  south and eas t  passing the  coast near, 
Cape Hatteras. Light haze was present, v i s i b i l i t y  was 5 t o  6 miles. Waves 
were moderate but increasing during the run. High t ides  occurred a t  0521 
and 1737 and low t i d e  a t  1113. Thus, the  t i d e  was r i s i ng  during the  run. 
Eastern standard time i s  used throughout t h i s  report .  

Personnel l e f t  BNL a t  0830 and reached Tiana a t  0920. The LCM l e f t  
the  In le t  about 1120. The delay was caused.by waiting f o r  Argonne personnel 
who were wiring t h e i r  t r a i l e r  a t  Tiana. The LCM was a m e d  by Jahnig and 
Carlson, COBOIZ by Brown, Fink and Mikutor~icz, Tiana by Raynor, McNeil and 
SethuRaman and the a i r c r a f t  by Tu th i l l  and Cederwall. 

A t  Tiana, cup anemometers were mounted a t  heights s f  3.4, 7.0, 10.7, 
14.3, 18.0 and 23.5 m on the tower. The aerovane, MRI bivane and Thermo- 
systems RH probe were mounted a t  23.5 m. The bivane and RH probe-were 
recorded on the P I  tape recorder. Temperatures from sensors a t  3.4, 10.7, 
18.0 and 23.5 mwere recorded on the  Lockheed tape recorder. The beach mast 
was located 2 m above and 25 m from the  water jus t  north of a 1-m high s tep  
in the  beach. Anemometers were mounted a t  1, 2, 4,  6, 8 and 10 m. Ane- 
mometer counters were operated from 1116 t o  1402. The tape recorders ran 
f o r  t he  same time period. 

The aerovane wind direct ion was 65-70 degrees a t  the  beginning of the 
run. It sh i f t ed  t o  90 degrees a t  1230 and t o  105 degrees a t  1312 but soon 
shif ted back t o  about 90 degrees. Speeds decreased from 9 - 10 mps t o  
8 mps during the  run. Gustiness was type narrow B 1' 

The LCM was stationed about 1 mile SE of ~ i a n a  (Figure 1).  This d i s t - ,  
ance was chosen t o  enable Argonne.personne1 t o  operate t h e i r  balloon track- 
ing system. Smoke was released from 1152-1400. The plume was moderately 
unstable with both horizontal. .and ve r t i c a l  diffusion and small ve r t i c a l  
loops. It reached the water close t o  the  source and was f a i r l y  smooth-edged 
but was usually broken into  thick and t h in  segments. 
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Densitometer traverses were taken a t  two distances, about 0.35 and 1.0 
miles damwind from 1225-1300 and from 131'5-1353. Posit ions of marker buoys 
were determined by t r iangulat ion from Ponquogue, Tiana and Tri ton Lane. 
Positions and tracks followed a r e  shown i n  Figure 1. Results w i l l  be re-  
ported separately. 

Anemometer counts a r e  tabulated i n  Tables 1 and 2. Beach data a re  
plotted i n  Figure 2. Tower data indicated instrumental problems and was 
not plotted. Temperature data from the  tower w i l l  be reported l a t e r .  Temp- 
eratures taken frbni the EL'm are shown in Table 3 .  

Pibal ascents were made a t  1247 and 1330. Directions veered with 
height (Figure 3). Speeds peaked a t  about 400 m and a t  the  maximum h e i g l ~ t  
reached (Figure 4).  Some data are'missing from ascent 1. The curves 
marked by x a re  means of the two ascents. 

Aircraf t  temperature sp i r a l s  were made over the  dumps from 500 t o  2500 
f ee t  (152 - 762 m) a t  1155 and over the  LCM from 100 t o  2500 f t  ( 30 - 712 m) 
a t  1205. Measurements a r e  tabulated i n  Table 4 and plot ted i n  Figure 5 with 
water and low-level a i r  temperatures fo r  comparison. The lapse r a t e  below 
100 m was strongly superadiabatic but near adiabatic t o  s l i gh t l y  s tab le  above. 

Variometer traverses were made a t  heights of 61, 152 and 305 m about 
114 mile off shore para l l e l  t o  the  beach from Shinnecock t o  Moriches In l e t  
between 1227 and 1300, (Table 5). Turbulence was moderate and s imilar  a t  
a l l  levels indicating good ve r t i c a l  mixing. 

Infrared temperature measurements were taken from 500 f ee t  along a 
s imilar  t rack  from Smith's Point t o  opposite the  eas t  end of Shinnecock Bay, 
then out t o  t he  sea buoy and the M I T  buoy, w e r  t he  In l e t  and across Shinne- 
cock Bay. Unfortunately, the temperature selected as  the  baseline on the  , 

chart was not recorded or  remembered so some doubt existo concerning i n t e r -  
pre ta t ion of the-record.  Sett ing the  value measured near Tiana t o  the  aver- 
age temperature of 1 8 . 0 ~  measured from the  LCM gives s baseline of 17'~. 
This i s  used fo r  presenting the  data i n    able 6. Temperature range over the 
ocean was ra ther  small but somewhat warmer i n  the  bay. 

O i l  consumption was qui te  uniform and is shown i n  Figure 6. 
..-, 

Photographs of the  plume were taken from t h e  a i r c r a f t  about 1208: Sev- 
e r a l  were taken periodically from the  beach and some from COBOLT both before 
and a f t e r  the  dens i tmete r  traverses.  

The run was terminated a t  1405. Personnel fromTiana and COBOLT reached 
BNL about 1540 but the L a  remained on s ta t ion. longer  t o  enable Barvenik t o  
complete h i s  measurements. 

In summary, a i r  cooler than the  water caused a very unstable lapse r a t e  
near the  surface and a moderately unstable plume. 

GSR/ 1k 
attach. 



Table  1 

-. Five  Minute Mean Wind Speeds (M/Sec) 
~ a t e = l 8  Sep 1975 Run=l9 S i t e=Tiana  Towr Star t=1116 

EST . 3.35 - 
1116 7.95 

Run Mean . 7.29 

Height  (M) 

10.70 14.30 16.20 23.50 
10.63 9.25 9.46 9 .41 

9.78 8 . 6 1  8.79 8.84 
10.55 8.80 8.99 9.03 
9.03 7.94 8.07 8.08 
8.97 8.19 8.40 8.42 
9.82 8.84 8.98 8.9 

10.74 8.68 8.89 8.89 
10.37 8.69 8.87 8 .91 
9 .71 8.28 8.44 8 .47 
9.53 8.11 8.23 8.28 
9.57 8.08 8.27 8.33 
9.66 8.29 . 8.53 8.56 

10.13 8.55 8.72 8.70 
9 .51 8 .23 8.35 8.34 
9.44 8 . 2 1  8 .31  8.29 
9.79 8.23 8.40 8.42 
2.16 7.85 8.02 8.02 
9.67 8.10 8.27 8.27 
9.12 7.85 8.02 8 .03 
9.28 7.89 8.03 8.10 
9.66 7.70 7.85 7.85 
9 .03  7.62 7.77 7.80 
9.05 7.66 7.80 7.78 
8.79 7.27 7.57 7.55 
9.40 7.71 7.88 7.85 
9.66 7.83 8.00 8.00 
8.78 7.51 7.72 9.75 

10.16 7.99 8.18 8.18 
9.89 7.94 8.14 8.12 

10.20 8.28 8.44 8 .41  
10.18 8.36 8 .53 8-55 
10.28 8.45 8.66 8.74 
10.27 8.07 8.21 8.17 



Table 2 

Five Minute Mean Wind Speeds (M/Sec) 
Date=18 Sep 1975 Run=R19 Site=Beach Mast Start Time=1116 

Height (M) 

- 2.00 1.00 - EST - 4.00 - 
1116 6.92 7.84 8.30 
1121 6.55 7.55 7.75 
1126 6.78 7.78 7.93 
1131 5.83 6.89 7.16 
1136 5.90 6.91 7.15. 
1141 6.27 7.36 7.70 
1146 6.21 7.17 7.42 
1151 5.95 7.01 7.39 
1156 5 ..99 7.02 7.30 
1201 . 6.56 6.83 7.10 
1206 5.92 7.00 7.51 
1211 6.36 7.36 7.88 
1216 6.14 7.16 7.54 
1221 5.74 6.85 7.31 
1226 5.92 6.85 .7.21 
1231 5.95 6.89 7.34 
1236 5.93 6.95 7.40 

. . 1241 5.93 6.87 7.15 
1246 5.71 6.72 6.99 
1251 5.68 6.61 6.81 

, 1256 5.57 6.55 6.82 
1301 5.57 6.47 6.75 
1306 . 5.55 6.46 6.89 
1311 5.74 6.51 6.82 
1316 5.61 6.42 6.91 
1321 5.87 6.76 7.25 
1326 6.01 6.87 7.36 
1331 6.02 6.90 7.44 
1336 5.93 6.87 . 7.53 
1341 5.94 6.90 . 7.5'8 
,1346 6.19 7.11 7.51 
1351 6.18 3.16 7.77 
1356 6.32 7.34 7.96 

Run Mean 6.02 6.97 7.36 7.43 7.55 7.36- 



Table 3 

Water and lw-level air temperatures (OC) 

Time (EST) , Water Dry Bulb 

Run 19 9-18-75 

Wet Bulb 



* Cloud 'base 

I 

Table 4 

Temperatures Aloft 

115 5E 
Over Dumps 

Run 19 9- 18-75 

1205E 
Over Water 



Table 5 

Variometer Passes Run 19 9-18-75 

- - Ht. Time Len. of Record 

_-- - - Pass No. Heading - Ft. - m Began - End (min) Turbulence 
a 

1 . .  w . ' !  500 . 152 1227 1235 8.5* moderate 

moderate 

moderate 

* First 2.3 alnutes uf pass 1 on &art but nnt on magwetic tape. 



Table 6 

Infrared thermometer readings Run 19 9-18-75 

(Degrees C above baseline,assumed t o  be 17-01 

Locat ion 

Smith's Point t o  Pattersquash 

Pattersquash t o  Great Gun ~ & c h  

Great Gun Beach t o  Moriches I n l e t  

Moriches I n l e t  t o  cupsoque Beach 

Cupsoque t o  West Groin 

West ~ r o i n  t o  W. Bridge 

West Bridge t o  E. Bridge 

E. Bridge t o  Quogue Bridge 

Quogue Bridge t o  Round Dune 

Round Dune t o  Tiana 

Tiana t o  Shinnecock I n l e t  

Shiiinecock t o  E. End Bay 

E. End Bay t o  Sea Buoy and M a  Buoy 

Shinnecock I n l e t  

F l a t s  i n  Bay 

Middle of Bay 

N. Side Bay 

Temperature Range 

18.2-18.3 

18.1-18.8 

18.2-18.5 

18.0-18.3 

17.9-18.1 

17.8-18.1 

17.8-18.1 

17.8-18.0 

17.9-18.0 

17.9-18.0 

17.8-18.5 

17.9-18.4 

17.8-18.1 

18.2-18.6 

18.5-18.7 

18.5-18.9 

18.8-19.0 
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Figure 1. Aerial vim c 
Run 19, 3-18-75. 



FLgure 2 .  Aerial view of smoke plume, 
3un 19, 9-18-75. 
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1.0 .324E+(31 314.7 47.7 2 - 8 3  
2.0 . 3 s n ~ + o i  134.2 79.3 0.48 
3.0 .956E+01 277.8 & @ o h  Hm1'J 
4 0 . 1 ? 7 ~ + n ?  260.7 2n9.7 f+.82 
5.0 . 1 9 ? t + o l  347.5 ??.6 3 . 5 5 
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GRAr\ID 
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5.0 . . l Z l t + O l  3 3 ' )  . t . L 
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41h.v I .*I) 
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I> K LI 1\1 Up--- 

TOTAL .157E+O2 250.9 k4.6 99.7 H7.9 





BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: March 26, 1976 

TO: F i l e s  

FROM : G. S. Raynor 

SUBJECT: Run 20. 

Smoke run No. 20 w a s  h e l d  on February 10, 1976. Clouds wete s ca r t e r ed  
altocumulus t o  broken c i r r u s  and altocumulus. Light  haze was present .  A 
l a r g e  high was centered over F lo r ida  with a r i dge  up t h e  A t l a n t i c  Coast.  
A deep low was loca ted  i n  e a s t e r n  Canada and a smal le r  low i n  the  midwest. 
NE-SW cold f r o n t s  connected t h e  lows and extended t o  t h e  SW. The gradien t  
flow wac  from t he  9 J .  

Waves were 5-6 f e e t  high one mile  out but somewhat smal le r  c l o s e r  t o  
t h e  beach. 80 no t i ceab le  swel l  was present .  Low t i d e  occurred a t  0822 
and high t i d e  a t  1416. Thus, t h e  t i d e  was r i s i n g  during most of t h e  run. 
Eas te rn  s tandard time is used throughout t h i s  r e p o r t .  

Personnel l e f t  BNL a t  0925. They reached t h e  Coast Guard S t a t i o n  a t  
1000 and Tiana a t  1030. The LC4 l e f t  t h e  Inl 'e t  a t  1140. 

A t  Tiana cup anemometers were mounted a t  he igh t s  of 3 .4,  7.0, 10.7, 
14.3, 18.0 and 23.5 m on t h e  tower. The aerovane, t h e  Weathermaster RH 
probe and the  Thennosystems temperature sensor  were mounted a t  23.5 m. 
The bivane t a i l  broke i n  t h e  s t rong  wind whi le  t ak ing  it up t h e  tower so 
the. bivane was not  used. The 10-m mast was f rozen  i n  a mound of Erozen 
sand and snow d r i f t e d  over it i n  t h e  recenL sCol-m and oouhd not h e  ~ ~ s e d .  

Anemometer counters  were s t a r t e d  a t  1130 and stopped a t  1400. The 
RH and temperature probe and the  aerovane speed were recorded on t h e  P I  
t a p e  recorder .  Temperatures from t h e  permanent sensors  a t  10.7,  18.0 and 
23.5 mwere recorded on the  Lockheed t ape  recorder .  The aerovane cha r t  
was put on f a s t  speed f o r  p a r t  of t h e  run. A t  l e a s t  one and poss ib ly  two 
-anemometer counters  appeared t o  be over-counting. 

0 
The aerovane windodirect ion was about 240 f o r  much of t h e  run,  s h i f r -  

ing  l a t e r  t o  about 230 . Speed averaged about 12 mps, decreasing t o  about 
10 mps l a t e  i n  t h e  run. Gustiness was narrow B 

1' 

Since the  wind f a i l e d  t o  switch t o  t he  expected souther ly  d i r e c t i o n  
u n t i l  a f t e r  t h e  run was terminated,  no densitometer measurements could be 
taken.  However, t he  LCX was s t a t i o n e d  off  Tiana so t h a t  p i c tu re s  could be 
taken from t h e  beach and from the  a i r  t o  document t he  behavior of t he  plume. 
P i c tu re s  were taken from t h e  beach from 1245-1305 and from t h e  a i r  from 
1315-1323. D i f f i c u l t y  was experienced with the  smoke generator  due t o  
o r i f i c e  i c ing ,  water i n  t he  o i l  and the  v i s c o s i t y  of t he  o i l  due t o  the  
cold temperatures.  Smok? output was very low. 



F i l e s  
G. S  . Raynor 
Run 20. March 26; 1976 

The beach was manned by Raynor, Brown, SethuRaman and McNeil, t h e  
LC24 by Jahnig,  Fink and Carlson and t h e  a i r c r a f t  by T u t h i l l .  

0 
A t  1230, a i r  temperature from t h e  L M  was 1.9 C and water  temperature 

0 
1.5 C a t  one mi le  out .  

The smoke plume was somewhat uns tab le  wi th  some smal l  v e r t i c a l  loop- 
ing but  r a t h e r  smooth edged wi th  l i t t l e  meander. 

Anemometer counts a r e  t abu la t ed  i n  Table 1 and p l o t t e d  i n  F igure  1. 
T l ~ r  wind d i r e c t i o n  was almost p a r a l l e l  t o  t he  beach during t h i s  run. Accel- 
e r a t i o n  of wind a t  lower l e v e l s  (Fig.  1)  i s  due t o  t h e  e f f e c t  of t h e  dune. 
Increase  i n  wind speed a t  24 m r e l a t i v e  t o  t h e  lower l e v e l s  i s  probably due 
t o  t he  s t rong  invers ion  over water .  

A p i b a l  ascent  was made a t  1335. Data a r e  shown i n  F igures  2 and 3.  
Di rec t ion  was between SW and WSW near  t he  su r f ace  but WSTJ a l o f t .  Speeds 
increased sharp ly  t o  about 180 m and more gradual ly  h ighe r  up. 

. A i r c r a f t  temperature s p i r a l s  were made over the  ocean a t  1327 and i n -  
land a t  1338 from 152 m t o  762 m (500-2500 f e e t ) .  Data a r e  t a b u 1 a t e d . k  
Table 2 and p l o t t e d  with low-level temperatures i n  F igure  4. The d.a.ta 
suggest a very I&-level  invers ion  c lose  t o  t h e  water ,  a  n e u t r a l  l apse  r a t e  

' 

t o  about 400 m y  a  l a r g e  inversion from 450 - 620 m and an a d i a b a t i c  lapse  
r a t e  above 650 m. 

No variometer da t a  were taken s i n c e  t h e  instrument mounting was no t  
ava i l ab l e .  

In f r a red  su r f ace  temperatures were taken from 1000 f e e t  a t  145 mph 
along t h e  fol lowing t r acks :  from 1300-1315, from t h e  Airpor t  t o  112 mile  
of f  Mastic,  then p a r a l l e l  t o  t h e  shore t o  t he  e a s t  end of Shinnecock Bay, 
then t o  one mile  out and west t o  opposi te  T r i t o n  Lane; from 1350-1415, 
from t h e  ocean of f  Southampton, ac ros s  t h e  beach t o  t he  e a s t  end of Shinne- 
cock Bay, then west over t he  bays t o  Bel lpor t  Bay, then nor th  from Mastic 
t o  WaZing River ,  over L. I. Sound and back t o  t h e  Airpor t .  The r egu la r  

0 
s c a l e  was used over land and an expanded s c a l e  having 2 C across  t he  c h a r t  

0 
and s e t  a t  0  C on the  l e f t  margin was used over the  ocean. Resul t s  a r e  
given i n  Table 3 and p lo t t ed  i n  Figures  5 and 6 .  

O i l  consumption i s  shown i n  Figure 7. 

The run was terminated a t  1400. Personnel l e f t  T i a m  a t  1425' and t h e  
Coast Guard S t a t i o n  about 1500. . They reached BNL about 1600. 

In  summary, a i r  only s l i g h t l y  waraer than t h e  water  r e s u l t e d  i n  a  
s l i g h t l y  uns tab le  plume. 

GSR/ l k  
a t t a c h .  





Table 2 

Temperatures Aloft - Run 20 

Ht. (m) 1338E 
Over Dumps 



Table 3 
0 

IR Temperatures ( C) - Run 20 2-10-76 

Location 

Airport to shore of Bay 

Narrow Bay, water and ice 

Beach 

Ocean off Mastic 

Temperature 
' 0  ' 0 0 .  

-0.1 to 2.5 , average 1.5 
except all roads warmer, to 8.2' 

Ocean 112 mile out, Smith's point to 
. west of Moriches Inlet 1.75 

Just west of. Moriches Inlet ' 1.65 

Moriches Inlet to Ponquogue 1.75 

Ponquogue to Shinnecock Inlet 1.6 

Inlet to east end of bay 1.7 to 1.65 

Ocean, 1 mile out, opposfee easL ead 1.65 to I , ?  

Opposite Inlet and Ponquogue 1.6 

Opposite Tiana and Triton Lane 1.7 

Beach near Southampton 

East end of Shinnecock Bay 

Islands and sand bars 

Bay east of Ponquogue Bridge 

Bay west of Bridge 

Ice in bay 

Land at Quogue 

Quantuck Bay ice 

Land at WesrharnpCoa 

Moneybogue Bay ice 

Moriches Bay ice 

Moriches Bay water 

C. G. Station to Moriches Inlet 

Ice in W. end of Bay 

Water and Ice, Narrow Eay 

Pattersquash Island 

Bellport Bay 

Land, Mastic to Sunrise Hwy. 

Sunrise H l y  to BNL 

BNL to Wading River 

L.I. Sound 

3.0 

0.0 to 0.6 

1.6 to 6.0. 

0.5 

0.0 to 0.5 

-2.0 to -2.2 

1.0 to 4.5 

-1.8 

0.0 to 4.0 

-2.0 

-2.2 to -2.3 

0.2 to 1.0 

0.8 to 3.1 

-2.0 to -1.6 

-2.0 to -1.2 

1.7 . . 

-2.0 to -0.5 

-0.5 to 5.5, average 2.0 

-0.5 to 4.5, average 2.0 

0.0 to '4.0, average 2.5 

-1.0 

Wading River to Airport, return -0.5 to 5.0., average 2.5 
- 386 - 
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F i g u r e  1. A e r i a l  v i e w  of smoke plume,  
Run 20, 2-lC-76. 



Figure 2. Aerialview of smoke plume, 
Run 20, 2-10-76. . - ,- r. . ,. o i -  ' 
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BROOKHAVEN NATIONAL LABORATORY - 

M E M O R A N D U M  

DATE: A p r i l  1 2 ,  1976 

TO : F i l e s  

FROM : G. S. Raynor 

SUBJECT:  Run 21 

. Smoke run No. 2 l w a s  h e l d  on February 26, 1976. Clouds v a r i e d  from over- 
c a s t  a l t o s t r a t u s  a t  1100 t o  o v e r c a s t  c i r r o s t a t u s ,  a l t o s t r a t u s  and a l tocumulus  
by 1245 t o  o v e r c a s t  a l t o s t r a t u s  a g a i n  by 1400. Thick haze  l i r c t e d  v i s i b i l i t y  
t o  abou t  2 mi les .  The a r e a  was i n  a warm s e c t o r  formed by a warm f r o n t  through 
upper  New York S t a t e  and Massachuse t t s ,  and a c o l d  f r o n t  from a low i n  lower 
Michigan through wes te rn  Pennsylvania ,  West V i r g i n i a  and southward.  A high  was 
c e n t e r e d  w e l l  o f f  t h e  mid-Atlant ic  c o a s t .  The g r a d i e n t  wind was SW. 

Fdavcs were about 3 f c c t  h igh .  L o ~ r  t i d a  ooaurred at 8925 and high t i d e  a t  
1553, t h u s ,  t i d e  was r i s i n g  d u r i n g  t h e  run.  Eas te rn  s t a n d a r d  t ime is used 
throughout  t h i s  r e p o r t .  

Pe rsonne l  l e f t  BNL from 0910 t o  0930. They reached T iana  a t  0950 and t h e  
Coast  Guard s t a t i o n  a t ,  1010. The LCM l e f t  t h e  i n l e t  about  1115. 

At T iana ,  cup anemometers were mounted a t  h e i g h t s  o f  3.4,  7 .0 ,  10.7,  14.3 ,  
18.0  and 23.5 ?-I on t h e  tower and h e i g h t s  o f  1, 2 ,  4 ,  6 ,  8 and 10 M on t h e  10-?l 
mast .  The mast was l o c a t e d  about 1 . 5  M above and 22 M from t h e  w a t e r  a t  t h e  
beg inn ing  o f  t h e  run ,  b u t  about 1 . 0  M above and 10 M from t h e  w a t e r  . a t  t h e  end. 
Waves were reach ing  t h e  b a s e  o f  t h e  mast a t  t h e  end. The tower anemometer count- 
e r s  were s t a r t e d  a t  1035 and t h e  beach anemometer c o u n t e r s  a t  1110. The 
7.0 M c o u n t e r  appeared t o  b e  double  coun t ing .  

The aerovane,  MRI b i v a n e ,  Weathermeasure RH probe,  and Thermosys tems tem- 
p e r a t u r e  s e n s o r  were mounted a t  23.5 M. A l l  excep t  t h e  aerovane were recorded 
on t h e  P.I. t a p e  r e c o r d e r .  'l 'emperatures from ehe 3 aperacing cower levels  
(10.7, 18.0  and 23.5 PI) were recorded on t h e  Lockheed t a p e  r e c o r d e r  s t a r t i n g  
a t  1210. 

The aerovane d i r e c t i o n  was 230' and spee.d 6;O mps a t  1045. A t  1105, t h e  
r e a d i n g s  were 22.5" and 6.5 mps. By 1210, t h e y  had s h i f t e d  t o  218.' and 8.0 mps. 
A t  1242, they s h i f t e d  t o  210' and 8.0 mps. D i r e c t i o n  remained a t  207 t o  210" 
u n t i l  1356 when a c o n s t a n t  s h i f t  t o  t h e  west  o c c u r r e d ,  r each ing  240" a t  1435. - 
Speeds d e c r e a s e d ' d u r i n g  t h a t  p e r i o d  t o  6 . 5  mps. Gus t iness  was s l i g h t l y  wide D. - - s e v e r a l  s t e p - l i k e  wind d i r e c t i o n  s h i f t s  o f  about 10" occur red  a p p a r e n t l y  due t o  
an ins t rument  problem. 

P i b a l s  were t aken  a t  1134 and 1320. 

The LCX was s t a t i o n e d  about 1 m i l e  o f f  T r i t o n  Lane a t  1133 ( F i g u r e  1 )  and 
s t a r t e d  smoke a t  1134. Densitometer t r a v e r s e s  a long  Dune Road were n'ot s t a r t e d  
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u n t i l  1240 when t h e  wind reached a  f a v o r a b l e  d i r e c t i o n .  Nine success ' fu l  

I passes  were made from 1240 - 1340. 

The smoke was ended a t  1340 and t h e  LC2 moved t o  112 m i l e s  o f f  t h e  beach.  
Smoke was s t a r t e d  from t h e r e  a t  1359 and d e n s i t o m e t e r  t r a v e r s e s  s t a r t e d .  How- 
e v e r ,  t h e  wind s h i f t  made f u r t h e r  t r a v e r s e s  u s e l e s s  s o  t h e  r u n  was t e rmina ted  
a t  1435. 

The smoke plume w a s  q u i t e  s t a b l e ,  low on t h e  w a t e r  and smooth edged. No I: . 
p i c t u r e s  w e r e , t a k e n  from t h e  beach because  of t h e  haze  and t h e  c loud  background. 

The fo l lowing  w a t e r  t empera tu res  were t aken  from t h e  LC2: 1155, 1 m i l e  
o u t ,  4.3OC; 1428, 0.5 m i l e s  o u t ,  4.3"C; 1 5 2 0 , . 1 . 5  miles o u t ,  4 . 3 O C .  

i 

The beach was manied by Raynor, Brown, SethuRaman and McNeil, t h e  LCN. by 
J a h n i g ,  Fink and Car lson,  and t h e  a i r c r a f t  by T u t h i l l .  

counts  a r e  t a b u l a t e d  i n  Tables  1 and 2 and p l o t t e d  in F i g u r e  2.. 
E e ' p r o f i l e  on t h e  beach i s  n e a r l y  l o g a r i t h m i c .  The wind p r o f i l e  observed a t  
Tiana,Tower shows some i n t e r e s t i n g  c h a r a c t e r i s t i c s .  The lower  l e v e l s  up t o  
about  1 0  'M show t h e  e f f e c t  o f  t h e  dune. The upper l e v e l s  (E > 10m) a r e  n o t  
a f f e c t e d ,  by t h e  dune and a r e  a l s o  above t h e  i n t e r n a l  boundary l a y e r  as i n d i c a -  
t e d  by mean temperature  measurements a t  t h e  tower.  The wel l -de f ined  change i n  
s l o p e  o f  t h e  wind p r o f i l e s  r e f l e c t s  t h e  change i n  roughness.  An e s t i m a t i o n  o f  
roughness l e n g t h s  could b e  o b t a i n e d  by e x t r a p o l a t i o n  o f  t h e s e  p r o f i l e s  a s  below: 

Eo (beach) = 1 7  cm 

2 (ocean) = 1 mn 
0 

A change i n  roughness o f  about  20 o r d e r s  o f  magnitude was exper ienced  f o r  
t h i s  run.  For some o f  t h e  p rev ious  runs  t h e  change i n  p r o f i l e  s l o p e  w a s  n o t  
ve ry  w e l l  de f ined .  Th is  was probably  due t o  a d d i t i o n a l  e f f e c t s  o f  s i g n i f i c a n t  

, change i n  s u r f a c e  temperature .  .During February and March, t h e  average s u r f a c e  
temperatures  o f  s e a  and l a n d  t end  t o  b e  approximately  t h e  same. 

P i b a l  d a t a  a r e  shown i n  F igures  3  and 4. Both d i r e c t i o n  2nd speed 
.showed s e v e r a l  r e v e r s a l s  w i t h  h e i g h t .  

A i r c r a f t  t empera tu re  s p i r a l s  were made t w i c e  o v e r  t h e  ocean ,2nd i n l a n d .  
R e s u l t s  a r e  t a b u l a t e d  i n  Table  3  and p l o t t e d  i n .  F igure  5. The d a t a  shows a 
s t r o n g  i n v e r s i o n  t o  about  400 t o  500 M and n e a r l y  i s o t h e m a l  l a p s e ,  r a t e s  above 
Air tempera tu res  a t  a l l  l e v e l s  were w e l l  above w a t e r  t empera tu re .  

No var iomete r  d a t a  were t aken  s i n c e  t h e  i n s t r u m e n t  mounting was n o t  a v a i l -  
a b l e .  Photographs o f  t h e  plume was t aken  from t h e  a i r  b u t  no t imed rms were 
made o v e r  t h e  plume s i n c e  a c c e s s  t o  t h e  h o l e  i n  t h e  bottom of  t h e  f u s e l a g e  i s  
very  d i f f i c u l t  i n  t h i s  new a i r c r a f t .  

I n f r a r e d  s u r f a c e  t empera tu res .were  t aken  on t h e  e q a n d e d  s c a l e  a t  0 .5  m i l e s  
o u t  from Mast ic  t o  t h e  e a s t  end of Shinnecock Bay and a t  1 . 5  m i l e s  o u t  back t o  
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Tiana.  Trouble  - w i t h  t h e  r e c o r d e r  p reven ted  t a k i n g  f u r t h e r  d a t a .  Data  were 
t aken  from 1135 - 1155 a t  1000 f e e t  and 110 mph, and a r e  shown i n  Table  4 .  
The a i r c r a f t  l e f t  e a r l y  due t o  low c louds  moving i n  o v e r  t h e  a i r p o r t .  

O i l  consumption is  shown i n  F igure  6. The o i l  drum was k e p t  i n  t h e  s m a l l ,  
h e a t e d  t r a i l e r  on t h e  LCM p r i o r  t o  and d u r i n g  t h e  run s o  o u t p u t  r a t e  was some- 
what h i g h e r  t h a n  d u r i n g  Run 20, b u t  s t i l l  low. 

The run  was t e rmina ted  a t  1433. Personne l  l e f t  T iana  at  1525 and t h e  LCH 
somewhat l a t e r  s i n c e  oceanographic  measurements were t aken  a f t e r  completion of 
t h e  smoke run.  Personne l  reached BNL a t  1610 and 1640. 

In  summary, t h i s  w a s  one o f  t h e  few s u c c e s s f u l  w i n t e r  runs .  The warm a i r  
o v e r  c o l d  w a t e r  r e s u l t e d  i n  a s t a b l e  plume. 







Table 3 

Temperatures Aloft Run 21, 2-26-76 

HT. (m) 

152 

183 

213 

244 ' 

2 74 

385 

335 

36 6 

396 

1202E 1212E 1314E 
Over Over Over 
Ocean Land Ocean 

1320E 
Over 
Land 



Table  4 . 

I R  Temperature Measurements 

Run 21, 2-26-76 

Loca t ion  . 

0.5 m i l e s  o u t  

Mas t ic  t o  Moriches I n l e t  
Moriahoc I n l e t  
E.  of  I n l e t  
TJ. J e t t y  
W. Br idge - Quogue Bridge 
Round Dune - Tiana  
Pnnq11n ,gle 
Shinnecock I n l e t  
E. o f  I n l e t  
E. end o f  Bay 

1 . 5  m i l e s  o u t  

E . ' e n d  o f  B a y .  
E. o f  I n l e t  
I n l e t  
W. o f  I n l e t  t o  T iana  

V i s u a l  Meter Readinps 

~ n l a n d ,  dumps a r e a  
~ k d ,  Quogue a r e a  

, Quantuck Bay 
Moriches Bay 

Temperature 
("0 
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Figure 2.  Aerial  view of smoke plume, 
Run 21, 2-26-76. 
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Corrected f o r  plume angle  23 .6  59.3 54.4 
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: September 14, 1976 

TO : F i l e s  

FROM': G.S. Raynor 

S.UBJECT: Run 22 

Smoke run no. 22 was h e l d  on May 11, 1976. Clouds increased from 
s c a t t e r e d  c i r r u s  t o  broken c i r r u s  by 1030 t o  overcast  c i r r u s  and c i r r o -  
s t r a t u s  by 1100 t o  overcas t  c i r r o s t r a t u s  and a l t o s t r a t u s  by 1230. Haze 
l imi t ed  v i s i b i l i t y  t o  3 o r  4 miles .  A high was centered wel l  o f5  shore  
whi le  a cold f r o n t  with waves extended along t h e  Sa in t  Lawrence Valley,  
through Ohio and Southwest. A l o w  was centered i n  South Carolina wi th  a 
warm kront  enscward a ~ i d  a cold f r o n t  soi~thwestward. The gradien t  wind 
was Soucherly. 

A t  Shinnecock I n l e t ,  high t i d e s  occurred a t  0425 and 1657 and low 
t i d e  a t  1019. Thus, t he  t i d e  was r i s i n g  during t h e  run. Waves were 
4-5 f e e t .  Eastern s tandard t ime i s  used i n  t h i s  r epo r t .  

Personnel l e f t  BNL a t  0640, a r r ived  a t  t h e  Coast Guard S t a t i o n  a t  
0720 and a t  Tiana a t  0725. The LCM l e f t  t h e  I n l e t  about 0830. It had 
been planned t o  use t h e  d e n s i t m e t e r  on Cobolt but t h e  wind was too  
s t rong  and t h e  ocean too rough so  it was used i n  t h e  van. 

Tiana was manned by Raynor, Brown, SethuRaman and McNeil. Cup 
anemometers were mounted a t  he ights  of 3.4, 7.0, 10.7, 14.3, 18.0 and 
23.5 m on t h e  tower and he igh t s  of 1, 2, 4 ,  4 , .  8 and 10 m on t h e  10-m 
mast. The mast was loca ted  about 25 m from and 1.5 m above t h e  water 
a t  t h e  beginning of t h e . r u n  but t h e  waves were nea r ly  t o  t h e  base a t  t h c  
end. Considerable t r o ~ b l e  and de lay  was caused by b o l t s  on t h e  10-n? tower 
and a connector corroded Ly s a l t .  Tower anemmeters were s t a r t e d  a t  0821 
and t h e  beach anemometers a t  0921. The 10.7-m anemometer f a i l e d  t o  work 
proper ly  and was changed a t  0930. The 23.5-m and 7.0-m anemometer gave 
quest ionable data .  The 4-m beach anemometer appeared t o  be double counting 
and the  da t a  from 8.0-m and 10.0-m were not  used. 

The Aerovane, MRI bivane, Weathermeasure RH probe and Thermosystems 
temperature sensor  were mounted a t  23.5 m. A l l  except t h e  Gerovane speed 
were recorded on t h e  P.I. t ape  recorder .  Visual temperature readings a t  
1330 E were: 10.7m, 1 1 . 9 0 ~ ~ ;  18 m y  11.81°c;23.5 m, 1 1 . 8 5 ~ ~ .  

.. .Wind speed and d i r e c t i o n  a s  recorded by t h e  aerovane were r a t h e r  s teady 
a.hd gave the  fol lcwing mean readings during t h e  t h r e e  t r a v e r s e  periods: 

1010-1050 175: ' .  12.0 nps 
1125-1200 1770 11.0 mPS 
1245-1330 170 12.0 nps 



: Smoke Run 22 September 1 4 ,  1976 
. . 

. . . . . . 
Gustiness was wide D o r  narrow C. Anemometer wind speeds a r e  t abu la t ed  i n  
Tables 1 and 2 and p l o t t e d  i n  F igure  1. 

I Piba ls  were taken a t  1035, 1155 and 1309 (Figures 2 and 3) .  A l l  a scents  
gave s i m i l a r  d a t a ,  a speed maximum near  200 m and d i r e c t i o n  veering with 
height .  

The LCM was manned by Jahnig,  Carlson and Fink. Af t e r  making t e s t  
smoke; it was s t a t i oned  about 1.5 miles  o f f  T r i ton  Lane. (Figure 4)  and 
s t a r t e d  smoke a t  0929.. The plume crossed t h e  beach sonewhat west of Tiana 
and densitometer t r ave r se s  were made from 1010-1050. Distance from t h e  
boat t o  t h e  road was 2.95 km. 

The LCM was then  s t a t i o n e d  about a mi le  out and a l i t t l e  f a r t h e r  e a s t .  
Smoke crossed near  t h e  west end of Tiana parking l o t .  Distance was 2.15 km. 
Traverses  were made from 1125-1200. 

The LCMwas then  moved t o  about 2.5 miles  out and f u r t h e r  e a s t .  Distance 
was 3.85 km. Smoke crossed t h e  beach nea r ly  a mi le  e a s t  of Tiana. Traverses  
were made from 1245-1330. 

The smoke plume was low on t h e  water and smooth edged but somewhat un- 
even on top ,  t y p i c a l  of near  n e u t r a l  condi t ions .  No photos were taken f r m  
t h e  beach because of t h e  haze and cloud background. 

0 
Water tgmperature was 10.3 a t  1.5 mi les  out.  A i r  temperature from t h e  

LO1 was 12.9 . 
The Cessna 172 was manned by A. T u t h i l l  and a r r ived  a t  Tiana about 1115. 

I R  measurements were made a t  1.5 m out  from Nas t ic  t o  t h e  e a s t  end of 
Shinnecock Bay and a t  0.5 m i n t e r v a l s  out  t o  2.5 miles  oppos i te  t h e  I n l e t  from 
1100-1145. A l t i t ude  was 300 f e e t  and f l i g h t  speed 80 mph. A f l i g h t  was made 
along t h e  bays on t h e  r e t u r n  f l i g h t  a t  600 f e e t  a t  120 mph from 1330 t o  1345. 
Resul t s  a r e  tabula ted  in Table 3 and p l o t t e d  i n  F igure  5. Temperature maxima 
were loca ted  opposi te  both i n l e t s .  

Temperature s p i r a l s  were taken over t h e  ocean from 91-762 m (300 t o  
2500 f e e t )  a t  1155 and 1315 and over t h e  land from 152-762 m (500 t o  2500 f e e t )  
a t  1210: Resul ts  a r e  t abu la t ed  i n  Table 4 and p l o t t e d  i n  F igure  7 with t h e  
water and low- leve1 ,a i r  temperature. A moderate invers ion  was loca ted  a t  
150 m over t h e  water  wi th  s l i gh t ty s t ab l e  lapse  r a t e s  above. 

Photographs were taken of t h e  plume from a t  l e a s t  two of t h e  t h r e e ' b o a t  
pos i t ions .  

The variometer and t h e  eps i lon  meter were flown f o r  turbulence measure- 
ments but  t h e  s t r i n g  used f o r  a variometer t a i l  was apparent ly  t oo  long. 

. . The instrument f a i l e d  t o  f l y  l e v e l  and t h e  da t a  a r e  u se l e s s .  Resul t s  frcm 
t h e  eps i lon  meter w i l l  be repor ted  sepa ra t e ly  a f t e r  t h e  magnetic t ape  i s  
analyzed . 



Smoke Run 22 September 14, 1976 

O i l  consumption was s teady  during each t r a v e r s e  period and i s  p l o t t e d  
in Figure  8. . . 

The run was terminated a t  1331. ~ e r s o n d e l '  l e f t  Tiana a t  1415. 

In sum&ary, water  appreciably cooler  than t h e  a i r  and a moderate low- 
l e v e l  inversion over t h e  water r e s u l t e d  in a r a t h e r  s t a b l e  plume 'desp i te  
t h e  high wind speeds. 

GR: j s  
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Table 3 

I R  Temperature Measurements - Run 22 - 5-11-70 

Location 

Beach 

0.5 miles  out 
Off Mastic 
Mastic t o  W. of Moriches I n l e t  
J u s t  W. of and oppos i te  I n l e t  
E. of I n l e t  t o  Cupsoque 
Cupsoque t o  W. g ro in  
W. g ro in  t o  W. bay br idge  
W. bay br idge  t o  E. bay br idge  
E. bay br idge  t o  Quoque br idge  
Qrioque bridge Lu Ruund Dune ' 

Round Dune t o  Tiane 
Tiana t o  W. of Shinnecock I n l e t  
Opposite I n l e t  
I n l e t  t o  E. end bay 

1 mi le  out  
E. end bay t o  I n l e t  
Opposite I n l e t  
W. of I n l e t  t o  Tiana 
Tiana t o  T r i ton  Lane 

1.5 mi les  out 
Tiana t o  I n l e t  
Opposite I n l e t  
E. of I n l e t  t o  E. end 

2 miles  out  . . 

E. end t o  I n l e t  
Opposite I n l e t  
I n l e t  t o  Tiana 

2.5 .miles out  
Tiana t o  I n l e t  
Opposite I n l e t  
I n l e t  t o  E. end 

Shinnecock by near  I n l e t  
Sand bars  
Bay . 

Shoals 
Bay E. of Ponquoque br idge  
Bay W. of br idge 
Sand bars  
Tiana Bay 
Bay from Tiana t o  Round Dune 
S:lallms 
West end bay 
Land and water a t  Quoque 

0 Temperature( C ) ,  
Range . Mean 



Table 3 (continued) 

Locat ion 

Quantuck Bay' 
Land, Westhampton 
Moneyboque Bay ' 

.E. end Moriches Bay 
Moriches Bay E. of Inlet 
Inlet to C.G. station 
Inlet t0.W. 'end bay 
Narrow Bay 

0 Temperature( C) 
Range Mean 



Table 4 

Temperatures A l o f t  - Run 22 - 5-11-76 

1155 
Over 
Ocean - 
12.8 
13.2 
14.9 
15.2 
15.2 
15.1 
14.9 
14.6 
14.5 
14.4 
14.2 
13.9 
13.8 
13.6 
13.2 
13.0 ' 

22,8 
12.5 
12.2 
12.1 
11.8 
11.7 
11.5 

1210 
Over 
Dumas 

13 15 
Over 
Ocean - 
13.1 
14.1 
15.1 
15.1 
15.1 
14.9 
14.6 
14.4 
14.2 
14.0 
13.7 
13.5 
13.2 
13.0 
12.9 
12.8 
12.5 
12.3 
11.9 
11.9 
11.7 
11.6 
11.7 
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Figure 1. Aerial  view of smoke plume, 
Run 22, 5-11-76. 



Figure 2. Aerial view of smoke plume, 
Run 22, 5-11-76. 
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M E M O R A N D . U M  

TO : F i l e s  

F R O M  : G. S. Raynor 

SUBJECT:  Run 23 

Smoke'run no. 23 was he ld  on June 4 ,  1976. Skies were c l e a r  a t  f i r s t  
wlth s c a t t e r e d  altocumulus appearing a t  LlLU. A l a rge  high was ceuceied 
north of New England and extended over t h e  whole no r theas t .  A t  Shinnecock. 
I n l e t ,  t i d e  was low a t  0504 and 1727 and high a t  1141. Thus, it changed 
from incoming t o  outgoing during t h e - r u n .  Waves were smal l ,  from 1-2 f e e t ,  
but increased somewhat during the  af ternocn.  

0 
The Aerovane wind d i i e c t i o u  wa3 120-130 u n t i l  1435 when it changed t o  

135'. Speeds were 5-6 mps. Gustiness was on t h e  boundary between wide D 
- and narrow B1. 

.Eas te rn  s tandard time i s  used i n  t h i s  r e p o r t .  

Personnel l e f t  BNL a t  0810 and 0835. They a r r ived  a t  Tiana a t  0910. 
The LCM l e f t  t h e  I n l e t  about 1010. Argonne personnel were conducting balloom 
d i spe r s ion  experiments a t  Tiaaa. 

Tiana was manned by Brown, Raynor, Sethubman, D i e t e r l e  and McNeF1. 
Cup anemometers were mounted a t  he1ghCS of 3 . 4 ,  7.0, 10.7, 14.3, 18.0 and 
23.5 m on t h e  tower and he ights  of 1, 4 ,  4 ,  6 ,  8 and 10 m on the 10-m mast 
wnich was loca ted  about 12 m from and 1 m above t h e  water on a small  s t ep -  
l i k e  r i s e .  The 23.5 m anemometer f a i l e d  t o  work because of a bad wire .  The 
10.7 m anemometer a l s o  f a i l e d  t o  g ive  usable  da ta .  Anemometer da t a  were 
s t a r t e d  a t  1020. 

The Aerovane, MRI bivane and Weathemeasure RH probe were mounted a t  
23.5 m. The bivane and RH probe were recorded on t h e  Lockheed tape recorder  
from 1120 - 1415. Tower temperatures were not  recorded but were observed a t  
1100 and 1130. A p i b a l  was taken a t  1417. 

The L a  was manned by Jahnig  and Carlson. Test smoke was s t a r t e d  a t  1316. 
It was not s t a r t e d  e a r l i e r  because of t h e  shallow angle  between t h e  wind and 
t h e  beach. The LCN anchored a t  1320 and made smoke u n t i l  1443. A s e t  or' 
t r ave r se s  was made along Dune Road from 1408 t o  1435 with the  LO1 i n  t he  posi-  
t i o n  shown in Figure 1. Pic tures  of t he  plume were taken from t h e  beach and 
from t h e  a i r .  The plume was smooth edged, low t o  the water  and somewhat un- 
even'on top. Af t e r  t he  smoke run was f in i shed ,  the  LC3 was used f o r  balloon 
r e l eases  f o r  t he  Argonne eye r imen t s .  



F i l e s  
G. S  . Raynor 
Run 23 

The Cessna 172 was manned by S. Fink. 1nfrared.thermometter measurements 
were taken from the  a i r p o r t  t o  t h e  ocean and p a r a l l e l  t o  the .  coas t  a t  0.5 miles  
out  from Mastic t o  Southampton. Traverses  x e r e  then  made oppos i te  Shinnecock 
I n l e t  every h a l f  mi le  from 0.5 t o  2.5 mi les  out .  On the  r e t u r n  t r i p ,  a  pass 
was made over t h e  bays. 

, . 

Temperature s p i r a l s  were taken from 30 - 762 m over t h e  ocean and from 
152 - 762 m inland. La ter ,  they were taken a t  4  l oca t ions  along a  l i n e  from 
Sag Harbor t o  south of Bridgehampton. 

No variometer da t a  were obtained s ince  t h e  s t r i n g  t a i l  f a i l e d  t o  keep t h e  
L n s t i u i i e ~ ~ t  l eve l .  

Water temperature was 1 3 . 2 ' ~  a t  2  miles  out  and 14.4 and 14.5 a t  0.75 
miles  out .  Temperature; on the  tower a t  1100 and 1130 r e spec t ive ly  were: 
10.7 8, 14.70 and 14.49 C; 18.0 m, 14.83 and 14.41 '~;  23.5 m y  14.96 and 
14.61 C. 

Anemometer da ta  a r e  tabula ted  i n  t a b l e s  1 and 2 and p lo t t ed  i n  F igure  2. 
The tower p r o f i l e  i s  bel ieved due t o  t he  beach and dunes upwind of t he  tower. 

P i b a l . d a t a  a r e  shown i n  Figures  3 and 4 .  Di rec t ion  became more e a s t e r l y  
with he ight  while  speed showed a maxisum below 150 m. , 

Lowe-level and water temperatures a r e  p l o t t e d  i n  F igure  5. .  However, they 
a r e  a l l  near ly  instantaneous values and not neces sa r i l y  r ep re sen ta t ive  of 
longer per iods.  

Temperatures a l o f t  a r e  tabula ted  i n  t a b l e  3 and p lo t t ed  a s  p r o f i l e s  i n  
Figure 6. A small invers ion  was present  over t h e  ocean with s l i g h t l y  s t a b l e  
lapse  r a t e s  above about 200 m. The temperature c ross  s ec t ion  across  the  south 
f o r k ' i s  shown i n  Figure 7. The small  invers ion  disappears  inland while hea t ing  
over t he  land i s  evident .  

The I R  water temperature da ta  a r e  tabula ted  i n  t a b l e  4 and p l o t t e d ,  f o r  
t he  I n l e t  a r e a ,  i n  Figure 8.  Coldest temperatures were centered south of the  
I n l e t  with warm water both e a s t  and west.  

O i l  consumption was about normal although only one genera tor  was operat ive.  
Data a r e  p l o t t e d  in Figure 9. 

The run was ended a t  1455. Personnel l e f t  Tiana a t  1555, 

In  summary, the  small  low. leve1  invers ion  was enough t o  g ive  a  s t a b l s  
plume. This i s  one of t he  few runs with a  SE wind although the  angle  t o  , t h e  
beach was too shallow f o r  bes t  densitometer da ta .  

GSR/ 1~ 
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Table 3 
Temperatures Alof t  - Run 23 . - 6-4-76 

Ht.(m) 1124E 113 2E 1245E 1251E 1256E 1304E 
Over Ocean Over Dumps Sag Harbor Long Pond Bridge- Over Ocean 

hamp ton  

30 13,6 

6 1 14.6 



w 
,. .*.. - .. 6 . .* .- ( .  ,. +i  ' 
" 1y '7 l. 

. , a  
Table 4 

I R  Measurements - Run 23 

Location Range (OC) 

Sunrise Hwy t o  Bay 
Narrow Bay 
Beach 

Ocean S. of Mastic 

0.5 miles out 
Mastic - Moriches I n l e t  
Moriches In l e t  - W. groin 
W. groin - W. bridge 
W. bridge - Quogue bridge 
Quogue bridge - Tiana 
Tiana - Ponquogue 
Ponquogue - Shinnecock I n l e t  
I n l e t  - E. end bay 

1 mile out 
E. end bay - I n l e t  

, Inlet  -Tiana 

1.5 miles out 
Tiana - I n l e t  12.7-14.6 

coldest t o  eas t ,  warming just  eas t  of Tiana 
In l e t  - E. end 12.8-13.2 

2 miles out 
,E.end - In l e t  

Inlet-Tiana 

2.5 miles out 
Tiana - In l e t  

I n l e t  - E. end 

Beach 
E. end Shinnecock Bay 
Bay opposite i n l e t  
E. of Ponquogue bridge 
W. of 18 . I t  

Center of bay 
W. end bay 
land a t  Quogue 
Quantuck Bay 
Moneybogue Bay 
E. end Moriches Bay 
E. of and opposite C. G. Stat ion 
E. of I n l e t  
Just  W. of I n l e t  
W. end bay 
Narrow Bay 
Land t o  Airport 

12.5-13.2 13.0 
coldest a t  I n l e t  
12.6-13.4 13.0 
warmest a t  Tiana 

12.7-13.6 
warmast a t  Tiana 
12.7-13.0 
coldest a t  I n l e t  







SUOKE-TIANA REACH RUN 2 3  
F J G U b F  3 

YEAR 7 6  MONTH 6 DAY 4 RELEhsE TIME 1417 EST ASCEHT MO.01 SITE 1 STATION HEI6HT l0.H 
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Figure 1. View of smoke plume from 
Tiarza Tower, Run 23, 6-4-76. 





P4gure 3. A e r i a l  v i e w  of smoke plume, 
Run 23 ,  6 - 4 - 7 6 .  
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BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE:  Sept .  '13, 1976 

TO i F i l e s  

F R O M  : G .  S .  Raynor 

SUBJECT: Smoke Run 24 

Smoke run no. 24 w a s  h e l d  on June 8 ,  1976 i n  conjunct ion w i t h  Argonne 
b a l l o o n  experiments.  Weather was c l e a r  e a r l y  w i t h  a  t h i n  c i r r o s t r a t u s  over- 
c a s t  l a t e r .  Heavy haze was p r e s e n t .  4 l a r g e  high was centered over  P1issour.i 
and Arkansas wi th  a  r i d g e  extending n o r t h e a s t  i n t n  t h i n s  a r e a .  A small low 
was l o c a t e d  n e a r  Cape, H a t t e r a s  w i t h  a  warm f r o n t  NE about 200 mi les  south  nf  
Long I s l a n d .  Another low was l o c a t e d  i n  e a s t e r n  Canada wi th  a  cold f r o n t  along 
t h e  S t .  Lawrence Val ley.  The g r a d i e n t  wind was southwest.  

At Shinnecock I n l e t ,  low t i d e  occurred a t  0901 and high t i d e  a t  1541. Thus, 
t h e  t i d e  was, r i s i n g  dur ing  the  run. Waves were 1-2 f e e t .  Eas te rn  s t a n d a r d  t i n e  
is  used i n  t h i s  r e p o r t .  

Personnel  l e f t  BNL a t  0840 and reached t h e  Coast Guard S t a t i o n  a t  0920 and 
Tiana somewhat l a t e r .  The L a 1  l e f t  the  I n l e t  a t  1015. 

Tiana was manned by Brown, Raynor, SethuRaman and McNeil. Cup anemometers 
were mounted a t  h e i g h t s  of 3.4, 7.0, 10 .7 ,  14.3 ,  18.0 and 23.5 m on t h e  t o c e r  
and h e i g h t s  o f  1, 2 ,  4 ,  6 ,  8  and 10 m on t h e  beach mast which was l o c a t e d  about 
25 m from and 1 m above t h e  wa te r .  The beach was smooth and t h e  mast was l o c a t e d  
on a s m a l l  r i s e .  Tower anemometer coun te r s  were s t a r t e d  a t  1001 and t h e  beach 
anemometers a t  1027. 

The Aerovane, MRI bivane and LJeathermeasure ?a probe were moun~ed a t  23.5 m. 
The permanent temperature  s e n s o r s  a t  10.7 ,  1 8  and 23.5 m were s t i l l  o p e r a t i v e .  
Data were taken on t h e  Lockheed t a p e  r e c o r d e r  a s  fol lows : 

1048-1250 - Bivane and RH 
1252-1330 - Bivane speed and e l e v a t i o n ,  10.7 m and 23.5 m temperature 
1331-1425 - Bivane and 23.5 m temperature .  

Aerovane wind d i r e c t i o n s  ranged from 215 - 224' and speed .  from 5-8 mps . 
Anemometer wind speeds a r e  t abu la ted  i n  Tables 1 and 2  and p l o t t e d  i n  Figure 

1. Data from 10.7  m on t h e  tower and 8  m on t h e  mast were n o t  used. Data a r e  
t a b u l a t e d  f o r  two time per iods  because t h e  10 m anemometer a l s o  f a i l e d  about 
1300. 

., 

Temperatcres read v i s u a l l y  from t h e  tower sensors  a r e  l i s t e d  i n  Table 3  and 
p l o t t e d  i n  Figure  2  wi th  a i r  and water  temperatures  taken from t h e  LGY. Also 
shown a r e  teniperature and humidity d a t a  from a n a l y s h  of the  magnetic t a p e  
record.  The v i s u a l  d a t a  show an i n v e r s i o n  over  t h e  tower he igh t  i n t e r v a l .  



Smoke Run 24 Septenber  1 3 ,  1376 

P i b a l s  were taken a t  1135, 1205 aild 1409. Data a r e  p l o t t e d  i n  F igures  3 
and 4. A l l  a s c e n t s  show a speed maxinun a t  low l e v e l s .  3 0 t h  speed and d i r e c -  
t i o n  d a t a  show a change i n  c o n d i t i o n s  between a s c e n t s  2 and 3 .  

The L a  was manned by Jahn ig  and Car lson.  I t  was used f o r  Argonne b a l l o o n  
r e l e a s e s  u n t i l  about  1245. I t  was then s t a t i o n e d  about 0 .3  m i l e s  o f f  Tiana i n  
t h e  u o s i t i o n  shown i n  F igure  5. Smoke was produced from 1325 t o  1422. 9n ly  
one burner  was o p e r a t i v e  b u t  o u t p u t  r a t e  was n e a r  normal a s  shotin i n  Figure  6.  
Nine t r a v e r s e s  were made a long Dune Road from 1340 - 1417. Dis tance  from t h e  
s o u r c e  t o  t h e  plume was 0.93 km. S e v e r a l  p i c t u r e s  of t h e  plume v e r e  taken from 
t h e  beach and some from t h e  a i r c r a f t .  The plume was s t a b l e ,  smooth edged and 
reached t h e  w a t e r  about 3 b o a t  l e n g t h s  downwind. 

The a i r c r a f t  was manned by S .  Fink. I n f r a r e d  t h e r n o n e t z r  measurgments were 
made from t h e  a i r p o r t  t o  t h e  o c e v l  and p a r a l l e l  t o  t h e  beach a t  0 .5  m i l e s  out  
from Mast ic  t o  Southanpton.  Passes  were a l s o  made o p p o s i t e  Shinnecock I n l e t  
from 1 . 0  t o  2.5 mi les  o u t ,  a c r o s s  t h e  beach and over  Shinnecock Bav. Data a r e  
t a b u l a t e d  i n  Table  4 and p l o t t e d  i n  F igure  7. Temperatures were warn o p p o s i t e  
. t h e  I n l e t  and c o l d e r  b o t h  e a s t  and wes t .  

Temperature s p i r a l s  were made from 30 m - 762 m over  t h e  ocean a t  1213 and 
1306 and from 152 n - 762 n over  t h e  l a n d  a t  1222. Data a r e  t a b u l a t e d  i n  Table  
5 and p l o t t e d  i n  F igure  8. A l a r g e  low-level i n v e r s i o n  is  i n d i c a t e d  by t h e  d a t a  
w i t h  s t a b l e  l a p s e  r a t e s  above. The cause  of t h e  p a t t e r n  i n  t h e  1306 sounding i s  
n o t  known b u t  may be r e l a t e d  t o  t h e  change i n  c o n d i t i 6 n s  sugges ted  by t h e  p i b a l  
d a t a .  

No t u r b u l e n c e  d a t a  were ob ta ined  s i n c e  a s h o r t  i n  t h e  power supply u n i t  w i t h  
subsequent smoke and danger of f i r e  caused an e a r l y  r e t u r n  t o  t h e  a i r f i e l d .  

The r u n  was t e rmina ted  a t  1426. Personnel  l e f t  Tiana a t  1500 and reacned 
BNL a t  1545. 

I n  summary, a l a r g e  low-level  i n v e r s i o n  over  t h e  w a t e r  r e s u l t e d  i n  a s t a b l e  
plume . 





i ..?!l' 6.n11 C C T  i .or) - ,. 17 n 1 3  . n o  ----.--. -.--- 
r : > i n  a . 5 "  Z .  hU ? . ;>?  

------ --.------ 
PEI8=*T [ M I  - _ - -  ---- 



Table 3 

Low-Level Air and Water Temperature and Humidity 

Temperatures from Tower (visual readings) 
Height (m) 

T ime - 10.7 18.0 23.5 

Temperature from 23.5 m (1245 - 1320) 

Mean - S.D. V t 4  & 

18.4 0.88 19.8 17.2 

Specific Humidity ( p l k g )  from 23.5 m 

Time - Mean S .D. Max. Y& - 
. . 

1045-1125 8.85 0.06 8.95 8.68 
1125-1205 8.48 0.46  8.93 7.67 ' 

1205- 1245 7.42 0.55 ' 8.41 6.45 

Temoerztures from Boat 

T f m e  Dry W e t  Water 



Airport  - Bay 
Narrow Bay 
Beach 
Ocean of f  Mastic 

0.5 Miles Out 

Mast ic-Noriches I n l e t  

MorLches I n l e t  -W. Groin 

W.  Groin - W .  Bridge 
W. Bridge - Quogue Bridge 
Quogue Bridge - Tiana 

Tiana - Shinnecock I n l e t  

I n l e t  - E. end 
. . 

1 Mile Out 

E. end - I n l e t  
I n l e t  - Ponquogue 

1.5 Miles Out ' 

Tiana - I n l e t  
I n l e t  - E. end 

2 Miles Out 

E. end - I n l e t  
I n l e t  - Tiana 

2.5 Miles Out 

Tiana - I n l e t  
I n l e t  - E. end 

13.5-17.5 17.0 
Warmest west of I n l e t  
13.0-14.4 13.5 
Coldest E .  of I n l e t  
13.0-13.5 13.1 
13.2-13.7 13.4 
11.8-13.2 12.5 
Coldest j u s t  W .  of Tiana 
13.4-15..7 14.5 
Wamest j u s t  W .  of I n l e t  
12.0-1318 12.5 
Coldest a t  E. end & warmest E. of I n l e t  

12.0-13.0 12.5 
14.0-15.5. 15.0 
Wamest west of I n l e t  
12.6-13.0 12.0 

13.0-14.0 '13.7 
13.4-15.5 14.5 
Wamest E.  of I n l e t  

Beach 
Bay 



Table 5 

Ht. (m) 

Temperatures Aloft - Run 24 

1213E. 
Over Ocean 

1222E 
Over Demps 

1306E . 
Over ocean 
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Figure 1. View o f  smoke plume from 
'Ilana Tower, Run 24, 6-:3-76. 
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M E M O R A N D U M  

DATE: March 6 ,  197a 

TO: F i l e s  

SUBJECT: Densi tometer  de termined 
s t a n d a r d  d e v i a t i o n s  

The fo l l owing  d a t a  p e r t a i n  t o  the  densTtomstcr  m e a s u r e l ~ ~ e ~ l t s  
LOL the on-shore runs  t a k e n  t o  d a t e :  

Run No. 2 August 17 ,  1972 - Cloudy day 
1st  s e t  of  d a t a  t a k e n  wh i l e  b o a t  was l o c a t e d  1.15 s t a t u t e  

m i l e s  o f f  t h e  beach. The l u n ~ e  ~nade an a n g l e  o f  73" t o  t h e  beach,  
s o  a c t u a l  plume Length was 1.18 m i  (1.9 Km). 

Uncorrected  - Simple .  a O v e r a l l  C Meander 
Y 

85.8 137.5 99.2 
98.6 
66.0 Data made from 1020 - Jna3 EST. 
92 .8 

103.6 
Ave . 95.2 

Cor r ec t ed  s t a n d a r d  d e v i a t i o n s  f o r  plume ang l e  t o  t h e  beach:  

Simple O v e r a l l  Meander 

91.0 131.5 94 .8  

2nd s e t  o f  d a t a  t aken  w h i l e  b o a t  was l o c a t e d  3.45 s t a t u t e  
m i l e s  o f f  t h e  beach.  Plume s t r a i g h t  on t o  t h e  beach,  s o  a c t u a l  
plume l e n g t h  was 3.45 m i  ('5.5 Km). 

O v e r a l l  Z: Meander 

74.2 ' 83.5 51.0 
67.9 
58.4. Data made from 1225-1300 EST. 
62.9 
66.2 Ave . 

C o r r e c t e d  s t a n d a r d  d e v i a t i o n s  f o r  plume z n g l e  t o  t h e  beach:  

S imule  O v e r a l l  

63.3 79.8 



F i l e s  
Densitometer determined s tandard  dev ia t ions  March 6 ,  1974 

Run No. 3  August 31, 1972 - Clea r  day. 

1st set of  d a t a  taken whi le  t h e  b o a t  was 1.15 s t a t u t e  mi l e s  . 
o f f  t h e  beach,  The plume made an ang le  of 50" t o  t h e  beach s o  
a c t u a l  plume d i s t a n c e  t o  t h e  beach was 1.7 m i  (2.7 ~ m ) .  

Uncorrected - S i m ~ l e  a 
Y 

Meander 

56.3 210.3 201.9 
73.4 
42.7 Data made from 1153 - 1224 EST, 
56.0 
56.5 

Ave , 58.7 

Corrected s tandard  d e v i a t i o n s  f o r  plume ang le  t o  t h e ' b e a c h :  

Simple Overa 11 Meander 

2nd s e t  of  d a t a  take11 w i t h  smoke b o a t  3.45 s t a t u t e  mi l e s  
o f f  t h e  beach, The plume made an ang le  of  59" t o  t h e  beach so  
a c t u a l  plume d i s t a n c e  t o  t h e  beach was 4.2 m i  (6.7 Km) 

Uncorrected - Sim l e  a - O v e r a l l  C Meander 

37.8 79.7 63.1 
48.2 
54. 6  
49.8 Data made from 1450 - 1508 EST. 
55.6 

Ave . 48.7 

Corrected s tandard  d e v i a t i o n s  f o r  plume ang le  t o  t h e  beach: 
. . 

S i m ~ l e  Ove ra l l  Meander 



F i l e s  March 6 ,  1974 
Densitometer determined s t anda rd  d e v i a t i o n s  

Run No. 4 - October 3, 1972 - High c i r r u s  

1st s e t  of d a t a  taken whi le  smoke b o a t  was 1.15 s t a t u t e  m i l e s  
1 o f f  t h e  beach. The plume made an ang le  of 55" w i t h  t h e  beach s o  

a c t u a l  plume d i s t a n c e  was 1.45 m i  (2.3 Km). 

. Uncorrected - Sln  l e  . u  ,kf Overa l l  C . . Meander 

211.2 148.7 107.6 
69.5 
8'1 -8 
82 .I. 
61.8 
83.0 Data taken from 1156-1323 EST. 

146.4 
78 -7 
67.9 

120.0 
Ave. 102.7 

Correc ted  f o r  plume ang le  t o  t h e  beach: 

Simale Overa l l  Meander 

84.1 . 121.8 

2nd s e t  o f  d a t a  t aken  whi le  b o a t  was 1.15 mi l e s  o f f  t h e  
beach. Plume cont inued t o  make an angle of 4 h 0  w i t h  t h e  beach 
so d c t u a l  plume d i s t a n c e  was 1.45 m i  (2.3 Km) . 
Uncorrected - Simple a 

Y 
O v e r a l l  T; Meander 

125.7 211.2 185.4 
102.5 

60.9 ~ a t a '  t aken  from 1455 - 1515 EST. 
101.2 Ave . 

Correc ted  f o r  plume a n g l e  t o  t h e  beach: 

S i m ~ l e  Overa l l  

72.8 151.9 '  

Meander 

1 3 3 . 3  



F i l e s  March 6 ,  1974 
Densi tometer determined s t anda rd  d e v i a t i o n s  

November 7 ,  1972 Run No. 5  

No s i g n i f i c a n t  smoke concen t r a t i on  da t a  taken.  

Run No. 6   may 23, 1973 - Overcast  ' -  r a i n y  day 

Densitometer smoke measurements were made a t  t h e  beach and 
on the ocean w i t h  another  boa t .  

1st s e t  of da t a  taken a t  t h e  beach wi th  t h e  smoke b o a t  1.15 
s t a t u t e  m i . .  o f f  t h e  beach,  The plume made an a n g l e  of  40" t o  t h e  
beach s o  t h e  a c t u a l  plume d i s t a n c e  t o  t h e  beach was '1 .65 m i  (2.6 K m ) .  

Uncorrected - Simple a 
Y 

O v e r a l l  C Meander 

102 .3 135.2 105.0 
62.0 
70.0 
94.5 
80,5 
78-01 
97 .4 Data taken  from 1047 - 1137 EST, 
71.2 

~ v e  . 85.2 

Corrected f o r  plume angle  t o t h e  beach: 

O v e r a l l  Meander 

2nd s e t  of  d a t a  taken a t  t h e  beach whi le  b o a t  was 1.15 m i  
o f f  t h e  beach. Actual  plume d i s t a n c e  t o  beach was 1.65 m i  ( 2  .6 Kin) . 
Uncorrected - S i m ~ l e  a O v e r a l l  Meander 

Y 

62.7 139.8 126.6 
016.3 
69.1 
53.0 Data taken from 1242 - 1318 ZST. 
59 .2 
59.7 

Ave . 59.4 



. F i l e s  March 6 ,  1974 
Densitometer determined s t anda rd  dev ia t ions  

Run No'. 6 continued: 

Cor rec ted  s t anda rd  d e v i a t i o n s  f o r  plume angle:  

S imple Overa l l  Meander 

The b o a t  dens i tometer  measurements a r e  a s  follows: 

1st set  o f  d a t a  wa,s t aken  .46 Urn d.omwind of smoke L u a t .  

Simple ct Overa l l  C Meander 
Y 

23.9 
24.3, 
13.4 

Ave. '22.8 

35.5 27.3 

Data taken from 1037 - 1056 EST. 

2nd s e t  o f  d a t a  t aken  .93 Km downwind of  smoke boa t .  

S i r n ~ l e  a Overa l l  G Meander 
Y 

27'. 6 
Ave. 32.3 Data taken  from 1145 - 1153 EST. 

3rd  s e t  of  d a t a  taken 1.84 KM downwind 05 smoke boat. 

43.1 
33.5 
26.7 

Ave, 37.1 Data taken from 1225 - 1244' EST. 



F i l e s  Mzrch 6 ,  1974 
Densitometer determined s tandard  d e v i a t i o n s  

Run No, 7 June 1, 1973 - S c a t t e r e d  c i r r u s  - some cumulus 

Seven t r a v e r s e s  were made a t  t h e  beach w i t h  t h e  smoke b o a t  
l o c a t e d  1.23 s t a t u t e  mi l e s  o f f  t h e  beach. The plume made an 
ang le  of  29.0" t o  t h e  beach so t h e  a c t u a l  plume l e n g t h  w a s  
2.68 m i  (4.3 Km).  

. . 

Uncorrected - Simple. a Overa l l  C Meander 
Y 

52.8 117 ..3 97.9 
51.4 
52.4 
56.2 
55.0 
74.7 
79.A . B t a  taken  from 1228 - 1258 EST. 

Ave . 64.6 

Corrected f o r  plume a n g l e  t o  the beach. 

Simple Overa l l  . Meander 



F i l e s  Mzrch 6 ,  1974 
1 ons Densitometer determined s tandard  dev ia t ,  

Run N o .  8 June 15,  1973 - Broken c i r r u s  and al tocumulus 

Densitometer t r a v e r s e s  were made on t h e  ocean a s  t he  wind 
d i r e c t i o n  was from t h e  l and  t o  t h e  wate r  (330°). 

1st se t  o f  d a t a  taken 1.38 Kin downwind of  smoke boa t .  

O v e r a l l  Z Meander 

55.2 227.2 191.8 
2763 
42.9 
34.3 Data taken  frnm 1210 - 1320 E3T 

203 - 7  
25.2' 

Ave. 121.9 N o  cn r r sc f iono  needed ~ b c a u s e  d a t a  made a t  
r i g h t  ang le s  t o  t h e  plume. 

2nd s e t '  of  data .  t aken  0.46 Km downwind. 

Ove ra l l  C Neander 

37.0 120.0 112.2 
42.5 
36.2 
4 3  -7 Data taken from 1347 - 1416 EST. 
28.1 
51.1 

Ave. 42.5 No . c o r r e c t i o n s  needed because d a t a  taken 
a t  r i g h t  ang le s  t o  plume. 



F i l e s  March 6,  1974 
Densitometer determined s t anda rd  d e v i a t i o n s  . .  

Run No. 9  J u l y  13,  1973 - S c a t t e r e d  c i r r u s  and s t ra tocumulus .  

F ive  dens i tometer  t r a v e r s e s . w e r e  made du r ing  t h i s  run. . The 
smoke b o a t  was l o c a t e d  1-15  s t a t u t e  mi l e s  o f f  t h e  beach. The 
plume made an ang le  of 20" t o  t h e  beach,  s o  t h e  a c t u a l  plume l eng th  
was 3.09 m i  (4.9 Km) . 
Uncorrected - Simple 0 O v e r a l l  C Meander 

Y 

123.5 231.3 190.1 
129.3 
170.0 
113 . 7  Data taken from 1303 - 1335 EST. 
100.4 

Ave . 131.9 

Corrected f o r  plume ang le  t o  t h e  beach: 

S i m ~ l e  O v e r a l l  Meander 

45.1 79.1 65.0 



F i l e s  March 6, .I974 
Densitometer determined s t anda rd  d e v i a t i o n s  

Run No. 10 September .20, 1973 . Broken t o  s c a t t e r e d  c i r r u s ,  
broken t o  s c a t t e r e d  al tocumulus 
and s c a t t e r e d  cumulus. 

F ive  dens i tometer  t r a v e r s e s  were made on Dune Road whi le  t h e  
smoke b o a t  was l o c a t e d  1.16 Km from t h e  beach. The plume made an 
a n g l e  of  20° w i t h  t h e  beach s o  t h e  a c t u a l  plume l e n g t h  t o  t h e  beach 
was 3.4 Km, 

Uncorrected - Sim l e  a I__E__Y Overa l l  C Meander 

122.9 410.3 295.3 
200.9 
376.7 
269..7 Data taken from 1336 - 1419 EST. 
371.8 

Ave. 284.9 

Correc ted  f o r  plume ang le  of  20° t o  t h e  beach: 
/ 

S imple O v e r a l l  Meander 

101.0 



F i l e s  
Densi tometer  determined s t a n d a r d  d e v i a t i o n s  

June  1 6 ,  1976 

Run No. 11 A p r i l  11, 1974 High c i r r u s .  

Two s e t s  o f  t r a v e r s e s  made u s i n g  L i b e r t y  on t h e  ocean. l'st s e t  o f  f o u r  
t r a v e r s e s  made 0.86 Km downwind from LCX. 

Simple a 
38.4 

O v e r a l l  C 
82.6 

64.3 - Data taken  from 1345 t o  1411 EST. 

Ave . 43.3 

The 2nd set o f  f i v e  t r a v e r s e s  were made a t  a d i s t a n c e  o f  1.85 Km downwind 
o f  t h e  LCM. 

O v e r a l l  C 
82.5 

Meander 
68.9 

31.1 
26.0 
40.4 Data taken  from 1445 t o . 1 5 1 1  EST. 
42.8 - 
45.2 Ave . 

No c o r r e c t i o n s  needed f o r  t h i s  run. 



' . F i l e s  
Densi tometer  determined s t a n d a r d  d e v i a t i o n s  . . 

June 1 6 ,  1976 

RunNo. 12 . May 1 4 ,  1974 High c i r r u s  e a r l y  then c l e a r .  

Two s e t s  of t r a v e r s e s  made on t h e  beach w i t h  t h e  van. Measurements were 
a l s o  made u s i n g  L i b e r t y  on t h e  ocean h u t  t h a t  d a t a  was a u t  usab le .  The plume 
made an a n g l e  o f  50" t o  t h e  beach. The f i r s t  s e t  o f  10 t r a v e r s e s  w a s  made a t  
a d i s t a n c e  dotmwind o f  t h e  LCM o f  5.6 Km. 

Uncorrected - Simple a O v e r a l l  C Meander 

Data taken  from 1100 . to  1146 EST. 

Ave. 88 .2  

Correc ted  s t a n d a r d  d e v i a t i o n s  f o r  plume a n g l e  t o  t h e  b e a c h : . .  

S i n p i e  O v e r a l l  ' Neulder 

The second s e t  o f  1 0  t r a v e r s e s  was made a t  a  d i s t a n c e  downwind o f  t h e  LO1 
o f  2 . 7  Km. 

Uncorrected - Simule a ' O v e r a l l  C Meander 

Ave. . 39.0 

Cor rec ted  s t a n d a r d  , d e v i a t i o n s  f o r  plume a n g l e  t o  t h e  beach: 

O v e r a l l  



F i l e s  June  16 ,  1976 
Densi tometer  determined s t a n d a r d  d e v i a t i o n s  

Run No. 14 J u l y  1 8 ,  1974 Overcast  day 

Two s e t s  o f  d a t a  t aken  from t h e  van on Dune Road and two s e t s  o f  d a t a  
t aken  u s i n g  t h e  b o z t .  

The plume made an a n g l e  o f  48' t o  t h e  beach.  The f i r s t  s e t  from t h e  van 
was made w h i l e  t h e  LCN was l o c a t e d  3.5 Km unwind of  t h e  t r a v e r s e  l i n e .  S i x  
t r a v e r s e s  were made from 1210 t o  1242 EST. 

Uncorrected - Simple o O v e r a l l  C Meander 

Ave . 57.9 

Cor rec ted  s t a n d a r d  d e v i a t i o n s  f o r  plume a n g l e  t o  t h e  beach: 

O v e r a l l  
.. . 

The second s e t  from t h e  van was made w h i l e  t h e  L(31was l o c a t e d  3.5 Kin 
upwind of  t h e  trzverse l i n e  (same d i s t a n c e  a s  f i r s t  s e t ) .  Eight. t r a v e r s e s  
were made from 1257 t o  1332 EST. 

Uncorrected - Simple o O v e r a l l  C Meander 

Ave . 69.6 

Cor rec ted  s t a n d a r d  d e v i a t i o n s  fo r .  plume a n g l e  t o  t h e  beach: 

Simple O v e r a l l  Meander 



F i l e s  
Densi tometer  determined s t a n d a r d  d e v i a t i c n s  

June 1 6 ,  1976 

Run No. 1 3  June  1 4 ,  1974 S c a t t e r e d  c i r r u s .  . . 

T-do sets of  t r a v e r s e s  were made a long  Dune Road b u t  on ly  one sct w a s  
u s a b l e  because  one set was b a r e l y  above background l e v e l .  

Seven t r a v e r s e s  were made w i t h  t h e  LO1 l o c a t e d  4.8 Km upwind of t h e  t r a v e r s e  
l i n e .  

Uncorrected - Simple a O v e r a l l  -- ' C Meaner ' . 

175.9 373.9 345.7 
191.1  

87.0 
90.9 . 

121.8 
98.6 
91.7 

Ave . 142.5 

Cor rec ted  s t a n d a r d  d e v i a t i o n s  f o r  plume a n g l e  t o  t h e  beach: 

O v e r a l l  Meander 



F i l e s  
Densi tometer  determined s t a n d a r d  d e v i a t i o n s  

June  1 6 ,  1976 

Run No. 1 4  con t inued  

The f i r s t  s e t  t aken  from t h e  b o a t  was made a t  a  d i s t a n c e  o f  0.85 Km down- 
wind o f  t h e  LCX. F ive  t r a v e r s e s  were m2de from 1137 t o  1208 EST. 

Sim Simple a O v e r a l l  C Meander 

Ave . 42.5 

No c o r r e c t i o n s  needed. 

The second s e t  taken from t h e  b o a t  was made a t  a d i s t a n c e  dobnwind of  
1.77 Ks downwind o f  t h e  LCM. Seven t r a v e r s e s  were made from 1231 t o  1318 EST. 

Simple a 

Ave . 45.4 

No c o r r e c t i o n s  needed. 

O v e r a l l  C Meander 



F i l e s  
Densi tometer  determined s t v l d a r d  d e v i a t i o n s  

June  1 6 ,  1976 

Run No. 15 March 6 ,  1975 Mostly o v e r c a s t .  

Two sets o f  d a t a  was t aken  d u r i n g  t h i s  run.  One set was made u s i n g  t h e  
vzn on Dune Rozd w h i l e  t h e  o t h e r  was made u s i n g  t h e  b o a t .  

The plume made an a n g l e  of 83" t o  t h e  beach. The s e t  made u s i n g  the van 
i n c l u d e d  s i x  t r a v e r s e s  t a k e n  2.05 Km downwind o f  t h e  LCM from 1135 t o  L153 EST. 

Uncorrected - Simple a O v e r a l l  C Meander 

53.8 74.3 60.3 
39.3 
43.2 
35.7 
37.5 
38.0 - 

Ave . 42.5 

Cor rec ted  s t a n d a r d  d e v i a t i o n s  f o r  plume a n g l e  t o  t h e  beach: 

Simple O v e r a l l  Meander 

The set made from t h e  b o a t  c o n s i s t e d  o f  t e n  t r a v e r s e s  made a t  a  d i s t a n c e  
o f  0.48 Km from t h e  LOI. They were  made from 1112 t o  1217 EST. 

Simple a O v e r a l l  C Meander 

Ave . 50.4 

No c o r r e c t i o n s  r e q u i r e d .  



F i l e s  
Densi tometer  d e t e m i n e d  s t a n d a r d  d e d a t i o n s  

June  1 6 ,  1976 

Run No. 1 7  June  24,  1975 ' Hazy b u t  nos t l y  c l e a r .  

Three  sets o f  d a t a  were  t aken  u s i n g  the b o a t .  

The f i r s t '  set o f  f i v e  t r a v e r s e s  was made a t  a d i s t a n c e  dokinwind o f  0.80 
Km from 1306 t o  1324 EST. 

Simple o O v e r a l l  C Meander 

17.9 83 .1  79.2 .  
21.9 
29.4 
26.8 
21.0 - 

Ave . 24.9 

The second set of f i v e  t r a v e r s e s  was made a t  a d i s t a n c e  downwind o f  1.60 Km 
from 1343 t o  1357 EST. 

O v e r a l l  C Meander 

Ave . 25.0 

The t h i r d  set o f  f i v e  t r a v e r s e s  was made a t  a  d i s t a n c e  downwind o f  3.80 KR 
from 1435 t o  1501  EST. 

Simple a O v e r a l l  C Meander 

Ave . 73.5 

No c o r r e c t i o n s  needed. 



F i l e s  
Densi tonie ter  determined s t a n d a r d  d e v i a t i o n s  

June 1 6 ,  1976 

Run No. 1 8  September 11, 1975 Mostly o v e r c a s t .  

One set of  d a t a  was t aken  w i t h  t h e  van a long  Dune Road. Seven t r s v e r s e s  
were  made a t  a d i s t a n c e  downwind o f  2.00 Km from t h e  LCM. The d a t a  were t aken  
from 1422 t o  1459 EST. 

Uncorrected - Simple a .. O v e r a l l  C Meander 

Ave . 45.4 

. C o r r e c t e d  s t a n d a r d  d e v i a t i o n s  f o r  plume a n g l e  t o  the  beach: 

Simple Overall Meander 



- 

F i l e s  June  1 6 ,  1976 
Densi tometer  determined s t a n d a r d  d e v i a t i o n s  

Run No. 19 September 1 8 ,  1975 Mostly o v e r c a s t  

The l o b s t e r  b o a t  w a s  used t o  make t r a v e r s e s  o f  t h e  smoke plume. 

TWO sets o f  t r a v e r s e s  were made d u r i &  t h e  a f t e rnoon .  

The f i r s t  s e t  was made from 1229 t o  1300 EST a t  a d i s t a n c e  downwind o f  
t h e  LCM of  0.33 Km. 

Simple .a Overa l l .  C Meander 

Ave . 71.1 

The second set was made from 1310 t o  1348 a t  a d i s t v l c e  downwind of  t h e  
LCM o f  1.67 Km. 

Simple a O v e r a l l  C Meander 

Ave . 46.6 

No c o r r e c t i o n s  needed. 



F i l e s  
Densi tometer  determined s t a n d a r d  d e v i a t i o n s  

June  16 ,  1976 

Run No. 2 1  February 2 ,  1976 Mostly o v e r c a s t .  

The van was used t o  make n i n e  t r a v e r s e s  a long  Dune Road from 1247 t o  
1335 EST w h i l e  t h e  LCN was 3.32 Km upwind of  t h e  t r a v e r s e  l i n e .  The plume 
made an a n g l e  o f  40" t o  t h e  beach. 

Uncorrected - Siinple u O v e r a l l  C Meander 

36.7 . Ave . 
Correc ted  s t a n d a r d  d e v i a t i o n s  f o r  plume v l g l e  t o  t h e  beach: 

S i m ~ l e  O v e r a l l  Meander 

23.6 59.3 54.4 



F i l e s  
D e n s i t o n e t e r  determined s t m d a r d ' d e v i a t i o n s  

June 1 6 ,  19 76. 

Run No. 22 May 11, 1976 

The van was used t o  make t h r e e  s e t s  o f  t r a v e r s e s  a long  Dune Road d u r i n g  
t h i s  smoke run.  

The f i r s t  set w a s  made from 1010 t o  1050 EST w h i l e  t h e  smoke b o a t  was 
l o c a t e d  2.95 Km upwind from t h e  t r a v e r s e  l i n e .  The plume made an a n g l e  o f  75" 
w i t h  t h e  beach.  

Uncorrected - Simple o O v e r a l l  C Meander 

Ave . 46.7 

Cor rec ted  s t a n d a r d  d e v i a t i o n s  f o r  plume a n g l e  t o  t h e  beach: 

O v e r a l l  

The second set was made from 1130 t o  1200 EST w h i l e  t h e  smoke b o a t  was 
l o c a t e d  2.15 Km from t h e  t r a v e r s e  l i n e .  The plume made an a n g l e  o f  73O w i t h  
t h e  beach.  

Uncorrected - S i m ~ l e  a O v e r a l l  C Meander 

Ave . 44.6 

Corrected s t a n d a r d  d e v i a t i o n s  f o r  plume a n g l e  t o  t h e  beach: 

O v e r a l l  



F i l e s  June  1 6 ,  1976 
D e n s i t o n e t e r  determined s t a n d a r d  d e v i z t i o n s  

Run No. 22 con t inued  

The t h i r d  set was made from 1253 t o  1325 EST w h i l e  t h e  LCN was 3.85 Km 
away from t h e  t r a v e r s e  l i n e .  The plume made an ang le  o f  80' w i t h  t h e  beach. 

Uncorrected - Simple o O v e r a l l  C M s n d e r  

56.7 
59 .O 
50.3 
66 .'8 
54.4 
53.7 
53.1 
47.7 - 

Ave . 35.7  

Correc ted  s t a n d a r d  d e v i a t i o n  f o r  plume a n g l e  t o  t h e  beach: 

Sirople O v e r a l l  . Meander 

54.9 92.1 74.0 



F i l e s  
Densi tometer  determined s t a n d a r d  d e v i a t i o n s  

June  1 7 ,  1976 

Run No. 23 Jime 4 ,  1976 

The van was used t o  make e i g h t  t r a v e r s e s  a long  Dune Road d u r i n g  t h e  t ime  
p e r i o d  1408 t o  1435 EST. 

The t r a v e r s e  l i n e  w a s  1.78 Kn 'downwind of  t h e  smoke b o a t  and ' the  plume 
made an a n g l e  of 54' t o  t h e  beach. 

Uncorrected - Simple a O v e r a l l  C Meander 

Ave . 41.8 

Cor rec ted  s t a n d a r d  d e v i a t i o n  f o r  p l u n e . + n g l e  t o  t h e  beach: 

Simple O v c r a l l  bleande r 



F i l e s  
Dens i tomete r  determined s t a n d a r d  d e v i a t i o n s  

June 1 7 ,  1976 

Run No. 2 4  June  8 ,  1976 

The van was used t o  make n i n e  t r a v e r s e s  a l o n g  Dune Road d u r i n g  t h e  t ime 
p e r i o d  1340 t o  1417 EST. 

The t r a v e r s e  l i n e  was 0.93 Km downwind of  t h e  smoke b o a t  and t h e  plume 
made an a n g l e  o f  39" w i t h  t h e  beach. 

Uncorrected - Simple o O v e r a l l  C Meander 

Ave. 40.6 

Cor rec ted  s t m d a r d  d,evi.ations f o r  plume a n g l e  t o  t h e  beach. 

Simple O v e r a l l  Neander 

32.8  51.9 40.0 




