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THE RELATTONSHTP AMONG SEA SURFACE ROUGHNESS VARTATTONS,
OCEANOGRAPHTC ANALYSES, AND ATRBORNE REMOTE
SENSTNG ANALYSES

By
George F. Oertel¥®

and
Terry L. Wade*+*

INTRODUCTTON

Background and Purpose

Tmaging radars are active devices that sense the environment with
short-wavelength electromagnetir waves. As active sensors, radars provide
their own {llur.nation in the mirrowave region of the electromagnetic spec=~
trum and thus are not affected by diurnal changes in emitted or reflected
radiation from the Earth's surface. Side-looking radars (SLAR's) utilize
the Doppler history (change of phase) associated with the motion of the
alreraft and record H»oth the phase and the amplitiude of the backscattered
energy. Synthetic aparture radar (SAR) {s a coherent airborne or spaceborne
radar that uses the motion of a moderately broad physiral antenna beam to
synthesize a very narrow beam that provides high resolution along track. A
lack of sufficient "sea truth” data makes {t impossible to completely
explain large backscatter (oo) differences in SEASAT-SAR data obtained from
adjacent surface water. Low oo areas may be produced by calm (lack of
surface wind) and slick areas, whereas high (oo) may be produced by gravity
waves and other surface roughness phenomena. Some backscatter differences
may be caused by ocean fronts that illustrate both increased and decreased

zones of roughness.

* Assoclate Professor, Department of Oceanogtuphy, Old Dominion University,
Norfolk, Virginia 23508.

** Ags{stant Professor, Departrent of Cceanography, Old Dominion Unhiversity,
Norfolk, Virginia 23508.
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' The purpose of the October 7-9, 1980 Fronts experiment was to ascertain
whether the SAR is able to image large-scale estuarine and oceanic teatures
such as fronts and to explain the electromagnetic interaction between SAKR

and the individual surface front features. The oceanographic objective of

: the investigation was to interpret temporal and spatial surface layer phe-

} nomena associated with estuarine tronts in order to gauge the significance
of frontal features observed in SEASAT and airborne SAR and SLAR imagery.
The objectives included both the examination of frontal features to resolve
the causes of the observed patterns in the radar scenes as well as interpre-
tation of these images to assess the potential importance of SAR and SLAR

imagery to oceanographers engaged in various disciplines requiring informa-

tion on mixing.
To better understand the study's mission, we uust define the signitfi-
cance of fronts and mixing and how they relate to our study area in the §

Chesapeake Bay. Water masses trom upper Chesapeake Bay, the York River, the

James River, and the Atlantic Ocean converge at the entrance to the Bay,

, The mixing of these water masses 1s inhibited by boundary conditions called ;
' “fronts." Fronts that are commonly observed in the bay entrance are some- ?
i times accompanied by visible toam lines, slicks, or "peculiar" capillary }

ripples (fig. 1), but little is known about their stability or temporal and i

spatial distribution. The maintenance of estuarine frouts is closely influ-

enced by the lateral shear across the frontal interface (ref. 1). Frontal

T T

type shear between water masses also may result from variations in bathy-
metry and tidal flow.
The entrance waters on the north side of the Bay are influenced by

three channels and three shoals. During specific stages of the tide this
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Figure 1. Schematic diagram of a frontal system illustrating
convergent surface currents.
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influence results in the temporary development of frontal boundaries. Con~
vergent surface currents at fronts are effective in accumulating and com~-
pressing buoyant particulate and dissolved matter (fig. 1) The calm areas
adjacent to fronts are caused by the accumulation and compression of hydro-
carbons and surface actfve materfals. Garrett (ref. 2) determined that {f
surface active organic materials are compressed (at the sea surface) with a
force of 0.5 to 1.0 dyne/em, they form a "slicrk" capable of damping capil-
lary waves. Pressures that have been identified as being ~apable of com=~
pacting surface active materials include langmuir c¢irculation (refs. 3,4),
internal waves (ref. 5), wind stress against a barrier (ref. 6), the dis-
charge of a river into the sea (refs. 7-10), and therme~haline gradients

(refs: 11-13)0

Location and Oceanographic Sampling Scheme

The experiment was conducted at the entranc: to the Chesapeake BRay
where fronts were observad to occur on a somewhat regular basis. Two inter-
active elements of the experiment involved airborne measurements and oceano-
graphic measurements. The airborune effort consisted of data collection by
synthetirc aperture radar (SAR) housed in U.S. Marine F-4 afircraft and real
aperture SLAR in U.S. Army Mohawk aircraft. Four flight lines for the Octo-
ber mission at the Chesapeake Bay entrance are shown in figure 2. The NASA/
Wallops aircraft P-3 was a multi-instrumental vehicle that flew repetitive
flights across five transect lines in the Bay entrance area (fig. 3). A
total of 89 transects were flown during the October 7-9, 1980 Fronts exper-

iment. A variety of sensors were used to evaluate surface roughness and
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Figure 3. NASA/Wallops P-3 aircraft flight lines.
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color as well as temperature and salinily, Instruments housed on the NASA/

Wallops P-3 aircraft included: :
1. a Doppler scatterometer,
2. a 13.9-GHz scatterometer, %
3. an l~band radiometer,
4. airborne oceanographic lidar (AOL),
5. surface contour radar (SCR),
6. a PRT-5,
7. both vertical and side-looking video cameras.
The involvement of the Department of Oceanography at Old Dominion Uni-

versity included:

l. experimental design,

PN

2. oceanogrephic data collection,

3. analyses of oceanographic data,

4. editing of 35-mm and videv data, and

5. registration of visually observed fronts.
The oceanographic data collection involved aspects of chemical, physical,
and geological oceanography.

+ Cross-frontal surveys (coincident with dafta collection flights) were

made of water column characteristics that have a potential impact on surface f

roughness. Of particular interest was the relationship between suspended

solids and surface active materials and hydrocarbons. Samples collected

along the transects were analyzed for: ?

l. total suspended matter (TSM),

2. total suspended organics (TS0),
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3. total suspended inorganics (TSI),

4, particle shape and surface ares (PSSA),
5. particle size distributions (PSD),

6. dissolved hydrocazbons (DH),

7. absorbed hydrocarbons (AH),

8. particulate organic carbon (POC),

9. dissolved organic carbon (DOC),

10. total organic carbon (TOC),

11. chlorophyll-a,

12. surface tension,

13. temperature,

14. salinity, and

15. horizontal current.

Frontal shear and convergence flow were obtained by tracking neutrally
buoyant drifters with both a Loran-C equipped boat and a camera-equipped
helicopter. The sampling scheme provided registration for the airborne
experiments and samples were taken to analyze the chemical and physical
parameters that may influence water surtace roughness at water mass bou~
daries. Sampling was conducted during a four-hour interval each day, which
bracketed the period of maximum ebb velocity and outwelling of Chesapeake

Bay water. During the three-day experiment the R/V Linwood Holton and two

support boats analyzed six different fronts in the entrance to the

Chesapeake Bay. The R/V Linwood Holton collected data 30 to 50 m to the

left and right of each front. Eight oceanographic measurements were made at
depths throughout the water column, and water samples were taken to conduct

an additional eight or nine different analyses on each sample. One of the
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support boats followed & similar sampling pattern with the addition ot
samples taken at the frontal boundx:iy. However, only surface microlayer
samples were collected. The second support boat worked with a helicopter to
make convergence and shear measurements at frontal boundaries. The boat
released a line of cards across the front and the helicopter recorded their
position and relative spacing by Lora: C and photography, respectively, The
magnitudes of convergent flow and shear across fronts were measvced to de-
termine the relative strengths of fronts. Surface microlayer samples were
of particular importance for estimating increases in the concentration of
surface active materials., Surface tenaion, which is decreased by an in-
crease of the surface active fraction of total organic carbon (TOC), wr-
determined beca' e of its relationship to slick formation and wave damp-
ening.

Measurement of total organic carbon (T0C) and surface tension lowering
in selected frontal zones indicates that surface active organic materials
are present at the air-gea interface. Also, general increases of TOC and
surface tension lowering closer to the frontal interface indicate that com
pressional forces associated with froantal systems are concentrating surface
active organic materials and that slicks are sometimes formed, The presence
of slicks vaused by hydrocarbons and surface active materials affects the
surface wave field, which may also influence radar backscatter (ref. 14).
Although a variety of surface phenomena and combinations of surface phenom-
ena are often described as fronts, prominent frontal boundaries generally
have foamlines and increased roughness caused by capillary ripples. Less
prominent frontal boundaries had linear zones of '"slick" water surface. The

mere presence of a slick, color, or turbidity change does not always indi-
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rate the presence of a true dynamical front (i.e., water mass boundaries
{-.ustrating shear and convergence).

Tn all, 2,000 analyses were conducted to characterize the spatial and
temporal variabillities associated with water mass boundaries.

Suspended solids were filrered onboard ship immediately following
sample collertion using Gelman type A/E glass fiber filters that had been
prewashed, pre-ignited and preweighed. Filters were weighed on a Mettler
balance to an accuracy of 0.1 mg. Micrroscopie analysis of each filter was
performed to determine the absence or relative abundance of earh of the 25
most prominent particle types. Concentrations of TSO and TSY were deter-
mined by weight loss after ignition of the filters for 2 hr at 400° C.

Particle size analysis was done within 24 hr of collection using a

Model TA T1 Coulter Counter. Each sample was analyzed for 150 s using a 400

um aperture tube that provided a size range of 5 to 200 ym. Each analysis
producred a size distribution histogram, a total count of particles, and a
percent volume of the total population for each of 16 different size
classes.

Chlorophyll-a samples were filtered onboard ship and then wrapped in
foil and stored at =5° C. Samples obtained for TOC determination were also
stored at =5° C until analysis could be completed.

An Endeco current meter was used to obtain current speed and direction,
temperature, and salinity measurements at each station.

The ODU-1 collected microlayer and subsurface water samples from sta=-
tions located on either side of each front. Microlayer samples were taken
using a l6-mesh stainless steel screen developed by Garrett (ref. 15) which

effertively samples the top 150 to 300 um of the sea surface. Subsurface
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samples were taken by immersing a 500 ml Erlenmeyer flask approximately
20 cm below the surface.

Surface tension was measured by the spreading drop technique (ref. 16).
Single drops of oil (of decreasing surface tension) were released onto the
H,0 surface unt{l the drop just spread against the in situ film pressure.

Measurements of convergence and shear in the frontal region were acrom=-
plished by releasing numbered drifter cards from the Osprey and tracking the
position of the cards in both a relative and absolute manner. Tracking was
made with loran C and photography from a hovering helicopter. Surface
bucket samples were taken when the drifter cards were retrieved. Water

samples from the ODU-1 and Osprey were returned to the Holton for analysis.
DATA DESCRTPTION

In all, 12 features with frontal cheracteristics were observed in the
northern part of the Chesapeake Bay entrance (fig. 4).

Salinity gradients across boundaries ranged from 0 °/oo per 50 m to 4.0
°/oo per 50 m. Data from six different frontal boundaries were analyzed;
however, only one front generally illustrated a high salinity gradient with
partially stratified water south of the boundary and mixed water north of
the boundary. Other fronts that had weak salinity gradients had a wide
range of *urbidity giadients, surface tension depression, and convergence
ary shear characteristics., These fronts appeared to be spatially and temp-
orally controlled by bathymetry and tidal currents, respectively. During
the study period, the salinity fr nt was generally associated with the Nine-
Foot Shoal South (NFSS) front. However, during other periods of the year it

was observed farther to the south. Bathymetrically controlled fronts gener-

11
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ally evol.. « at the margins of channels or shoals during the maximum speeds
of rhe ebbing ride. Since the ridal wave ar the entrance to the Chesapeake
Bay i{s a progressive wave, the maximum speeds approximately corresponded to
the perfods of high and low water, and bhathymetrically controlled fronts
generally only occurred within several hours of high or low water. The
stability or strength of a frontal boundary was estimated by the magnitude
of trhe shear across to boundary and the magnitude of convergent flow.
Fronts with strong dynamic boundaries had {llustrated narrow be.uds of rough
water, whereas weak fronts had only foam or slick zones. Some of these
surficial phenomena were not associated with true dynamical fronts ({.e.,
water mass boundaries i{llustrating shear and convergence); however, the dis-
tinction between fronts and "false"” fronts may be an important result of
this experiment.

Table 1 is a matrix of surfaca characteristics associated with fronts
of varying Intensity., Note thar turbidity differenres, which are often used
as an indication of coastal and oceanic fronts, are not valid for identi-
fying the salinity front (NFSS~28l1) or strong dynamic fronts.

Convergent currents are particularly {mportant {n this experiment
because they may collect hydrocarbons and surface active organic complexes.
These materials produce decreases in the surface tension that may dampen
caplillary waves or even produce slick areas. Since these roughness charac-
teristics relate to the presence and strength of fronts, then measurements
of roughness gradients may be a useful way of distinguishing dynamic fronts
from nondynamic turbidity gradients. On October 7, 1981, the Nine-Foot
Shoals South front and Tnner Middle Grounds Shoals front had strong conver-

gent currents (25-42 em/s), well developed slick zones, and significant
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values for surface tension depression between the bordering water masses and
the frontal zone. On October 8, 1980, the Nine-Foot Shoals South front had
moderate cnnvergent currents (17 em/s), modest surface pressure lowering, no
apparent slick zone, but a well-developed zone of "chattering” ripples.
Turbidity gradients associated with fronts were generally dependent on
the resuspension of material from shoal areas rather than form a "buoyant”
plume of Bay water outwelling into shelf water. Since turbidity is depend-
ent to a large extent on a nonconservative quality of water (i.e., suspended
particulate material), a local source is required to produce a cross—frontal
gradient. Six of the nine fronts analyzed during the missfon had a suffi-
cient source of suspended particulate material to produce a turbidity grad-
{ent. Two and possibly three of these fronts were actually “"false” fronts:

that is, they did not have shear and convergent characteristics of a dynamie

front.
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Table l. Surface Characteristirs of Bay entrance fronts.
(obyut)
a
Front Surface
Foam & AV (ewm/s8) Movement a a (oput) Tension Tidal Mame of Froat
Ripple Slicks Detritus As AT Shear Converge Direction TSH Trams. 4 TOC Lowering Hour Front Clacsification Trend
X X X 1.4 0.5 6R 42 KD 0.2 10 ND ND -3 (o] Bathymetrir 285
Bame 281 Front
X X X 3.6 0.2 4H0R 25 HE 9.7 3% 0.9 13-19 -1 NFPSS Complex Front 120
L 2e;
Very Weak X X 1.1 0.4 22R 29 ND 13.3 23 7.4 915 1] ™HCS Turbidity 130
i fferentfial L 28i Front
Roughness
X X X 2.0 0.0 -_ ND 1.8 1 ND 6-13 +l.5 CCH Relirt Sltck 135
281 Froat
- -— - 1.1 0.4 - NE 3.7 7 1.6 0-5 -3 NGSS Turbidity False 135
(Only Turbidity Change) (-) 282 Fron-
X - -_ 1.4 0.1 24R 17 S 8.1 20 ND 0-5 ~1.5 NFSS Complex Front 1o
Strong L L 282
X - — 0.7 0.1 19R 17 S 2.8 1.0 ND 0-5 -1 NFSS Bathymetric 110
Srrong L L 282 Froat
X -_— X
Weak Traces 0.7 0.1 -— N 12. 6 17 ND 0-0 w ™CS Turbidity False 140
282 Front
X - X 0.7 0.3 - Very Slow 25.2 11 ND 0-5 +1 ™GS Bathymetric 135
St ronger Well Northerly 282 Front
Developed Hovement
6 31 2.4 W NFSH-28 Bathymetric
Front
N R P A B i i i Z ATy
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The Appendixes to this report represent all oceanographic data
collected during the three-day Fronts mission, plus all edited notes of the
35~mm and closed-circuit television data from the flight lines of the
Wallops P-3 aircraft.
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| APPENDIX A ;
) ;
OCEANOGRAPHIC DATA COLLECTED DURING :
THE FRONTS MISSION :
’ 1
j
|
l

This appendix contains the geophysical, physical, and chemical data
collected by the R/V Linwood Holton and the support boats ODU-1 and Osprey.
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10-07-80 MLW 1410
Olesapeik: rth PRIMARY SECONDARY
Channel No SALINITY  TEMP TSM TSI PERCENT S1ZE MODE SIZE MODE TOTAL -
IATITULE LONGITUDE TIME 9/00 (<) (mg/2) (mg/R) ORGANICS (n) (u) couNt x 10
Holton L-s 37° 01.98* 76° 03.22' 1055 29.5 19.5 5.8 4.8 16.9 20-25 29.2
-1 29.5 19.5 6.0 - - 20-25 8-10 38.9
L-3 29.9 19.4 10.4 8.6 17.5 20-25 8-10 37.8
L-B 30.6 19.3 15.7 14.2 9.6 20-25 8-10 28.3
oDU-1 L - - 1046 - - 5.5 4.2 23.6 20-25 8-10 32.0
Osprey Ly 372 01.83° 762 03.41° 1122 - - 3.4 2.3 32.4 20-25 64-90 21.2
Ly 37° 01.83* 76" 03.41° - - 2.6 1.6 18.5 50-64 20-25 24.2
Ly - - - - 3.0 1.9 36.7 20-25 8-10 30.1
Holton R-S 37° 01.87*  76° 03.12° 1142 30.9 20.0 6.0 4.3 20.0 20-25 64-a0 21.1
R-1 30.9 20.0 6.9 5.9 14.5 20-25 s-10" 30.2
R-3 30.9 19.7 9.7 8.5 12.4 20-25 a-10 23.7
R-B 30.9 19.5 11.1 16.0 10.7 8-10 20-27 41.9
opu-1 R - - 1057 - - 7.6 4.8 36.8 20-25 8-10 36.2
Osprey Ry 37° 02.06" 762 03.36° 1118 - - 4.5 2.5 22.2 20-25 g-10° 32.4
Ry 37° 02.013" 76 03.46 - - 9.0 7.9 12.1 20-25 . 34.7
- Ry 37° 02.06* 76° 03.52' - - 8.2 5.6 3.1 20-25 8-10 32.5

% On this and the tables which follow, L = left, R = right, and the second letter

or number is a depth indicator - § = surface, B = bottom, 1, 2, 3 =1, 2, or 3 m.
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10-07-80 MLW 1410 :
Chesapeake |
Channel North Surface Tension Current
ToC Chl g Phaeo- pig Lowering Percent Alt.nledo ‘dl K"l L Speed Current
(mg/1) (mg/m") {mg/m3) (dynes/cm) Transmittance (m ) m ) (m ) (--l) {cm/sec) Direction
Holtor: L~S 3.9 11.6 2.0 66 4.1 .17 .34 17 10.3 137
L-1 2.9 4.3 1.7 10.3 137
L-3 4.1 2.9 1.0 20.6 315 “
/ L-B 3.0 3.3 1.1 25.7 125
onu-1 L-ml 6.1 3.8 3.4 6-12 !
L-ss - 4.8 1.5 :
Osprey Lj 4.1 3.0 "
Ly 1.6 0.8 ;
Ly 4.6 1.1 f
i
Holton R-S - 2.8 2.1 76 2.8 .22 .29 .07 15.4 322 |
R-1 3.8 4.0 1.6 15.4 322
R-3 3.9 4.6 0.9 20.6 345 ;
R-B 3.7 3.1 1.1 18.0 N |
onu-1 R-ml 4.2 3.2 1.5 6-12
-s8 - 3.7 6.2
Osprey Rj 1.5 4.0
Rz 5.8 2.2 :
Ry 4.1 1.3
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10-07-80 MLW 1410
i PRIMARY SECONDARY
Sh:;?ec::::ht TEMP TSI PERCENT SIZE MODE S1ZE MODE TOTAL -4
LATITUDE LONGITUDE TIME (OC) (mg/1) ORGANICS (1) (u) COUNT X 10

Holton L-s 37° 03.68°  76° 00.27* 1310 19.5 12.2 11.6 - - 37.2

-1 19.5 18.0 9.4 8-10 25-32 26.3

L-3 19.4 25.8 11.4 R-10 25-32 43.3

L-B 19.3 53.4 9.0 8-10 45.7
onU-1 L - - 1250 - 8.7 21.6 8~10 3.4
Osprey Ly 372 03.70' 762 00.86* 1249 - 16.1 8.0 8-10 23.0

L, 370 03.74" 76 00.91° - 9.0 15.1 16-20 8-10 3.6

Ly 37° 03.75*  76° 00.96' - 3.8 17.4 20-25 8-10 30.3
Holton R-S 37° 03.60"  76° 00.53* 1254 19.7 3.1 24.6 20-25 8-10° 20.5

R-1 19.7 3.1 33.3 20-25 8-10P 27.1

R-3 19.5 29.2 9.0 8-10 20-25 34.0

R-B 19.4 43.3 8.5 - - -
ooU-1 R - - 1300 - 2.1 32.0 20-25 8-10P 11.6
Osprey Ry 37° 03.52*  76° 00.60" 1256 - 1.7 21.3 20-25 8-10 27.7

Ry 37° 03.48° 762 00.36° - 2.6 25.7 20-25 8-10 24.4

R 37° 03.57*  76° 00.66° - 6.1 14.1 - - -
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12-07-80 MLW 1410

Nine Foot .
i Shoal South
Surface Tension Xy %y Current
; TOC chl a Phaeo-pig  Lowering Percent Albedo 4 bt X Speed Current
H (mgq/L) {mq/m3) (g /m3) (dynes/cm) Transmi ttance (m ) (m (m ') m ") {cm/sec) Direct.on
: Holton L-S 5.8 7.7 2.8 7 2.8 .40 .39 -.01 43.7 217
b L-1 3.6 8.5 3.0 43.7 217
[ L-3 5.0 7.7 3.7 3.4 135
X L-B 9.9 8.2 4.8 33.4 150 |

oby-1 L-ml 5.4 7.6 < 0.1 6

-88 1.5 6.8 1.6 i

_ Osprey L 6.5 2.2 '\
B Ly 7.4 4.1
. L 5.2 1.8

oDU-1 ON-m1 5.4 7.6 6.4 19-22
4 -8s 2.0 4.1 1.7
£ Holton R-S 7.0 a.2 1.5 42 8.4 .84 1.01 .17 74.5 160
B R-1 - 4.7 1.3 74.5 160
R-3 3.2 5.5 3.1 4.3 120
: R-B 9.5 7.1 3.0 36.0 135
3
¢ oDU-1 R-ml 4.5 8.5 4.6 3-6
5 ~s8 2.7 5.0 2.2
Py

Osprey Ry 3.9 1.5
. Ry 4.0 2.3
,} Ry 5.8 1.7
. 4
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Inner Middle 10-07-80 MLW 1410 PRIMARY SECONDARY
Ground Shoal TEMP TSH PERCENT SI1ZE MODE SIZE moDE TOTAL -
LATITUDE LONGITUDE TIME CC) (mg/1} ORGANICS W) (1) COUNT X 10
Holton L-s 37° 04.23*  15° 59.07° 1420 19.2 21.4 19.3 - - -
-1 19.2 26.4 9.8 8-10 20-25 2¢.8
-3 19.3 33.4 8.4 40-50 80-100 32.1
L-B 19.3 41.2 7.7 8-10 32.8
ODU-1 L - - 1427 - 16.1 10.6 20~-25 8-10 39.4
Osprey :3 372 04.09° 752 00.36* 1429 - 5.7 19.3 20-25 8-10 34.1
2 370 04.09' 762 00.40° - 14.2 11.6 - - -
1 37° 04.18°  76° 00.42° - 14.3 11.1 20-25 8-10 32.0
Holton R-S 37° 04.13* 5% s9.83° 1434 19.6 e.1 14.7 20-25 8-i0 38.0
R-1 19.6 6.5 20.6 20-25 8-10 38.3
R-3 19.7 14.1 11.5 - - -
R-B 19.3 25.5 9.9 - - -
oObU-1 R - - 1435 - 4.5 20.0 20-25 8-10 271.6
Osprey Ry 372 03.73* 76° 00.17' 1436 - 4.5 20.0 20-25 8-10 30.0
R2 37° 03.88" 162 00.18°* - 9.8 20.6 20-25 8-10 23.8
R} 37° 03.93*  76° 00.24° - - 4.5 17.8 20-2% 8-10 35.5
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E 10-07-80 MLW 1410
£ Inner Middle Surface Tension Current
: Ground Shoal TOC ch Phaco-pig Lowevting Percent Albed.l o ‘:’1 ‘:‘l Ku::'t! Speed Curcent
! {mg/2) (mg/m?)_ (ng/m3) {dynes/cm) Transmittance (» ) ™ ) m ) =) {cm/sec) Direction ;
{
Holton L-S 4.9 7.4 1.0 49 7.0 .40 .42 .a2 69.4 245 -
L-1 4.8 5.5 2.8 69.4 245 ‘f
-3 1.2 7.4 3.8 41.2 180 i
L-B 4.2 7.4 3.3 41.2 175 :,‘
ovU-1 L-ml 5.0 4.2 1.6 6-12 4
-ss 3.9 5.5 1.0 |
Osprey L3 6.8 1.9
Ly 6.1 2.6 y
L 3.7 1.5 B
ODU-1 OoN-ml  12.4 5.8 4.9 12-16 |
-ss  15.1 9.6 4.9
Holton R-S 9.9 4.4 1.9 72 3.2 .24 .49 .25 69.4 220
R-1 - 6.1 1.8 6€9.a 220
R-3 8.8 4.6 5.8 61.7 155
R-B 11.1 9.3 2.6 20.6 150
ooU-1 R-ml 13.0 3.8 1.9 1-3 :
-8s - 3.5 1.6
Osprey Ry 5.0 2.2
i Ry 6.2 2.2
Ry 3.7 1.5
¢
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PRINARY SECOMDARY
Che:z:; North TENP PERCENT SIZE MODE SIZE mODE TOTAL -4
LATITUDE LCNGITUDE TIME () {mg/2) ORGANICS ) ) COumr ¢ 10

Holton L~S 37° 02.02*  76° 03.00° 1600 20.0 28.6 25-22 8-10 28.6

-1 20.0 17.0 20-25 8-10 31.7

L-3 19.5 i7.5 - - -

L-B 19.5 16.9 20-25 8-10 1.4
obU-1 L - - 1555 - 27.6 20-25 e-10° 28.1
Osprey L3 37: 01.65° 762 03.36* 1556 - 2.4 29.0 20-25 8-10 29.9

L2 37,01.73' 76 03.45° - 2.1 35.5 20-25 8-10d 29.4

L1 377 01.75*  76° 03.49° - 2.0 35.5 20-25 8-10b 28.3
Holton R-S 37° 01.97°  7¢° 03.20° 1537 20.0 1.3 45.8 206-25 8-10® 26.2

R-1 20.0 2.6 35.0 20-25 8-10 29.3

R-3 20.0 32 31.0 20-25 8-10 31.0

R-B 19.7 8.9 11.8 - - -
oDU-1 R - - 1537 - 1.9 35.7 20-25 8-10° 25.4
Osprey Ry 37: 01.83' 76° 03.56° 1549 - 0.9 60.0 - - b -

Ry 37° 01.79° 752 03.61 - 1.6 40.0 20-25 8-10 26.4

R 37° o1.85° 7c° 03.61° - 1.6 $5.6 20-25 8-10P 27.1
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L 10-07-80 MLN 1410
Chesapeake Surface Tension Current
Channel North TOC Chl a Phaeo-pig Lowering Percent Albe‘ldo ‘?l ‘:’l ‘u:?d Speed Current
_(mg/t) (ma/n’) (ng/m>) (dynes/cm) Transmittance (= ) m ) (=) (m )  (cm/sec) Direction
Holtun L-S 6.3 7.1 2.5 74 3.0 17 .43 .26 64.3 258
L-1 3.8 6.1 1.7 64.3 255
-3 0.? 6.1 1.8 18.6 170
L-B 0.6 3.4 11.4 3.1 165
oDU-1 L-ul 13.1 7.7 3.2 3-6 x;
-ss - 7.7 1.5 ;
Osprey Lj 6.5 1.1 :
L, 5.6 1.7
Ly 6.8 1.0
QoU-1 OoN-ml - - - 12-16
-8s - - -
Holton R-S 10.4 5.5 1.8 73 3.2 .20 .58 .18 74.5 230
1 R-1 - 8.9 2.1 74.5 230
R-3 2.2 8.5 1.9 59.1 185
: R-B 1.7 6.2 1.5 12.9 110
T
¥ opu-1 R-ml 5.9 6.3 2.4 3-6
; -88 3.3 5.2 1.6
Osprey Ry 5.2 1.3
: R2 7.0 0.8 :
Ry 5.2 1.3
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Ground 10-08-80 MLW 1449 :
. Nids:Iel ;o d PRIMARY SECOMDARY :
cal Sou SALINITY  TENP TSM TSI TS0 PERCENT  SIZE MODE SIZE MODE TOTAL -e ~
‘ LATITUDE LONGITUOE TIME /00 c) (mg/L) (mg/L) (mg/t) ORGANICS W) ) coumT X 10 ’
Holton L-s 37° 02.07*  7¢° 02.18' -7 30.2 19.3 7.6 6.5 1.1 14.5 20-25 e-10 19.6
. 11 30.2 19.3 8.9 7.7 1.1 12 9 20-25 e-10 2.6
1 L-3 30.6 19.2 9.3 8.1 1.1 12.2 20-25 s-1c® 24.1
; L-B 30.6 19.2 12.1  10.7 1.4 11.8 20~25 8-10 21.8 ‘
: oDU-1 L - - 1224 - - 6o 5.2 0.8 13.0 20-25 8-10° 18.1 |
) Osprey L 37° 02.12*  76° 02.86° 1213 - - 8.8 7.7 1.1 13.0 20-25 2.4
. 0oU-1 on - - 1217 - - 5.9 5.3 0.6 10.0 20-25 s-10° 24.5
Holton R-S 37° o1.83*  76° 02.53 1154 29.1 19.7 3.9 2.7 1.2 3.8 20-2% 64-£0° 2.5 g
! R-1 29.1 19.7 4.2 3.5 0.7 16.8 20-25 8-10 27.4 |
R-3 29.9 15.4 7.7 6.6 1.1 14.1 20-25 e-10 21.4
R-B 29.9 19.4 7.1 6.4 0.7 2.6 20-25 8-10 20.3 Co
obu-1 R - - 1210 - - 3.8 2.7 1.1 28.0 20-25 s-1c° 16.1 |
{ Osprey R 37° 02.13*  76° 02.96" 1210 - - 1.2 9.7 1.5 15.0 20-25 80-100 26.0
&
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Middle Ground

Surface Tension
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Holton L-S
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L-B
obu-1 L~ml
-s88
Osprey L
oDhU-1 ON-ml
-ss
Holton R~-$
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Osprey R
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10-08-80 KLH 1449
Hine Foot PRIMARY SECOMDARY
Shoal South SALINITY  TE'® TSM TSI TSC PERCENT  SIZE MOOE SIZE MODE TOTAL e :
IATITUOE LONGITUDE TIME /o0 {C) (mg/5) (mg/l) (mg/l) ORGANICS W) W) COUNT X 10
Holton L-s 37° 03.92*  76° 00.28° 1258 0.9 19.3 .0 14.3 1.7 10.3 10-12 37.2
-1 30.9 19.3 19.6 18.3 1.3 6.6 8-10 42.8
L-3 30.9 19.2 32.9  30.5 2.4 7.2 8-10 39.5
L-8 31.3 19.2 9.6  35.8 3.8 3.5 8-10 “.8
opU-1 L - - 1305 - - 18.1 16.4 1.7 9.¢ 8-1n 22.6
Osprey L 37° 03.83*  76° 00.56" 1320 - - 28.1 25.1 3.0 11.6 8-19 6.1
cou-1 oN - - 1310 - - 28,2 22.5 1.7 7.1 8-10 34.7
Osprey on 37° 03.8%*  76% 00.13* 1317 - - 25.9  23.0 2.9 11.0 16-12 19.8
Holton R-S 37° 03.67°  76° 00.13 1313 29.5 19.4 7.9 6.7 1.2 is.e 20-25 £ L 24.7
R-1 29.5 19.4 8.8 7.5 1.3 15.1 20-25 8-10 28.9
p-3 30.6 19.2 22.7  20.2 2.5 11.2 8-10 33.2
R-B 30.9 19.2 34.3 1.4 2.9 8.4 8-10 40.0
20U-1 R - - 1319 - - 6.2 5.2 1.0 16.0 20-25 8-10 22.9
Ospreay Ry 37° 03.77*  76° 00.46" 1322 - - 14.4  12.6 1.8 12.4 10-12 22.3
e o otk TR B e e o o b
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10-08-80 MLW 1449
Nine Foot Surface Tension g Ky Current
Shoal South ToC 1 a Phaeo-pig Lowering Percent Al.l_)ido Y ‘u:?d Speed Current
tma/L) (mg/m3) {tng/m3) {dynes/cm) Transmittance (= ) (=) m ") = ) {cm/sec) Direction
Holton L-S 6.8 9.1 1.9 51 6.6 .38 .74 .36 43.7 060
-1 2.9 8.3 2.7 43.7 060
L-3 3.2 6.5 3.7 36.6 045
L-B 1.2 12.0 3.0 3.8 055
oDU-1 L-ml 8.7 10.9 1.3 1-3
-8s 2.0 2.0 13.7
Osprey L} 3.8 1.8
oDU-1 ON-ml - 6.5 1.9 3-¢
-S8 - 9.0 3.1
Osprey ON 8.9 2.1
Holton R-S 6.0 5.8 2.1 n 3.4 .23 35 .22 51.4 035
R-1 - 4.6 3.5 51.4 035
R-3 0.5 8.6 0.8 48.8 095
R-B 1.6 9.5 3.5 38.6 155
opu-1 R-nl 2.7 7.1 1.0 1-3
-ss 3.3 10.0 2.1
Osprey R, 7.1 2.3
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Hine Poot 10-08-80 MLH 1449
shoal South PFIMARY SECOMDARY
TSH TSI PERCENT  SIZE WODE SIZE WODE TOTAL _
LATITUDE LORGITUDE TIME (mg/k) (mg/i) ORGANICS () (1) cCouNT X 10
Holton L-s 37° 03.57*  75° 59.83" 1402 30.2 8.6 7.4 13.6 20-25 13.9
-1 30.2 9.7 8.3 14.1 20-25 8-10 14.5
-3 30.6 19.3 17.4 9.6 8-10 16-29 22.3
L-B 36.6 66.5  60.8 8.6 8-10 28.7
oDuU-1 L - - 1412 14.9 12.0 19.5 8-10 20.0
Osprey L, 37° 03.55°  76° 00.04" 1343 18.0 16.8 6.7 10-12 27.%
Osprey on 37° 03.61* 76° 00.12* 1341 18.4 16.6 10.0 8-10 29.2
oDu-1 on - - 1400 12.8 11.5 10.2 8-10 16-20 19.0
Holton R-S 17° 03.58* 75° s9.85° 1343 29.5 5.8 4.5 22.8 20-25 8-10 20.2
R-1 29.5 9.4 7.7 18.2 20-25 8-10 14.2
R-3 30.2 20.3 18.2 160.1 8-10 42.5
R-B 30.6 32.6 23.8 8.4 20-25 8-10°¢
opu-1 R - - 1353 5.1 4.0 21.6 20-25 8-10 11.9
Osprey R o . o .
1 37° 03.63°  7¢° 00.08 1339 13.8 12.1 12.6 8-10 2.8
Osprey Ly 372 03.47" 752 59.96" 1403 15.4 13.4 12.8 10-12 20.9
Ly 370 03.41' 767 00.06" 1405 15.7 13.8 12.0 10-12 25.6
Ly 370 03.53'  76_ 00.11' 1401 12.5 11.1 11.0 10-12 23.6
Ky 37 03.43'  75) 59.94° 1407 8.0 6.7 15.7 10-12 32.2
Ry 37: 03.39' 75 59.76' 1409 7.8 6.8 13.2 20-25 8-10 21.0
Ry 37° 03.34°  75° s9. 61" 1411 7.6 6.2 18.8 10-12 339
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10-08-80 MLW 1449
Nine Foot ¢ Tersi Current
N Zurface rsion
Shoal South TOC Chl a Phaeo-pig Lowering Percent Alt.ulado '?1 K?] K“:Kd Speed Current
{mg/h) (.g/.3) (ng/m3) (dynes/cm) Transmlttance (= ) (m ) (m '} (m ") (cm/sec) Direction
Holton L-S - 8.0 2.2 €9 3.7 .24 .54 .30 64.3 100
L-1 - 7.8 2.0 64.3 1n0
L3 - 7.3 2.1 51.4 120
L-B e.s e.9 3.6 36.0 125
oDU-1 L-ml - e.o 1.4 1-3
-s8 - 9.0 2.1
Osprey Ly 6.8 2.4
on 7.1 2.6
opu-1 oN-m} - 8.6 0.9 3-6
-88 1.9 8.1 2.8
Holton R-S 2.4 5.5 2.6 70 3.6 .31 .64 .33 59.1 078
R-1 - 5.8 3.0 59.1 078
R-13 5.0 7.6 0.1 tg.< 090
R-B - 8.8 1.7 46.3 120
oDuU-1 R-ml 3.2 5.2 3.1 1-3
-8s 2.0 6.1 1.2
Osprey R 8.0 1.7
Osprey L, 7.1 2.6
L 5.6 2.2
Iy 8.5 2.9
By 4.6 6.4
Ry N C
By 7.6 0.5
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Inner Middle 10-08-80 MLW 1449 PRIMARY SECOMDARY
Ground Shoal SALINITY  TRMP TSM TSI TS0 PERCENT  SIZE MOUE SIZE MODE TOTAL
LATITUDE LONGITUDE TIME /60 (C) {mg/1)  (mg/l) (mg/1) ORGANICS (u) (u) COUNT X 10

Holton L-§ 37° 04.18*  75° s9.6a" 1520 29.5 19.3 18.0  15.9 2.1 11.5 8-10 6.2
-1 29.5 19.3 0.0  17.7 2.3 11.3 8-10 39.3

-3 29.5 19.2 29.4 26.9 2.5 a.s 8-10 37.7

L-B 29.9 19.2 25.9  23.8 2.1 8.0 8-10 41.0

ooU-1 L - - 1523 - - 21.0  1a.5 2.5 11.9 8-10 20-25 30.7
Osprey L 37° 03.83'  75° 59.g6" 1519 - - 11.7  19.1 1.7 14.8 20-25 32.8
Osprey oy 37° 03.93'  76° 00.06" 1516 - - 8.8 ] 2.2 25.0 20-25 29.9
Oon, 37° 03.88°  7¢° 00.10° 1517 - - 9.3 .1 i. 13.0 20-25 e-10 25.2

oou-1 oN - - 1510 - - 24.5 22.8 1.7 6.9 1n-12 27.%

(o]

Holton R-S 37° 04.07" 75" s9.67° 1502 28.8 19.4 5.4 27 1.7 32.4 20-25 8-10 26.4
R-1 28.8 19.4 1.8 10.6 1.7 10.4 20-25 8-10 28.3

R-3 20,5 19.3 7.4  15.4 2.0 11.7 8-1u 20-25 37.2

R-B 29.9 19.3 5.4 32.4 3.0 8.6 8-10 33.9

opu-1 R - - 1502 - - 10.1 8.8 1.3 12.9 20-25 8-10 16.2

(9% ]
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10-08-80
Inner Middle
Ground Shoal Surface Tension X4 Current
TGC Lowering Percent A l?‘i’dc’ 21 Speed Current
(mg/L) (dynes/cm) Transmittance (m ) = ") (cm/sec) Direction
Holtcn -8 7.0 9.2 1 51 6.6 .37 46.3 220
L-1 4.6 9.5 2 46.3 220
L-3 10.0 6.3 8 41.1 165
L-B 5.5 9.3 7 25.7 150
obu-1 L-ml 4.6 1.% 3.0 1-3
-88 - 8.2 2.3
Osprey L
Osprey oy
ony
oDU~1 ON-ml 11.8 7.4 2.8 1-3
~88 - 10.1 4.0
Holton R-S 5.1 6.2 1.6 €8 3.9 .24 3.0 205
R-1 - 7.4 3.1 36.0 205
R-3 2.5 4.9 1.9 33.4 17%
R-B 14.7 7.1 3.4 12.9 230
oDU-1 R-ml 7.2 6.5 2.4 1-3
-88 2.1 5.0 1.8
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1
. 1 Middl 10-08-80 MLNW 1449 PRIMARY SECONDARY
nner Middle SALINITY  TEMP TSH TSI TSO PERCENT SIZE MODE SIZE MODE TOTAL
Ground Shoal LATITUDE LONGITUDE TIME /00 (C) (mg/L) (mg/R)  (mg/t) ORGANICS (v) (v) couwr x 16°¢
Holton L-S 37° 04.20' 75° 59.70° 1547 28.4 19.2 33,9 22.6  11.3 33.3 12-16 21.8
-1 28.4 19.2 23,7 22.2 1.5 6.1 8-10 20-25 26.0
L-3 28.4 19.2 16.1  12.5 3.6 22.2 8-10 20-25 1.0
L-B 28.4 19.2 20.3  18.5 1.8 8.9 6-8 20-25 20.4
opu-1 L - - 1540 - - 16.1  14.6 1.5 9.0 8-10 20-25 4.1
Osprey L 37° 03.98' 76° 00.00" 1539 - - 8.7 6.5 2.2 25.3 20-25 g-1c° 27.4
Osprey on 17° 04.02* 76° 00.11° 1537 - - 7.6 6.6 1.0 12.7 20-25 8-10 28.6
ooU-1 on - - 1547 - - 14.0 12.8 1.2 9.0 20-25 8-10° 23.9
Holton R-S 37° 04.13*  75° s9.72° 1602 27.7 19.5 8.7 1.7 1.0 11.6 20-25 6-8 17.2 4
R-1 27.7 19.5 13.6  12.7 0.9 €.6 20-25 8-10 16.5 *1
R-3 28.1 19.4 10.2 9.2 1.0 9.8 20-25 8-10_ 20.4 1
R-B 28.8 19.3 19.9  18.1 1.8 9.2 6-8 16-20 21.5 ;
ooU-1 R - - 1556 - - 5.3 3.9 1.4 27.1 20-25 8-10° 20.4 :
i
b
Osprey Re 37° 03.83* 75° 59.95° 1541 - - €.8 5.8 1.0 15.4 20-25 8-10 20.6
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10-08-80 MLW 1449
‘ Inner Middle
¢ Ground Shoal Surface Tension X4 Ky Current
L TOC chl a Phaeo-pig Lowering Percent Au_"l’d° o1 -1 K“::’d Speed Current
(mg/L) {mg/m3) (;g/m3) (dynes/am) Transmittance (m ) (m (m m ) {cm/sec) Direction
Holton L-§ 6.7 7.4 1.5 60 5.1 - - - 46.3 240
-1 1.9 8.2 2.3 46.3 240
L~3 3.0 9.5 3.0 38.6 185
L-B 9.1 9.1 4.0 25.7 290
: opbu-1  L-ml 3.6 9.2 4.4 1-3
-88 2.7 9.5 0.9
Osprey L (Lg) 6.1 3.0
Osprey ON(LI) 6.8 2.4
oDu-1 Oti-ml - 9.5 5.6 1-3
-S8 2.9 6.1 2.0
Holton R-S 5.7 6.1 2.0 71 3.4 - - - 59.1 20C
R-1 5.0 7.1 1.8 59.1 200
R-3 0.3 7.4 4.5 46.3 160
R-B 4.5 8.1 2.9 28.3 150
oDo-1 R-ml 4.4 3.8 6.8 3-6
-58 - 8.6 3.2
Osprey Ry 6.8 2.9
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) 10-09-80  MLW 1525 PR e |

North Channel SALINITY  TEMP TSH TSI 750 PERCENT  SIZE WODE SIZE WODE TOTAL e ~:
; LATITUDE LONGITUDE TIE %00 (°c) _ (ma/l) _ (mg/1)  (mg/L) ORGANICS tw) tw) couser X 10 Z
¥ ;
Holton L-S 372 03.84° 752 59.87° 1506 29.4 19.9 8.9 - - - 20-25 e-10 1.1 J
, L-S 170 03.1¢ 757 s8.74° 1545 29.13 19.9 9.9 8.1 1.8 18.3 20-25 8-10 24.1 i
: Water L-S 370 03.38'  75_ 58.78" 1636 28.1 20.4 7.4 5.3 2.1 28 4 20-25 20.1 2
i Cclumn LS 37° 03.83*  75° s59.37° 1652 2.2 19.4 6.1 5.0 1.1 18.2 20-25 8-10 2.2
T L-1 1700 26.2 19.4 9.8 7.9 1.9 19.5 20-25 8-10° 24.7 1
-3 1659 26.2 19.4 10.4 8.7 1.7 16.3 10-14 8-109 23.7 ,,
L-B 1655 26.6 19.4 11.6 10.1 1.5 12.4 20-25 8-10P 26.8
g obu-1 L - - 1510 - - 10.6 8.3 2.3 21.7 20-25 a-10P 30.3
L - - 1645 - - 6.6 5.0 1.6 24.1 20-25 8-10P 20.9
L - - 1703 - - 9.0 6.9 2.1 21.5 20-25 8-10P 21.2
Osprey L 37° 03.65* 76° 00.57° 1700 27.0 20.2 3.8 2.5 1.3 5.1 20-25 8-10P 16.4 ;
Holton oN 37° 03.48° 75° 59.66° 1631 28.3 20,1 15.0 8.2 6.8 45.4 16-20 64-80 28.3 ¥
z ;-
opU-1 on - - 1642 - - 5.0 3.4 1.6 31.1 20-25 8-10P 21.0 :
oN - - 1710 - - 7.8 5.3 2.5 31.4 20-25 e-10P 20.0 ‘
oN-m1 - - 1€00 - - 15.3  10.3 5.0 32.8 16-20 28.8
-s8 - - 7.7 6.1 1.6 21.5 20-25 8-10 25.3
#
i Osprey oN 372 03.55* 762 00.56" 1500 - - 3.6 1.7 1.9 52.9 20-25 8-10P 14.9
: on 17° 04.03* 76 00.36° 1612 - - 6.9 5.2 1.7 9.6 20-25 a-10P 20.0
i
! Holton R-S 377 04.0%° 762 00.12° 1500 29.4 20.5 6.8 4.6 2.2 5.5 20-25 8-10 25.9
; R-3 372 03.09' 757 58.81" 1536 29.4 20.5 8.9 6.5 2.8 27.4 20-25 8-10 27.2
S R-S 377 03.50° 752 59.85° 1624 28.5 20.1 4.4 2.9 1.5 33.3 20-2% e-105 17.8 i
: Water R-S 17° 03.85*  75° s9.52° 1712 26.2 19.7 5.0 3.8 1.2 23.9 2¢-25 8-1n 21.2 ‘:
‘f Column R-1 1719 26.2 19.7 5.3 3.2 2.1 9.6 - - - 7
i R-3 1718 26.2 19.5 6.2 4.9 1.3 21.4 20-25 8-10% 22.3 ;
; R-B 1713 26.6 19.4 10.9 8.4 2.5 22.8 20-25 8-10° 27.4
: opu-1 R - - 1502 . - s.o 4.0 1.9  312.1 20-25 8-10° 18.0 3
R - - 16131 - - 4.0 2.3 1.7 42.9 20-25 8-10 17.5
R - - 1719 - - 4.9 2.8 2.1 42.5 20-25% &-gP 19.%
Osprey R 37° 03.51'  76° 00.65° 1700 27.3 20.2 3.6 1.4 22 %0.6 20-25 a-10P 16.0
R 37° 03.93*  76° 00.26° 1620 27.3 20.3 4.€ 2.4 2.2 47.6 20-25 8-10 22.5

w
~
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10-9-80 MLW 1525
North .
Channel - Sur face 'f‘ensx.on K Current
TOC Chl a Phaeo-pig Lowering Percent Ku-Ka Speed Current
{mg/2) {ng/m3) tng/m3) (dynes/cm) Transmittance (--l) » l) {cm/sec) Direction
Holton L~S 1.1 9.9 3.2 65 .33 .44
L-S 10.7 9.8 3.8 71 .26 .33
L~-S 4.5 9.1 3.4
Water L-S 4.3 8.4 3.4 43.7 240
Column L-1 - 9.0 5.4 43.7 240
L-3 - 11.7 3.9 23.1 195
1~-B 7.2 12.0 4.0 25.7 145
oDU-1 L-ml - 5.8 5.7 3-6
-88 3.7 9,5 3.5
L~ml 4.5 5.7 3.3 6-12
-8s 5.1 7.2 1.6
L-ml 4.8 5.6 3.3 3-6
-88 7.8 7.4 2,8
Osprey L 5.2 3.7
Holton ON 3.1 7.6 3.6 73 .28 -
oDU~-1 ON-ml - - - 22
-ss - - -
ON-ml 4.8 13.0¢ 8.0 22
-ss 4.5 8.9 5.5
ON-ml 2.1 56.9 4.4 6-12
-ss 5.5 5.5 3.2
Osprey ON 5.3 3.4
ON 9.2 3.1
Holton R-S 1.4 8.2 2.5 71 3.4 .24 .33
R-S 1.1 8.0 3.6 67 4.0 .27 .30
R-S 2.5 8.4 3.0 80 2.2 .24 -
Water R-S 4.6 7.6 4.3 41.1 220
Column R-1 16.0 8.3 3.7 41.1 220
R-3 10.9 8.3 2.7 23.1 185
R-B 11.3 9.5 2.1 12.9 170

PN I




T

TN NI R R

i
&
e
14
£
§

Surface Tension

%u-%a

]

Current
Speed

{cm/sec)

Current

6¢

Lowering Percent A ll:(ledo
{(dynes/cm) Transmittance (m» )
-6
16-19
3-6

Direction
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Chesapeake Channel torth

(10/07/80) Holton oDpU-1 Osprey Holton opU-1 Osprey :
Samples Collected L-S L-1 L-3 L-B L L, L, L, R-S R-1 R-3 R-B R R, R, R, :

Skeletonema costatum

H

3
i
3

Coscinodiscus sp.
K Chaetoceros sp.

] Biddolphia sp.

Rhizosolenia sp.

» X > >
w v > >
M > o
M v M >
M q X >
® v =

- v > >
w v > ™

>
>
~
R )
™
>
-
]
]

Thalassiosira sp.
Unidentified Chain Diatom

“
Y W Y% Y W x>
N m 9 W v = >

]
©

Thalassionema sp. P

Thalassiothris sp. | 4 P X r P P

Pleurosigma ap. P | 4 P P P P P
Ceratium sp.

1
b
¥
4

Peridinium sp. 4 | 4 X X
Dinophysis sp.

Tintinnids P X X
Lamel libranch Larves
Copepod

Resting Spores
Fecal Pellets

Quartz Graine

-
"0
-

w v v = 9 >
» W v M
v v % >
x w v 9w

“ v nu N
- Y = W v v

Opaque Mineral Grafins

o v » vV w

> T mM Y ™

X > W " v

M W M W X W w9 v
>

> % > W "W M
-
»»

> ™ ® W N -

¢
£ Aggregates X
‘ Fly Ash

Tnorganic/Organir Fibers P P P [ 4 A P X [ 4 [ 4 [ 4 P P [ 4 P P P

Key: On this and the tables which follow, A = abundant, P = preseat, sad X = absent.

1
P
4
¥,
ke
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Nine-Foot Shoal South

3
|

5
i

(10/07/860) Holton ObU-1 Osprey Holton oDU- | Csprey
Samples Collected LS -1 L-3 L-E L L, L, L, RS R-1 R-3 R-B ) R, R, & J

g Skeletonema costatum | 4 P

I

v Coscinodiscus sp. A A A A
¢

T Chaetoceros sp.

Biddolzﬂil sp. P A P X P

Rhizosolenia sp.

M v v %

]
M T ™M Y W M

Thalassiosira vp. 1 4 P P

”
©
o

Unidentified Chain Diatom P P P P P

Thalassionema sp.

vV v v~

Thalassiothris sp.

Pleurosigms sp. P X P P [4

:
o
Ceratium sp. 1 4 é

v v " %

Peridinium sp. P P X P X
Dinophysis sp.

Tintinnids

>

Lamellibranch Larvae

Copepod

Rest ing Spores

Fecal rellets

{
t
4

W U w M oy
Y W WV v YW W v x

Quartz Grains

ST e

. Opaque Mineral Grains

> % » W W W v 0w v

> v > w x

> T » W W Y v X

> X > N W T

M w M v N

> ®» v W YV w W W
L]

Y W v W TV W W >

> » > m W w

> x > w "™ w9

<

» 5 M 9 W W 9 >

M v Y eV N >

> W ® 9w w v w v

Aggregates

>
>
-

o T

Flv Ash P P
Inorganic/Organic Fibers P P P P P P P P | 4 | 4 P P | 4 | JE 2

g o i e o g

i
¢
4
4

1%
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Lnner Middle Ground Shoal

(10/97/80) Holton opB-1 Osprey Holton oby-1 OGsprey
Samples Collected -S -1 L3 i-B L L L, L, RS R-1 R-3 R-B R R, R, R, -

Skeletonema costatum

Coscinodiscus sp. A A A A

>
>

Chaetoceros sp.

Biddolphia sp. | 4 P P

Rhizosolcuia sp.

w v >
v T > >
»

Thalassiosira sp. P P P P

~
L]
E]
Y v T T T > >

o]
Y T Y m Y X >
o

v T =
s}
»

Unidentified Chain Diatom P P P P X P | 4

3 Thalassionema sp.

Thalassiothris sp. P P P T

W X W om T N

©
-]

Pleurosigma sp. X P P P

Ceratium sp.

g o MG RS ¢
e e e

Peridinium sp. | 4 P | 4 P
Dinophysis sp.

Tintinnids

T T % X
T > ™ x

Lamellibranch Larvae

e
=~
~
-]
- B B - 4
©

> % >» w W ©
L)
> w w o W

Copepod
Resting Spores

Fecal Pellets

Quartz Grains

” X

Opaque Mineral Grains

> v > W Y Y TV >
> T > w
> xX > T W ~N
X o v Y W owm o
> W W W W TV W x '8 v W
®» ™ M W v
~
> ™ > ™ W
> 9w v v v

Aggregates

Fly Ash
Inorganic/Organic Fibers P P

-3
la -]
» w > M M W W WM OV >

T Y > N> N W

> - >

:
o i ey

b g o




Chesapeake Channel North

(10/07/80) Holton oD 1 Osprey Holton oDU~ 1 Osprey
Samples Collected L-S -1 -3 L-B L L, L, L, R-S R-1 R-3 R-8 R R, R, R,

Skeletonema costatum A A X A

Coscinodiscus sp. A A A
Chaetoceros sp.

Biddolphia sp. P P

Rhizosolenia sp.

>
o L - -
T Y v >

~
hJ
X M OV v T > >
>
-]
]
IR O S

P

P
Thalassiosira sp. X X P P X
Unidentified Chain Diatom P A P

>

Thalassionema sp.
Thalassiothris sp. P X
5 Pleurosigma sp.

~

Ceratium sp.
Peridinium sp.

Dinoghzeis sp.

Tintinnids

e - B - B -]
>

Lamellibranch Larvae

T v X v o= W
v v v v

© v M oM > w
T oMM > > >
2T - RO Y
w v > w >
Y v > W > v

Copepod

T W OV W W X N v oy
X T X > » >

~
T Y T > M X W oW g
W Y v X - > M v oW
w M o> > g >

v v v v

Resting Spores

Fecal Pellets P

-

~
-]
~

Quartz Grains

Opaque Mineral Grains P P

> W v D O x v
> U M D W T v M X O

Aggregates P | 4 X
Fly Ash

b
v YW x w W
>
o
©
>

: Inorganic/Organic Fibers P P P P P P

1%
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Inner Middle Ground Shoal

A

(10/08/80)
Samples Collected

Skeletonema costatum

Coscinodiscus sp.
Chaetoceros ~p.

Biddolphia sp.

Rhizosolenia sp.
Thalassiosira sp.
Unidentified Chain Diatom
Thalassionema sp.
Thalassiothris sp.
Pleurosigma sp.
Ceratium sp.
Peridinium sp.
Dinophysis sp.
Tintinnids
Lamellibranch Larvae
Copepod

Resting Spores

Fecal Pellets

Quartz Grains

Opaque Mineral Grains
Aggregates

Fly Ash
Inorganic/Organic Fibers

Holton

ODU-1

Osprey Osprey O0ODU-1

Holton

ODU- 1

Osprey

L-5 -1

L-3 L-B

L

L

ON

ON

R-S R-1

R-3 R-B

T YW x O v
b

> v > v

s}

w = > T X U TV X T

-}

> XX > W

> T > W v v vV W

oY > >

~

»

» v M

- T B T - - B - - -

> W X TV T > TV X T >

w v > T

~

X oo X > >

®x w »x v v v

M x>

>

W v > X

o v > >

> mw M N vV W v

> v 0V W X x T

o > T > >

3

v %

e Al L m mt iy g % o s v el i




Inner Middle Ground Shoal

(10/08/80) Holton 0DU-1  Osprey Osprey  ObU-1 Holton oDV~ | |

Samples Collected LS L-1 -3 L-B L L ON, ON, oW R-5 R-1 R-3 R-B R

Skeletonema costatum A P X

Coscinodiscus ep. A A X
Chaetoceros sp.
T oreros

Biddolzhia sp. X P P

Rhizosolenia sp.
—-=ZP80%€en1a

-2 - - R -]

T v >
v T >
>
©
>
VT > »
»
>
X v » »

Thalassiosira sp. X 4 X P
—=.-%810s1ra

>

>

VW ox v
>

©

o]
e amey

Unidentified Chain Diatom P X P X P 3
Thalassionema sp. |
¥ Thalassiothris sp. P P P
‘ ——Znforhris

[
Pleurosigma sp. P P X | P X P P P

Ceratium sp. P

©
~
v
©

Peridinium sp. P P P

Dinoghzlio sp.

Tintinnids P

©
~
la )
-}
-
>
~
o]
o]
©
>

Lamellibranch Larvae P

Copepod

-
x w w
)

T X v o

Resting Spores

Fecal Pellets

N’U"‘v"’i
o]
]

: Quartz Grains
V

>
>
>

} Opaque Mineral Grains

>'v>'v'v'v'v>

> W > g

Aggregates
Fly Ash

A L Y
> Y > v v ow oy oy
> X > v v oM ow oy
> ® > v v ow oy

> w =

> x >

> % > v v ow v g
> v X v oM L]

T TR e T

Inorganic/Organic Fibers P P P P P P P P 4 P 1 4 P P

T

R
i ’i
}
]

Sy

i Taimen gl h Mmoo e el aRRR
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Nine Foot 3hozl South

(11/08/80) Holton ODU~-1 Osprey GCsprey ODU-1 Holton obu-1  oDU-1 Osprey
Samples Collected L-S L-1 L-3 L-B L L, ON ON R-S R-1 R-3 R-B R R L L LR R, Ry
Skelezonema costatum A P X X X X P A X A X
Coscinodiscus sp. A A A X A A A A X F A A A A A A A A
Chaetoceros sp. P P P . P P
Biddolphia sp. X X A X X X X A X X x p X X P A X X X X
Rhizosolenia ap
Thalassiosira sp. P X P P P P p P P P P P P P
Unidentified Chain Diatom P X X P P P P P X 4 P P P P X X P
Thalassionema sp.

Thalassiothris sp. P P P P P P P P
Pleurosigma sp. P P 4 P X P P P P X
Ceratium sp. P
Peridinium sp. X X P P P P X A P X P X P P P P X X X
Dinophysis sp.
Tintinnids P X X P P P P P A P P P X
Lamellibranch Larvae P P P P P P P P P P P P P P P P P
Copepod P P P P P P P P P P P P P P P P P X X
Resting Spores P P P | 4 P X X P P P P P P P X X P
Fecal Pellets P P P P P P P P P P P P X P P
Quartz Grains X X X A A X X X X A A P X X X A X X X
Opaque Mineral Grains P P P P P P P P P P P P
Aggregates A X A A A A A A X P A A X A A A X X A X
Fly Ash
Inorganic/Organic Fibers P P P P P P [ 4 P X P P P P P P P P P P
. o ) ) B e ‘ I " e

2t s.‘*’fﬂ
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Nine-Foot Shoal South

: (10/08/80) Holton ObU-1 Osprey ODU-1 Osprey Holton ODU-1 Osprey
: Samples Collected l-S -1 1-3 1-B L L ON ON R-5 R-l1 R-3 R-B R R,

¥
i
!
H
i
i
g

Skeletonema costatum P P P P P P X P

: Coscinodiscus sp. A X X A A A
é Chaetoceros sp.

Biddolghia sp. X X P P A P X | 4

Rhizosolenia sp.

o T >
>

v x> >

» w M w

Thalassiosira sp. P P P X P P X

-}
©
® w v v v » v
>

Unidentified Chain Diatom

©
-
~
o}
L)
L)

Thalassionema sp.
Thalassiothris sp. P P P

Pleurosig:g sp. P P P P P P

Ceratium ep.

Peridiniwe sp. P 1 4 P P P P X P X X P X P
Dinophysis sp.

Tintinnids 1 4 P P
Lamellibranch Larvae
Copepod

Resting Spores

Rt el

Fecal Pellets
Quartz Grains

Opaque Mineral Grains

> T > W OV X W
> W > v v v =

> W > w v v W o
% v X W v v W
P vV X W X M W g
> W > w oW v v o
> W M m v wm v W

xX T X w9 ow o
>

> w >
oG
-]

® w v

Aggregates
Fly Ash

B R A

Inorganic/Organic Fibers P P P P P 4 4 | 4 4 P P P P

%
3
]
H
p
H

&
~




Middle Ground Shoal South

(10/68/80)
Samples Collected

Skeletonema costatum

Coscinodiscus sp.
Chaetoceros sp.
Biddolghia sp.
Rhizosolenia sp.

Thalassiosira sp.

Unidentified Chain Diatom

Thalassionema sp.
Thalassiothris sp.
Pleurosigms sp.
Ceratium sp.
Peridinium sp.
Dinophysis sp.
Tintinnids
Lamellibranch Larvae
Copepod

Rest ing Spores

Fecal Pellets

Quartz Grains

Opaque Mineral Grains
Aggregates

Fly Ash

Inorganic/Organic Fibers

Holton ODU-1 Osprey ODU-1 Holton ODU-1 OQOsprey

L-§ L-1 L-3 L-B L L ON R-S R-1 R-3 R-B R R

- - B

v T X =
o T x>
o x>
> % X >
T v > >
o X > >
v T > M

~
~
~
>
-]
-
-}
T v = v
w =
-}
%

-
b -]

~
T M v v

k
]

x v " W v > v v
»x W x v v o]
X T X v vV v U
¥ W T v vV vV Y X

v ™ w =

T Y T U XM X T D>
x v > v v W v X
> T X W T T T >

BT TS T P P s S T T o | o dliadiss



North Channel

(10/09/80) Hol ton Water Column  ODU-1 QOsprey Holton [e i) Osprey :
Samples Collected L-§ L-§S L-S L-SL-1L-3L-B LLL L on O ON ON-ml QN-ss ON OHW 1

Skeletonema costatum

Coscinodiscus sp.
Chaetocerou sp.

Biddolphia sp. P x

, Rhizosolenia sp.

>
X 0 > >

>

>

] Thalassiosira sp. P P
? tmidentified Chain Diatom P X

X v % v
©

Thalassionema sp.

Pleurosigma sp. P P, P
Ceratium sp. | 4 PP

Thalassiothris sp. P x P PP P P j
—_——— |

Peridinium sp. P .4 x P A X X XAX A P

>
E
b
3
>
t ]

Dino s8is sp.
Tintinnids
Lamellibranch Larvae P
Copepod
Res{.ing Spores
Pecal Pellets

>
>

Y v % v

- W v v X

Quartz Grains
Opaque Mineral Grains

> w » w9

X X M w v vV N %

> W YV T YT x X x

> X X W T >» v

> w >» v W v v

# W X W W w OV x
-]

% W vV v Y x v v

»> W W W v v %N

x v x x

P
X
P
A

Aggregates
Ply Ash

g R b S T

| 4

W w » v v v VY w v
-]

W ™M T W Y T OV x T

v ®™m W W Y W O ow

P
P
2 4
P
P
P
P

T > W W v

Inorganiz/Organic Pibers P P [ 4 P P

(Continued)

“

4
2
i
|
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(10/09/80)
Sazples Collected

Skeletonema costatum

Coscinodiscus sp.
Chaetoceros sp.
mddolaia 8p.
Rhizosolenia sp.
Thalassiosira sp.
Unidentified Chain Diatom
Thalassionema 8sp.
Thalassiothris sp.
Pleuroslm 8p.
Ceratium sp.
Peridinium sp.
Dino@xsis sp.
Tintinnids
Lamellibranch larvae
Copepod

Resting Spores

Pecal Pellets

Quartz Grains

Opaque Mineral Grains
Aggregates

Ply Ash
Inorganic/Organic Fibers

- v I - T D T e
North Channel (Concluded

Holton Water Column ODiU-1 Osprey
R-S R-S R-S R-S5 R-} R-3 R-B RRR R R
| 4 A A A A

X A X X A
P P X P P XPpP X p
P | 4 PP | 4
P ) ¢ P | 4 P P P PPP PP
P P PPX P P
P P
P P X
X X A A A X X XAX A A
X X
P P P P P P XA X X
P P | 4 P P | 4 P PPP P P
P P X X X X X PP X X p
X P P 1 4 P P PP P P
P P P P P P P PPP P P
P X P 4 | 4 | 4 A PPP PP
P P | 4 P P P X PPP P P
A A X P P P P XPX X A
P

P | 4 | 4 | 4 P | 4 P PPP P P

T M R R

b

%
.
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APPENDIX B

OBSERVATIONS FROM THE CHESAPEAKE
BAY BRIDGE TUNNEL

This appendix describes water and surface characteristics observed
from the Chesapeake Bay Bridge Tunnel system.
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Referernce map of Chesapeake Bay entrance show!ng mile markers on bridge,
rise bridge (Bl) and the Fisherman's Island Bridge (B2).
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PRECEDING PAGE BLANK NOT FILMED

Monday, October 6, 1980

T ime Tide Side Mile Wind Comment s
:
0830 5 hr 0oC-1 Il N=-NE Conditions: very choppy 0.2 to
; before (3.8) 20-25 0.3 m (0.5 to 1 ft), patchy
, MLW clouds, windy, foam around
' island (22)
& oc 12 Wnitecaps and foam patches
(5.1)
| ocC 13 Whitecaps only in bay
! (9.0)
]
‘ ocC 14 Foam around island, whitecaps
(10.4) mostly on bay side
i
i oc (12.2) Whitecaps and foam both sides
| oc c2 Whitecaps
| (14)
|
‘ 0850 ocC B2 Roughness lines by northern
| inlet, parallel to beaches :
4

’ 0855 T (19.0) Turn around
l
: 0900 Bay Bl N-NE Clouds causing green patches
r (15.3) 20~25

Bay C2 Whitecaps and foam on both
] sides, 0.3 to 0.6 m (1-2 ft)
| swells
: Bay 13 Whitecaps primarily bay side

Bay cl Whitecaps both sides

T 12 Whitecaps on both sides; turn
) around foamline off end of

island (23)
0915 oc Waves, 0.3 to 0.6 m (1-2 ft)
0927 ocC Bl Faint irregular foamlines

perpendicular to bridge, better
developed on bay side

g e B 2 TR L T g

0931 4 hr T2 19 Turn around
before
MLW

(Continued)
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Monday, October 6,

1980 (Continued)

Time Tide Side Mi.e Wind
0935 Bay B1
0946 T I2
1007 ocC B1 N=-NE
20-25
oc B2
1011 T 19
Bay B1
(15.7)
Bay 14,1
T I2
1034 3 hr ocC (of}
before
MLW
oC B1
1046 T 19
1051 Bay B1
1054 Bay 1445
1104 T I2 N-NE
20-25
oC B1
121 T i9
Bay B2
Bay B1
Bay 7

L 2t il Aot

T R Gr—

Comments

No foamlines noticed
Turn around

Foamline perpendicular to north
end of bridge

Foamline: parallel to shore
beforc B2, associated with
inlet

Turn around

T™urbidity change; green-blue on
north, brown-green on south( 26)

Shoals

Turn around

lLarge waves, 0,6 to 0.8 m
(2-2.5 ft)

Foamline

Turn around

Faint foamline north of B1
Color change in water due to
clouds: brown on north, c¢reen-

blue on south (27)

Turn around

No foamline

Turn around

Whi tecaps

Waves, 0.3 to 0.6 m {(1=2 ft)

y . _ .
N i (ol T o v e o g TR w18k mroemamim s o s . s ot B T et e

S s s

S R R L AR TR ok T e 2O T oWy ke T T8 TETR T B SN T ar
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Monday, October 6,

R 2 i e AR e

1980 (Continued)

Time Tid» Side Mile wind
1139 2 hr T It N
before 20-25
1218 ocC 12
ocC 13,14
1227 oC B1
1232 * hr T I19
betore
MLW
Bay B2
1237 Bay 31
1242 Bay I4
(10.7)
Bay I2
1250 T 12
1255 oc 13
ocC I
oc 12
x 12.8
1302 R) N=NW
(15.4) 20-25
T 19

e R T SETTRRE R pREET E  TVESReE

Comments

Turn around

Fewar clouds

Ocean side calmer than bay side
Large meandering lire on bay
side; too much glare ocean side

{north)

Turn around

Blue channel water trending
offahore (28,29)

Turbidity change; water color:

brown to north, green on south;
color gradient to blue channel

water (30,31)

Turbidity change; blue water on
south, brown water on the north
irregular trend toward 30°N(32);
Foamline parallel to bridge,
concave west; brown on east,
blue on west

Foamline around island, waves
Of 003 to 0.6 m (1"2 ft)

Calm on ocran side; whitecaps
on bay side

Turbidity change; blue on south,
brown on north

Turbidity change; brown on
north, blues on south

Foamlines thin, 0.3 m (1-ft) wide

Turbidity change+ brown on
north, blue on south

Turn around

57
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Monday, October 6, 1980 (Continued)

Time

1312

1315

1329

1333

1337

1344

1349

1354

Tiqg_

MLW

Side Mile wind

Bay B1
(15.1)

Bay 12

Bay 14

Bay I3

T I

oc-5 Cc1

ocC

oc 12.5

oc 15

T

Bay B1

Bay 15.3

Bay 4.1

Bay 13

Bay 1.9

Bay I4
10.4

R A St

Comments

Very wide brown band under
bridge; irregular boundaries,
foamline (34)

Turbidity change; weak bound-
aries, krown on north, blue on
south

Turbidity change; brown to th
north and blue to the south;
boundarjes sharpest on south
side (35)

Whitecaps on bay side and calm
on ocean side

Very distinct blue water lines
parallel to bridge; brown on
east side

Turn around

Foamlines trending 6S°SE}
brown on south, blue on north

Turbidity change; wide brown
hand

Foamlines trending 75°SE (36)

Rows of brown bands, perpendi-
cular on north side of bridge

Turn around

Turbidity change; brown by
shore, blue by north ramp to Bi

Irreqular brown boundary with
whitecaps under bridge (36)

Shoals, swell and whitcaps (37)
Foamlines trending 80°NW

Turbidity change; brown on
north

Turbidity change; brown on
north, trending 65°NW
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Monday, October 6, 1980 (Concluded)

Side Mile wind
Bay 13
Bay n

vr, BEL L TR e e T T IS
DR SN I ik s i dlachiiftic = AT MR L
i A S

Comments

Turbidity change; blue channel
water with irreqular boundary
separating; green-brown on
south

Turbidity chanqge; water in
channel is blue, water 4t
margins of channel is green-
brown

S
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Tuesday, October 7, 1980

T ime _Tide Side Mile Wind
NW
“ 5-10
0¢ 1
0C¢ 11
U915 5 hr 0¢ NW
before 0=-5
NLW
0C 8.5
0C 13
Uvad (V¥
0C 11.4
0C 11.7
0c¢ 12.4
0995 0C Bl
(15.0)
0C B2
0959 T 19 Nw
0-5
Bay B2
Ebb Bay Bl
(15.4)
Bay 12.4

(Cont inued)

60

Comment s

Conditions: calm seas 0.2-m
(0.5-ft) waves, tew clouds

Roughness change; calm water at
40°SW to land

Roughness change; water on
south rougher than water on

north

R/V Linwood Holton

Foamline meanders perpendicular
to road

slick, curves NE-SW into channe
Fishing boat on rocks (4,5)

Foamline, trending +5°sW, large
me anders

Foamline, trending 45°SW, large
meanders

Foamline, trending «+5°8W, largel
meanders

Foamline; meanders and foam
parallel to shore (8,9)

Slicks

Turn aromd

Slick; smoother parallel to roa

Boat wake (10)

Turbidity change; brown on nort
blue on south; large irregular
meanders (11)
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Tuesday, October 7,

1980 (Continued)

Comments

Time Tide Side Mile wind
Bay 11.6
Bay 10.8
1010 4 hr Bay 14
before
MLW
Bay 13
Ch
1013 Bay C1
Je 4
Bay I2
1020 Bay
1022 T I
1024 ocC I2
6.6
1026 ocC 8.7
oc 14
oc 11.8
oC 12.3
1031 oC 12.5
1034 ocC 15.5
1039 T 19
Bay B2

Foamline trending 40°NW, on
both sides of bridge

Foamline on ocean side trend-
ing 30°SE

Slick; perpendicular and curves
to I4 into channel

Slick; meandering trend
Foamline; meandering trend at
60°SW, on ocean side

Roughness change; rough north
of 12 and smooth south of I2

Slick; west side of I12(12)
Turn around; roughness line(13)

Slick: 9-m (10-yd) wide,
trending west

Foamline: NE around 13, calm on
west side, rougher east side,
wide foamline (14)

Slick; calm around channel

Foamline: trending 30°SE, with
large meander

Foamline perpendicular to bridge

Foamline; darker water south
side (15)

Foamline north of B1

Turn around

Slick perpendicular to channel
sides




|
l
|
l
|
L
]
P

Tuesday, October 7,

1980 (Continued)

Time Tide Side Mile wWind
1044 Bay B1
(15.5)
Bay 12.6
Bay 12.3
Bay 12
1050 Ebb Bay I3
1103 3 hr T I2 NW
before 0-5
MLW
oc I2
oC c1
ocC 13
8.6
ocC 14
ocC 12.4
ocC 14.8
1118 Ebb ocC B1
ocC B2
1122 T 19
Bay B2
Bay B1
(5.4)

ettt 4 b mre s e eat e B e LR R

Comments

Foamline: large line, rough on
north side, calm on south side,
perpendicular to channel (17)

Foamline: thin, darker brown to
north, large irreqular meanders

Foamline: thin

Foamline: rough on south side,
trending NW

Foamline on ocean side, parallel
to road, Holton and helicopter
near 14

Turn around

Roughness change: rough on east
side of line, trending 20°NE

Roughness change: parallel to
road, calm by bridge and rcugh

eastward

Foamline trending 30°NE

R/V Linwood Holton

Foamline perpendicular to road,
meandering trend at 40°NW

Foamline perpendicular to road,
rough on north side

Foamline perpendicular to road,
meandering trend (19)

Foamline and slick by inlet
Turn around

Foamline from fish nets

Foamline perpendicular to road,
dark (20)
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Tuesday, October 7,

1980 (Continued)

Time Tide Side Mile Wwind
1127 Bay 14,6
1130 Bay 12.4
Ray T4
1145 Ebb Bay (9
(8.86)
1150 T 1
1225 2 hr oc I3
before 8.7
MW
oc 14
oc 10.8
oc 12.8
oc Cc2
13.5
oc 14.5
ocC B1
(15,5)
1232 oc 16,2
1235 T 19
Bay B1
(15.3)
Bay 14.9
Bay 14,0
Bay I4
I3
6.2

Comments

Slick: wide, perpendicular to
road

Foamline: perpendicular to road
meandering trend on north

R’V Linwood Holton (21,22)

Foamline: perpendicular to
bridge, rough on south side

Turn around

Foamlines perpendicular to
bridge, trending NE
Foamline around I4

Rough patch; off to east
Helicopter

Foamline trending 20°SE

Foamline and roughness changes

Foamline perpendicular to road

Slick around channei
Turn around

Foamline, with color change (3)

Foamline and roughness change (4)

Foamline and roughness change;
brown on north, green on south(S§)

Roughness line change

Roughness change; rough NW into
channel

Slick: irreqular pattern, brown
color

63
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Tuesday, October 7,

1980 (Continued)

Time Tide Side Mile wind
1255 T I2
oc 13
(9.0)
1305 1 hr oc 14 N=Nw
before 0-5%
NLW
ocC 13.0
oc 14.1
1311 oc 15.4
1315 T 19
Bay Bt
Bay 15.3
Bay 14.1
Bay 13.4
Bay 12.3
1326 Bay 11.6
Bay 10.9
Bay c1
1335 Bay I2 ~

64

Comments

Turn around; rough band parallel
to channel

Rough band trending NE into
channel

Roughness band perpendicular
to road and bends to the NE

Turbidity change: bands of blue
and brown water (R/V Holton and
helicopter)

Foamline; large meanders, bands
of color change

2 foamlines perpendicular to
bridge, small meanders

Turn around

Foamline and turbidity change;
brown water on north side and
green water on south side;
large meanders (13,14)

Rough patch perpendicular to
bridge

Roughness patch perpendicular
to bridge

Foamline trending 30°Sw and
curving to the west

Rougliness band trending 30°Sw
into I4 channel

Roughness band trending 30°Nw
into I3 channel

Roughness band before I2 and
curving around island into
channel

R e
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Tuesday, October 7, 1980 (Continued)

b Time Tide Side Mile Wind Comments

: T 12 Turn around; slick meandering

? in channel 3
oc 7.7 Rougness band east of road (15)

} ocC 10,9 Foamline perpendicular to bridge,

roughness band, calm on west side i

1345 s o 12.3 Turbidity change: perpendicular ;
to bridge, brown water on north k
side, green water on south side ]

]
| 1350 oc 15.1 Foamiine perpendicular to road
, 15.4 with faint meandering slicks E
| 3
; 1354 T 19 Turn around :
|
; Bay 15.6 Foamline perpendicular to bridge;
Y small meanders :
|
‘ Bay 15.3 Foamline and slicks perpendicular E:
f to road, meandering trend
|
i 1401 Bay 14,1 ESE Roughness band and slicks :
: C=-2 perpendicular to road ;
| Bay 12.3 Slick: two bands perpendicular
' to road; straight trend (16)
’ Bay 12.8 Slicks: irregular
, .
1406 MLW Bay 14 Slick: large meandering
Bay (o} Slick: irregular shape
; Bay 12 Slicks: irregular shape near 12 .
E:
1421 T 12 Turn around, slicks; trending ;
] 80°SE into I3
1426 oc 13 Roughness lines parallel to :
channel, calm on south side ]
oc I4 Slicks in evenly spaced rows
ocC 13.9 R/V Holton and helicopter;

slick and color change (evenly
spaced); brown water on north k
side, blue water on south side ¥
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Tuesday, October 7,

1980 (Continued)

Time Tide Side Mile wind
1435 oC B1
1438 T 19
Bay B2
Bay B1
Bay Cc2
1447 Bay 11,9
Bay 10.8
1455 Bay
Bay 7.5
Bay 6.5
Bay 5.9
T I2
ocC I2
1509 1 hr oC I3 E
after 5-10
MLW
ocC I4
1518 Oc B1
oc B2
1521 T
Bay B2

Comments

Slick in center of channel

Turn around

Slicks center of channel
Slicks

Slick: wide and perpendicular
to road

Slick: trending 70°SW into
channel

Roughness change: calm east of
I3 (20)

Slicks: (2) irregular trending
meander, perpendicular to road

Slicks: trending 30°Sw

Slick: irreqular shape, perpendar

icular to road
Turn around

Slicks: parallel to channel;
faint row trending 80°SE

Slick at channel mouth

Slick perpendicular to road and
curving parallel to channel

Slicks

Turn around

Foamline perpendicular to road,
caim on north side, clouds to
west

R T TSI
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Tuesday, October 7,

1980 (Contiaued)

Time Tide Side Mile Wind
]
Bay B1
\
; Bay 15.3
F
} 1528 Bay Cc2
(14)
i
i Bay 11.6
i 1532 Bay I4
|
¢ 1535 Say 14
)
|
: Bay 7.3
| Bay 5.7
|
7 1549 T I2
]
1555 Flood ocC I3
L ocC 11.5
| oc 13,7
]
)
oc 13.9
? 1602 ocC B1 E
5«10
1605 2 hr T 19
after
MLW
Bay 13.7

o Tl

Comments

Slicks east of fish fence

Slicks parpendicular to road,
meanders south of B1

Slick perpendicular to road
with small meanders

Roughness bands perpendicular
to road

Slick perpendizular to road

Roughness band rough on north
channel

R/V Holton and 2 boats; slick
between channel to Ct (2%,22)

Slick perpendicular to road
with large meander

Slicks: one perpendicular to
road, one trending 50°Sw

Turn around; slick perpendicular
to road and one slick parallel
to channel

Slick perpendicular to road

Slick perpendicular to road,
small meanders

Slick perpendicular to road,
long meanders

Foamline perpendicular to road

Slick perpendicular to road,
broad band

Turn around

Slicks perpendicular to road,
channel around 14
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Tuesday, October 7,

1980 (Concluded)

Time Tide Side Mile wind
1615 Bay 14
10.8
Bay I3
1620 Bay Y

Comments

Slicks trending 30°SW into
channel around 14

Slick between channel and C1
around I3

Slick perpendicular to road,
slight meander

[
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Wednesday, October 8, 1980

R I P T e T T T T SR

Time Tide Side Mile Wind
0921 ocC W 5~-10
0953 5 hr ocC 12
before
MLW
oC 6.1
to
7.0
1000 oC 8.0 SW 5-10
to
8.4
oC 14
0C 11.6
1013 T
Bay 11.8
1025 Bay 14
Bay 13
1040 T
1045 4 hr oC 12
before
MLW
1050 ocC 13
ocC 14
oC B2 Southerly
(Cont inued)

Comments

Sunny, no clouds, hazy, sea
calm

Foamline parallel to road,
becoming indistinct, post mile
marker 7.0

Foamline concave west, meanders
forming half circle

Roughness change; rough area
parallel and 201 m (220 yd)
east of rvad

Foamline perpendicular to road,
large meanders, rough on south

Turn around

Foamline perpendicular to road,
large meauders, rough on south,
blue water on suuth side and
green water on north side

Left I4 at 1035

Roughness line; large meanders,
calm in channel, rough to the
south

Turn around; colliers parallel
to road, sea 0.3 m (1 ft)

Roughness bands: lst band par-
allel to channel, 2nd band
parallel to road, 183 to 274 m
(200-300 yd) east, rough on
east

Foamline; large meanders trend-
ing 20°SE

Roughness band paraliel to road
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Wednesday, October 8,

1980 (Continued)

Time Tide Side Mile wind
1102 T 19 SW 5«10
Bay B1
1M Bay 12.3
1116 Bay 14
1126 T 12
oc C=1
1136 ocC 12,6
oc B2
1145 3 hr T 19
before
MLW
1150 Bay B-1 B-1
to
15.6
Bay 14.8
1154 Bay 12.6
1205 Bay n SW 5=10
1240 2 hr T I
before
MLW

Comments

Turn around

Slick off pier on Fishermans
Island

Turbidity change; boundary
perpendicular to road in large
meanders; water on north side
green, water on south side blue

Roughness bands parallel to
road; ocean side disappears
into channel; R/V Holton east
on I4

Turn around

Roughness band paralle)] to
road, from I3 {nto channel

Foamline perpendicular to road;
blue water on south side, green
water on north siage

Foamline in center of channel
with large irreqular meanders

Turn around

Roughness band perpendicular to
road and north of B-1; blue
water on north side, green
water on south side

Roughness band perpendicular to
road

Turbidity change; no formline,
perpendicular to road, big
meanders; green water on north
side, blue water on south side
(6)

Lunch

Turn around, ships 50°NE

e AV L e AT L LR
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Wednesday, October 8, 1980 (Continuved)

Time Tide Side Mile wind
1255 oc I3.4
1258 ocC 15.4
to
B=1
1303 T 19 SW 5-10
Bay 14.0
1323 T
1337 oc 14.1
ocC 15.4
1342 1 hr T
before
MLW
Bay 15.3
Bay 13
Bay 1.7

Comments

Foamline (weak): color change--
brown water on south side, blue
water on north side; picture of
Holton (10)

Foamline perpendicular to road,
small reqular meanders

Roughness band and turbidity
change perpendicular to road;
brown water on south side, blue
water on north side; capillary
waves south only(11)

Turbidiy change perpendicular
to road; hrown water on south
side, blue water on north side;
capillary waves in brown, large
meanders water (12)

Turn around; ships face bridge
trending 70-80°NE

Turbidity change perpendicular
to road, large meandere; brown
water on north side, hlue water
on south side

Foamline perpendicular to road;
brown water to north, blue
water to south, large meanders

Turn around

Turbidity change parpendicular
to road, brown water to north,
blue water to south, large
meanders; capillary waves to
north

Roughness line; brown water to
east, blue water to south

Foamline: brown water to north,
blue water to south
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Wednesday, October 8, 1980 {Continued)

Time Tide Side Mile Wind
Bay I4
Bay I-3
1405 T I2 SW S-10
oc I3
oc 12
oC 12.3
1415 oc 13.4
oC 14.1
oC B-1
to
15.5
1420 ocC i5.8
1425 T 19
Bay 14,1
1434 Bay 12.3
Bay I3
1441 Bay 6.6

gt e R 2 ER At o aade di Ay
T T N R

Comments

Roughness band pPerpendiculay
to road

Slick: around I3 trending 30°NE
into channel meanders

Turn around; ships at 12 per-
pendicular to road

Roughness band perpendizular
to road, calm in channel, rough
to north

Roughness band parallel to
road

Turbidity change; Pespendicular
to road, green water to north,

blue water to south, meanders
114)

Picture of R/V Holton(15)

Turbidity change perpendicular
to road, brown water to north,
blue water to south

Roughness band perpendicular to
road; brown water to north,
blue water to south(16)

Fishermans Island
Turn around

Turbidity change perpendicular
to road, brown water to north,
blue water to south; capillary
waves in brown water area

Turbidity change rPergeadicular
to road, brown water to north,
blue water to souch

Roughness band: rough on east,
calm on west

Slick trending 50°sw, large
meanders

el d T
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Wednesday, October 8, 1980 (Continued)
; Time Tide Side Mile wind
: 1443 MLW Bay 12
N
; 1500 T 12 WNW 10-15
;, o 87
1508 oc I4
I
‘ ocC 12.2
i
| 1512 oc 14.3
|
F
Y 1519 T 19
; 1524 Bay B~-1
to
E 15.3
[ T I3
l
1531 0.0) 10.7
j
ocC 12.8
]
’ oC 14.7
)
oC 15.2
1543 t hr T 19 W 5-10
after
MLW
Bay B-1
to
15.3

Communts

Rest stop

Roughness band trending 60°SE

Roughness band parallel to
road, calm to north, large
meanders

Roughness band; perpendicular
to road, brown water to north,
blue water to south

Color change perpendicular to
road, brown water to north,
blue water to south

Turn around

Turbidity change perpendicular

to road, green water to souch,
blue water to north, some foam

Slick; concave south trend
Roughness band trending NE

Roughness band trending 50°
NE(23)

Roughness band trending SO°NE
parallel to road

Roughness band perpendicular to
road, bands NE

Turn around

Roughness hand perpendicular to
road, rough on south, relative-

ly strong boundary
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Wednesday, October 8, 1980 (Concluded)
Time Tide Side Mile tan
Bay 14,1
1612 T In
1625 oC I3
oc 10.6
ocC 14.0
1631 ocC 15.0
to
13
1718 T I1 W 5-10
1776 ocC I3
ocC 8.7
1730 ocC 11.3
ocC 12.5
ocC 13.7
ocC 14.5
1738 T 19
Bay 15
Bay 15.8
Bay 11.5
Bay 12,5
Bay I3
Bay I3
T I2 W 5-10

Comments

Slick perpendicular to road
sharp southern boundary

Turn around

Slick in channel perpendicular
to road

Slick perpendicular to road
Slick perpendicular to road

Roughness band around the Third
Island

Slicks: irregular shapes
Slick perpendicular to road
Slick perpendicular to road
Slick parallel to road
Slick perpendicular to road
Slicks: widely spaced

Turn around

Slick perpendicular to road

Slick: (two) perpendicular to
road

Slick parallel to road
Slick trending 30°NW
Slick out of channel, bands SE

Roughnes:s band from channel to
SE

Turn around to check ODU=-1
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Thursday, October 9, 1980

Time Tide Side Mile Wind
1100 W 5-10
1231 3 hr ocC 12
before
MLW
ocC 6-6.8
1240 (0] 13
(8.9)
0oC 14
0oC 10.9
1244 0cC 11.3
1245 ocC 12.6
1249 oC Bl
1253 T 19
Bay B2
Bay 15.5
Bay 13.7
1303 Bay 14 W 0-5
(11.0)
Bay 13
Cl
Bay 6.5
1311 Bay 5.6
Bay 5.4
(Continued)

O oo .. e A

Comments

Conditions: calm seas, hazy,
no clouds

Slick trending 60°NE, meanders
from 12
Slick parallel to road,

meanders and turns out to sea

Slick trending SO°SE, I3

Slick trending SE into channel
Slick parallel to road
Foamline trending 80°SE

Foamline perpendicular to road
with small meanders

Foamline perpendicular to road
with small meanders; roughiess
band farther east(31)

Turn 4round

Slick perpendicular to shore,
large meanders

Slick perpendicular to road
Turbidity change; brown water
toward north, blue water toward

south; trending 30°NW

Slick parallel to road, large
irregular me.nders

Roughness band parallel to road
from 13 to Cl

Foamline trending 30°SW
Foamline trending 40°NW, patchy

Slick perpendicular to road,
meanders
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Thursday, October 9, 1980 (Continued)

Time Tide Side Mile Wind
T 12
1314 oc 12
1319 oC 5.4
oc 5.8
ocC 6.1
oc C=-1
1325 2 hr oc I3
before
MLW
ocC 14
ocC 10.7
1329 ocC 13.1
ocC 14.0
ocC 14.0
ocC 15.4
1335 ocC B2
1337 T I9
Bay B2
Bay 15.5
B1

76

Commenta

Turn around

Slick perpendicular to road;
meanders along channels (R/V
Holton)

Slick perpendicular to road,
small meanders

Foamline trending 40°SE

Foamline trending 40°NE, rough
on east side

Roughness band parallel to road
Slick trending 40°NE, small
meanders

Different roughness: rough
south and calm north

Slick trending 30°NE

Foamline perpendicular to road

Foamline trending S50°NE with
slicks

Foamline trending SO°NE with
slicks

Different roughness: rough on
north side and calm on south

Slick in SE channel and middle
B2

Turn around

Slick: Y-shaped on mouth end of
B2

Roughness band concave, north
along coast and east from 13,2
to 14.5
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r Thursday, October 9, 1980 (Continued)
Time Tide Side Mile wind
’ Bay 14
\
; 1344 Bay 13.5
Bay 12.7
' Bay 10.9
l
I 1351 Bay I4
i
i Bay 7.0
?
|
' 1357 Bay 6.2
)
D
Bay 5.4
D
|
: Bay I2
| T I2
J
]
? 1407 oc 6.8  WNW 0-5
L 1412 ocC I4
)
oc 12.3
ocC 13.4
1419 1 hr oC 14

before

Comments

Roughness band perpendicular to
road, wide band over shoals,
fomaline

Roughness patches, concave
south

Roughness band trending 60°SW

Roughness band parallel to road
and 274 m (300 yd) west

Foamline trending 45°SW, bends
west into 14, concave east(34)

Roughness band trending 30°Ssw,
parallel to road farther south

Roughness band parallel to road;
slick (35) perpendicular to
road with large meanders

Foamline perpendicular to road,
trending NW

O0¢3-m (l-ft) waves

Turn around; rough patches east
side of T-2, along channel
rough north side (36)

Roughness band parallel to road
at 91 m (100 yd), slick perpen=-
dicular to road at I3

Roughness band out of channel,
bends NE parallel to road

Foamline and roughness band
perpendicular to road bends
NE(O)

R/V Holton and helicopter

Foamline perpendicular to road,
slight meanders

Rough patches: rows of brown
and green water
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TR

BT T P TR TT P

77

S s n it




T e T TR T T e TR TR TR e TR

?

78

Thursday, October 9, 1980 (Continued)
Time Tide Side Mile wind
ocC B1
T 19
Bay 15.6
Bay 14.0
1433 Bay 13.5
1435 Bay 12.3
Bay 12,2
Bay I3
Bay C-1
1443 Bay Se7
Bay 12
(5.4)
1407 T I WNW 0=5
1514 oC I
ocC 12
(o o 10.7
to
12.0

BRI L e R LA

Comments

Turbidity change; brown water
to north, blue water to south,
just before B1

Turn around

Roughness band along shore,
calm to north, rough to south;
south side has foam

Foamline perpendicular to road
small meander

Roughness band 366 m (400 yd)
west and perallel

Foam and blue water to the
south

Roughness band; rough on north,
calm on south, all blue
meanders

Slick perpendicular to road,
then parallel to channel

Roughness change; bay calm,
ocean rough

Slick perpendicular to road,
irregular shape, large meanders

Slick: broad and perpendicular
to road, bends into channel

Turn around

Roughness band 366 m (400 yd)
east parallel to ronad

Roughness band parallel to
channels and road; ships per-
pendicular to Cl(4,5)

Slick trending 60°NE, alternat-
ing rows of calm and rough
water, straight and equal

|
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Thursday, October 9, 1980 (Continued)
Time Tide Side Mile Wind Comments
’ ;
1527 MLW oc 1241 Slicks (two): 80°NE, meandering )
1N E
ocC 13.7 Slick patch 457 m (500 yd) east 3
of road 1
1529 ocC 14,0 Slick perpendicular to road
oC B1 Turbidity change; alternating :
! rows of rough green water and f
calm blue water i
] ]
! oc B1 Foamline and turbidity changes; f
' 15.4 brown water on north, blue :
| water on south, large meanders 4
i just south of Bi1(6®
| ocC Bi 2 slicks perpendicular to road, %
: 15,5 just north of B ]
| :
: 1535 T B2 SW flats, very low water “
Bay 15.6 Slick parallel to coast
' B1
t Bay 15.3 Foamline and turbidity change; :
‘ brown water to north and blue ;
water to south, small meanders E
] Bay 15.1 Slick perpendicular to road, ?
large meanders b
| Bay 14,3 Rough patches: concave north at ?
) C2; irreqular shape and faint ;
F glicks far west :
: Bay 12,2 Roughness band: rough water on
) north, calm water on south
1545 Bay 12,1 Slick trending 60°SW :
Bay 11.0 Slicks meandering :
Bay I3 Slicks parallel to channel
8.9
1554 Bay 6.4 Slick trending 50°NW, straight %
Bay I2 Slicks meandering parallel to

channel(7)
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Thursday, October 9, 1980 (Continued)

| Time Tide Side Mile wind Comments
| ;
1600 Bay 6.0 ESE 0-5 Slick trending 70°SE, small i
% meander
, y
| 1604 T I3 Turn around; calm to east, i
} patches and slicks irregular é
oc 1.0 Rows, calm then rough, small ;

meanders (not on bay side)(8)

oc 12.0 Slicks perpendicular to road,
large meanders

1609 oc 14,0 Slick perpendicular to road :
(R/V Holton) (9) 4

oc 15.0 Slick perpendicular to road, %
small meanders :

1612 ocC 15.6 Slicks (three): follow trend to 3
coast, small meanders ;

- T T

ocC B2 Slick perpendicular to north i
end of bridge 3

:
, L
: T 19 Turn around s

1615 Bay 15.6 Slicks perpendicular to shore ”
| Bay 1542 Slicks and foamline; splits
west
Bay 14,0 Roughness bands perpendicular

to road with slicks

O TR PO pr

1624 Bay 12.4 Slicks perpendicular t~ road
) Bay 12.0 Slicks perpendicular to road

Bay 10.8 Siick perpendicular to road
with meanders

i s i

R I Ui 1Y

1626 1 hr Bay I4 Calm both sides I4
after
MLW

‘3
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Thursday, October 9,

1980 (Continued)

Time Tide Side Mile wind
1631 bay 6.4
Bay 5.8
1634 Bay I2
T I2
oC 12
ocC 6.3
ocC 13
1655 oC I3
ocC I4
ocC 12.4
oC 12.5
we 14,7
1702 oC B1 SSE 5~10
ocC B2
T 19
1713 Bay Cc2
12.1
1716 1.8

i R N 5 K ST IR 2 o v o e

Comments

Slicks trending 70°NW, two
slight meanders

Slicks perpendicular to road,
then bend SW to I2

Slicks in channel, trending
45°8W

Turn around
Slick parallel to channel

Slick trending 60°SE, irregqular
meanders

Slicks alternating rough and
calm bands

Slick perpendicular to road;
also, irreqular slicks
parallel to channel

Slick perpendicular to road

Slick parallel to channel

Slick perpendicular to ronad,
irreqular shape

R/V Holton (13/14)
Slick perpendicular to road

Slicks: center of channel,
trending NE

Turn around
Slicks perpendicular to channel

Slicks irreqular and perpen-
dicular to road

Slicks perpendicular to road;
rows on ocean side
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Thursday, October 9,

Time Tide Side

1980 (Concluded)

Mile wind

1713

1720

1737 2 hr
after
MLW

13

6.3

6.0

I2

In

2.7

e T N T e T T T T R R e SR T RN R e e s

Comments

Slicks: large irregular slicks
perpendicular to road

Slicks trending 5S0°NW
Slicks perpendicular to road
Slick perpendicular to road

Slick perpendicular to road,
meanders around fishing peir

Slicks (two): perpendicular to
road, large meanders

Rows both sides perpendicular
to road
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Friday, October 10, 1980

Time Tide Side Mile Wind
T ESE 1015
1232 4 hr 0ocC 1.7
before
MLW
ocC 2.2
1241 ocC 8.0
1245 ocC -4
to
10.6
ocC 12 to 15
1250 ocC 15 to
Bl
0oC 17.8
1254 T 19
Bay Bl to
15.5
1300 Bay 15.0 ESE 10-15
1305 3 bhr Bay 14
before
MLW
Bay 12
1312 T 12
1318 ocC 8.6
0C 14
ocC 15.4
(Continued)

Comments

Weather: cloudy and hazy

Slick perpendicular to road

Slick perpendicular to road

Slick trending 40°SE, large
meanders

Roughness band; cclm on west
side
Waves of 0.5 m (1.5 ft)

Slick trending 7"°NE

Fuamline perpendicular to road
Turn around

Roughness band; -ough on north
side

Foamline: weak, perpendicular
to road

Slick trending 30°SW around
Fourth Island

Roughness band on both sides of
Second Island

Turn around

Foamline perpendicular to road
Roughness band parallel to road
and crosses road at 10.9 mile

mark, calm on west

Foamline perpendicular to road,
meanders

A A NI vosmpaeia i A TR AN e T e s s

83




Comments

Friday, October 10, 1980 (Concluded)
Time Tide Side Mile Wind
1330 oc B2
1331 T 19

Bay 17.7

to
B2

1336 Bay 15.3

Bay I4
1347 T

o 13
1344 oc 8.8

ocC 14

oc 15,2
1407 2 hr T 1¢ ENE 10-15

before
MLW

1411 Bay 15,1
1417 Bay 14
1423 Bay 12

Foamline perpendicular to road
Turn around

Foamline perpendicular to road

Roughness band perpendicular
to road, calm on soutn

Waves less than 0.3 m (1 ft)
Turn around

Roughness band parallel to road
Slick: weak trending 30°NE
Foamline parallel tc road,
extends (0.5 m) north of the

Fourth Island

Foamline trending S50°NE, large
meanders

Turn around

Roughness change perpendicular
to road, north side rough and
dark, south side calm

Slick parallel to road

Slick parallel to road
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ORIGINAL PAGE IS

. caTe  10-6-80 OF POOR QUALITY

TIME 4 hrs before MLW
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ORIGINAL PAGE IS
OF POOR QUALITY
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™ 5 hrs before MLW
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APPENDTX C

MAPS SHCWTING SURFACE CHARACTERTSTTCS
AND WRTTTEN OBSERVATTONS FROM
FLIGHT TRANSECTS

This appendix contains written observations of flight transects based
on all available data as well as maps of surface roughness observations
made during 24 selected passes of the Wallops P-3 aircraft.
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10/07/80

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
15:14:50 Start record Pass No. 2-1S
15:16:50 1P (Light Tower) I-Band time: -1 s
15:18:03 Beach SUSS time: OK
15:18:12 Boat wake AOL time: OK TV time

15:18:14

15:18:22
15:18:25

15:18:25

15:18:52

15:19:04

S11

15:19:08

Front w/scalloped foam line
Turbidity boundary

Turbid to the North

Trend 90°

Small boat
Foam line, trend 90°

Front with scalloped foam line
Turbidity boundary

Horns pointing t- he South
Trend 75°

Turbidity change
More turbid to the North

Front with patch foam line
Strong turbidity boundary
Horns pointing to the West
Turbid to the East

Trend 170°

Heading: 233°

Wind: 328%; 1.01 m/s (2 kn)
A/C speed: 108 m/s (210 kn)
Ground speed: 107 m/s

Temp: 14° C

Side-looking TV count: 332
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10/07/80 (Continued)

TIME (TV)

R A A b o O R

15

15

15

15

15

15

15

15

15

B
{

SRR N L S S

15:

15:

:19

119

19

:19

:20

:20

221

:21

:21

:21

12

:19

:29

:45

:59

:20

159

:02

:10

117

:23

k&u il Tt
N R . N T .
e aaas e he bl RERT ( ewsges il al

TIME (35 m) DESCRIPTIUN COMMENTS

Pass No. 2-1S (Concluded)

15:19:09-11 Front w/strong ioam
Turbid to East
Trend 110° - turns to 180°

Striations

15:19:26-30 Front w/strong foam line
Scalloped - horns pointing to the West

Slightly more turdid to the East?
Trend 45°

Striations

Turbidity . ‘ange
Turbid to the North ;

15:20:19 Bay Bridge

Turbidity change
Turbidity change
Turbidity change
Turbidity change 4

Data off

P O
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10/07/80 (Continued)

15

15

15:

15

15

15

15

15

15

15

15

124

:26

:27

:27

127

:28

:29

:29

:29

:29

TIME (TV)
:20
:21
:19
:30
:39
51

:15

:09

:21
:32

:38

TIME (35 mm)

T T T w0

DESCRIPTION

Start record

1P

Data on

Ship-~dead center

Ship on right

Striation

Front w/strong foam line

Scalloped - horns pointing to
the Southwest

Turbidity boundary

Turbid to the Northeast

Trend 140°

Weak turbidity change
Turbid to the North

Menhaden boat trail
Beach

Data off

BT

COMMENTS

Pass No. 4~-1IN

L-Band tim~: OK TV

SUSS time: OK TV

AOL time: OK TV

AK: 2 s slow

Heading: 232°

Wind: 220°; 1.0l w/s (2 kn)
A/C speed: 108 m/s (210 kn)
Ground speed: 107 m/s

Temp: 14° C

Side-looking TV count: 510
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10/07/80 (Continued)

TIME (TV) TIME (35 mm)

- S T TR e e TR e T e T R T

DESCRIPTION

15:35:17

15:36:28

15:36:47

15:37:05 15:37:05-7

15:37:54

15:38:36

15:39:44 15:39:46-49

15:40:30

P A SN NTEh

Start record
IP
Data on (beach)
Patchy foam line
Clear HZO just on edge of
foam line
Front w/strong foam line
Horns pointing to the Southwest
Turbid to the Northeast
Trend 160°

Striation

Meandening turbidity change
More turbid to the Southwest

Data cff

COMMENTS

Pass No. 1-18§

L-Band time: OK (% 0.5 s)

AOL time: OK TV time

Heading: 233°

Wind: 265°; 1.03 m/s (2 kn)
A/C speed: 102.9 m/s (200 kn)
Ground speed: 102 m/s

Temp: 14° C

Side-looking TV count: 704
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3
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10/07/80 (Continued)

TIME (TV)
15:45:30
15:45:37
15:46:24
15:46:4G-46

15:46:47

15:46:53

15:47: 20

15:47: N

15:47:51

15:48:29

15:48:44

o611

O T et T P TERS

TIME (35 mm)

DESCRIPTION

COMMENTS

15:48:17-22

Start recorqd

IP (beach)

Data on

Small hoats

Turbidity boundary

Turbid to the Northwest
Trend 45°

Channel marker (R-10)

Bridge Tunnel

Boat wake

Front w/slight foam displaced
Off turbidity boundary

More turbhid to the North
Trend 110°

Front w/strong foam line
Scalloped--horns pointing to

the West
Turbid to the East

Turhbidity boundary
Tuarbid to the East
Trend 45° then 135°

Pass No. 2-2N

L-Band time: OK TV

AOL time: OK TV time
Heading: 050°

Wind: 228°; 2.6 m/s (5 kn)
A/C speed: 108 m/s (210 kn)
Ground speed: 107 m/s

Temp: 14° C

Side-looking TV count: 853
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TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
Pass No. 2-2N (Concluded) f
! 15:48:50 15:48:48-52 Turbidity boundary |
: Trend 180° :
] 15:48:52 Small boat in view
15:48:57 Front up foam line ;
Slightly mcre turbid to the North ;
Trend 80° ;,5
15:49:20 Turbidity chanqge |
; Slightly more turbid to the North
3 é
15:49:35 Boat wake j
3 15:49:35 Boat wake? |
Foam line? :
s
15:49:49 Beach :
¢ 15:49:53 Data off
¢
@ .
: 3
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10/07/80 (Continued)

TIME (TV) TIME (35 mm)

15:54:40

15:54:52

15:55:51

15:55:53

15:56:09-11-12

15:56:19-24

15:57:08

15:57:30-32

15:58:02

15:58:26

15:59:37

DESCRIPTION

Start record
P
Data on

Foam patch from Menhaden
boats

Foam patch from Menhaden
boats

Menhaden purse seine up boats

Front w/strong foam line
Slightly scalloped

Horns pointed to the South
Turbidity boundary

More turbid to the North
Trend 120°

Striations perpendicular to
slight line

Ship

Data off

Beach

COMMENTS

Pass MNo. 3-1S8S

L-Band time: OK TV

SUSS time: OK TV

AOL time: OK TV

Heading: 222°

Wind: 220°; 1 m/s (2 kn}
A/C zpeed: 107 m/s (208 kn)
Ground speed: 105 m/s

Temp: 14° C

Side-looking TV count: 1008
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TIME (TV)
16:02:30
16:03:24

! 16:04:16

16:04:132

16:04:40

16:04:52

16:04:56

16:04:59

16:05:07-08

16:05:24

16:06:06

16:06:11

16:06:14-15

16:06:17

R S

10/07/80 (Continued)

TIME (35 mm)

e d T T T - o

GESCRIPTION

Start record

1P (Beach)

Data on

Ship

Ship

Ship Wake

Turbidity change
Striations

Striations

Front w/strong foam line
Turbidity boundary

Horns pointing to the Southwest
Turbid to the North
Trend 135°

Ship wake

Small boat

Ship wake

Turbid patch and striation

COMMENTS

Pass No. 4-2N

L-Band time: 1 s fast

SUSS time: OK TV time

AOL time: OK TV time
Heading: 023°

Wwind: 220°; 1 m/s (2 kn)
A/C speed: 109 m/s (212 kn)
Ground speed: 109 m/s

Temp: 14° C

Side- looking TV count: 1118
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10/07/80 (Continued)

TIME (TV) TIME (35 mm)
16:06: 24
16:06:32
16:06:35

DESCRIPTION

4-2N (Concluded)

Front w/discontinuous foam line
Turbidity boundary

Horns pointing to the South
Turbid to the Socuth
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10/07/80 (Continued)

TIME (TV)

16:11:00

16:12:27

16:13: 21

16:13:30

16:13:46

16:13:49-53

16:13:58-14:40

16:14:42-45

16:15:10

16:15:52

16:16:03

TIME (35 mm)

DESCRIPTION

Start record

IpP

Beach

Data on

Weves

Menhaden boat wake

Turhid patches

Front w/strong foam line

Scalloped, horns pointing to
the Southwest

Turbhid to the Northeast

Trend 170°

Front? (not visible on
TV or mm)

Slick-like formation? Glint?

Beach - data off

COMMENTS

Pass No. 5-1S

L-Band time: OK TV

SUSS time: OK TV

AOL time: OK TV

Swept frequency: 2 s fast
Heading: 196°

Wind: 320°; 1.5 m/s (3 kn)
A/C speed: 110.6 m/s (215 kn)
Ground speed: 109 m/s

Temp: 15° C

Side-locking TV count: 1252
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10/07/80 (Continued)

TIME (TV) TIME (35 mm)
16:18:00
16:19:03
16:19:04

16:19:08-13

16:19:14

16:19:49-50

16:20: 35-55

16:21:11-52

16:22:01

16:22:10-22

16:22:34

16:22:32:34

DESCRIPTION

Start record
IP (Beach)

Data on

Striations

Turbidity change
More turbid to the South

Weak foam line

Turhid patches

Turbid patches

Weak foam line

Horns pointing to the Southeast?
Turbid to the Northwest

Trend 60°

Breakers

Beach

Data off

COMMENTS

Pass No. 6-1N
AOL time: OK

120 s in pass-
altitude changed

Heaning: 029°

Wind: 320°; 1.5 m/s (3 kn)
A/C speed: 110.6 m/s (215 kn)
Ground speed: 106 m/s

Temp: 15° C

Side-looking T™ count: 1325
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10/07/80 {Continued)

TIME (TV)

16:27:00

16:27:26

16:28: 35

16:28:46

16:29:13

16:30:09

16:30:02

16:30:37

16:31:10

16:31:22

TIME (35 mm)

no 35 mm coverage

16:3C:40

DESCRIPTION

Start record

IP (Lighthouse)

Beach

Boat

Front w/strong foam line
Horns pointing to the Southeast
Turbid to the Northwest
Front w/foam line

Turbid to the East

Trend 180°

Boat wake

Bay Bridge

Data off

Turbidity change
More turbid to the North

COMMENTS

Pass No. 6-1N

Heading: 231°

Windi: 320°; 1 m/s (2 kn)

A/C speed: 110.6 m/s (215 kn)
Ground speed: 108 m/s

Temp: 15° C

Side-looking TV count: 1442

S el gt
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10/07/80 (Continued)

TIME (TV) TIME (35 mm)

DESCRIPTION

COMMENTS

16:35:20

16:36:57

16:38:00

16:38:07

16:38:26

1€:38:34-46

16:38:58

16:39:16

16:39:35-37

16:39:38

16:39:42-44

16:39:52

Start record
IP (Beach)
Data on
Channel buoy
Ship
Striation

Front w/strong foam line
Turbidity boundary

Horns pointing to the Northwest

More turbid to the Southeast
Trend 45°

Turbidity change
Front w/strong foam line

scalloped slightly
Turhidity boundary

Horns pointing to the Southwest

Turbid to the Northeast
Turbid patch
Turbid patches

Turbidity changes

Pass No. 4-3N

AOL time: OK IV time

Heading: 025°

Wind: 220°; 2.6 m/s (S5 kn)
A/C speed: 110.6 m/s (215 kn)
Ground spced: 106 m/s

Temp: 15° C

Side-looking T ~unt: 1540

oA g wa i oo T T
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! 10/07/80 (Continued)

‘ TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS

Pass No. 4-3N (Concluded) .

i 16:40:10-11 Boat wake .

i 16:40:12 Data off H

;e» 16:40:13 Beach é
i

HILTE PR AL By
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10/07/80 (Continued)

TIME (TV)
16:44:45
16:45:53
16:46:56

16:47:01-10

16:47:30

16:48:05-07

16:48:15-28

621

At Lol

TIME (35 mm)

16:47:03

16:47:07

16:47:16

16:47:19

16:47: 21

16:47:25

16:47:31-33

16:47:52

DESCRIPTION

E T Ty g O R Sy T - Vot PR STy

Start record

IP (Lighthouse 1000 ft to right)
Data on (beach)

Discoloration in water

Boat wake

Turbid band

Patchy turbid areas

Turbid patch

Weak boundary
turbid to North

Patchy

Front with foam--irreqular
boundary

Turbid to the Northeast

Striation

Weak front

Turbid to the Southwest

Edge of front with foam
in view

COMMENTS

Pass No. 2-4S

L-Band time: + 2 s

SUSS time: TV OK

AOL time: TV OK

Headinqg: 232°

wind: 320°; 1.5 m/s (3 kn)
A/C speed: 108 m/s (215 kn)
Ground speed: 108 m/s

Temp: 16" C

Side-looking TV count: 1642
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10/07/80 (Continued)

TIME (TV)

16:49:09

16:49:43-46

16:49:44

TIME (35 mm)

DESCRIPTION

16:48:28

16 48:30

Foam from bhoat?

Irreqular foam - hoat wake?

Bay Bridge Tunnel

Boat wake through front turbid
to the Southwest scalloped,
horns pointing to Southwest

No foam

Data cicf

COMMENTS
Pass No 2-4S (Concluded)

i d e oo xoidg A

o b A e i e T e Ll oy
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10/07/80 (Continued)

TIME (TV)

16:55:54

16:55:39

16:56:40

16:56:52

16:57:09

16:57:28

16:57:38

16:58:04

16:58: 29

16:58:55

16:58:57

16:59:05

16:59:07

TIME (35 mm)

DESCRIPTION

16:57: 11

16:57:30

16:57:40

16:58:32

Start record

IP (Beach Tower)
Data on

Channel marker
Ship

Striation
More turbid to the North

Front w/irreqular foam line
Turbidity boundary

More turbid to the South
Trend 85°

Striation at boundary of
color change

Front w/strong foam line

Scallsps, horns pointing to
the South

Turbid to the North

Trend 90°

(Boat?) Which one?

Ship wake

Menhaden boat wake

Surf

Data off (beach)

COMMENTS

Pass No. 4-4N

L-Band time: 3 s fast

SUSS time: OK TV time

AOL time: OK TV time
Heading: 025°

Wind: 320°; 1 m/s (2 kn)
A/C speed: 108 m/s (210 kn)
Ground speed: 100 m/s

Tenmp: 16° C

Side-looking TV count: 1746
end tape
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10/07/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION
17:05:30 Start record
17:05:59 IP
£ 17:07:13 Beach
17:07:30 Data on
17:07:33 17:07:36 Front with slight foam line
1 Turbid to the Northeast
Trend 135°
: 17:07:39 17:07:41-42 Weak foam line
4 Turbid to the South
E Trend 50°
; (Holton)
’ 17:07:52 17:07:54-55 Front with irreqular foam line
Displaced to the Northwest
Off turbidity boundary
N 17:07:55(Waves) Horns to the South
} Small scallops
f Turbid to the Northwest
i
- 17:08:27 Striations
17:08:36 Striations
17:08:47 Striations
17:08:50 Bifurcating Striations
i
) .

COMMENTS

Pass No. 2-5S

L-Band time: - 3 s fast
SUSS time: OK TV time

AOL time: OK TV time
Heading: 230°

Wind: 220°; 2.1 m/s (4 kn)
A/C speed: 108 m/s (210 Kkn)
Ground speed: 98 m/s

Temp. 16° C

Side-looking TV count: 165

S 5D WS AR IR Y K
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10/07/80 (Continued)

TIME (TV)

17:09:44

17:10:15

17:10:18

17:10:33

17:10: 36

TIME (35 mm)
o= 190 mm)

17:09:47

17:10:18

17:10:20

17:10:36

e e ey

DESCRIPTION

Bay Bridge Tunnel

Slight foam line
Turbid to the Scuthwest
\

Front w/buoy (R-10?)
Slight foam line

Boat wake

Data off

L e R et

COMMENTS

Pass No., 2-58 (Concluded)
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TIME (TV)

10/07/80 (Continued)

17:14:10
17:16:15

17:16:39

15-16:42
17:17:00
17:17:11
17:17:36 17-17:37
17:17:43 17:17:46
17:17:47 17:17:52
17:17:13 End 35 mm coverage

17:19:05

17:19:27

17:19:39

TIME (35 mm)

DESCI{IPTION

Start record

IP (beach)

Ship

Striations

Data on

Channel marker (red)

Turbidity change
More turbid to the SE

Turbidity change

More turbid to the South
Trend 80°

Ship

Weak foam line?

Turbidity change
More turbid to the North

Front w/strong foam line
Scallops, horns pointing South
Turbid to the North

Foam line, turbidity change

Data off (beach)

COMMENTS

Pass Nn. 4-5N

SUSS time: 1 s fast ;

AOL time: OK TV time
SF time: 3 s fast

Wind: 220°; 3.1 m/s (6 kn)

A/C speed: 108 m/s (210 kn)
Ground speed: 104 m/s ;
Temp: 16° C

Side-looking TV count: 379

e gk e e ke




10/07/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION
? 17:25:00 Start record
; 17:25:35 IP
; 17:26:43 Beach
17:26:56 Data on
' 17:26:57 13:26:57 Pront w/foam line

17:27:11

-4
17:27: 21
17:27:25
1
% 17:28:10
;
% 13:28:14

13:28:21

A i L

TRTIRE

—
(98]
w

Turbidity boundary
Turbid to the North
Trend 110°

Front with foam line
Slightly more turbid to the North
Trend 90°

Boat

Weak

More turhid to the North
Trend 45°

Weak turbidity change

Striations

Striations

AR L " T N T

COMMENTS

Pass No. 2-6S

L-Band time: 4 s fast

SUSS time: 1 s time

AOL time: OK TV time

Note: failure to mark data on
may make this a poorly
documented pass

Heading: 230°

Wind: 030°; 1.5 m/s (210 kn)

A/C speed: 108 m/s (210 kn)

Ground speed: 105 m/s

Temp: 16° C

Side-looking TV count: 530

ﬂi,”@mﬂ_£¢aﬁj
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10/07/80 (Continued)

i TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS

Pass No, 2-6S (Concluded)

: 17:29:05 13:29:09 Bay Bridge

I

} |

, 17:29:26 13:29:30 Turbidity change |
Turbid to the Southeast

: Trend 135°

£

1 17:29:45 Data off

TR PRRLGE TR
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10/07/80 (Continued)

TIME (TV)
17:32:00
17:35:51
17:37:21

17:37:45

17:38:19

17:38:40

17:38:41-46

17:38:48

TIME (35 mm)

DESCRIPTION

13:37:49

13:38:19

13:38:44

13:38:46

13:38:47

13:38:52

Start record
IP (beach)
Data on

Front w/foam line, small
scallops within large
scallops, horns pointing
to the Nortn

More turhid to the South

Trend 80°

Slight turbidity change
More turbid to the South

Front w/strong foam line
Turbidity boundary

Scallops, horns pointing South
Turbid to the North

Trend 90°, (Boat?)

Continuation of above
Turbid to the South (Osprey)

Curved front w/foam line

Turbidity boundary, horns
pointing into the clear H,0--N
horns pointing into the turbid
South, turbid to the East

Turbhidity change (ODU-1)

2y i - ST TR T PRy

COMMENTS

Pass No. 4-6N

SUSS time: 1 s fast

SF time: S s time

Heading: 025°

Wind: 060°; 1 m/s (2 kn)
A/C speed: 108 m/s (210 kn)
Ground speed: 103 m/s

Temp: 16° C

Side-looking TV count: 752
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f 10/07/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
pass No. 4-6N (Concluded) ,
. 17:38:51-52 13:38:54 Boat wake
; 17:38:54 13:38:59 Marker buoy and striations from
% Bridge Tunnel
» 17:38:57 13:39:04 Front w/strong foam line--no turbidity
] difference; mottled surface, scalloped
horns pointing poth ways, larger horns
4 point to the Northeast
: 17:39:03 13:39:08-10 Front w/foam line
Tarbidity boundary
Scalloped, Horns point to |
the Southwest ;
More turbid to the NE !
varying wave approach :
13:39:11 Turbidity change |
¥ 17:39: 11 13:39:16 Beach
3 17:39:15 pata off
:
fe
3 ;
i
T s * o
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10/07/80 (Continued)

‘ TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
17:43:40 Start record Pass HNo. 2-7S
i 17:44:35 IP (Light Tower) SUSS time: 1 s fast
4
Z 17:45:47 Beach ACL time: OK TV time
‘ 17:45:49 Data on SF time: 5 s time ;
17:45:52 13:45:57-53 Front w/irregular foam line Heading: 232° %
Turbid to the North :
Trend 110° Wwind: 040°; 2.1 m/s (4 kn) i
13:46:12 Bucy A/C speed: 108 m/s (210 kn) g
17:46:14 13:46:18 Scalloped foam line Ground speed: 105 m/s }
Turbid to the North i
Trend 90° Temp: 16° C ;
17:46:19 13:46:24 No foam-turbidity change? Side-looking TV count: 910 *
Turbid to the South
Trend 90°
% 17:46:29 13:46:32 Turbidity change
i Turbid to the Northwest
5 Trend 45°
' 17:47: 11 13:47:16 Slight foam line
% Turbid to the North
! Trend 75°
[ 17:47:19 13:47:24 Boat wake

AREE R
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10/07/80 (Continued)

TIME (TV) TIME (35 mm)
17:48:04 13:48:09

13:48:27
17:48:41

DESCRIPTION

COMMENTS

Bay Bridge Tunnel

Turbidity Change
Turbid to the North

Data off

Pass No.

2-7S (Concluded)
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10/07/80 (Continued)

TIME (TV)

17:54:30

17:55:17

17:56:48

17:57:02

17:58:07

17:58:11

17:58:23

17:58:29

17:58:36

17:58:40

TIME (35 mm)

13:56:56

13:57:08-10

13:57: 11

13:57:40

13:58:13

12-58:16-17

13:58:26

13:58:34-35

13:5¢ 38

13:58:44

DESCRIPTION

COMMENTS

Start record

IP (beach)

Data on

Weak foam line

Turbid to the Southwest

Trend 45°

Slick in Southeast corner?
Glint?

Striations

Boat wakes

Weak foam line

Turbid to the Northeast
(Holton)

Turt.idicy change?

Red buoy

Boat wake?

Patchy foam

Turbid to the Northeast

Approaching bheach

Beach

e _
Gasadiighabli s o 2t ep oo

Pass No. 4-7N

L-Band time: 6 s fast

SUSS time: 1 s fast

AOL time: OK TV time
Healing: 022°

Wind: 220°; 2.6 w/s (5 kn)
A/C speed: 108 m/s (210 kn)
Ground speed: 102 wm/s

Temp: 16° C

Side-looking TV count: 10S0
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TIME (TV)

10/07/20 (Continued)

TIME (35 mm)

ey TR TR T TR e T e T

DESCRIPTION

18:02: 30

18:04:16

18:05:28

18:05:32 18:05:37

18:05:37 18:05:43

18:05:57 18:06:02

18:06:14 18:06: 20

18:(H:41 18:06:46

18:06:59 18:07:01
18:07:0%

18:07:05

Start record
Ip

Data on
Beach

Front with weak foam
Turbid boundary-turbid to N
Trend 75°

Front turbidity boundary
Turbid to the North
Trend 90° (Holcton)

Turbidity change-striation?

Weak foam line

Slight turbidity change
Turbid to the Southeast
Trend 70°

Turbidity change
Turbiri to the East
Trend 170°

Front turbidity boundary
Nc foam

Undulating boundary
Turbid to the North
Trend B80°

Data off

COMMENTS

Pass No. 2-8S

SUSS time: 2 s fast

AOL time: OK TV time

SF time: 6 s fast

Heading: 230°

Wind: 250°; 1 m/s (2 kn)
A/C speed: 108 m/s (210 kn)
Grouri speed; 100 m/s

Temp: 16° C

Side-looking TV count: 1190

3
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107/07/80 (Continued)

E TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
ﬂ 18:13:30 start record pass No. 4-8N ;
: 18:15:06 1P (beach) suss time: 1 s fast
i
; 18:16:28 Data on AOL time: OK TV time
! 18:16:39 ship SF time: 6 s fast
¢
:
: 18:16:57 Front w/foam line? Heading: 023°
% 18:16:48 Turbid patches and numerouvs Wind: 160°; 2.6 m/s (5 kn)
3 striations
% A/C speed: 108 m/s (210 kn)
g 18:17:03 Turbidity change?
Temp: 16° C
18:17:55 18:18:01 Striation ;
Turbidity change Side-looking TV count: 1313 ;
Trend 90° %
18:17:58 18:18:04 Turbidity change
Three color change
18:18:07 18:18:13 Turbidity change
Foam
More turbid to the North
Trend 135° Boat wake?
f 18:18:36 18:18:42 Beach
‘ 18:18:37 pata off

TS SR AR e
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10/07/80 (Continned) |
TIME (TV) TIME (35 mn) DESCPIPTION COMMENTS |
i 18:23:00 Seart record Pass No. 2-95 |
: 18:23:39 & SUz5 time: 1 s fast |
¥
{ 18:24:4¢ Tata on 2OL ti~e: OK TV tine
: 18:24:50 19:24:55 Beacn SP vipe: 5 s fast
? 18:24:56 18:25:21-06 Boat wake? Headiinjy: 229° ;
Wea¥x turbidity change !
Trend 90° Wird: 150°; 3.1 m/s (6 kn) :
5 18:25:16 18:25:21-22 Pront w/weak foam line B/ speed: 108 m/s (210 kn) |
% Tarnidity boundary 3
! Tirhid ro the North Groand speed: 102 m/s ;
: Trend ©0° (Holton) {
Tenn: 16° C |
‘ 18:25:24 18:25:30 Prent turbidity boundary )
4 Tirnid to the South Side-looking TV count: 1439 ;
Trend B80° i

i 18:25:27 18:25:33 “ront turbidity boundary
Turbid to the Bast
Trend 180°

18:26:00 18:26:06 Pront Wwith light foam
%o turhidity bnoundary :

distingquishable

Triangular shape |

18:26:16 18:26:22 Pront W/Weak foam line
Tiarnid to the tiorth
Trend 857

(sorey or Fro=1)




? 10/07/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS

NS—

Pass No. 2-9S (Toncluded)

j
18:27:09 18:27:15 Bay Bridge ;

‘ 18:28:15 Data off
¢
: .a
B
i
;
;
;
!
3
i
3
K
Iy
L)
i




—
! &S
i »
? 10, 07/80 (Continued) :
|
] TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
18:33:00 Start record Pass No. 4-9N ’
18:33:59 IP (beach) SUSS time: 1 s fast
18:35:28 Data on ACL time: OK TV time :
; 18:35:33 18:35:39 Large ship to part of screen SF time: 7 s fast
3
f 18:35:54 18:36:01 Front w/weak foam line Heading: 023°
1 Turbidity boundary
! Turbid to the North A/C speed: 108 m/s (210 kn)
E Trend 110°
2 Ground speed: 102 m/s
i 18:36: 21 Striations
] Trend 120° Temp: 96° C
‘ 18:36:24 18:36:31 Front strong turbidity boundary Side-looking TV count: 1537
Turbid to the Southeast
A Trend 50°
§
¥ 18:36:49 18:36:57 Front weak turbidity boundary
Turbid to the Southwest
Trend 120°
(Trawler)
: 18:37:00 18:37:06 Front w/undulating foam line ;
' Weak turbidity boundary f
i Turbid to the Northeast |
Trend 120° |
(0oDU-1) j
18:37:26 Data off (beach) 2

Ry L T I
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10/07/80 (Continued)

j.ME (TV) TIME ‘35 mm) DESCRIPTION COMMENTS
18:41:15 Start record Pass No. 2-10S
18:42:C5 IP (Lighthouse) SUSS time: 1 s fast
; 18:43:13 Data on AOL time: OK TV time
3 18:43:17 18:43:24 Beach SF time: 7 s fast
; 18:43:47 18:43:54 Front w/light foam Heading: 227°
Turbidity boundary
Turbid to the North Wind: 190°;: 3.1 m/s (6 kn)
Trend 90°
(Osprey w/cards) A/C speed: 108 m/s (210 kn)
18:43:56-58 18:44:06 Turbidity change Ground speed: 98 m/s
Turbid to East
) Irreqular trend Temp: 16° C
18:44:52 18:44:58-59 Front w/weak foam displaced Side-~looking TV count: 1639
to the South of the turbidity
boundary

Horns pointing to the South
Turbid to the North

e o

Trend 90°
: 18:45: 49 18:45:57 Bridge Tunnel _
3
18:46:05 Data off i

Ly
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10/07/80 (Continued)

TIME (TV)

18:50:45

18:52:26

18:53:48

18:54: 20

18:54:40

18:55:03

18:55:15

18:55:23

TIME (35 mm)

DESCRIPTION

18:54:28

18:54:46

18:54:48

(Not observed)

18:55:23

18:55:31

Start record
1P (beach)
bata on

Front w/semi-developed

foam line-turbidity boundary
Horns pointing to the North
Turbid to the North

Trend 120°

Striations

Front w/foam line displaced
to the North of turbidity
boundary

Horns pointing to the North

Turbid to the South turbidity

Trend 70°

weak front with foam line

Front w/weak foam line displaced
to the North of turbidity boundary
Slightly more turbid to South
Trend 120°

Boat wake?
Weak foam--slight turbidity change
Trend 160°

COMMENTS

Pass No. 4-10R

L-Band time: 8 s fast

SUSS time: 1 s fast

AOL time: OK TV time

Heading: 027°

Wwind: 150; 3.1 m/s (6 kn)

A/C speed: 100.3 m/s (195 kn)
Ground speed: 101.5 m/s

Temp: 15° C

Side-looking TV count: 1737
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10/07/80 (Continued)
TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS )
Pass No. 4-10N (Concluded) §
18:55:32 18:55:40-41 Channel marker (red) %
é 18:55:51 18:55:59 Beach
i 18:55:53 Data off
:
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10/07/80 (Continued)

TIME (TV)

19:00:00

19:00:18

19:01:23

12:01:28

19:01:57

19:02: 21

19:02:59

19:04: 01

19:04:09

TIME (35 mm)

19:01:34

19:02:05-07

19:02:29

19:03:07

19:04:07

DESCRIPTION

Start record
IpP
Data on

Beach

Front w/foam turbidity boundary
Horns pointing to South

Turbid to North

Trend 100°

(ODU-1 on North side)

Front w/strong foam line
Turbidity boundary

Small horns pointing to SE
Turbid to the Northwest
Trend 70°

Strong front w/foam line
Displacea to the South

of the turbidity boundary
Horns pointing to the South
Turbid to the North
Trend 90°

Bridge Tunnel

Data off

COMMENTS

Pass No. 2-11§

L-Band time: 1 s fast

AOL time: OK TV vime

SF: 8 s fast

Heading: 228°

Wind: 160°; 3.6 m/s (7 kn)
A/C speed: 100.3 m/s (195 kn)
Ground speed: 102 m/s

Temp: 15° C

Side-looking TV count: 1829
end tape
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10/07/80 (Continued)

TIME (TV)

19:09: 30

19:10:25

19:11:52

19:12:16

19:12:32

19:13:09

19:13:14

19:13:48

19:13:49

ot
wi
[

TIME (35 mm)

DESCRIPTION

COMMENTS

19:12:23-24

19:12:40

19:13:17

19:13:22

19:13:56

Start record
IP
Data on

Front w/patchy foam
Turbidity boundary

Horns pointing to the South
Turbid to the North

Trend 100°

Front w/patchy foam
Strong turbidity boundary
Turbid to the Southeast
Trend 75°

Front w/pconounced foam line
Weak turbidity boundary
Horns pointing to the North
Turbid to the South

Trend 100°

Front w/foam line
Turbidity boundary

Horns pointing to the NE
Turbid to the Southwest
Beach

Data off

Pass No. 4-11N

SUSS time: 1 s fast

AOL time: OK TV %time

SF: 8 s fast

Heading: 027°

wind: 150°; 4.1 m/s (8 kn)
A/C speed: 97.7 m/s (190 kn)
Ground speed: 100 m/s

Temp: 15° C

Side-looking TV count: 000

start tape 3

o T —
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}% 10/07/80 (Continued)
Fy
P TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
% 19:18:00 Start record pPass No. 2-12§S
? 19:18:40 P L-Band time: 9 s fast
; 19:19:137 Data on SUSS time: 2 s fast
5 19:19:45 19:19:53 Beach AGL time: OK TV time
19:19:47 {Not observed) Shore front/oil--not clearly Heading: 229°
defined in film 3
: Wind: 145°; 3.1 m/s (6 kn) ;
] 19:20:09 19:20:18 Channel buoy (white) i
: A/C speed: 100.3 m/s (195 kn) |
19:20:14 19:20:23 Front w/strong foam line ;
Slight no turbidity boundary Ground speed: 97 m/s ;
Trend 100° :
Temp: 15° C j
19:20:39 19:20:47-48 Front w/strong, undulating !
foam line side-looking TV Count: 197 %
] Turbidity boundary j
% Turbid to the Northwest ;
g Trend 70° :
i ;
4 19:21:18 19:21:27 Front §
.~ (Holton) (Osprey) (ODU-1) :
\ 19:21:33 19:21:42 Front w/patchy foam line |

? No turbidity change visible
y Horns pointing to the North
Trend 100°

19:22:03 Data cff

i e AT L gt i i s vA T e
R U Ty e . G .
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10/07/80 (Continued)

TIME (TV)

19:31:00

19:31:31

19:32:56

19:33:14

19:33:17

19:33:25

19:33: 41

19:33:58

19:34:08

TIME (35 mm)

DESCRIPTION

19:33:23

19:33:25-26

19:33:34

19:33:49

19:34:08

19:34:16-17

Start record
IP (beach)
Data on

Front w/weak foam line
breaking up

Slightly more turbid to the N

Trend 90°

Front w/strong foam line (rippled)
Turbidity boundary

Turbid to the North

Trend 90°

Turbidity change
Turbid to the South
Trend 80°

Striation--trend 150°

Weak foam line?
Slicht no turbidity change
Trend 90°

Front w/strong foam line
Turbidity boundary
Turbid to the South
Trend 100°

COMMENTS

Pass No. 4-12N

L-Band time: 9 s fast

SUSS time: 2 s fast

AOL time: OK TV time

Heading: 025°

Wind: 160°; 4.6 m/s (9 kn)
A/C speed: 100.3 m/s (195 kn)
Ground speed: 104 m/s

Temp: 15° C

Side-looking TV Count: 462

|
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{ 19:34: 11

19:34:32

19:34:47

19:34:49

TIME (TV)

10/07/80 (Continued)

TIME (35 mm)

19:34:22

19:34:41

19:34:56

DESCRIPTION

Front w/strorg foam line
Turbidity boundary

Horns pointing to the NE?
Turbid to the Southwest
Trend 135°

Buoy (white)
Data off

Beach

COMMENTS

Pass No. 4-12N (Concluded)

ANt v s et
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16/07/80 (Continued)

TIM. TV)

19:39:00

1°©:39:38

19:40:44

19:40:46

19:40:50

19:40:57

19:41:29

*2:41:43

19:42:20

19:42:135

19:43:18

19:43:26

19:45:16

T Ty T ST S S T 1 U T o Gepii sty

TIME (35 mm)

No 35 mm coverage

T R T - e TR T T TR T TR

DESCRIPTION

COMMENTS

Start record

1P

Data on

Beach

Slick (not visible cn TV)
front (not visible on TV)
Front w/slight foam
Turbidity boundary
Turbid to the South

Trend 110°

Weak foam line
Trend 90°

Weak foam line

Trend 50°

(No turbidity change visible)
Front (not visible on TV}
Front w/slight foam

Horns pointing to the North
Trend 90°

Bay Bridge

Data off

Beach

Pass No. 2-13S

L-Band time: 10 s

SUSS time: 2 s fast

AOL time: OK TV time

Heading: 228°

Wind: 140°; 4.1 m/3s (8 kn)
A/C speed: 101.9 m/s (198 kn)
Ground speed: 98.5 m/s

Temp: 15° C

Side-looking 1V Count: 642

T T R Y B e 8
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10/07/80 (Concluded)
TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
19:49:00 No 35 mm coverage Start record Pass No. 4-13N :
. i
: 19:49:53 IpP L-Band time: 10 s fast ’
i
| 19:50:12 Ships SUSS time: 2 s fast :
19:51:14 Data on AOL time: OK TV time 4
! 19:51:22 Ship Heading: 027° 1
: 19:51:42-45 Front w/weak foam line Wind: 150%; 4.1 m/s (8 kn) :
3 19:52:29 Front (not visible on TV) 4/C speed: 161.9 m/s (198 kn) ;
i
19:52:34 Front w/foam line Ground speed: 103 m/s :
Horns pointing South
Turbid to the North Temp: 15° C
Trend 110° ;
Side-looking TV Count: 799 5
19:33:12 Turbidity boundary
Turbid to the South
Trend 140°
P 19:53:15 Beach

1 19:53:17 Data off

TR T R AT T TR T
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19:29:56

15:30:57

15:31:11

T e ULy v L Uy gy

{not visible)

possible weak front
Bride Tunnel

pata off

{Continued)

10/08/80
TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
15:27:10 IP pass No. Z-15
15:28:18 pata ‘.n L-Band time: OK
15:28:23 11:28:22 Bea<h SUSS time: OK
15:28:35 19:28:34 Turbidity change AOL time: OK
More turbid to the SE
Trend 45° Heading: 233°
15:29:04 11:29:03-04 Turbidity change Wind: 258°; 8.7 m/s {17 kn)
Turbid to the W
Trend 60° A/C speed: 102.9 m/s (200 kn)
19:29:17 Turbid patch Ground speed: 97 m/s
15:29:22 Turbidity change Temp: 19° C
Trend 55°
Side-looking TV count: 45
15:29: 41 Front, strong turbidity
boundary
Mcre turbid to the East
Trend 150°
15:29:50 Small boat of wake
15:29:52 Small boat

1
L u?“J

e g

¥
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1
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10/08/80 (Continued)

TIME (TV) TIME (35 mm)

DESCRIPTION

COMMENTS

15:36:00

15:36:32

15:38:12

15:38:41 11:38:40-41
15:39:35 11:39:34
15:40:04 11:40:04
15:40:12

15:40:13

e, gt aE

Start record

IP (beach)

Data on

Weak turbidity change
More turbid to the North
Trend 100°

Channel buoy

Turbidity change

More turbid to the West
Trend 30°

Surf

Data off

Pass No. 3-IN

L-Band time: OK TV time
SUSS time: OK TV time

AOL time: OK TV Time
Heading: 042°

Wind: 210°; 9.8 m/s (19 kn)
Ground speed: 113 m/s

Temp: 19° C

Side-looking TV count: 263

Can see helo and sample buats
in Chesapeake Channel to left
of A/C

SRR PR

g




10/08/80 (Continued)

; TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
f 15:46:13 IP Pass No. 2-25
15:47:19 Data on L-Band time: OK
15:47:23 11:47:22 Beach SUSS time: OK
: 15:48:05 15:48:05 Front, weak turbidity AOL time: OK
: boundary
; More turbid to North Heading: 233°
£ Trend 80°
: wind: 250°; 9.2 m/s (18 kn)
P 15:48:44 15:48:44 Front, turbidity boundary
¢ More turbid to the East A/C speed: 102.9 m/s (200 kn)
e Trend 160°
i Ground speed: 95 m/s ;
15:48:57 15:48:57 Osprey of drifter cards
Temp: 19°C
15:48:58 15:48:58 Front, weak turbidity
boundary Side-looking TV count: 504
More turbid to the North
Trend 140°
15:50: 09 11:50:09 Bridge Tunnel :
15:50:23 Data off i
'i
i
;
!
i
1
i a
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10/08/80 (Continued)

TIME (TV)

15:54:38

15:55:19

15:56:50

15:27:29

15:58:58

TIME (35 mm)

15:57:30

DESCRIPTION

Start reccrd
IP (Beach)
Data on

Front, stronqg turbidity
boundary

More turbid to North

Trend 100°

(Shear?)

Ship to port, out of view

Data off

COMMENTS

Pass No. 3-2N

L-Band time: OK TV

SUSS time: OK TV

AOL time: OK TV

Heading: 042°

Wind: 250°; 9.3 m/s (18 kn)
A/C speed: 102,9 m/s (200 kn)
Ground speed: 112 m/s

Temp: 19° C

Side-looking TV count: 653
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10/08/80 (Continued)

TIME (TV)

16:04:32

16:04:38

16:05:51

16:05:58

16:06:38

16:06:50

16:06:57

16:07:02

TIME (35 mm)

12:05:59

12:06:04

12:06:09

12:06:53

(not visible)

12:07:02

R

DESCRIPTION

COMMENTS

Start record
Ip

Data on
Shoreline

Turbidity change
More turbid to the South
Trend 80° (boat trail?)

Lark patch?

Front, turbidity boundary
Horns pointing to the South
More turbid to the North
Trend 60°

Strong front with foam
displaced to the West

of the turbidity boundary
More turbid to the East
Trend 180°

Front off to the side
Front, turbidity boundary

More turbid to the Northeast
Trend 135°

T ey

Pass Nc. 2-35

L-Band time: OK TV

SUSS time: OK TV

AOL time: OK TV

Heading: 234°

Wind: 255°; 9.8 m/s (19 kn)
A/C speed: 102.9 m/s (200 kn)
Ground speed: 93 m/s

Temp: 19° C

Side-looking TV count: 837

e e
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§ 10/08/80 (Continued)
TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
5 Pass No. 2-35 (Concluded)
|
i 16:07: 213 Weak turbidity change
i
4 16:08: 30 12:08:32 Bridge Tunnel

16:08:42 Data off

!
K
4
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10/08/80 (Continued)

§ TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
; 16:13:26 Start record pPass No. 5-1N
16:15:30 IP (Missed) L-Band time: 1 s fast
16:16:01 Data on SUSS time: OK TV time
12:16:14 Buoy AOL time: OK TV time
16:16: 20 Slick? (not visible) Heading: 013°
12:16:48 Weak turbidity change Wwind: 210°; 9.3 m/s (18 kn)
More turhid to the NE
E Trend 135° A/C speed: 102.9 m/s (200 kn)
- 16:16:52 12:16:53 Front with foam Ground speed: 111 m/s
Scallops, horns pointing
to the South Temp: 19° C

More curbid to the North

Side-looking TV count: 985

16:17:38 Front forming to the
left (not visible)

16:18:12 12:18:12 Shoreline

16:18:12 Data off

2
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10/08/80 (Continued)

TIME (TV)

16:22:34

16:23:35

16:24:42

16:24:47

16:24:53

16:25:15

16:25:26

16:25:32

€

16:26:08

16:27: 21

16:27:34

TIME (35 mm)

12:25:26-27

12:25:33

16:26:08

12:27:22

DESCRIPTION

COMMENTS

Start record

1P (off to left)
Data on
Shoreline

Weak turbidity change
More turbid to the South
Trend 5C°

Weak turbidity change
(not visible)

Front, weak
turbidity boundary
More turbid to the North

Front, well-developed
foam line, turbidity
boundary

Scalloped, horns pointing
to the South

More turbid to the North

Trend 120°

Weak front? (not visible)
Bridge Tunnel

Data off

Pass No. 2-45

L-Bané time: 2 s fast

SUSS time: OK TV time

AOL time: OK TV time

Heading: 233°

Wind: 250°; 7.2 m/s (14 kn)
A/C speed: 101.9 m/s (198 kn)
Ground speed: 94 m/s

Temp: 19° C

Side-looking TV count: 1119
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10/08/80 (Continued)

TIME (TV)

16:31:54

16:32: 20

16:34:11

16:34:22

16:34:39

16:34:49

16:35:14

16:35:31

16:35:39

16:35:42

16:36:0"

TIME (35 mm)

12:34:50

12:35:14

13:35:39

12:35:43

ol e

DESCRIPTION

Start record

IF (Beach}

Data on

Ship wake

Turbidity change

Front, turbidity boundary
More turbid to the North
Trend 90°

Striation, brat wake?

Front? (not visible on
TV or 35 mm)

Channel marker
Striation? boat wake?

Data off

COMMENTS

Pass No. 3-3N

L-Band time: 2 s fast

SUSS time: OK TV time

AOL time: OK TV time

Heading: 040°

Wind: 210°; 10.3 m/s {20 kn)
A/C speed: 101.9 m/s (198 kn)
Ground speed: 111 m/s

Temp: 19° C

Side-looking TV count: 1224

PR
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10/08/80 (Continued)

TIME (TV) TIME (35 mn) DESCRIPTION COMMENTS :
16:42:01 Start record Pass No. 2-55
16:42:22 IpP L-Band time: 3 s fast
16:43:29 pData on SUSS time: OK TV time
16:43:137 12:43:39 Beach AOL time: OK TV time
16:44:02 12:44:03 Front, turbidity boundary pass stopped short of bridge
More turbid to the South tunnel
Trend 55° aborted due to air traffic
16:44:04 12:44:05-6 fFront, turbidity boundary Side-looking TV count: 1367 §
More turbid to the North :
Trend 100° i
|
16:44:14 12:44:16-17 Front w/slight foam

Irreqgular turbidity boundary i
More turbid to the SE s
Trend 55°

(obU-1 and Holton)

16:44:50 Data off

. R e taie o a i righ i . NS s
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10/08/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTIOR COMMENTS
16:52:16 Start record Pass No. 2-65
16:52:58 IP IL-Band time: 3 s rfast
16:53:59 Data on AOL time: OK TV time
; 16:54:12 16:54:15 Shoreline Heading: 233°
% 16:54:25 16:54:27 Front, w/light foam wind: 250°; 7.2 m/s (14 kn) i
f turbidity boundary
; More turbid to the NE A/C speed: 102.9 m/s (200 kn)
Trend 140° !
; Ground speed: 96 m/s v
§ 12:54:40 Front, turbidity boundary ?
; More turbid to the South Temp: 19° C :
Trend 70° ;
Side-looking TV count: 1468 j
12:54:42 Front, turbidity boundary ;
More turbid to the North |
Tread 90° f
]
16:54:5. 18:54:52 Front, strong turbidity
boundary |
More turbid to the NW 1
Trend 45° 1

16:56:05 Remnant wave structure
from ship wake

16:56:44 16:56:47 Bridge Tunnel

16:57:01 Data off ;

—
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10/08/80 (Continued)
TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
17:01:50 Start record Pass No. 3-4N
17:02:09 IP (Beach) L-Band time: 3 s fast
i 17:03:46 Data on SUS5 time: OK iV time
; 17:03:54 17:03:56 Ship to left AOL time: OK TV time
E 17:04:22 17:04:25 Front, w/slight foam Heading: 043°
; Turbidity boundary
i More turbid to the North Wind: 200°; 8.7 m/s (17 kn)
Trend 60°
A/C speed: 102.9 m/s (200 kn)
17:04:29-42 17:04:31-42 Front, irreqular
Turbidity boundary Ground speed: 113 m/s :
Turbidity to the East ;
Trend 180° Temp: 19° C ‘
17:04:42-44 Smooths out and dissipates
Side-looking TV count: 1559
17:04:43 17:04:47 Front gone from view
; 17:04:52 17:04:55 Turbidity change ‘
: More turbid to North }
1 Trend 90° 1
£ 17:05:13 17:05:13 Turbidity change
‘ Turbid patches to the North ‘
: Trend 50° }
; :
; 17:05:15 17:05:18 Striations :
: 17:05:24 Data off

e GRGLGl el e
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10/08/80 (Continued)

TIME (TV)

17:10: 11

17:12:09

17:13:12

17:13: 20

17:13:35

17:13:57

17:14:05

17:14:45

17:15:11

17:16:13

17:16:27

TIME (35 mm)

DESCRIPTION

COMMENTS

p b e U g ivmad R e o L

17:13:25

17:13:38

17:13:58

17:14:07-09

17:16:17

L i s B T o L iEm s o ysaofed iy o

Start recorqd

IP (missed to right)
Data on

Shoreline

Turbidity boundary
Roughness difference?

Striations

Front? (not visible on TV)
Turbid band

Front, turbhidity boundary
Turbid to the Northeast
Trend 45°

(Osprey cards in place)

Possible weak front?
(not visible)

Front? (not visible)
Bridge Tunnel

Data off

Pass No. 2-75

L-Band time: 3 s fast

SUSS time: 1 s fast

AOL time: OK TV time

Heading: 23t°

Wind: 245°; 7.7 m/s (15 kn)
B/C speed: 102.9 a/s (200 kn)
Temp: 19° C

Side-looking TV court: 1685

g
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10/08/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
17-22:00 Start record Pass No. 3-5N
IP missed
L-Band time: 3 s fast
17:23:00 Data on |
13:23:05 Front--weak SuUss time: OK TV time ;
Turbidity boundary !
More turbid to the South Heading: 042°
Trend 60°
Wind: 205°; 10.8 m/s (21 kn)
17:23:10 13:23:10 Menhaden boat
A/C speed: 102.9 m/s (200 kn) “
17:23:32 13:23:36 Pront, irregular turbidity :
boundary Ground speed: 112 m/s ‘
More turbid to the Northeast |
Trend 140° Temp: 19° C 5
17:23:59 13:24:01-09 Front with foam, several Side-locking TV count: 1763 '

turbidity boundaries

17:15: M1 Turbid to the Northeast ;

Trend 135° N
17:24:18 13:24:21 Front with patchy fcam

Strong turbidity boundary
Horns pointing to the South
More turbid to the North

3 Trend 90° ;
17:24:20 12:24:23 Channel buoy |
13:24:27 Turbid@ patches
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10/08/80 {Continued)

TIME (TV) TIME (35 mm)

DESCRIPTION

COMMENTS

17:24:27 13:24:29-30

17:24:37

Turbidity boundaries
Trend 45°

Data off

Pass No.

3-5N (Concluded)
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10/08/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS

17:30:72 No 35 mm coverage Start record Pass No. 2-85

17:29:55 Ip L-Band time: 4 s fast

17:30:58 Data on SUSS time: OK TV time j
: 17:31:07 Shoreline AOL time: OK TV time j
E 17:31:21 Turbidity change (not Heading: 233°

visible on TV)
Wind: 260°; 6.7 - s (13 kn)

17:31:52 Frot w/foam line (Holton)
Temp: 19° C
17:31:57 Front (not visible on TV) f
] Side-looking TV count: 000 ;
17:32:27 Front, turbidity boundary start tape 2 ;
17:33:49 Bridge Tunnel i
17:34:03 pata off :
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10/C8/80 (Continued)

TIME (TV)

17:39:00

17:39:29

17:41:16

17:41:57

17:42:17

17:42:37

17:42:39

17:42:56

TIME (35 mm)

DESCRIPTION

13:42:02-03

Start record

IP (Beach)

Data on
Turbidity change

Turbidity change
{3 bands)

Striation

Troit with foam
Turbidity boundary

More turbid to the North
Trend 5G°

Channel marker

Turbid patches

Data off

L-Band time:
SUSS time:
AOL time: OK TV time
Heading: 043°

Wind: 205°; 8.7 m/s (17 kn)
A/C speed: 102.9 m/s (200 kn)

Ground speed:

Side~looking TV count:

o e 5 s
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- 10/08/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
o 17:48:19 Start record Pass No. 2-95
? 17:48:37 IP L-Band time: 5 s fast
:
IS
i 17:49:39 Data on SUSS time: 1 s fast
17:49:55 17:49:59 Beach AOL time: OX TV time
: 17:50:04 17:50:09 Front w/patchy foam Heading: 231°
: Turbidity boundary
3 Turbid to the North Wind: 253°; 7.2 m/s (14 kn)
B Trend 90°
; A/C speed: 102.9 m/s (200 kn)
17:50:19 17:50:23 Small! ship ;
Ground speed: 94 m/s i
17:50:24 13:50:28-29 Front, turbidity boundary i
Turbid to the Southeast Temp: 19° C :
Trend 45° :
Side-looking TV count: 422 :
17:50:33 13:50:36-37 Front w/slight foam Chesapeake Channel
More turbid to the North (not visible on TV or 35 mm) iy
Trend 90° :
%
1
17:51:28 17:51:12-33 Turbidity change 5

Turbid to the North

é 17:52:15 17:52:20 Boat wake
17:52:19 13:52:23 Boat
17:52:29 13:52:33 Bridge Tunnel

17:52:42 Data off
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10/08/80 (Continued)

DESCRIPTION

TIME (TV) TIME (35 mm)

17:57:00

17:57:53

17:59:37

17:59:37 13:59:44
13:59:55

18:00:57 18:01:01-02

18:01:07

18:01:04 18:01:09
18:01:40 18:01:43-46
18:02:00

Start record

IP (Beach)

Data on

Striations

Striations, glint?

Front w/slight foam
Scalloped, hcrns pointing
to the South

Turbid to the North

Trend 60°

Channel marker?

Turbidity change
Turbid to the South

Breakers in shores

Data off

COMMENTS

Pass No. 3-7N

L-Band time: S5 s fast
SUSS time: 1 s fast
AOL time: OK TV time
Heading: 042°

Wind: 205°; 8.7 m/s (17 kn)

A/C speed: 101.3 m/s (197 kn)

Ground speed: 109 m/s
Temp: 19° C

Side-looking TV count: 574
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10/08/80 (Continued)

; TIME (TV)

18:08:50
18:08:07
18:09:06
18:09:11
; 18:09: 27

18:09:28

18:09:40

18:09:48

18:09:57

18:10:39

18:10:57

TIME (35 mm)

18:09:18

18:09:30-33

18:09:34

18:09:47

18:09:54

18:10:03-04

18:10:45-46

15:11:03

DESCRIPTIONM

Start record

IP

Data on

Shoreline

Foam due to breaking waves
Front w/patchy foam
Turbidity boundary

More turbid to the North
Trend 90°

Channel marker

Front, turbidity boundary
Turbid to the North

Trend 80°

Front, turbidity boundary
Turbid to the North

Trend 85°

(small hoat)

Striations

Front (not visible)
waves-roughness difference

COMMENTS

Pass No. 2-105%

L-Band time: 6 s fast

SUSS time: OK

AOL time: OK

Heading: 234°

Wind: 260°; 6.7 m/s (13 kn)
A/C speed: 97.7 m/s (190 kn)

Temp: 19° C

Side-looking TV count: 768
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10/08/80 (Continued)

TIME (TV) TIME (35 mm)
18:11:01 18:11:06
18:11:15 (not observed)
18:12:06 18:12: 11

18:12:22

DESCRIPTION

Boat wake
Front (not visible)
Bridge Tunnel

Data off

COMMENTS
Pass No. 2-105 (Concluded)
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10/08/80 (Continued)

TIME (TV)

18:16:53

18:17:30

18:19:08

18:19:12

18:20:33

13:20:50

TIME (35 mm)

DESCRIPTION

18:20:15

18:20:38

Start record

IP (Beach?)

Data on

Slicks near ships

Striations

Front w/well-developed
foam line

Scalloped, horns point to

the Southeast

Turbid to the NW
Trend 50°

Data off

B .
% PO r . T TR o A O T T F PP ITR. CooiT T e g L

COMMENTS

Pass No. 3-8N

L-Band time: 6 s fast

SUSS time: 1 s fast

Heading: 045°

Wind: 198°; 8.7 m/s (17 kn)
aA/C speed: 100.8 m/s (196 kn)
Ground speed: 110 m/s

Temp: 19° C

Side-looking TV count:895
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10/08/80 (Continued)

TIME (TV) TIME (35 mm)
18:27:14 18:27:20
18:27:26 18:27:32
18:27:45 18:27:51
18:28:07 18:28:13-14
18:28: 21 18:28:27
13:28:50 18:28:55
18:29:49 18:28:56-29:55
18:29:55 18:30:01

R e TR

DESCRIPTION

Beach

Front with patchy foam
Irreqular turbidity boundary
Horns point to the South
More turbhid to the North
Trend 90°

Front with slight foam
Turbidity boundary

More turbid to the Nerth
Trend 90°

Front - turbidity boundary
More turbid to NE
Trend 60°

Front with patchy foam
Irreqular turbidity boundary
Slightly more turbid to the N
Trend 135°

Front with slight foam
Turbidity boundary

More turbid to the North
Trend 70°

Striations

Bridge Tunnei

COMMENTS

Pass No. 2-115
TV no data
Assume same L-Band

delay as pass 3-6N
Heading: 231°
Wind: 253°; 8.2 m/s (16 kn)
A/C speed: 99.3m/s (193 kn)
Ground speed: 95 m/s

Temp: 19° C

Side-looking IV count: 1036

etk ik

5
3
:
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10/08/80 (Continued)

TIME (TV)

18:34:14

18:35:15

18:36:57

18:37:03

18:37:22

18:38:17

18:38:22

18:38:25

+8:38:34

TIME (35 mm)

DESCRIPTION

18:37:39

18:38:24

18:38:29

18:38: 31

Start record

IP (Beach)

bata on

Front? Slick?

Front (not visible)

Turbidity change

More turbid to the Scutheast

Trend 45°

Striations

Front w/well-developed
foam

Scalloped, horns pointing
to the South

Turbid to the North

Trend 90°

Channel Buoy

Data off

COMMENTS

Pass No. 3-9N

L-Band time: 7 s fast

SUSS t.me: 1 s fast

AOL time: OK TV time
Heading: 039°

Wind: 205°; 7.7 m/s (15 kn)
A/C speed: 99.3 m/s (193 kn)
Ground speed: 111 m/s

Temp: 19° C

Side-looking TV count: 1143
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10/08/80 Continued)

TIME (TV)

TIME (35

mm )

18:43:50 (approx.)

18:44:41

18:44:44

18:45:02

18:45:05

18:45:21

18:45:29

18:45:44

18:45:51

18:46: 25

18:46:34

18:45:08-9

18:45:13

18:45:29

18:45:35

18:45:49

18:45:59

18:46:32

18:46:41-42

DFSCRIPTION

Ip
Data on
Shoreline
Turbidity change
More turbid to the North
Trend 60°
Turbid band (not visible)
Froant w/patchy foam
Horns pointing to the South
More turbid to the North
Trend 70°
Small boats
Striations
Front w/patchy foam
Slight more turbid to

the North
Trend 90°

Striations

Buoy

T T,

COMMENTS

Pass No. 2-12$

L-Band time: 7 s fast

SUSS time: 1 s fast

AOL time: OK TV time

Heading: 235°

Wind: 255°; 8.7 m/s (17 kn)
A/C speed: 100.3 m/s (195 kn)
Ground speed: 95 m/s

Temp: 19° C

Side-looking TV count: 1265
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10/08/80 (Continued)

DESCRIPTION COMMENTS

TIME (TV) TIME (35 mm)

18:46:41 18:46:48

18:47:40 18:47:48
18:47:55

18:48:04

18:49:42

Pass No. 2-12S (Concluded)

Front w/foam li -2

Weak turbidity boundary 2

More turbid to the South?

Trend 60°

Bridge Tunnel i

Data off 1
i
:

Front?

Radio tower on South side ,

e

v P
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10/08/80 (Continued)

TIME (TV)

18:51:59

18:52:46

18:54:23

18:54: 31

18:54:44

18:54:51

18:55:52

18:55:54

18:56:04

£81

TIME (35 mm)

DESCRIPTION

COMMENTS

18:54:38-39

18:54:59

18:55:19

18:55:55

18:55:59

18:56:01

T T ST

Start record

IP (Beach)

Data on

Slick along channel?

Front (not visible)
Turbidity patches
Striations

Striations

Front with foam

Irreqular turbidity boundary
Horns pointing to the South
More turbid to the North
Trend 90°

Channel marker

Data off

Pass No. 3-10N
L-Band time: 7 s fast

SUSS time: 2 s fast

AOL time: OK TV time
Heading: 041°

Wind: 220°; 6.7 m/s (13 kn)
A/C speed: 99.3 m/s (193 kn)
Ground speed: 110 m/s

Temp: 19° C

Side-looking TV count: 1362
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10/08/80 {Continued)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
19:01:44 IpP? Pass No. 2-135 |
19:02:24 Data on L-Band time: 7 s fast f
19:02: 30 19:02:39-40 Shoreline SUSS time: 2 s fast ]
19:02:49 19:02:58-59 whi tecaps AOL time: OK TV time i
19:03:09 19:03:17 Front w/foam, horns? Heading: 233°
More turbid to North |
Trend 80° Wind: 258°; 7.7 m/s (15 kn) ?
Buoy ;
Small boat A/C speed: 100.3 m/s (135 kn) :
19:03:31 Small front (not visible) Ground speed: 92 m/s ;
:
19:03:43 Siight foam? Temp: 19° C ;
19:04:17 Front? (not visible) Side-looking TV count: 1476 g
19:04:32 South edge of front '
19:04:34 Channel marker
19:04:40 Channei marker
19:04:42 Weak foam line?




R

i 10/08/80 (Continued) ;

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS

? 2ass No., 2-135 (Concluded) |
19:05:43 19:05:43 Bridge %unnel

§ 19:05:51 Data off |

; 19.07:25 Beach ‘

13:07:32 Ip

Lo

1121
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16/08/80 {Continued) i

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
19:10: 31 IP Pass No. 3-11N
19:12:12 Data on L-Band time: 8 s fast
3 19:12:26 Turbidity change SUSS time: 1 s fast
. More turbid to the South
: Trend 90° AOL time: OK TV time
;
{ 19:12:29 (not observed) Ship wake Heading: 039°
19:12:55-13:02 19:12:59-13:02 Front with patchy foam A/C speed: 220°; 7.2 m/s (14 kn)
Turbidity boundary--irreqular ’
Turbid to the East Ground speed: 111 m/s 3
Trend 180° :
Temp: 19° C 3
19:13:15 i9:13:23 Front w/patchy foam ;
Slightly more turbid to Side-looking TV count: 1564 .
the Northeast
Trend 135°
19:13:38 19:13:45-47 Front w/well-developed

foam line

Scallops, horns pointing
to the South

More turbid #o the North

Trend 90°

19:14:13 Data off ?

[y o e
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10/08/80 (Continued)

TIME (TV)

19:19:18

19:20:30

19:20:34

19:20:53

19:21:05

19:22:02

TIME (35 mm)

19:20:53-54

19:21:12-14

19:21:20

19:21:23

DESCRI PTION

IP
Data on
Shoreline

Weak front

Turbidity boundary

More turbid to the North
Trend 120°

Front with well-developed
foam line

Horns pointing to the South

More turbid to the North

Trend 85°

(Small boat) (Osprey)

Front-turbidity houndary
More turbid to the South
Trend 65°

Front--turbidity boundary
Irregular boundary

More turbid to the North
Trend 110°

Small front (not visible)

COMMENTS

Pass No. 2-14S

L-Band time: 8 s fast

SUSS time: 1t s fast

AOL time: OK TV time

A/C speed: 97.7 m/s (199 kn)
Temp: 19° C

Side-looking TV count: 1672

ey e e s gl
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10/08/80 (Continued)

TIME (TV) TIME (35 mm) DESCKIPTION COMMENTS

Pass No. 2-145 (Concluded) j

w 19:22:16 19:22:25 Front w/foam line
: Slightly more turbid to the North %
: Trend 60° i
% 19:22:30 19:22:38-39 Front w/foam line '~

Turbidity boundary? ;
Slightly more turbid to South? |

19:23:17 19:23:26 Bridge Tunnel
19:23:45 Front - turbidity boundary j
More turbid to the SE :
Trend 45° 5
19:23:53 19:24:02 Small boat é
19:24:58 Striations
19:25:05 19:25:14 Buoy
19:25:24 19:25:32 Beach
% 19:25:26 Data off
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10/08/80 (Continued)

TIME (TV)

192:29:52

19:31:30

19:31:50

19:32:03

19:32:50

19:33:00

19:33:05

19:33:20

19:33:48

19:33:57

19:33:59

TIME (35 mm)

DESCRIPTION

COMMENTS

19:32:58

19:23:14

19:33:16

19:33:53

35 p T T S e AN e e oy e o ool il L e

IP

Data on

Che ;apuake channel
Fiont (nst visible Hn

TV or 35 mm)

Chesapeake channel front
(not visible on TV or 35 mm)

Striations

Front near helicopter
‘not visible)

Small front (not visible)
Front with wavy foam line
No turbidity change
Trend 90°

(not visible on TV)
Channel marker
Front (not visible)
wWhitecaps on shoals
Striations

Shoal exposed

Data off

Pass No. 3-12N

L-Band time: 9 s fast

SUSS time: 2 s fast

AOL time: OK TV time

Flight research camera on
Heading: 039°

Wind: 227°; 6.2 m/s (12 kn)
Ground speed: 104 m/s

Side-looking TV count: 1767
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10/08/80 {Continued)

TIME (TV) TIME {35 mm) DESCRIPTION COMMENTS
19:38:30 1P Pass No. 2-15S f
19:39:29 Data on L-Band time: 9 s fast f
19:39:34 19:39:44 Shoreliine SUSS time: 2 s fast j
‘ 19:39:51 19:40.90 Whi tecaps AOL time: OK TV time
19:40:09 Front--weak tu:bidity Wind: 255°; 7.2 m/s (14 kn)
boundary }
Turbid to the South A/C speed: 100.3 m/s (195 kn) :
Trend 90° :
Ground speed: 93 m/s
19:40:13 Channel buoy )
Temp: 19° C )
19:40:11 19:40:20 Front w/strong foam line :
Turbidity boundary Side-looking TV count: 000 :
Horns point to the South Start Tape 3 E
Turbid to the North f
Trend 90° ?
19:40:27 Front - turbidity
3 boundary
‘ More turhid to SE
: Trend 60°
- g
g 19:40:29 Front - turbidity :
poundary

More turbid to the Northeast
Trend 130°

|
¢
!
¢

o i




10/08/80 (Continued)

TIME (TV) TIME (35 mm)
19:41:22 19:41:31

19:41:44

19:42:41
19:42:52
19:44:00
19:44: 26 19:44:35

19:44:27

161

DESCRIPTION

Front with well-developed foam
line

Horns pointing to the SE

Slightly more turbid to the NW

Trend 60°

Weak foam line
Trend 90°

Bridge Tunnel

Slight turbidity change
Turbid band

Beach

Data off

COMMENTS

Pass No.

2-15S (Concluded)
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TIME (TV)

10/08/80 (Continued)

TIME (35 mm)

19:50:50

19:51:10

19:51:15

19:51:40

19:52: 11

19:52: 11

19:52:15 19:52:25

19:52:35

s IR TR T
e g L i o a i v BT

DESCRIPTION

IP (none)
Data on
Wave line

Front (not visible on
TV or 35 mm)

Striations
Front (not visible on TV)
Striations
Front (not visible on TV)

Front w/foam line
No turbidity change

Trend 90°
Data off
[
e e R b e+ e ok i f einlodl e e e St it

COMMENTS

Pass No. 3-13N

L-Band time: 9 s fast

SUSS time: 1 s fast

AOL time: OK TV time
Heading: 038°

Wind: 235°; 7.7 m/s (15 kn)
A/C sped: 97.7 m/s (190 kn)
Temp: 20° C

Side-looking TV count: 281
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10/08/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION
19:58: 31 IpP
19:59:27 Da:a on
19:59:34 19:59:43 Shoreline
19:59:54 20:00:03 Whitecaps
20:00:05 Turbid band
20:00:09 Weak front (not visible)

20:00:14 20:00:23-24 Front w/irregular foam line

Slightly more turbid tc North

Trend 90°

20:01:27 20:01:137 Front w/foam

Horns pointing to the South

More turlkid to North

Trend 90°

20:01:44 20:01:54 Front w/weak turbidity
boundary

More turbhid to South

Trend 30°

20:02:137

20:02:47 Bay Bridge

20:03:37 Turbidity change
More turbid to the West
Trend 165°

COMMENTS

Pass No. 2-16S

L-Band time: 10 s fast

SUSS time: 2 s fast

AL time: OK 7V time
Heading: 232°

Wind: 255°; 8.2 m/s (16 kn)
A/C speed: 97.7 m/s (190 kn)
Ground speed: 92 m/s

Temp: 19° C

Side-looking 1TV count: 507
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10/08/80 (Continued)

TIME (TV)

20:03:53

20:04:. 21

20:04:29

20:04:31

TIME (35 mm)

20:04:06

20:04:14

20:04: 31

20:04:37

DESCRIPTION

Turbidity change

More turbid to Southeast
Trend 45°

Turbidity change

More turbid to the MW
Trend 45°

Small bhoat

Beach

Data off

2-16S (Concluded)




10/08/80 (Continued)

f TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS

% 20:07:39 Start record--data on Pass No. 3-14N

£

! 20:07:55 20:08:05 IP? Beach L-Band time: 10 s fast

g 20:08:23 20:08:34 Small boat wake SUSS time: 2 s fast E

Ship to right

20:08: 35 20:08:45 Ship AOL time: OK TV time
20:08: 39 20:08:49 Small boat Heading: 041°
20:08: 46 Ship to right ;
20:08:57 20:09:07 Ship wake Wind: 22S5°; 100.8 m/s (14 kn) é
20:09:05 20:09:16 Ship at nadir ;
20:09:12 20:09:24 Ship wake A/C speed: 97.2 m/s (189 kn) %
20:09:27 20:09:36 Ship to left
20:10:02 Front (not visible on TV Temp: 19° C
or 35 mm)
20:10: 26 Striations Side-looking TV count: 664

20:10: 27 20:10:137 Ship wake? :

Trend 45° :

—
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10/08/80 (Continued)

T1ME (TV) TIME (35 mm)
20:10:56 20:11:06

20:11:11-12

20:11:2¢

o eiawin . Tiamal ol s R s T e YR SR s

TR TCRRE

DESCRIPTION

Weak turbidity change
More turbid to North
Trend 90°

Front w/well-developed foam line
Scallops, horns pointing to the South
More turbid to the South

Trend 100°

Data off

COMMENTS
Pass No. 3-14N (Concluded)
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10/08/80 (Continued)

DESCRIPTION

TIME (TV) TIME (35 mm)

20:17:31

20:17:138 20:17: 41
20:18:14

20:18:06 20:18:17

20:19:19 20:19:31

20:19:133 20:19:44

20:20:10 20:20: 21

20:22:44

start record (missed IP}
pata on

Beach

Front with turbidity
boundary
Turbid to the South
Trend 125°

Front w/weak fcam

Small scallcps, horns pointing
intc the clear H20

Slightly more turbid to
the NW

Trend 60°

Front w/foam line

Slightly more turbhid to
the South

Trend 100°

Front w/turbidity boundary
More turbid to the South
Trend 135°

Bay Bridge
Beach

Tape stops abruptly -
nc data orf time

COMMENTS

Pass No. 2-17S

AOL time: OK TV time
Heading: 234°

Wind: 260°; 8.2 m/s (16 kn)
A/C speed: 97.7 m/s (190 kn)
Groand speed: 89 m/s

Temp: 19° C

Side-looking TV count: 830
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10/08/80 (Concluded)

TIME (Tv)

20:25:23

20:26:48

20:27:37

20:28:37

20:29:17

20:29:22

TIME (35 mm)

DESCRIPTION

20:26:28

20:26:59
20:27:15

20:27:49

(not observed)

20:28:52

20:29:16-17

20:29:27

IP
(no data on command
racorded)

Front w/foam displaced to
the North of the turbidity
boundary

More turbid to the South

Trend 50°

Roughness difference?

Ship
Debris?

i
Foam - front breaking up?
Trend 90°

Foam line (not visible)
Turbidity change

More turbid to the South
Trend 120°

Weak foam line

No turbidity change
Trend 90°

Beach

Data off

COMMENTS

Pass No. 3-15N
Heading: 041°
Wind: 220°; 6.7 m/s (13 kn)

Side-looking TV count: 953
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18:11:31

18:12:42

18:13:10

18:14:01

18:14:11

18:15:01

18:15:22

18:15:24

Roughness change

Chesapeake Channel Front
{not visible)

Bridge Tunnel
Turbidity change
Ship to left
Color change

Shoreline

Data off

10/09/80

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
18:09:00 No 35 mm coverage Start Record Pass No. 12-1S
18:09:57 IP L-Band time: 6 s fast
18:11:03 Data O: SUSS time: OK TV time
12 . 1:09 Shoreline AOL time: OK TV time

Heading: 234°

wind: 275°; 5.7 n/s (11 kn)
Ground speed: 94 m/s

Temp: 24° C

Side-looking TV count: 1123

|
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TIME (TV)

10/09/80 (Continued)

TIME (35 mm)

DESCRIPTION

18:12:00 No 35 mm coverage

18:18:52

18:19:28

18:20:12

18:20:47

18:21:24

18:22:03

18:22:24

18:22:27

18:22:34

Start record

1P

Data on boat wake
Ship

Ship

Turbicdsty line f(aot vis. on TV)
Turbidity line (with boat?)
Front

Light Tower

Data off

S TR i S -Tw S o EE ladine

COMMENTS

Pass No. 13-1N
L-Band time: S s fast
SUSS time: 1 s fast
AOL time: OK TV time
Heading: 043°

Wind: 259°; 4.6
Ground speed: 109 m/s
Temp: 24° C

Side-looking TV count:1227




10/09/80 (Continued)

TIME (TV) TIME (35 mm)

18:27:00

No video coverage 18:29:05

18:29:16

18:29:28

18:29:29-35

18:29:43

18:30:27

18:30:40

18:31:25

10¢

DESCRIPTION

Start record

Beach

Turbidity change

More turbid to the North
Trend 90°

Turbid band

Boat wakes

Turbidity change

More turbid to the North
Trend 90°°

Turbidity change

More Turbid to the North
Trend 90°

Weak turbidity change
More Tur%id to the East
Trend 30°

Bay Bridge Tunnel

COMMENTS

Pass No. 12-2S
AQL time: OK TV time
Ground speed: 106 m/s

Temp: 24 °C




0z

18:35:00

18:35:34

18:37:12
3 18:137:20

18:37:38

18:38: 37

18:39:20

18:39:21

i
L
?

TIME (TV)

§ 10/09/80 (Continued)

TIME (35 mm)

18:37:26

18:38:18

18:38:42

18:38:45

18:38:48

18:39:14

18:39:23

T T

DESCRIPTION

Start record

Ip

Data on
Ship to left

Chesapeake channel front

(not visible on TV or 35 mm)

Turbidity patch
Striations

Channel buoy

Channel buoy
Turbidity change

More turbid to the SE
Trend 45°

Striations

Data Off

D Il

COMMENTS

Pass No. 13-2N

L-Band time: 6 s fast

SUSS time: 1 s slow

AOL time: OK TV Time

Audio poor to nonexisteat
Heading: 040°

Wind: 239°; 4.6 m/s (9 kn)
A/C speed: 108 m/s (210 kn)
Ground Speed: 107 wm/s

Temp: 23° C

Side-looking TV count: 1436




[ ciaiion

10/09/80 {Continued)

18:44:45

18:45:34

18:46:20

18:46:32

18:46:58

18:47:06

18:47:13

18:47:20

18:48:05

TIME (%5V)

TIME (35 mm)

DESCRIPTION

18:46:39

18:46:52-54

18:47:06

18:47:13

18:47:20

18:47:24

18:48:08

Start record
IpP

Data on

Beach

Breaking waves

Foam line?
(Not visible on TV or 35 mm)

Channel marker

Front--turbidity boundary
More turbid to North
Trend 30°

(cbU-1 2nd Osprey with
all 10 Cards)

Turbidity change
More turbid to the South

Turbidity change

Slightly more turbid to the North

Trend 90°

Chesapeake channel front-turbidity
boundary, more turbid to Rorth

Trend 80°

T ToTIT T BT T e ATUMRR I - . o - . P

T e

TR e T R T AT e

COMMENTS

Pass No. 12-3S

I~Band time: 6 s fast
S1NSS time: 1 s slow

AOL time: OK TV time
Audio poor to terrible
Heading: :'30°

Wind: 240°; 2.1 m/s (4 kn)
Ground speed: 102 m/s

Temp: 23° C

T

e e awshL .

.o imeg g s

e
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10/09/80 (Continued)
TIME (TV) TIME (35 mm) DESCRIPTION
18:48:20 Channel buoy
18:49:14 18:49: 21 Bridge Tunnel
18:49:43 Boat waka
18:49:36 Cata off
‘
- AT Lo bl o el g e

/ T e .
COMMENTS
pPass ilo, 12-3S (Concluded)

s dms




i
10/09/60 {Continued)
TIME (TV) TIME (35 mm) DESCRIPTION
18:54:00 Start Record
- 18:54:40 P
18:56:13 pata On
; 18:56:20 18:56:27 ship
18:56:46 Striation (not visible)
- 18:57:40 South Channel
18:57:42 Menhaden boats
' 18:57:46 Boats
 §
] 18:57:48 Turbid patches
i 18:57:52 Buoy
' Pront w/foam line
Horns pointing to the South
More turbid to the North
Trend 90°
e 18:58:23 Data off
1
j
f
(]
o
v

COMMENTS

Pass No. 13-3N

L-Band time: 7 s fast

SUSS time: 1 8 slow

AOL time: OK TV time

A/C speed: 108 m/s (210 kn)
Ground speed: 111 wm/s
Teap: 23° C

Side-looking TV count: 85




S - T W S T T R B SERECAE R 50 -mm-“

Tt e ae m

» R
o |
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;
? 10/09/80 (Continued) i
TIME (1V) TIME (35 mm) DESCRIPTION COMMENTS
g
{ 19:14:00 Start record Pass No. 12-4S i
. 19:14:51 P L-Band time: 7 s fast
19:15: 4" Data on SUSS time: 1 s slow
19:15:53 Buoy (not visible) AOL time: OK TV time
1 19:16:01 Beach Heading: 233°
19:16:12 Foam line {not visible) Wind: 247°; 3.! m/s (6 kn)
B
‘ 19:16:29 Channel buoy A/C speed: 108 m/s (210 kn)
19:16:28 19:16:34 Front with foam Ground gpeed: 104 m/s
5 Strong turbidity boundary
fg Horns pointing to the South Temp: 24° C
é; More turbid to the North
‘g Trend 80° Side-looking TV count: S74
[; {ODU-1 or Osprey?)
1
’ 18:16:36 18:16:43 Weak turbidity boundary
More turbid to North
Trend 60° (not vis. on TV)
. 18:16:49 Front w/weak foan
: More turbid to West
Trend 35° (Boat trail?)
; 19:17:07 Turb® 2.ty change (not visible)
¥

o Zad iz TR P e




{ TIME (TV)

:

- 19:17:17

i 19:17:31
19:18: 30

i 19:18:43
19:19:13

1

i

*

e

T

e e g gt
Iy

Loz

10/09/80 (Contiaued)

TIME (35 mm)

19:18:34

19:18:39

19:19:07

OESCRIPTICN COMMENTS

Pass No. 12-4S (Concluded)

Turbidity change (not visible)

Turbidity change (not visible) _é
Weak foam line - striation ;
Bridge Tunnel 1
Foam line? (not visible) ;
Foam line and buoy 1
Data off |




; N
; o
! @
: 10/09/80 (Continued)
§ TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
i 19:20:30 Start recorqd Pass No. 13-4N
19:20:56 IP L-Band time: 8 s fast .
i 19:22:42 Data on SUSS time: OK TV time
19:22:56 Chesapeake chanunel AOL time: OK TV time
Front (not visible)
IP at Bridge Tunnel/land
19:23:06 Slick? Video poor
19:24:00 Turbidiity change Heading: 043°
4 {(not visible)
wind: 247°; 4.6 »,/s (9 kn)
19:24:06 Front? (not visible)
Ground speed: 109 a/s
E 19:24:07 Boat? Buoy?
Side-lookina Tv count: 667
19:24:08 Wake from boat
] 19:24:14 Front w/patchy foam
Irreqular turbidity boundary
Mor~> turbid ¢o the North
1 19:24:45 Striations
H
S 19:24:35 Data off
| 19:24:49 Beach
i 19:25:33 Lighthouse
!
,?

i
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CRMERSRE e

TR TR

.
B o OIS e

60¢C

TIME (TV)

10/09/80 (Continued)

TIME (35 mm)

DESCRIPTION

19:24:00

19:30:09

19:31:02

19:31:27

19:31:i8

18:31:29

19:31:31

19:31:48

19:31:53

19:32:13

19:32:18

19:32:36

19:32:49

19:33:00

19:33:34 19:33:42

19:33:57

Start record

) § 4

Data on

Bea<h

Front (not visible)
Front (not visible)
Channel buoy

Foam line?

Front {(not visible)
Weak foam line?

Striation

Chesapeake channel front(?)
{not visible)

Chesapeake channel front
{not visible)

Bridge Tunnel

Data off

COMMENTS

Pass No. 12-5S

L-Band time: 8 s fast

SUSS time: 1 s slow

AOL time: OK TV tiwe
Heading: 233°

Wind: 265°; 2.6 m/s (5 kn)
A/C speed: 108 m/s (210 kn)
Ground speed: 104 m/s

Side-looking TV count: 844
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§
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107/09/8G (Continued)

TIME (TV)

19:35:30

19:37:07

19:37:18

19:37:08-18

19:37: .7

19:37:25

19:38:27

19:38:52

19:39:138

19:39:53

TIME (35 mm)

19:37:26

19:38:29

19:38:34

B N

DESCRIPTION

o

Start record
IP (missed)

Data on
Ship

Sene: of slick lines
(nct vie. on 35 mm or V)

Striation (not visible)
Striation (not visible)
Front with foas‘
Turbidity boundary

More turbid to the North
Trend 90°

(sample ships)"

Striations

Front w/weil-developed foam
line~-turbidity boundary

COMMENTS

UL TR RT TN T

)
Y

e SISt i

Pass No. 13-5H

L-Band time: 8 s fast
SUSS time: 1 s slow

AOL time. COK TV time
Side-lcoking TV count: 844

Last pass with 35 am coverage

Scallops, horns point to the South

More turbid to the North
Trend 9C°

Data off
Beach

Lighthouse

LU L STt - 17 ~ ST FoRT RPN
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10/09/80 (Continued)
{ x
; TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS %
: 19:46:23 No 35 mm coverage 1P Pass No. 12-6S j
3 19:46:30 Start record L-Band time: 9 s fast ‘
( 19:47:14 Data on SUSS time: OK TV time 4
19:47:27 Beach AOL time: OK TV time %
;
19:47: 41 Front (not visibhle) Heading: 231° i
5 19:47:48 Front (not visible) Wind: 257°; 3.1 m/s (6 kn) %
E 19:47:55 Pront {not visibhle) Ground speed: 05 m/s
19:48: 21 Poam line (not visible) Side~-looking TV count: 1089
19:48:24 Weak foam line (not visible)
é 19:48:55 Weak front (not visible)
3 19:49:08 South side of front
{not visible) 1
19:49:53 Bridge Tunnel }
-~ 19:50:12 Foam line {not visible) J
19:50:26 ’ Data off

T eSS ige gt ol STl A Rl ks i SRR L BB ST O YT - L L G s
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10/09/80 (Continued)
TIME (TV) TIME {35 mm) DESCRIPTION
19:51:30 Mo 35 mm coveraqge Start recorqd
19:51:44 IP
19:53:25 Data on
19:53:33 Siick
19:54: 21 Color change (not vis. on TV)
19:54:47 Turbhidity line with foam

(not vis. on TV)

19:55:00 Poam line (not visihle)
19:55:07 Data off

o N N » i .

S T B e SRRT AR EED o S

COMMENTS

Pass lin. 13-6N

L-Band tine: 9 g fast

SUSS time: OK TV time

AOL tine: oK TV time

Headinqg: n43°

Wind: 205°; 4.1 m/s (8 kn)
A/ speed: 102.9 m/s (200 kn)
Ground speed: 106 m/s

Temp: 23° C

Side-1n0king TV count: 1147

o o I .

T
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10/09/80 (Continued)

TIME (TV) TIME (35 mm) DESCPIPTICH -
20:03:00 Nc 35 mm covarage Start record
20:03:55 1P
20:04:55 Data on
20:05:01 Beach
20:05:31 Turbidity line (not vis. on TV)
20:05:54 Turbidity line w/foam

(not vis. »n TV)
20:06:33 Slicks (weak) (not vis. -m TV)
20:06:46 Pront, Chesapeake channel

{not vis. non V)
20:07:22 Bridge Tunnel
20:07:50 Pront w/fnam (not vis. on ™)
20:08:00 Data of1

o TR T T T R T It ¢

CCMMERTS

pass Wo. 12-7S

SUSS time: OK TV time
AOL time: OK TV time
Heading: 232° i
Wind: 200°; 2.1 m/s (4 kn) ’

Ground speed: 103 m/s

Side-looxing TV count: 1323

e

|
i
|
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10/09/80 (Continued)
TIME (TV) TIME (35 mm}
20:04:00 No 35 mm coverage
20:03:55
20:04:45
20:05:01
2G:05:31

20:05:54

20:06:33

20:06:46

20:07:22
20:07:50

20:08:00

nori P g R e L at e  waIGETERSH i so@

DESCRIPTION

Start record
Ip
Data on

Beach

Turbidity line (not vis. on TV)

Turbidity line w/foam
{not vis. on V)

Slicks (weak) (aot vis. on TV)

Pront, Chesapeake channel
(not vis. on V)

Bridge Tunnel

Front w/foam (not vis. on TV)

Data off

COMMENTS

Pass No. 12-7S

SUSS time: OK TV time

AOL time: OK TV time
E2ading: 232°

Wind: 200°; 2.1 m/s (4 kn)
Ground speed: 103 m/s

Side-looking TV count: 1323

AT T T T T T IRl W S TR
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10/09/80 (Continued)

TIME (TV) TIME (35 mm)
20:10:00 Ho 35 mm coverage

20:11:40

20:11:49

20:12:02

20:12:15

20:12:43

20:12:59
20:13:04

20:13:09
20:13:11

20:13:23

20:14:37

DESCRIPTION

COMMENTS

ST SR RRTE, ,,,.,_‘_._"ﬁ
P
i

Start record

1p-traffic probless

Missed IP back on line 10:34
Data on

Ship

Chesapeake channel line weak
(not vis. on TV)

North edge C.C. line weak
{not vis. on TV)

Foam strong (not vis. on TV)

Pronts

Boats

pata off

Lighthouse

pass No. 13-7N

L-Band time: ¢ s fast

SUSS time: OK TV time

AOL time: OK TV time

Heading: 044°

Wind: 200°; 4.6 m/s (9 kn)
A/C speed: 102.9 m/s (200 kn)
Ground speed: 107 m/s

Temp: 23° C

side-looking TV count: 1394

P
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WY TR R
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TIME (TV)

10/09/80 (Continued)

20:17:30
20:18:39
20:19:23
20:19:53
20:20:04
20:20:22
20:20:30
20:20:48
20:20:51
20:21:17

20:21:30

20:21:33
20:22:20

20:22:50
20:23:02

20:23:10

TIME (35 mm)

DESCRIPTION

Start record

Ip

Data on

Beach

Weak front (not vis. on TV)
Wweak front (rot vis. on TV)
Front (not vis. on TV)
Front (not vis. on TV)
Front (not vis. on TV)
Front (not vis. on TV)

Chesavneake channel slick
{not vis. on V)

Weak slick (not vis. on TV)
Bridge tunnel

James River front edges

Data off

T SR TR BT e e
COMMENTS

Pass No. 12-8S

L-Band time: 10 s fast
SUSS time: OK TV tiwre

AOL time: OK TV time
Heading: 229°

Wind: 220°; 2.6 m/s (5 kn)
Ground speed: 96 m/s

Side-looking TV count: 1504

i el e

T L T
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10/09/80 (Continued)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
; —_—
; 20:24:45 No 35 mm coverage Start i =acord Pass No. 13-8N -

H IP (missed-changed tapes)
é L-Band time: 10 s fast ,
L 20:25:54 Data on ‘4
SUSS time: OK TV time

20:25:44 N Chesapeake channel front weak
) (not vis, on TV) AOL time: OK TV Time
' 20:26:43 Slick w/foam {(not vis. on TV) A/C speed: 96.2 m/s (187 kn) j
20:25:57 Slick (not vis. on TV) Ground speed: 102 m/s
4
- 20:27:03 Slick with boat (not vis. on TV) Temp: 23° C
20:27:42 Surf Side-looking TV count: 1551 i
20:27:44 Beach
: 20:27:56 Marsh Creek
;
Ji 2G:28:00 Data off
; 20:28:38 Lighthouse

TR Y TR

TR T IRTT
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10/09/80 (Continued)
TIME (TV) TIME (35 mm) DESCRIPTION
- 20:32:00 No 35 mm covarage Start record
4 20:32:24 IP (outside view of TV--off
3 to right of flight line)
: 20:33:12 Data on
4
20:33:35 Beach
- 20:34:05 Boat out of picture
20:35:12 Cheasapeake channel front {weak)
{not vis. on TV)
20:35:27 Front (Not vis. on TV)
20:36:08 Bridge Tunnel
20:36:50 Data off
‘&
f%
|
E
'
f
<
B e o o ekt s e s

l o D A SERT 2 R o
v T R e =L s

COMMENTS

Pass No. 12-95

L-Band time: 10 s fast
SUSS time: OK TV time

AOL time: OK TV time
Heading: 231°

Wind: 230°; 2.6 m/s (5 kn)
Ground speed: 99 m/s

Side-looking TV count: 1660

BT R N T CO

o
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10/09/80 (Continued)

DESCRIPTION

20:38:00

20:39:29

20:39:36

20:39:54

20:40:52

20:40:57

20:41:25

20:42:31

TIME (TV) TIME (35 mm)
20:37:58 No 35 mm coverage

Bridge

Start record
IP (missed)

Data on

Slick south Chesapeake channel
(not vis. on 1TV)

Foam line On North C.C.
(not vis. on TV)

Front (not vis. on TV)
Boat/front (not vis. on TV)

Data off

Lighthouse

S i AR SR | T

COMMENTS

Pass No. 13-9N

L-Band time: 11 s fast
SUSS time: 1 s fast
AOL time: OK TV time
Audio poor on video

Heading: 042°

wind: 200°; 3.6 m/s (7 kn)

Ground Speed: 104 m/s

Side-1lsoking TV count:
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10/09/80 (Continued)
TIME (TV) TIME (35 mm)
20:45:30 No 35 mm coverage
20:46:05
20:46:53
20:47:12
20:47:43
20:47:53
20:48:37

20:48:53

20:49:07

20:49:55

20:50:33

DESCRIPTION

Start record

IP (off to the right of screen)
Data on

Beach

Wakes on front (not vis. on TV)
Foam line (not vis. on TV)
Front to foam (not vis. on TV)

N Chesapeake channel front
(not vis. on TV)

S Chesapeake channel front
{not vis. on TV)

James River front
(not vis. on TV)

Data off

o T TR SRR R T e

sk ,,W.,_ﬂi
i

Pass No. 12-10S

L-Band time: 11 g fast
SUSS time: 1 s fast

AOL time: OK TV time
Audio poor on video
Heading: 2790°

Wind: 265°; 2.6 m/s (5 kn!

Ground speed: 98 m/s

Side-looking TV count: 84
(Tape #4)

T D 19T e
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10/09/80 (Concluded)

TIME (TV) TIME (35 mm) DESCRIPTION COMMENTS
§
20:51:15 Start record Pass No. 13-10N f
; ;
fi 20:51:27 IP (missed IP passed over bridge L-Band time: 11 s fast E

North of toll plaza)
4 SUSS time: 1 s fast

i 20:53:09 Data on
1 AOL time: OK TV time
20:53:22 Slick at N Chesapeake Channel front :
(not vis. on V) Audio poor on video j
20:53:39 Slick (just North of channel) Headina: 038° ]
- (not vis. on TV)
Wind: 247°; 1.5 m/s (3 kn) ]
3 20:54:03 Front (not vis. on TV) 1
i A/C speed: 97.7 m/s (190 kn) !
20:54:08 Foam line (not vis. on TV) i
b Ground speed: 162 m/s 1
20:54:24 Front (not vis. on TV) |
. Temp: 23° C 3
20:54:30 Front (North channel) |
i (not vis., on TV) Side-looking TV count: 196
1
; 20:54:53 Data off
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PRECEDING PAGE BLANK NOT FILMED

e ORIGINAL PAGE IS
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DATE
PASS MO
™we
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10-7-80 ORIGINAL PAGE IS
2-2N OF POOR QUALITY
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1810

[

i e

!



1

§

4

OR, ;

oF 'GPO'MOR‘ PAGE 1 !

QUALITY

oare 10-7-80 )
mgs o 4-6N ,
™ 17:35:51 i
ot 1810 “
b

{

+
1 r_,__ e e . e emnmmeny
KEY ';
- e Waaer 3
:
'
. /

] )
—_ ]
\,‘ \p..,, - : —//’/”qm\ . - .
T— N N
C~ Ak mgte .
l o ~ ‘ \
f\‘_/q ) - . a V h
L S
TSN T » :Z\M L - ~
L i A TP - o=
o R v . ST s RN N N
Fo= T T T P M Oy %\7“ : '
" g S '\
AR N ~ .o
0 . 4{ sty N L N
225




s "'r'"""w

L TR

¥ -

226

DATE
PASS NO
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TIOE

10-7-80
4-7N
17:55:17
1810
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or "i"".ﬂf Q;'t’\‘

i :

DATE 10-7-8C
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APPENDIX D

DATA ARCHIVE FILE

Film data is archived in a user file at the Department of Oceanography at
0ld Dominion University. These data include:

(1) Six rolls of 35-mm color film, each 100-feet long, covering the
entire mission;

(2) Nine rolls of 70-mm infrared film, each 20-feet long, covering the
drift card portion of the study; and

(3) Nineteen VHS cassettes of closed-circuit television coverage of
the entire mission (nine cassettes looking downward, 10 cassettes
looking upward, 10 cassettes looking to the right of the flight

line).
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