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Preface

The field investigation reported herein was conducted by the U.S. Army
Engineer Waterways Experiment Station (WES), Vicksburg, MS, from 9 July
1990 through 16 January 1991, to provide the data for support of the numeri-
cal simulation of Galveston Bay for the U.S. Army Engineer District,
Galveston. This effort was funded by the Galveston District under the
management of Mr. M. Kieslich and Dr. T. Rennie. The WES project
manager was Mr. L. M. Hauck of the Estuarine Simulation Branch, Estuaries
Division (ED), Hydraulics Laboratory (HL), WES.

Personnel of the Estuarine Processes Branch (EPB), ED, performed the
work under the general supervision of Messrs. F. A. Herrmann, Jr., Director,
HL; R. A. Sager, Assistant Director, HL; W. H. McAnally, Jr., Chief, ED;
and G. M. Fisackerly, Chief, EPB. The data collection program was
designed by Messrs. Fisackerly, T. L. Fagerburg, H. A. Benson, and J. W.
Parman, EPB. Data reduction was performed by Ms. C. J. Colcman, EPB,
and Mr. T. L. Fagerburg. Laboratory analysis of water samples were
performed by Messrs. L. G. Caviness and S. Knowles, EPB. This report was
prepared by Messrs. Fagerburg, Fisackerly, and Parman, and Ms. Coleman.

At the time of publication of this report, Director of WES was
Dr. Robert W. Whalin. Commander was COL Bruce K. Howard, EN.
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Conversion Factors,
Non-SI to SI Units of
Measurement

Non-SI units of measurements used in this report can be converted to SI units
as follows:

MulUply By To Obtain

cubic %t 0.02=31681 cubic maom'

degrs (angie) 0.01745329 radians

bat 0.3046 mews

Inch"s 25.4 malknews

nots (Inatonmi) 0.5144444 meters per sacand

man (U.S. naud,.O 1.152 kdomnws

mirs (U.S. shaMu) 1.600347 Idlomaawrs

ounces (U.S. fluid) 0.02957353 cubic decimeters

pounds Clara) 4.448=2 newton

pounds (muss) 0.4535924 idlograms
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1 Introduction

Background

Galveston Bay, the largest estuary on the Texas coast, located in south-
eastern Texas along the Gulf of Mexico, is a biologically productive and
economically important estuary (Figure 1). The important commercial and
recreational fisheries include oyster, shrimp, crab, and various finfish.

The study of circulation and salinities in the Galveston Bay system is
complex. A number of physical processes operate in the bay, and their relative
importance can vary both spatially and temporally. Bathymetry and geometry
of the bay, astronomical tide-induced currents, wind-induced circulation,
density variations and resulting gravitational-induced currents, and freshwater
inflow are major factors determining bay-wide circulation and salinity patterns.
In addition, the proposed deepening and widening of the Galveston Entrance
Channel and the Houston Ship Channel could affect both circulation and
salinities throughout the bay system.

Houston Ship Channel, the major navigation channel in Galveston Bay,
transects the bay from Bolivar Roads at the entrance to Galveston Bay north-
ward to Morgans Point. The channel then continues up to the Main Turning
Basin near the city of Houston. The Galveston Channel is much shorter in
length and bifurcates from the Houston Ship Channel in the Bolivar Roads
area. The channel reach from the inlet to the Gulf df Mexico is known as the
Galveston Entrance Channel. At present the width of the Houston Ship Chan-
nel is 400 ft,' and the depth of 40 ft at mean low tide (mlt) is maintained
along most of the route.

Channel improvements for the Houston Ship Channel and Galveston
Channel are proposed in the following two phases:

a. Phase I: enlarge the Galveston Channel to a depth of 45 ft mit and a
width of 450 ft and enlarge the Houston Ship Channel to a depth of
45 ft mlt and a width of 530 ft.

A table of factors for cnverting non-SI units of measure to SI units is found on page v.
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b. Phase H: deepen both channels to 50 ft mlt and widen the Houston
Ship Channel to 600 ft.

The U.S. Army Waterways Experiment Station (WES) Hydraulics Labora-
tory is responsible for numerical model testing and long- and short-term field
data collection to assess the potential effects of the channel enlargement on the
hydrodynamics and transport of the system.

Purpose

The purposes of the overall Galveston Bay monitoring pregram are to
(a) provide the necessary boundary conditions, initial conditions, and verifica-
tion data for a comprehensive numerical simulation of Galveston Bay; and
(b) define the hydraulic response of the bay to vessel transits and climatic
events. The purpose of this report is to provide a permanent record of the
instrumentation and techniques employed during the field investigation and to
make the data available for use.

Scope

This report presents representative results of the field investigation of the
Galveston Bay system during July 1990 through January 1991. Measurements
consisted of the following:

a. Short Term

(1) Water-surface elevations.

(2) Salinity and temperature measurements.

(3) Current speed and direction profiles at fixed depths.

(4) Suspended sediment samples at each of the ranges.

(5) Wind speed and direction at a central location in the study area.

b Long term

(1) Water-surface elevations.

(2) Salinity and temperature measurements.

(3) Current speed and direction at fixed depths.

(4) Current speed and direction and salinity profiles at each instrument
location at service intervals.

CrOa I ftoeutti 3



(5) Wind speed and direction at a central location in the study area.

T7his report describes the field investigation equipment and methods used to
collect the data, shows representative results of the data reduction efforts, and
summarizes the results of these efforts.

4 ~chaptar 1 Introduction



2 Data Collection Equipment
and Program

Data were collected in Galveston Bay from 11 to 22 July 1990 as part of
the short-term data collection program, and from 22 July 1990 to 16 January
1991 in the long-term data collection program. The two data collection pro-
grams were sequential, resulting in a total program duration in excess of
6 months. During these periods, water level recorders, moored current meters,
and salinity recorders were in place continuously. As part of the short-term
program, one intensive data collection schedule on 19-20 July (25 hr, complete
tidal cycle survey) was structured around the deployment of equipment
designed for the in situ recording of fixed-depth current speeds, salinity con-
centrations, wind speed magnitudes, and tide ranges. During the 25-hr period,
over-the-side profile measurements of current speed and direction were
obtained in addition to the collection of water samples for determination of
suspended sediment and salinity concentrations. This data collection effort is
described in the subsequent sections of this report.

Water Level Measurements

During the Galveston Bay field investigation, instruments were deployed for
monitoring of water levels. These instruments are identified in Figure 2 as
locations S1.0, 53.0, S5.1, S7.0, S1O.0, S14.0 and S6.0. The locations of
water level recorders were the same for both the intensive survey and the long-
term investigation with the exception of location S5.1. At approximately the
midpoint of the long-term data collection period, water level recorder S5.1 was
deployed in central West Bay. The water level elevations were monitored
using Environmental Devices Corporation (ENDECO) model 1029 and
1152 SSM electronic water level recorders and a Fisher Porter mechanical type
water level recorder, as described in Appendix A. Salinity concentrations and
temperatures were also recorded by the ENDECO 1152 SSM recorders. These
sensors were deployed at locations S1.0, 57.0, and S14.0. The remaining
locations recorded only water level. The single Fisher Porter water level
recorder was deployed at location S16.0 on the instrument location map.

Chopow 2 D. Cecm Equipmwet and Prmram 5
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Fixed-Depth Current Speed, Direction,
Temperature, and Salinity

The fixed-depth current speed, direction, temperature, and salinity measure-
ments were recorded using ENDECO model 174 SSM current meters similar
to that described in Appendix A. At each location two meters were deployed,
with one meter positioned at three-quarter depth and the other meter at mid-
depth as referenced to the location depth at low tide level. Four deployment
locations were chosen along the Houston Ship Channel to be monitored during
both the intensive survey and long-term field investigation. These locations
were designated as stations S2.0, S6.0, S9.0, and S12.0 (Figure 2). The
sampling interval of these recording current meters is 10 min. At approxim-
ately the midpoint of the long-term field investigation, some of the current
meters were removed from their original deployment site and redeployed else-
where to obtain information from other areas of the bay. At these new loca-
tions a single current meter was deployed at a depth of 3 ft above the bottom.
These new locations are designated by S5.5, S8.1, S11.1, and S15.1 in
Figure 2.

Salinity Measurements

The salinity concentrations in Galveston Bay at locations other than those
of the water level recorders and fixed-depth current meters were recorded with
the Aanderaa RCM4 salinity recorder, as described in Appendix A. The salini-
ty recorders were deployed in relatively shallow water of approximately 6 to 8-
ft depth. The instruments were positioned at a depth of 2 ft above the bottom.
A total of five deployment locations were chosen for both the intensive survey
and long-term field investigation. They are designated as stations S4.0, S5.0,
58.0, S10.0, S11.0, S13.0, S14.1, and S15.0, as shown in Figure 3. At approx-
imately the midpoint of the long-term field investigation, several of the salinity
recorders (S5.0, S8.0, S11.0, S15.0) were removed from their original deploy-
ment site and relocated elsewhere to obtain information from other areas of the
bay. These new locations also monitored the salinity within the relatively
shallow areas of the bay and are designated as stalions S9.5, S11.2, S11.5,
S12.5, S14.1 and S15.0 (Figure 3). The sampling interval for these recorders
was 30 min. Additional short-term monitoring of salinity in the shallow-water
area adjacent to the channel was performed using a unique profiling system
called an Estuarine Boundary Layer Investigation System (EBIS). This instru-
ment is described in further detail in Appendix B. This profiling capability of
the instrument enabled the monitoring of salinity concentration changes in the
near-bottom zone. Tidal and ship passage effects on salinity concentrations
were observed and recorded by the EBIS. The EBIS was deployed on the
west side of the Houston Ship Channel immediately southeast of the tide gauge
location S10.0. The measurements were obtained during two separate 25-hr
deployment periods. The first deployment occurred simultaneously with the
intensive survey period and the second deployment occurred at the midpoint of
the long-term field investigation period.

Chaper 2 Data Colectm Equipmet and Program 7
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Current Speed and Direction Measurements

During the intensive survey, five boats deployed instruments over the side
to collect current speed and direction profiles using portable equipment as
described in Appendix A. One boat was stationed at each of the five data
collection ranges identified as Rl.0, R2.0, R3.0, R4.0, and R5.0. The data
collection ranges, shown in Figure 4, consisted of two to four stations each.
Measurements were made at three to riwe depths.

Data Collection Range Locations

For the 25-hr intensive data collection survey, the five data ranges were
selected to yield the information most applicable to numerical studies of ship
navigation. The general locations of these ranges are shown in Figure 4.
Range RI.0 was located in the Galveston Entrance Channel near channel
marker 13. Four stations were chosen for this range and were equally spaced
across the channel. Stations 1-B and 1-C were located at the edges of the
channel, and stations 1-A and 1-D were located at positions outside of the
navigation channel. Range R2.0, located at the channel markers 25 and 26
immediately above the Bolivar Roads junction with the Houston Ship Channel,
also had four stations equally spaced across the range. Range R3.0, located
near channel marker 41 in the Houston Ship Channel, had four stations equally
spaced across the range, with stations B and C approximately 400 ft apart at
the western and eastern edges of the channel, respectively. Stations A and D
were located approximately 200 ft from stations B and C, respectively. Range
R4.0 was located between channel markers 69 and 70 of the Houston Ship
channel. The same station locations were used as those previously described.
Range R5.0 was located in the land-locked area of the Houston Ship Channel
near the town of Lynchburg, TX, at channel marker 125. Due to the narrow
channel at this location, only two stations were established for collecting the
data.

Boat Procedures

Prior to the beginning of the survey, the boats assigned to each range
deployed anchors and mooring lines at each of the stations. The mooring lines
were attached to large inflated buoys for retrieving the lines during each
sampling period. The boat moved into position at each of the buoys and used
the anchored line to hold a steady position in the current while data collection
was being performed. The data at each station were obtained once per hour.
At each of the stations, the current speed and direction and water samples were
collected at a minimum of three depths: bottom, middepth, and surface. The
bottom measurement was made 2 ft from the actual bottom. The middepth
measurement was obtained at half the measured depth. The surface measure-
ment was obtained 3 ft below the water surface. Where the water

Chaphw 2 Oda Coleado Equipmet wd Pogm. 9
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Figure 4. Intensivel surey data collection boat rainge

depth was greater than 35 ft, measurments weft also taken at the quarter- and
three-quarter depths. At several of the ranges a portable salinity mewe was
employed to obtain the real-time salinity value at the velocity measurement
depth. Tni& measurement also provided a field check for the laboratory
analysis of the water samples.

1 0 C h a p t e 2 D e f C 4 @ W E q u o n , . t . ri p m g m m



Suspended Sediment and Salinity Water Samples

During the intensive data collection period, discrete water samples for
analyses of suspended sediment and salinity concentrations were obtained at
each depth that a velocity reading was taken. The samples were obtained by
pumping the water from the desired depth to a collection point at the surface.
The pumping system used is described in Appendix A.

Meteorological Measurements

The wind conditions during the entire field investigation were recorded
using a HANDAR Model No. 540-A data acquisition system. This equipment
is described in detail in Appendix A. The recorder was situated in the central
part of the bay on a U.S. Coast Guard (USCG) navigation range marker near
the Red Fish Reef area and is identified as station S10.1 in Figure 3. The
recorder was programmed to record mean wind speed and direction each
15-min period.

Laboratory Analysis of Water Samples for
Salinities

The individual water samples collected during the intensive survey were
analyzed for sediment and salt content in the laboratory at WES. The tech-
niques used for this analysis are described in detail in Appendix A.

Long-Term Field Investigation Equipment Service
Procedures

At about 14-day intervals, all the equipment was cleaned and checked for
proper operation, new batteries installed, stored data retrieved, and new
recording medium installed where applicable. One of the major problems with
this type of deployment is destruction of the submerged moored current meters
by commercial fishing nets. The Galveston Bay area contains a very busy
commercial fishing industry. The deployment locations were marked with
surface floats, registered with the local USCG, and published in the Local
Notice to Mariners. However, several current meters were lost despite these
precautions. Table 1 presents a deployment time-history of all the equipment
locations for the study period.

Cmhu 2 0dlm Co~san Equxeft l ram 11



Quality Control/Data Quality Assurance

During the scheduled instrument maintenance intervals, quality control
techniques were employed to provide information on the quality of the data
being obtained. T'e data collected included vertical profiles of velocity, direc-
lion, and salinity at each instrument deployment location. Water samples were
also obtained at the depth of each sensor for laboratory analysis of the salinity
concentrations. The information provided a determination of the relative
accuracy of the velocity data and the effects of biological growth on the
salinity sensor.

12 chap6w 2 Data Colecon Equipment and PRogm



3 Data Presentation

Intensive Survey

Water level measurements

The variations of the water-surface elevation observed during the intensive
survey are listed in Tables 2-7. Time-history plots of the water-surface data
for a period of 12 hr prior to and following the survey are shown in Plates 1-6.
A mean water-surface elevation was used as a datum in each of the plots to
facilitate the illustration of the tide ranges. The mean value was computed
using the water-surface elevation data for the time period in each ploL The
water-surface elevations are not referenced to the National Geodetic Vertical
Datum. Water level recorders S1.0, S3.0, S7.0, S10.0, S14.0, and S16.0
appeared to function properly during this period.

The data from $1.0 were used as a reference station for comparison with
the data from the other stations to estimate tidal phase and range differences
between the entrance and the upper reaches of Galveston Bay. This compari-
son illustrated that tide ranges observed were small, with the maximum tidal
range observed at S1.0 of 3.43 ft, 1.52 ft at S3.0, and 1.77 ft at S16.0 on
19 July. The comparison also showed a tide phase difference of 6 hr between
SL0 and S16.0 occurring on 19 July (between the hours of 0210 and 0830) in
the time of high water. The high-water time lag between S3.0 and S16.0 was
lhr.

Over-the-sIde velocity measurements

Tables 8-25 are time-series listings of the over-the-side currenL' speed data
obtained at the five ranges as described in the section, "Data Collection Range
Locations." Plates 7-38 are time-history plots of the velocity data for each
range during the intensive survey. Tle ebb and flood directions in the plots
were determined from the direction of the current relative to the orientation of
the range from the north azimuth. The current directions in Tables 8-25
indicate the direction from which the water was flowing. The ebb and flood
directions were 90 deg, less than or greater than, respectively, the orientation
of the range. The maximum velocity observed at the lower range, R1.0, was a

CO sw 3 Oda Rem 13



surface measurement of 4.9 fps in the ebb direction at station C (in the chan-
nel). The maximum velocity observed at range R2.0 was a surface measure-
ment of 5.8 fps in the flood direction at station C (in the channel). The maxi-
mum velocity at upper range RS.0 was a surface measurement of 1.3 fps in the

ebb direction at station A (in the channel).

Prior to the survey, high freshwater inflow from flooding on the Trinity
River contributed to the flow in the channel. The Trinity River flood flow
peaked in late May at over 100,000 cfs and very gradually decreased to less
than 10,000 cfs by the time of the survey. However, due to the large size of
Galveston Bay and the reduced freshwater inflow at the time of the survey,
there appeared to be no large nontidal variations in the magnitude and direc-
tion of the currents. No significant eddies or unusual flow circulation patterns
were observed at any stations.

Fixed-depth velocity measurements

Time-histories of the current speeds and salinities from the fixed-depth
current meters during the intensive survey are shown in Plates 39-46. The
maximum current speed observed (4.5 fps) occurred at meter location S2.0.
The magnitudes and directions of the current speeds observed for these deploy-
ment locations agreed very closely with the information obtained from nearby
over-the-side velocity data collection ranges. The ebb and flood directions
shown in the time-histories were determined by the same techniques used for
the over-the-side data.

Salinity measurements

The results of the sample analysis for salinities at each sample station dur-
ing the 25-hr period of the survey are listed in Tables 26-43. The salinity
values obtained from the moored current meter deployments are shown in
Plates 39-46. Maximum near-surface salinity values for the survey data collec-
tion ranges R1.0 and R5.0 were 27.1 ppt and 10.6 ppt, respectively. Likewise,
the minimum near-surface salinity values were 16.0 ppt and 8.5 ppt for
ranges R1.0 and R5.0, respectively. Vertical stratification of salinities varied
widely over the tidal cycle. The ranges of stratification from surface to bottom
during the strength of flood tide at each data collection range were 0.4 ppt
(P1.0), 0.9 ppt (R2.0), 1.2 ppt ( .0), 1.2 ppt (R4.0), and 0.2 ppt (R5.0). The
range of stratification from surface to bottom during the strength of ebb tide at
each range were 5.0 ppt (R1.0), 4.9 ppt (R2.0), 2.6 ppt (3.0), 4.0 ppt (R4.0),
and 1.0 ppt (R5.0). The maximum surface to bottom salinity stratification at
ranges R1.0 and R2.0 were 10.5 ppt and 13.1 ppt, respectively, occurring at or
near surface slack-water conditions. The maximum salinity stratification at
ranges R3.0, R4.0, and R5.0 were 8.0 ppt, 5.6 ppt, and 1.9 ppt, respectively,
occurring generally during the ebb tide phase. Therefore, the data indicate
vertical stratification of salinity in the channel during the ebb tide phase and
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partial mixing during the flood tide phase. Results of the salinity data analysis
from the EBIS deployment are given in Appendix B.

Suspended sediment measurements

Ihe results of the laboratory analysis for suspended sediments from samples
obtained during the intensive survey are presented in Tables 26-43. Near-
bottom samples obtained at ranges R1.0 and R2.0 during the ebb tide phase
generally contained the greatest concentrations of suspended sediments. The
highest concentration (214 m&g/) measured occurred at range R1.0, station B.
In the shallow areas along the channel, the concentrations were generally less
than 60 mg/l. The few higher concentrations observed in the shallow areas
occurred as the tide was changing direction.

Meteorological measurements

The time-history plot of the mean wind speed and direction obtained from
the HANDAR Model No. 540-A Data Acquisition system during the intensive
survey is shown in Plate 50. The maximum wind speed recorded during this
period was 21 mph from the north.

Long-Term Field Investigation

Water level measurements

Water level data for the long-term field investigation are plotted in
Plates 51-109. Table I presents a time-history chart of the operation of all the
equipment installed in the Galveston Bay study ares. Water level recorders
$1.0, S3.0, S5.1, S7.0, S10.0, S14.0, and S16.0 functioned properly during
most of the data collection period. The percent of time in service over the
investigation period for these instruments ranged from 92 to 100 percent.

The data from S1.0 display the tide range extremes for the system during
the period of the study. The highest tide range observed at location S1.0 was
5.8 ft and occurred on 9 November 1990. At this same time, the highest tide
range observed on the interior of the bay was 4.4 ft at location S3.0. How-
ever, these tide ranges involved not only astronomical tides but meteorological
forcing from a strong frontal passage. The mean tide range at location S1.O
for the long-term period was 3.0-3.5 ft. The mean tide ranges for the interior
locations were 1.0-1.5 ft.

Fixed-depth velocity measurements

Time-histories of the current speeds and salinities during the long-term data
collection period are shown in Plates 110-163. The quality control data are
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also plotted on these plates. The history of the current meter operation at each
deployment location is shown in Table 1. Dates of the periods of lost data are
estimates and are based on date of the service period prior to their disappear-
ance. During a few of the equipment service trips, some of the meter deploy-
ments were found to be missing the support floats, which meant that the meter
had been resting on the bottom and not recording any velocities. Ile effect of
this is evident in Plate 148 where the velocity value is consistently a zero
reading. Another problem that occurred is that the impeller may have been
fouled by floating debris that eventually became dislodged, allowing the meter
to begin functioning properly. An example of this is seen in Plates 152 and
154. The percent of time in service for these instruments, as illustrated in
Table 1, ranged from 48 to 100 percent.

Salinity measurements

Salinity concentrations were continuously recorded at the locations of the
fixed-depth current meters, some of the tide gauges, and the salinity recorders.
"The salinities measured from the fixed-depth current meter deployments are
shown in Plates 110-163. Tle salinity recordings at tide gauge stations $1.0,
S7.0, and S14.0 during the long-term field investigation are shown in Plates
164-176. Tle salinities recorded by the Aanderaa RCM4 recorders are shown
in Plates 177-201. The quality control values of salinity and velocity, obtained
at the various instrument locations during equipment service intervals, are
plotted to illustrate the relative accuracy of the data.

Biological fouling of the salinity sensors is one of the major contributors to
the differences seen between the quality control measurements and the
recorded information. An example of this can be seen in Plates 120 and 137-
138. The measured salinity generally agreed with the quality control measure-
ments immediately after the sensor was serviced. Three of the Aanderaa
meters, relocated at the midpoint of the long-term survey to monitor other
areas of the bay, developed mechanical problems and failed to record any data
during the second deployment period at locations S9.5, S11.5 and S12.5. The
percent of time in service over the duration of the investigation for the
Aanderra salinity recorders ranged from 0 to 100 percent.

Salinities in the Galveston Bay system showed wide ranges, especially early
in the investigation. The salinities within West Bay were higher at sta-
tion $4.0 than in East Bay at station $8.0 by approximately 10 ppt. The
extremely large influx of freshwater inflow from the Trinity River into Trinity
Bay between May and June 1990 is still evident in the low salinities (1.0-
4.0 ppt) recorded at station S15.0 (Plate 199). As the long-term data collection
progressed, the salinity concentration in this area increased. The recorded
salinities reflected a change of approximately 10 ppt to a mean level of 15 ppt.
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Meteorological measurements

Wind speeds and directions during the long-term data collection periods are
shown in Plates 202-208. A break in the recorded wind conditions was experi-
enced from 28 August through 28 September 1990 when a problem developed
in the data storage capabilities of the system. Tlis problem was later resolved
and data collection was resumed. The plots of the wind data illustrate the
seasonal variations of the prevailing wind conditions within Galveston Bay.
The percent of time the meteorological unit was in service over the
investigation period was 92 percent.

Water temperature measurements

As stated previously, water temperatures were recorded by the fixed-depth
current meters and several water level recorders. The time-history plots of
water temperature changes at the current meter locations are shown in
Plates 209-270. The changes in water temperature at the water level recorders,
S1.0, S5.0, S7.0, and S14.0, are shown in Plates 271-303. Seasonal variations
of water temperature can be observed in these plots. The most extreme tem-
perature change was observed between 22-24 December as the result of the
passage of a cold front. The wind speed and direction of this front can be
observed in Plate 207. 7be water temperature change of 15 *C is evident at
the fixed-depth current meters (Plates 259-264) and at the water level recorders
(Plates 297-299). In general, changes in water temperatures were gradual with
this one exception.

cips. 3 Dda Premttion 17



4 Summary

The data presented herein were colltcted from the 25-hr intensive survey
and 189-day sampling efforts within Galveston Bay. The following
observations were made:

a. During the intensive survey (19-20 July), the maximum range of tide
occurred at station S1.0, 3.43 ft. The maximum ranges of tide from
station $3.0, lower bay, to station 516.0, upper bay, were 1.52 ft and
1.77 ft, respectively.

b. The average tide range over the long-term field investigation (22 July
1990-16 January 1991) for the tide gauge located near the Galveston
Bay Entrance Chbnnel, S1.0, was 3.0-3.5 ft. The average tide ranges for
the tide gauges located in the interior of the bay were between 1.0-1.5
ft. The maximum tide range observed (5.8 ft) occurred at tide gauge
$1.0.

a. The maximum velocities observed for the intensive survey occurred at
the strength of ebb of the tidal cycle. The maximum recorded velocity
was 5.8 fps at range R2.0, station C. The velocities obtained from the
fixed-depth current meters were found to be in general agreement with
those values measured from the over-the-side equipment for the
intensive survey period.

d Suspended sediment concentrations were found to be generally greater
near the bottom of the channel. The highest concentration observed was
214 mg/l at range 1.•, station B.

e. Salinity concentrations obtained during the intensive survey period
indicated that the lower portion of the bay could be described as being
well mixed, while the upper portions could be described as being partly
to well mixed.

18 Chpter 4 Sujmary
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Table 2
Water-Surface Elevations for Station S1.0
Daft TkM Soof/ ElmW on
MUMM/Y HH'.MM iw f

07/1 8)0 190.0 203 -1.34

07/1"RO 19:10 28.3 -1.30

07/180 10".20 26.1 -1.39

art'18wo 19".30 25.9 -1.37

07/1190 19:40 25.s -1.32

07118/90 19:50 28.0 -1.23

MAIM/2 20.-00 25.5 -1.18

07/1,1"0 20:10 25.7 -1.12

07/1"/50 21:20 25.6 -0.97

07/18/0 2D"30 25.7 .0.42

07/1MU0 21:40 25.0 .0.38

07/16/00 20:50 25.0 .0.25

0M/1sm 21..00 25.4 -0.75

07/1"D90 21:10 25.8 -0.62

07/18M 21.20 2568 .0.17

07/1 W 21"30 26.0 -0.43

07/18•0 21:40 26.0 -0.31

0711 6/O 21:50 26.0 -0.25

07/1 M90 22300 28.0 -0.19

07118190 22:10 26.1 -0.17

07/18/90 22:20 26.1 -0.00

07/18/90 22:30 26.2 +0.15

07/1"/90 22:40 26.1 +0.21

07/10R0 22:50 28.2 +0.28

07/1 &90 23..O0 26.2 +0,33

07/18/0 23:10 26.2 +0.42

07/1W/90 23:20 26.3 +0.51

07/18/90 23:30 26.3 +0.52

07/1"o0 23:40 26.3 +0.66

07119/90 00.00 26.3 +0.76

07/1 /90 00:10 26.3 +0.74

(Sheet I at 10)



Table 2 (Continued)

MUDOY HH:MU w ft

07/100 00:20 26.2 +0.94

07/119/0 00:30 26.3 +1.00

07/19190 00:40 26.3 .1.17

07/119/0 00:50 24.6 ÷1.24

07/19gO0 01.00 23.5 ,1.30

07/11900 01:10 23.2 ÷1.34

07/ 190 01:20 23.4 +1.36

071I19/0 01:30 23.7 +1.39

07/1090 01:40 23.9 A1.43

O"/'190 01:50 24.1 A1.42

07/19/90 02:00 24.3 ,1.47

07119120 02:10 24.4 +1.52

07/1O 0 02.20 24.4 +1.48

0"/19•0 02:30 24.5 +1.46

07/19/90 02:40 24.5 +1.50

07/19/ 02:50 24.7 +1.47

07/19/90 03.10 24.8 +1.51

07/19/90 03:10 24.9 +1.47

07/19/90 03"20 24.9 .1.49

07/19/90 03:30 25.2 +1.44

07/19900 03:40 25.3 A1.42

07/19/90 03:50 25.3 +1.41

07/1990 04.00 25.3 +1.40

07/19/90 04:10 25A +1.33

07/19/90 04:20 25.4 +1.29

07/19/90 04:30 25.5 +1.26

07/19/0 04:40 25.5 A1.26

07/1990 04:50 25.6 +1.27

07/19/90 05:00 25.7 +1.22

07/19/90 05:10 25.8 +1.22

07/19/90 05:20 26.4 +1.25

07/19/0 05.30 26.4 +1.15

07/19/90 05:40 26.5 +1.11

(Sht 2 of 10)



Table 2 (Continued)

DabTie sily Ehoev
MMVONY HH'IU pp _

07/1900 05:0 26.5 +1.10

07/1 910 06:.00 26.5 .1.10

07/110 06:10 26.5 A1.14

07/190 06:20 26.5 A.08

07/ 9190 06:30 26.5 A1.04

07/19/00 06:40 26.5 A1.03

07/W O 08:50 2.5 .1.03

07/900 07.00 25.5 +0"9

07M10 07:10 25.3 +0.90

07/S00 07:20 25.2 +0.85

07/M190 07:30 25.0 +0.88

07/19/0 07:40 25.1 +0.85

07/lIWO 0750 24. +0.83

07/M190 06.00 24.9 +0.71

07/19)90 06:10 25.0 +0.63

0719/00 08620 25.2 +0.61

07/19/0 08"30 25.4 +0.67

07/19/O 06:40 25.5 +0.60

07/19/0 08.50 25.6 +0.62

07/1" I0 OW. 25.7 .0.63

07/19M0 0S9:10 25.8 +0.66

07/1IM0 09:20 25.6 +0.62

07/1 oft 0":30 25.8 .0.51

07/lMWO 06:40 25.8 +0.53

07/l900 06:50 25.8 +0.55

07/1919O 10.00 26.0 .0.60

07/19/90 10:10 26.0 +0.59

07/19/0 10:20 25.9 +0.65

07/1 /Mo 10:30 26.0 +0.71

07/lIMO 10:40 26.0 +0.65

07/1/00 10:50 26.0 +0.55

07/1"MO 11.00 25.8 +0.60

07/19/IO 1 1:10 26.0 +0.69

(Sheet 3 of 10)



Table 2 (Continued)

li 1me Senl Elmilkn
UUMMdD/Y11M I

07/1WIG 11:20 2.1 +0.73

07/1I"0 11.30 26.2 .0.76

07/ WIo 11:40 262 +0.72

07/1WI 11:60 26.2 +0.69

07/1"D0 12.00 26.3 +0o69

07/1"IG 12:10 26.2 +0.68

07•1 e0 12:.20 28.2 40.58

07/19W00 12:30 26.2 .0.56

07/1000 12:40 28.2 +0.51

07/1 WI0 12:50 20.2 +0.48

0MA11WIG 13.00 28.1 +0.43

07/19/s0 13:10 26.2 .0.39

07MA WG 1320 26.2 +0.36

07/11"D0 13:30 28.2 .0.28

0711 owI 13:40 26.1 .0.22

0711"oI 13:50 26.0 +0.12

07/19 I 14:00 26.0 +0.00

07/19/I0 14:10 26.0 -0.13

07/19/90 14:20 25.9 -0.24

07/1WI0 14:30 25.8 -0.24

0M11mI 14:40 25.9 -0-22

0719/90 14:50 25.5 -0.36

07/19W0 15:00 25.8 -0.51

07/19/90 15:10 25.4 -0.56

07/1/W90 1520 25.5 -0.63

07119WI 15:30 25.5 -0.74

07/19W0 15:40 25.5 -0.84

07/19/0 15.50 25.5 -0.96

0719/10W 16.'00 25.5 -1.03

07/1990 16:10 25.5 -1.08

07/19/W0 16:20 25.5 -1.22

07/190W 16:30 25.5 -1.20

07/19/10 16:40 25.4 -1.27

(Sheet 4 of 10)



Table 2 (Continued)

NOD Thne Seinv Ebwlon
M~dDOYY lt MUWIII

07/1M 16.50 25.4 -1.33

07/190 17.00 25.4 .1.36

07/111 17:10 25.4 -1.46

07/I10 17M0 25.3 -1.47

07/110 17:30 25.4 -1.52

07/11 17:40 25.4 -1.50

07/1" 17:50 25.4 -1.50

07/1" 1800 25.2 -1.65

07/1190 18:10 25.0 -1.77

07/1190 1820 24.7 -1.77

07/1190 18:30 24.9 -1.77

07/110 1M40 243. -1.85

07/1M 1850 24.2 -1.86

07/110 19.00 24.2 -1.88

07/110 IWO1 24.0 -1.91

07/1190 19".20 23.3 -1.90

07/10/90 19.30 23.2 -1.4

07/law 19.40 22.7 -1.86

07/1"o 19.50 24.0 -1.85

07/1A 0 2.00 24.0 -1.74

07/11990 20:10 24.1 -1.66

07MA9 20:20 24.2 -1.56

07h/10 2D.30 243 -1.40

07/19100 20:40 24.5 -1.45

07/10190 20:50 24.6 -1.45

07/1 190 21:00 25.2 -1.32

07/19190 21:10 25.2 -1.25

07/19190 21:20 24.5 -1.22

07/1010 21'30 25.5 -1.13

07/110 21:40 25.5 -1.01

07/19W 21:50 25.5 -0.86

07/119 22:00 25.5 -0.82

07/11990 22:10 25.2 -0.61

(h.t 5of 10)



Table 2 (Continued)
Del. ibme Sdiny Ebeston

07/1000 22:20 25.0 -0.51

07/1"W0 "22:30 25.1 -0.43

07/MANN 22:40 25.1 -0.29

07/1WOO 22:50 25.4 -0.19

07/1"OO 23.00 25.5 -0.07

07/10W 23:10 25.5 -0.01

07/1 W00 23:20 25.5 +0.12

07/iWOO 23:30 25.4 +0.25

07/1WO0 23:40 25.5 40.36

07/19/W0 23:50 25.5 .0.47

071OMA0 00:00 25.5 +0.61

07rO 00:.10 25.4 +0.65

N7AM0D0 00:20 25.3 +0.69

07/2O00 00:30 24.9 +0.80

07/20130 00:40 24.8 .0.90

07/2M0A 00:50 24.6 40.96

072O00 01.:00 24.2 +1.04

07/2VM0 01:10 24.1 A1.01

07/20100 01:20 25.1 .1.07

07/20O0 01:30 23.7 +1.12

07/2WO0 01:40 25.5 +1.15

07/20N 0 01 :50 25.5 +1.27

07/2O00 02.00 25.5 +1.32

072VOO0 02:10 23.3 +1.35

07/20M 0 02:20 23.1 +1.44

07/OM 0 02"30 23.2 +1.51

072W0M0 02:40 23.3 A1.58

07/20rO 02:50 23.6 +1.65

07r/0W0 03.00 23.6 +1.66

07rO/w0 03:10 23.6 A1.65

07/2O0R 03:20 23.6 +1.67

07/2W0/ 03:30 23.6 +1.64

072OM00 03:40 23.8 +1.64

(ht 6 of 10)



Table 2 (Continued)

Dab Tkne Sdnhy Elml*Uon
MM/DDY HH:MM pp ft

07ran 03:50 23.9 +1.61

07/2M 0 04.00 23.9 +1.57

07/2A0 04:10 23.9 +1.56

07/2S00 04:20 24.0 +1.56

O7/210 04:30 23.9 A1.54

07w2r 0 04:40 23.9 +1.40

07r20190 0450 23.9 +1.45

07/2M0A 06.00 23.9 .1.43

07wrO/20 06:10 23.9 +1.39

07/2M0 05:20 23.8 +1.39

07/2090 06530 23.8 +1.31

07/2a00 05:40 23.8 +1.29

07/2010 05:50 23.8 A1.26

07/200 06:O i 23.8 +1.24

0"a/2010 C6:10 23.8 +1.16

07/20190 06:20 23.8 +1.14

07/20190 06:30 23.8 +1.05

07/20190 06:40 23.8 +0.98

07/20/90 06:50 23.9 +0.95

07/,0190 07.00 23.9 +0.89

07/20190 07:10 23.8 +0.87

07/20490 07:20 23.9 +0.84

07/2090 07:30 23.9 +0.80

07/20/80 07:40 23.9 40.76

07/20190 07:50 23.9 +0.67

07/20190 06.00 24.0 +0.67

07/20Wr 0 06:10 24.1 +0.66

07/20190 06:20 24.1 +0.67

07/2090 06"30 24.1 +0.67

07/20900 06:40 24.1 +0.64

07/20M 0 06:50 24.0 +0.61

07/20r&0 0.00 24.1 +0.65

07/20/90 09:10 24.2 +0.69

(Shoot 7 of 10)



Table 2 (Continued)

DamTi Sminky k wvauin
MMIDO/YY HH:M ppt

07/20,0 0920 24.1 .0.69

07/20/0 00:30 24.1 .+0.75

07/20/0 09:40 24.0 .0.79

07=400 00:50 24.1 +0.78

072030 10.'00 24.0 +0.75

072OMA0 10:10 24.0 +0.73

07/2o0o 10:20 24.0 +0.74

07/20v0 10:40 24.0 .0.77

07/203 10.50 24.1 +0.77

07O2090 11:.00 24.3 +0.75

07/2030 11:10 24.3 +0.79

07/2vm 11:20 24.4 +0.75

07/2030 11"30 24.5 +0.71

07/O20O 11:40 24.4 +0.71

07/2030 11.50 24.5 .0.70

07/2030 12:00 24.5 +0.73

07/20t0 12:10 24.6 +0.78

07/2030 12:20 24.8 +0.76

07/2030 12.30 24.6 .0.71

07/20/0 12:40 24.6 +0.70

07/20120 12.50 24.5 +0.67

07/2030 13.00 24.5 +0.58

07/20M 0 13:10 24.6 +0.56

07/20/0 13:20 24.6 +0.54

07/2030 13:30 24.5 +0.50

07/203 13:40 24.7 +0.44

07/2030 13:50 24.6 +0.35

07/2030 14.00 24.7 +0.31

07/2030 14:10 24.7 +0.23

07/20A%0 14:20 24.7 +0.17

071OT03 14:30 24.7 +0.12

07/2030 14:40 24.7 -0.01

07/2030 14.50 24.6 -0.14

Shoet 8 of 10)



Table 2 (Continued)

Dab TiMe saunft Eimlln

MMDO/Y HH:MM wt _

07PJ/ 15.00 24.6 -0.16

07/20r 0 15:10 24.6 -0.26

07/2090 15:20 24.5 .0.33

07/20 0 15:30 24.5 .0.40

07/20M0 15:40 24.5 .0.41

07/2080 15:50 24.5 .0.50

07/20,' 16.00 24.5 -0.57

07/20/80 16:10 24.5 -0.67

07/20r0 16.20 24.4 -0.78

0712080 16:30 24.5 .0.88

07/O200 16:40 24.4 -0.88

07/2080 16:50 24.3 -1.15

07r20190 17:00 24.3 -1.23

07/20M0 17:10 24.2 -1.27

07r12•0 17:20 24.1 -1.39

07/2080 17:30 24.1 -1.46

07/20&90 17:40 24.1 -1.47

07/2(V9 17,50 24.1 -1.62

07/20190 15.00 24.1 -1.69

07120190 18:10 24.1 -1.74

07100 18:20 24.1 -1.77

07/2080 18:30 24.1 -1.63

07/20190 18:40 24.1 -1.85

07/20120 18:50 24.1 -1.88

07/2080 19:00 24.1 -1.86

07/20190 19:10 24.1 -1.82

07/2080 19:20 24.0 -1.89

07x2O80 19:30 24.0 -1.89

07/20/90 19:40 23.9 -1.84

07/2080 19:50 23. -1.77

07/20/90 20.00 23.9 -1.78

07/20110 20:10 23.8 -1.77

07/200 20".20 23.8 -1.76

(Shot 9 of 10)



Table 2 (Concluded)

DOW Time Saminty EMvwton
MMD/oYY "HA:M PiN ft

07/0IU0 20:30 23.7 -1.71

07r&0W0 20:40 23.8 -1.67

07120190 20:50 23.5 -1.63

07rO&0 21 00 23.5 -1.57

07/rAN 21:10 23.8 -1.58

072M0/ 21:20 23.6 -1.56

07/20/0 21:30 23.5 -1.55

07/20/Wr 21:40 23.1 -1.49

07/2050 21:50 22.9 -1.42

O7209M0 22.00 23.0 -1.40

07/20A 0 22:10 22.9 -1.28

07/20/0 22:20 22.9 -1.16

07/20=0 22-30 22.8 -1.06

07/2090 22:40 22.6 .0.94

07/2090 22:50 22.6 -0.83

07/20190 23.00 22.6 -0.79

07/2050 23:10 22.9 0.68

07/2050 23:20 22.3 -0.56

07/R•9A 23:30 22.2 -0.47

07/2050 23:40 22.7 .0.40

07/M090 23:50 22.7 .0.34

(Sheet 10 of 10)



Table 3
Water-Surface Elevations for Station S3.0

Datb TIMe Elevation
MMJDD/YY NH:MM f

07/1"0 19.00 .0.40

07/180 19:10 -0.40

07/180 19:20 -0.39

07/1N 0 19:30 .0.43

07/180 19:40 -0.46

07/1800 19:50 .0.42

07/100 20.00 -0.47

07/180 20:10 .0.46

07/180 20:20 -0.72

07/180 20:30 -0.46

07/1"0 20:40 .0.48

07/180 20:50 -0.44

07/1800 21.'00 -0.47

07/100 21:10 .0.47

071/00 21:20 .0.46

07/18/0 21:30 .0.42

07/1/00 21:40 .0.44

07/140 21:50 .0.41

07/180 22:00 -0.40

07/1A0 22:10 -0.44

07/18/00 22:20 -0.37

07/18/90 22:30 .0.33

07/108/90 22:40 -0.28

07/1/00 22:50 .0.23

07/18090 23.00 -0.22

07/1800 23:10 -0.27

07/1"0 23:20 -0.23

07/1800 23:30 -0.14

07/180 23:40 -0.10

07/18/90 23:50 -0.08

07/19/90 00:00 .0.03

07/19/90 00:10 -0.04

(Sheet I of 10)1



Table 3 (Continued)

Daft Tike Elevation
MIDD/YY HH:MM

07/19MA0 00:20 -0.04

07/1"o0 00:30 .0.04

07/19o0 00:40 -0.01

MA/1U0 00:50 +0.03

07/1980 01.:0 .0.05

07/19(90 01:10 +0.13

07/1990 01:20 +0.09

07/19M 0 01:30 +0.05

07/19190 01:40 +0.06

07/19/90 01.50 +0.09

07/19190 02:00 +0.18

07/1W00 02:10 +0.13

07/1900 02:20 +0.20

07/19/00 02:30 +0.20

07/19(0 02:40 +0.43

07119/90 02:50 +0.26

071/900 03.00 +0.29

07/19/00 03:10 .0.19

07/19mo 03:20 +0.26

07/110o 03:30 +0.29

0/1•0o 03:40 +0.30

/1wO 03.50 +0.34

07/1919O 04.00 +0.33

07/1990 04:10 +0.39

07/A 0O 04:20 +0.39

07/19/90 04:30 .0.44

07/19/90 04:40 +0.44

07/19190 04:50 +0.43

07/19/90 05:00 +0.47

07/19/90 05:10 +0.51

07/19/90 05:20 +0.52

07/19/90 05:30 +0.56

07/19/90 05:40 +0.57

(Shoet 2 of 10



Table 3 (Continued)
Darn IrIe FehvaUon

MMIDO/VY HH:M ft

07/1MWOO 0.50 +0.56

07/1 WO 06:00 +0.57

07/1AWOO 06:10 +0.61

07/19/W0 06:20 +0.63

07/IMOW 06:30 +0.68

07/19O0 06:40 +0.69

07/9190 06:50 +0.68

07/laNO 07.00 .0.68

07/1WOO 07:10 +0.73

07/1 OO 07:20 +0.71

07/19/9O 07:30 +0.72

07/19W0O 07:40 +0.72

0711 9WO 07:50 .0.74

07/O WOO 06:00 +0.74

0MW0 06:10 +0.76

MA 09.:20 +0.78

07/19/00 06:30 +0.78

07/19060 013:40 .0.66

07119/90 06:50 +0.72

07/19/90 0000 +0.74

07/9009:10 +0.74

079190 09:20 +0.72

07/19/90 09:30 +0.73

07/19190 09:40 +0.75

07/19/90 09:50 +0.65

07/190 10:00 +0.65

07/19/90 10:10 +0.66

07/19/90 10:20 +0.70

07/19,9 10:30 +0.71

07A1OW010.40 +0.76

07t19M 10:50 +0.76

07A190 11.00 +0.75

07/19/90 11:10 +0.71

(Sh. 3 of 10)



Table 3 (Continued)
yDebl ,T1OWBva

MM/O/YY NH:MM ft

07/1 eI0 11:20 +0.69

0"M1 11:30 +0.71

0/1 0 11:40 +0.74

0/1I 11:50 +0.77

0/1I 12:00 +0.75

•/I 12:10 40.71

07/191I0 12:20 .0.73
0/1 12:30 +0.71

0/19 12:40 +0.73

07/19 12.50 +0.65

0/I 13:00 +0.65

•/1I 13:10 +0.63

1I 13:20 .0.63

•/1I 13:30 +0.62

•/I 13:40 +0.59

0/1I 13:50 +0.54

0?/19I90 14.:00 +0.46

0/19 14:10 +0.47

07/19190 14:20 +0.44

0/I 14:30 +0.35

07/19190 14.40 .0.33

07/1910 14:50 +0.33

07/19/90 15.~00 .0.26

F/11 15:10 +0.32

0/19 15:20 +0.22

0/19 15:30 +0.12

1:/140 154 +0.10

0/19 15:50 .0.09

07/1"o 1600 +0.07

07/19190 16:10 -0.69

Y7/19190 16:20 -0.09

07/1M990 16:30 -0.05

07/19/90 16:40 .0.10
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Table 3 (Continued)

Dam Thl Efivs*on
mIDumY HH:MM ft

07/1"0 16:50 .0.14

07/19/0 17.00 .0.13

07/1"o 17:10 -0.15

MAW 17:20 -0.16

17:30 -0.20

•, 17:40 -0.21

MAW 17:50 -0.28

07/190 18.'00 -0.26

MAW 18:10 -0.27

07/1 O 18:20 -0.29

G7/1 NO 18:30 .0.37

07/150 18:40 .0.42

OM/190 18.50 .0.55

07/1MO 19.00 -0.52

07/19190 19:10 -0.45

07/1"o 19:20 -0.59

0/1900 19".30 -0.57

07/19/90 19:40 -0.64

07/19/90 19:50 -0.65

0,/1aGO 2D.00 .0.65

07/1 "D020:10 .0.78

071910 20:20 .0.67

07/19/0 20:30 .0.74

07/1"o 20:40 -0.68

07/19/90 20:50 -0.74

07/1"0 21.00 -0.65

MAW 21:10 -0.72

07/19ow 21:20 -0.68

07/1 "0 21:30 -0.69

07/19/90 21:40 -0.71

07/19/90 21:50 -0.72

0711910 22.00 -0.70

07119190 22:10 -0.70
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Table 3 (Continued)

Dow TMe Elvion
MMIDDW HH:MM It

07/1"0 22:20 -0.69

O7/1 no 22-30 -0.64

07A 9s0 22:40 .0.57

O7/l0s0 122'50 .-0.5

07/1"D 23.00 -0.51

o7tlb1 23:10 .0.50

07/1928 23:20 .0.46

o7/19/0 23'30 -0.39

O7tino 23:40 -0.34

O7ti/B 23:50 .0.23

O7M0A0 W0000 0.24

07/20•0 00:10 -0.22

O7/0W 00:20 .0.15

07r20o0 00:30 .0.14

07r20a0 001:40 .0.19

O7rJOm 001.50 -0.15

O7r2m 012:00 -0.04

07r00 01:10 -0.01

O7/0 012:20 .0.07

02:30m .l 0.02

OTr0= 012:40 .0.07

Or20O 01.:50 .0.05

03=90 02:00 .0.14

7r00 02:10 .0.1

O70/90 02:20 +0.00

07/0/9 02:30 -0.02

O7/0,MK 02.'40 +0.05

7O7/0W 02.50 +0.09

07/209 03.'00 40.13

O7/20)9 03:10 +0.15

07/0/9 03:20 +0.13

0/00 03:30 +0.15

O7/2W 03:40 +0.20
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Table 3 (Continued)
Dm 11S EewctioDaMftO Y HH'M ft

071200 036.0 40.18

07fOM 04.00 +0.21

07IrO0 04:10 +0.24

07/0/0 04:20 40.30

07rOAo 04:30 +0.28

07roo 04:40 .0.34

07tV0 04.:50 0.43

07/M SO 05..00 .0.34

07M20AW 05:10 +0.37

or07oJo 06:20 4038

07OMA0 05:30 +0.43

07120/0 05:40 +0.45

07 O0rO 05.50 40.45

071"200 06.00 0.49

o7r1W00 06:10 40.40

Ot2vOO 00-20 ,0.49

07/2W0 oe030 +0.49

O7PJWO0 06:40 +0.51

07rO0O 06:50 .0.50

07)2Om 07.00 +0.50

07W0•0 07:10 +0.52

7120w0 0720 +0.55

U/2W0 07:30 0.51

07MAW190 07:40 .0.51

07/20O9 07:50 40.52

07/2=10 06:00 40.49

07/2010 06:10 +0.51

07/2OO 06:20 +0.51

07/2010 06:30 +0.54

07/2010 06:40 +0.53

07/20x00 06:50 +0.56

07OMo0 0:o00 .+0.57

07/2 ,9O 09:10 +0.57
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Table 3 (Continued)

Deb TiMe Wd

IIDDm HH:MM It

MAW••8 00:20 +.

07/tO0 00"30 #0.63

07MROM (W.40 0l

071mm 10.00 .0.68

0yraom 10:10 40.73

O7/2Ao 10:20 +0.71

07/IAWI 10:30 +0.71

O7r0wO 10W40 +0.73

O7M0WD0 10:50 .0.77

07/OMAN 11:00 +0.75

07O2W0 11:10 40.76

07/2O0M 1120 +0.75

OMAN 11:30 40.75

07/2040 11'40 +0.70

O'Y'WIO 11:.50 +0.7

07rmO0 12.100 +0.75

07/207 0 12:10 +0.70

07/201O 12:20 40.73

'/2704O 12.30 +0.76

07/2090 12:40 40.69

O7/2090 12:50 40.72

07/20M 0 13.00 +0.71

07/2090 13:10 .0.69

O?7209O 13:20 +0.69

07/20M 0 13:30 +0.67

07/2010 13:40 40.64

07/2040 13:50 +0.63

07/2040 14:00 +0.61

07/O20O 14:10 +0.56

07/2010 14:20 +0.53

07/20(G 0 14:30 +0.51

07/20r 0 14:40 +0.49

(s~ts8of 10)



3 (Continued)

-14:50 04

S15.0 +0.44

- 15:10 +0.39

0 15:20 40.15

S15"30 +026

- 15:40 .025

07AS0 15:50 .0.15

- 16.00 .0.11

071•18016:10 +0.18

0 16.20 -0.34

O 168"30 40.04

7/2O€0 16:40 40.02

07/OMAN 16:50 -0.01

o072o9o 17:00 -0.10

07/12M0 17:10 -0.10

07a2m0 17:20 .0.15

0"'/200 17:30 -0.20

07/20v0 17:40 -0.19

07/2V00 17:50 -0.25

07/200 16.00 .0.26

07/2090 18:10 .0.38

07/2030 18620 .0.36

070/090 18630 .0.37

07/2090 18:40 .0.40

07/2090 16:50 -0.43

07/2090 19:00 -0.47

07/2090 19:10 -0.52

07/20N 0 19:20 -0.55

07/2090 19:30 -0.50

07/2090 19:40 -0.78

07/20 19:50 -0.68

207 0 20.-0 .0.70

07/2090 20:10 -0.75
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Table 3 (Concluded) _ _ _ _ _ _ _ _ _ _ _ _ _ _

Del, fl. mveson
MWDO/Y MANU Rt

07/24W 20:20 -0.77

07AI2A 20:30 461

07=9~0 20:40 46.1

07r&4x0 2D:0 -065

07/24ý0 21:00 -0.61

07/2019 21:10 0.864

07/2019 21:20 -0.60

07/2A0 21:30 A0.M

07/0/0 21:40 -.090

07r20/9 21:50 491

07/0/9 22M0 -0.96

07/2019 2210 -0.96

07/2/9 22:2 -0.67

07/20/9 22:30 .0.67

07r &4% 22:40 -0.83

07/20/9 22:50 -0.82

07r&2%W 23.00 -0.77

07/20/9 23:10 -0.73

07/20/9 2320 -0.72

07/2*19 23:30 -070

07/2019 23:40 -0.66

07/A19 23:50 .0.69

(MWee 10t1lO)j



Table 4
Water-urface Eevations for Station S7.0

Deat Tie Sainiy fJevaon
MImDO/YY HH:MM pwI ft

07/1000 19.00 11.2 -0.33

07/16/00 19:10 11.5 -0.38

07/10D 19:20 11.6 -0.42

07/180 19:30 11.6 -0.45

07/1I0 19.40 11.7 -0.48

07/100 19.50 11.9 -0.50

07/1800 20.)0 11.8 -0.55

07/10D 20:10 12.2 -0.58

07/110 20:20 12.6 -0.57

07/100 20:30 12.2 -0.61

07/100 20:40 12.9 -0.61

07/100 2D,.,V 13.3 -0.63

07/100 21:00 13.2 -0.63

07/180 21:10 12.9 -0.63

07/1"0 21:20 13.3 -0.67

07/100 21:30 13.2 -0.66

07/100 21:40 13.5 -0.68

07/100 21:50 13.6 -0.71

07/1a00 22:00 13.9 -0.68

07/180 22:.10 13.8 -0.71

07/100 22:20 13.8 -0.72

07/180 22:30 13.8 -0.72

07/1 0& 22:40 13.8 -0.71

07/18090 22:50 13.7 -0.75

07/180 23.00 13.8 .0.73

07/18/90 23:10 13.8 -0.71

07/100 23:20 13.9 -0.73

07/180 23:30 13.8 -0.70

07/1"0 23:40 13.8 -0.64

07/1800 23:50 13.6 -0.65

07/19/00 00.00 13.5 -0.60

07/190 1 00:10 13.2 -0.54
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Table 4 (Continued)

Dow Tieike, Fevaon
MMdD•iY HHAMu ppt ft

07/19/90 00:20 13.2 .0.49

07/19M0 00:30 12.9 -0.47

07/19/o0 00:40 12.2 -0.39

07/1900 00:50 12.1 -0.35

07/19/90 01:00 11.9 -0.27

07/19/90 01:10 11.5 -0.22

07/1990 01:20 11.0 -0.15

07/19/90 01:30 10.8 -0.11

07/1"o 01:40 10.0 -0.05

07/199O 01:50 9.5 +0.02

07/19o0 02.00 8.7 +0.07

07/19/90 02.10 8.6 +0.12

07/19/90 02"20 6.3 +0.16

07/19o0 02:30 7.6 +0.24

07/1990 02.40 7.3 +0.26

07/1"0o 0.50 7.4 +0.32

07/19/90 03.00 7.5 +0.33

07/19/90 03:10 7.3 +0.39

07/19/90 03:20 7.3 +0.41

07/19/00 03:30 7.8 +0.43

07/19/90 03:40 7.4 +0.45

07/19/90 03.50 9.9 +0.47

07/19/90 04:00 10.5 +0.47

07/19/90 04:10 10.2 +0.45

07/19/90 04:20 10.1 +0.49

07/19/90 04:30 9.7 +0.48

07/19/90 04:40 9.2 +0.49

07/19/90 04:50 7.2 +0.53

07/19/90 05:00 8.6 +0.50

07/19/90 05:10 7.8 +0.51

07/19/90 05:20 7.0 +0.55

07/19/90 05:30 7.0 +0.54

07/19/90 05:40 7.0 +0.56

(Shet 2 of 10)



Table 4 (Continued)

Dab Time Sainiy ~Ebvs~o
JMM HH:MM ppt lt

07/19/90 05:50 7.0 40.56

07/1990 0600 7.0 +0.54

07/1Wg0 08:10 7.0 +0.60

07/1"0 06:20 7.0 +0.59

07/19/90 08:30 7.0 +0.59

07/19/90 06:40 7.0 +0.61

07/19/90 06:50 7.0 +0.62

07/19/90 07:00 7.0 +0.62

07/19/90 07:10 7.0 +0.65

07/1M/0 07:20 7.1 +0.65

07/19/90 07:30 7.1 +0.67

07/19/90 07:40 7.2 +0.65

07/19/90 07.50 7.2 +0.66

07/19"0 0000 7.2 +0.69

07/19/90 08:10 7.2 +0.71

07/19/90 08:20 7.3 40.70

07/19/90 06.30 7.3 +0.73

07/19/90 06:40 7.3 +0.73

07/19/90 06:50 7.2 +0.75

07/19/90 09.00 7.2 +0.75

07/190 09:10 7.2 +0.77

07/19/90 09:20 7.2 +0.75

07/19/90 08:30 7.2 +0.81

07/19/90 06:40 7.2 +0.80

07/19/90 06:50 7.2 +0.77

07/19/90 10.00 7.2 +0.79

07/19/90 10:10 7.2 +0.78

07/19/90 10:20 7.2 +0.78

07/19/90 10:30 7.2 40.80

07/19/90 10:40 7.2 +0.81

07/19/90 10:50 7.3 +0.77

07/19/90 11:00 7.4 +0.78

07/19/90 11:10 7.4 +0.78
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Table 4 (Continued) I
DOW Thu* Salinty Elevation

MMMDDY HHMM ppt __t_

07/1 990 11:20 7.4 40.79

07/19/90 11:30 7.3 +0.73

07/19190 11:40 7.3 +0.73

07/19,90 11.50 7.3 +0.75

07/19M0 12.00 7.4 +0.73

07/19/90 12:10 7.4 +0.72

07/1A90 12:20 8.1 +0.71

07/19/90 12:30 7.7 +0.76

07/19/90 12:40 7.9 +0.74

07/19/90 1;:o0 6.0 +0.72

07/19/90 13:00 7.9 +0.69

07/19NO 13:10 7.7 +0.70

07/19/90 13:20 7.7 +0.70

07/19190 13:30 8.2 +0.66

07/19190 13:40 7.8 +0.66

07/19/90 13:50 7.9 +0.67

07/19/90 14.00 7.9 +0.67

07/19/90 14:10 7.8 +0.63

07/19/90 14:20 7.8 +0.64

07/1 9/0 14:30 7.9 +0.61

07/19/90 14:40 9.2 +0.59

07/19/90 14.50 9.5 +0.58

07/19/90 15.00 9.5 +0.54

07/19/90 15:10 9.1 +0.52

07/1 9/90 15:20 8.8 +0.49

07/19/90 15:30 8.2 +0.45

07/19/90 15:40 8.2 +0.43

07/19/90 15:50 8.4 .0

07/19/90 16:00 6.4 +0.39

07/19/90 16:10 8.6 +0.32

07119190 16:20 9.4 .0.27

07/19/90 16:30 9.4 +0.23

07/19/90 16:40 10.0 +0.23
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Table 4 (Continued)

DaO Time uidnky EBevaon
MIMDO/YY HH:MM ppt ft

07/19o0 16:50 10.3 .0.18

07/1990 17:00 10.1 +0.12

07/10/90 17:10 10.7 +0.08

07/19M0 17.20 10.4 +0.04

07/19/90 17:30 10.5 .0.00

07/19/90 17:40 10.4 .0.06

07/10G, 17:50 10.5 -0.07

07/19N0 18.00 10.8 .0.12

07/1"oG 18:10 11.0 -0.19

07/1990 18:20 11.2 .0.23

07/10910 18:30 11.2 .0.22

07/19M0 18:40 11.2 .0.27

07/19/90 18:50 11.7 -0.29

07/19MG 19:00 11.7 -0.35

07/19190 19:10 11.0 -0.37

07/19190 19:20 11.6 .0.41

07/19/90 19:30 11.7 .0.42

07/19ow 19:40 11.5 -0.45

07/19M0 19:50 11.7 -0.48

07/109/ 20:00 11.5 -0.50

07/19/90 20:10 11.3 -0.51

07/19/90 20:20 11.8 -0.54

07/19M50 20:30 11.7 -0.59

07/19/90 20:40 11.8 -0.61

07/19M0 20:50 11.2 .0.66

C07/19/90 21.00 11.5 .0.66

07/19/90 21:10 11.5 .0.72

07/19/90 21:20 11.8 -0.74

07/19/90 21:30 11.7 -0.73

07/19/90 21:40 11.8 -0.79

07/19/90 21:50 11.8 -0.83

07/19/M0 22:00 11.7 -0.86

07/19M90 22:10 11.7 -0.86

(Shoot 5 of 10)



Table 4 (Continued)

Dat Time Salnfty Elevation
MMIDO/YY HH:MM ppt _t

07/1 9/0 22:20 11.9 .0.90

07/1990 22.30 11.9 .0.86

07/1"0 22:40 12.1 -0.90

07/19/90 22:50 11.9 -0.93

07/19/90 23.00 12.0 -0.96

07/19/90 23:10 12.1 -0.94

07/19/90 23:20 12.3 -0.97

07/1MW1O 23:30 12.4 -0.98

07/119/0 23:40 12.1 -0.97

07/110 23.50 12.2 -1.00

07/20190 00:00 12.2 -0.97

07/20/90 00:10 12.3 -0.96

07/20190 00:20 12.3 -0.93

07/20/90 00:30 12.3 -0.87

07/2090 00:40 12.3 -0.85

0720/90 00:50 12.0 -0.60

07r1090 01.00 11.9 -0.76

07/20/90 01:10 11.5 -0.68

07/20r 0 01:20 11.5 -0.61

07/20/90 01"30 11.4 -0.56

07/20190 01:40 11.2 -0.48

07r2o090 01.50 11.1 -0.40

07/20.90 02:00 11.0 -0.34

07/20190 02:10 11.2 -0.28

07/20190 02:20 11.3 -0.20

07/20190 02:30 11.2 -0.15

07/20190 02:40 11.1 -0.06

07/2010 02:50 10.9 -0.02

07/20190 03.'00 10.8 +0.02

07/20190 03:10 10.8 +0.06

07/20/90 03:20 10.7 +0.10

0720190 03:30 10.6 +0.14

07/20190 03:40 10.5 +0.17

(Shoot 6 of 10)



Table 4 (Continued)

Dab Time Saul"ty Eftvon
MIWDO/YY HH:MM pit f1

07120(90 03:50 10.4 +0.21

07/2W0 04.00 10.4 +0.20

O7I2M90 04:10 10.4 .0.24

0712r0 04:20 10.4 .0.27

07MA/00 04:30 10.4 40.29

07120/0 04:40 10.4 .0.31

07/20 04.50 10.4 0.31

7/209=0 .10.4 0.33

07r209 0:10 10.3 +0.36

07200 05:20 10.2 +0.39

07/0 05.30 10.1 +0.38

07120(90 05:40 9.8 +.OA1

0720(90 05:50 9.7 .0.43

0720/90 06.00 9.7 .0.42

07/20r 0 06:10 9.7 .0.46

0712 06:20 9.6 40.46

07/20(90 06:30 9.5 +0.48

07/20/90 06:40 9.5 +0.47

07/20/90 08.50 9.5 +0.50

07120(90 07.00 9.4 +0.49

0720/90 07:10 9.3 +0.53

07120/90 07:20 9.2 +0.53

07rt0j90 07:30 9.2 +0.55

07120(90 07:40 9.2 40.55

07/20/90 07:50 9.1 .0.61

07120(90 06.00 9.1 .0.60

07/20/90 08:10 9.1 +0.61

07120(90 06:20 9.2 40.63

07/20(90 06:30 9.1 .0.64

07/20(90 08:40 9.1 .0.63

07120(90 06:50 9.1 40.62

07120(90 09:00 9.0 40.63

07120(90 09:10 9.0 40.64

(Shoot 7 of 10)



Table 4 (Continued)
Dab Time •llftv Bovetlon
MM=DD/YY HH:MM pwf

07/2090 09:20 9.3 +0.61

07/2090 09:30 9.2 +0.64

07/2090 09:40 9.2 .0.64

0720500 09:50 9.8 +0.63

07/2090 10.'00 10.0 +0.61

07/2090 10:10 10.1 +0.63

07/2090 10:20 10.0 .0.69

07/2000 10:30 10.0 +0.65

07/2090 10:40 9.7 +0.64

07/2090 10.50 9.7 +0.68

07/2090 11:00 9.6 +0.68

07/2090 11:10 9.4 +0.69

07/2090 11:20 9.5 +0.71

07/2090 11:30 9.6 +0.73

07/2090 11:40 9.7 +0.75

07/2090 11:50 9.7 +0.76

07/2090 12.00 9.6 +0.76

07/2090 12:10 9.6 +0.74

07/2090 12:20 9.7 +0.77

07/2090 12:30 9.6 +0.74

07/2090 12:40 9.1 +0.75

07/2090 12:50 9.5 +0.75

07/2090 13.00 9.5 +0.77

07/2090 13:10 9.6 +0.77

07/2090 13:20 9.5 +0.76

07/2090 13:30 9.3 +0.76

07/2090 13:40 9.8 +0.75

07/2090 13:50 9.6 +0.71

07/2090 14.00 9.6 +0.70

07/2090 14:10 9.4 +0.69

07/20(50 14:20 9.4 +0.69

07/20190 14:30 9.5 +0.70

07/2090 14:40 9.8 .0.68

(Sh.tee8of 10)



Table 4 (Continued)

Dam "r. •Usnny EkvUon

MM/bONY HH:MM wp at

07/2090 14:50 9.8 .0.56

07/2O 0 15.00 9.8 +0.63

07/2090 15:10 9.7 40.65

07r2vm 15:20 9.9 .0.63

07/20/90 15:30 9.7 +0.63

07/20/90 15:40 9.9 +0.59

07/20/90 15:50 10.0 40.57

07/20/90 16'00 10.3 40.51

07/20/90 16:10 1C.2 .0.46

07/20/90 16:20 10.0 .0.44

070/90 16:30 10.2 40.39

07/2M0 16:40 10.5 +0.34

07r/0/90 16:50 10.8 40.34

07r/20/9 17.00 10.8 +0.30

070/M 0 17:10 10.8 .0.25

07/20/90 17:20 11.0 40.22

07/20/g0 17:30 10.9 +0.18

07/2r0 17:40 10.9 40.13

07/20/r&" 17.50 11.2 +0.10

07/20/9.0 1_ 1_00_1.0 +0.09

07/200 18:10 11.1 0.00

07/201'90 1_8:20 1_1.2 +_0.00

07/20=90 1_8:30 1_1.2 -0.05

07/2100 1_8:40 1 1.1 .0.09

07r/201 18:50 11.1 -0.12

07/20/0 19.'_0 11.1 -0.14

07/20)90 19:10 10.9 -0.21

07/200 19:20 11.1 -0.21

07/20/90 19:30 11.0 -0.23

07/2O090 19:40 11.1 -0.27

07x/20/ 19:50 11.3 -0.30

07/2000 20:00 11.2 -0.33

07/20/90 20:10 11.0 -0.37

(Sh..9 o' 10)



Table 4 (Concluded)

DOW 11f SaliBtion

MMIDD/YY HH:M pI"' _t

07G2y 0 20:20 11.1 .0.40

07"20(90 20:30 11.4 -0.42

07120(20 20:40 11.3 .0.44

07N20A90 20:50 11.3 -0.50

072M 0 21.'00 11.6 .0.52

07120(90 21:10 11.5 .0.57

07120(90 21:20 11.3 .0.59

07120(90 21:30 11.6 .0.62

0720R0 21:40 11.6 .0.65

0720R(0 21:50 12.0 -0.68

0720r30 22.00 12.0 -0.70

071200 22:10 12.0 -0.73

0720R0 22.20 12.0 -0.76

07120(0 22:30 11.7 -0.80

0720R(0 22:40 11.8 -0.82

0720r90 22.50 12.0 .0.83

07120(90 23.00 12.2 .0.85

0720R(0 23:10 11.9 .0.88

07120(90 23:20 11.9 .0.69

07120(90 23"30 12.0 .0.90

07/2 23:40 11.8 .0.90

07/20(90 23:50 11.5 -0.94

(Shet 10 of 10)



0I5Table 5

Wter-Surface Elevations for Station S10.0

IIIIn

" 0tI9 0:00 F.30

1101O 0:1 0.34

ASNO 10920 O.2

a/mg 19:30 .0.38

N/1t0 1:.40 ,0.40

e/m11 -8:50 .46

/1o0 2.00 -0.46

a/mO :10 0.48

am19 ___________ .51

em :30 ,0.54" 0T~g 0"0O.47
•/10O 20.40 O.5?/

am00 :50 .0.54

/100 00 .A3

/100 :10 .0.65

a/10 20 .0e65

&Wt• 1:30 .0.06

"•lg0 1.'30 .0.06

•71R0 2.'O0 .0.67

"•/IV0 -210 .0.66

$NISo 20"2 ,.0.0

"T180 :2"30 .0.97

goo/0 '240 ,0.06

goo ".50, 0.63

" D0 1.'O .0.61

"D 0 •:10 ,0.59

"T/ .320 -0.53

aR :.'0 -0.53

0:40 -0.50

no •:50 -0.48

Om0 0'0 -0.45

"' 0 0 ,.41

(show Of 10)



able 5 (Continued)

)7IO .20 .30

07 W00 00 .38

7/wSO 1:40 -0.30

"07 2 1o.'50 ,o.33

0/w20 :.'oo ,0.30
"ago :10 ,0.2

o/iwO ):20 .0.20

97/9W0 )1"30 -0.22
nas ._ _ __:40 _0.19

wSO )1.:50 -0.17

D/wSO .2•0.15
"*go _ _IO _0.13

97/190 :3.0 O.06

97/00D AO 0.04

9m/o2 *.50 .0.00

no/9• 3:10 +0.02

7/9/90 3920 +0.05

7/900 :'30 +0.09

)7190 *340 ,,0.11

.7/1)0 :50 +0.15

)7199 ).'00 +0.18

/wgO )4:10 +0.23

97/190 4:20 +0.27

woo9/0 4:30 +0.30

0719/90 *440 +0.32

m71• 4:50 +0.37

"071/0 k5.'O0 +0.39

ONO9• 0:10 +0.43

" 071• o5"20 +0.44

97/9W0 0:30 ko.46

9T/9W0 k5:40 k0.50

(ShOW 2 of 101)



able s (Continued)

"/WIO :I0 r.52

.m 10 +.55

IIwI .10.59
9/WI0 :30 +0.6

/TIWIO *4.30 *.62

"/IWIO :40 +0.62

190 W:50 +0.65

/IO :Do0 +0.68

*DWIo :10 +0.69

agWIO :20 .70

/IWIO :30 +0.72

9/1WO .40 +0.76

/ O :5o0 +0.70

0/IWO .00 +0.76

.1 .0 +0.76

e1m :0 +.77

" o/?IO :30 +0.78

a•/ O W..40 ,0.79

mIWo n.10o +0.77

O/IIo .00 .73

9/190 :10 +0.76

9/190 :20 .0.77

" o7IIW :30 ,0.78

,/W0 40 +0.77

/l•0WI0 __________ .77

a/"WG 0.00 +0.77

9/190 0:10 +0.75

W' 10"20 +0.74

19I0 10:30 .72

WG 10:40 .72

/WNo 0100 .71

"IIW9G 1.100 +0.72

/190 11:10 L.72
(Sheet 3 of 10)



able 5 (Continued)

17/10 .75

1130 .73

"" 1:40 +0.72

" o0 1:50 +0.70

/1 0 12.00 +0.70

7/11 2:10 +0.72

/1990 1220 +0.72

/190 1230 +0.72

/19/90 12.40 +0.71

D/1o0 2:50 +0.70

9/1990 3.00 40.69

1619/0 3:10 +0.67

/19/00 3:20 +0.66

0/19/0 3:30 +0.63

_ _ __9/90 13:40 +0.62

9/1990 13:50 +0.60

/190 14.00 +0.60

9/1910 4:10 +0.58

- /190 4:20 +0.57

9/1990 4"30 +0.50

o/1o0 14:40 +0.51

37/19_0 4.:50 +0.48

/19/90 15:00 +0.45

/19/90 15:10 0.42

"/1990 15:20 +0.43

9/90 15:30 .32

9/1910 15:40 .33

9/1990 15:50 .30

/1990 16.00 +0.25

/19/90 16:10 .0.22

/1990 16:20 +0.19

3/19190 6:30 +0.15

)7/19/90 6:40 .12

(Shee 4 of 1 0)



able 5 (Continued) _

"" 6:50 .09

"/17.100 .06

"11i0 17:10 +.003

" 0/1 0 17:20 .0.01

"11/0 177.30 .0.04

0 0/11 17:40 .0.06

0/1990 17:50 .0.0

/1 0 18.600 -. 12

"0/1 0 18:10 .0.16

" a /19018:20 -0.20

09• 0 18:30 .0.18

9/90 18:40 -0.29

9/160 18.50 .0.28

9/1 0 19900 4).31

9/1 0 19:.10 .0.35

9/1 0 19:20 -0.40

"/130 19:30 .0.43

119/0 19:40 .0.45

/19/00 19:50 .0.50

9/1o0 O0. .53

"/1630 :10 .0.57

/19/90 :20 .0.63

9/1/90 :30 .0.63

9/160 .40 .0.06

9/190 .40 .69

9/1190 1:00 -0.74

7/19190 1:10 -0.74

"" 1:20 .0.78

07/11 2130 .. 79

7/19/901:40 .0.81

7/1910 2:50 .0.81

1 
7/19/90 

:3 ..0 

.
."79

7/1110 .00-0.87

(Sheet 
5 of 10))



able 5 (Continued)

SrEvaton
IMVY/• •4:MM I

7/1 0 O:20 .0.87

/19/90 ":30 .0.86

I/w0 :40 0.84

"7/19/0 :50 10.84

/19/90 .00 .0.64

" o/19/0 :10 .0.82

"/19/90 :20 .0.80

7/19/0 :30 -0.82

wo/10 :40 .0.78

/19/90 o50 .. 76

__/ ____0_ _ .'00 .0.73

S:10 ,0.9

)7/0/0 0"20 0.O.6

)7/0/0 ):30 ,0.86

IA 0,0.61

)7/0/8 ).'00 .0.54

)7/0• ):10 .0.50

37/0/9 ):20 -0.49

)7/2•90 1.3,0 -0.46

)7/0/0 1:40 -0.43

)7/0/0 ):50 -0.40

0.00 -0.39

):10 -0.37

0:20 .0.36

0:30 .33

S:40 .31

0:50 .28

.00 -. 25

3:10 -0.22

S:20 -0.19

80 El'30 -0.21

0.0:40 1

(Sheet 6 of 10)



able 5 (Continued)

_______0___:50 F.0

/T2OO 00 .05

:10 0.03

_____ _____ :20 +0.02

/20 .:30 +0.06

.•0 +0.00

7/200 :50 +0.15

./200 .00 .18

I90• €:10 +0.24

__ _ __0_ :_:20 0.25

______"30 _0.29

/.0 .40 0.33

_ _ _.50 +0.36

/20/0 .00 0.39

7/20/0 :10 .0.36

/20, "20 +0.40

:30 +0.45

/2:0 .40 +0.40

)20/0 .:50 +0.48

7// 7.00 +0.48

/20/90 :10 +0.48

/200 :20 0.52

S_ _ __ __:30 _0.52

•/20/90 _ _:0_ _._

)7/0/0 •:40 40.52

/20/90 .0.53

/20O _0.56

:/20/90 +.56

/20/9030 0.56

7/ g _ __:40 _0.57

0:50 +0.60

)72 .'00 V0.60

:10 .62

(Sheet 7 of 10)



able 5 (Continued)

)aW IlmevEle on

MJDDNY HH:MM

/20120 .63
/20/90 30 0.64

7/20 :40 0.66

Am/200 .50 0.66

720/90 0.0 +0.70

)7/20/90 10:10 +0.71

/20190 0:20 .0.71

120/90 0:30 .73

/20/90 10:40 .72

112010 0:50 +.73

20/90 :00 +0.72

1/20/0 1:10 +0.74

/20/90 1:20 +0.74

)20190 1:30 +0.74

/2090 11:40 +0.73

)7/200 11:50 +0.74

7/20/90 12.00 +0.74

/20/90 2:10 .75

20/90 12:20 .73

/20/90 2:30 .76

/20/80 12:40 0.71

/20190 2:50 +0.78

7/2090 13:00 ,0.76

/20/90 13:10 +0.78

7120/90 3:20 +0.78

/20190 13:30 +0.76

/20/90 3:40 +0.76

7/20190 13:50 +0.76

/20/90 14.00 +0.74

/20190 4:10 +0.74

/20/90 14:20 +0.73

7/2010 14:30 +0.74

7/20/90 14:40 +0.61

(Shoot 8 of 10)I



5able (Continued)
Dire0 TieEeation

M/DD/YY H:MM It

/20/90 14:50 .66

7/20/90 15:00 +0.62

/20/90 5:10 +0.60

)/10/0 5:20 +0.59

/20190 5:30 +0.57

)7210 5:40 +0.49

7/2010 5:50 +0.48

720/90 16.00 +0.49

/20190 6:10 +0.43

/20/90 16:20 +0.39

/20/90 16:30 +0.38

7/20/90 6:40 +0.38

7.0/90 16:50 +0.33

0/300 17:00 +0.30

/20190 7:10 +0.29

)7/0190 7:20 0.27

/20/90 17:30 I0.18

/20/90 17:40 +0.18

)7/2090 17:50 +0.16

7/20/90 18:00 ,0.11

7/20/90 18:10 -0.11

/20/90 18:20 -0.02

)20190 8:30 -0.01

/20/90 18:40 -0.04

7/20/90 18:50 -0.12

7/20/90 9:00 ý0.14

7/20/90 19:10 -0.19

7/20/90 19:20 -0.22

/20/90 19:30 .0.26

7/20/90 19:40 -0.30

7/20/90 19:50 -0.31

/20/90 20:00 -0.37

/20/90 2:10 ý.38

(Sheet 9 of 10)



able 5 (Concluded)

DeW~ Te Jvatlon

MIEDD/YY HH:MM •te

71201:0 20 .42

7/2090 :30 0.44

47/2:0 40 0.48

7200 0:50 0.54

72010 .00 .0.50

7/20190 1:10 0.62

/20190 1:20 0.58

7/2090 1 "30 0.64

072020 1:40 0.64

12020 1:50 .686

2200 ' O.69

20190 2:10 -0.71

1010g22:20 -0.73

220290 :30 .0.76

12*0R22:40 .0.79

720290 2:50 0.81

203/00 -0.83

232090 :10 0.83

23/200 :20 .0.6

272010 3:30 -0.6

200 :40 0.87

320/90 :50 -0.87

(Sheet 10 of 10)



Table 6
Water-Surface Elevations for Station S14.0

D4 Tk"m Salinity Elvatio

MMIDO/YY HH:MM ppt ft

07/1"o90 19.00 5.3 -0.12

07/18/0 19:10 5.3 .0.17

07/1"o0 19:20 5.2 .0.20

07/18/0 19:30 5.1 .0.25

07/1MW0 19:40 5.1 n29

07/11M0 19.50 5.1 -0.30

07/18M0 20.'00 5.1 -0.34

07/1"o0 20:10 5.0 -0.36

07/1090 20:20 5.1 -0.42

07/1100 20:30 5.1 -0.44

07/16D0 20:40 5.1 -0.47

07/18M0 20.50 5.0 -0.49

07/1&00 21-00 5.0 -0.50

07/1800 21:10 5.1 -0.58

07/1090 21:20 5.0 -0.58

07/160A 21:30 5.0 -0.56

07/1/00 21:40 5.0 -0.63

07/18D0 21.5 0 5.1 -0.66

07/16N00 22.00 5.0 -0.69

07/1800 22:10 5.1 -0.72

07/18/90 22:20 5.0 -0.77

07/18/90 22:30 5.0 -0.73

07/1600 22:40 4.9 -0.77

07/1ON00 22:50 4.5 -0.77

07/16o0 23:00 4.1 -0.78

07/1890 23:10 3.8 -0.81

07/1600 23:20 3.6 -0.79

0/1MA0W 23:30 3.6 -0.81

07/18/90 23:40 3.5 .0.83

07/1800 23:50 3.6 -0.85

07/19190 00:00 3.4 -0.81

C07/19190 00:10 3.3 -0.79

(Shoet 1 of 10)!



Table 6 (Continued)

MM#DO/YY HH:MM ppt jft

07/19/O0 00:20 3.3 -0.77

07/19M0 00:30 3.5 -0.76

07/19/90 00:40 3.6 .0.72

07/19090 00:.50 3.7 -0.70

07/1 WO0 01:00 3.8 -0. 65

07/19/90 01:10 3.8 .0.62

07/1 W0 01:20 4.0 -0.56

07/19W0 01:30 4.1 .0.55

07/19•O 01:40 4.2 -0.56

07/19/90 01:50 4.1 -0.44

07/19/90 02.00 4.2 -0.36

07/19/W0 02:10 4.2 -0.34

07/1"WO0 02:20 4.2 -0.31

07/19WOO 02:30 4.4 -0.23

07/1 OWO 02:40 4.4 -0.17

07/1 IWO 02:50 4.2 .0.11

07/1WO0 03.00 4.1 -0.06

07/19/W0 03:10 4.1 .0.03

07/1 OOt 03:20 4.3 +0.01

07/19WOO 03:30 4.1 40.06

07/19/90 03:40 4.2 +0.10

07/19/90 03:50 4.1 +0.12

07/19W9O 04.00 4.4 +0.16

07/1 9/90 04:10 4.2 +0.09

07/1 990 04:20 4.8 +0.24

07/1 9/90 04:30 4.7 +0.30

07/1 9WO 04:40 4.6 +0.29

07/19/90 04:50 4.1 +0.35

07/19/90 05:00 3.9 +0.34

07/1 9/90 05:10 4.0 +0.41

07/1 9/90 05:20 3.9 +0.40

07/19/90 05:30 3.7 +0.43

(Shoot 2 of 10)



Table S (Continued)

Dab Tme Sai ntyl on
NMdDD/YY HH:MMP

07/1 " 05:40 4.3 +0.48

07/19/90 05:50 3.6 40.46

07/1Dm0 06.00 4.4 +0.51

07/19/80 06:10 3.7 +0.54

07/19/90 0620 3.9 +0.53

07/1990 06.30 4.6 +0.55

07/19/90 06:40 4.4 +0.56

07/19190 06.50 4.3 +0.60

07/19o0 07'00 4.2 +0.62

07/1 MO 07:10 4.2 +0.64

07/19/0 07"20 4.3 +0.64

07/1900 07.30 3. +0.67

07/1910 07:40 3.7 +0.71

07/19/90 07.50 4.2 +0.09

07/19/90 0000 4.0 +0.9

07/19/90 06:10 3.7 +0.72

07/19/90 06:20 4.0 +0.76

07/19/90 06:30 4.1 +0.73

07/19/90 06:40 4.0 +0.78

07/19/0 06:50 4.3 +0.80

07/19/90 09.00 4.3 +0.78

07/19/90 09:10 4.2 +0.83

07/19/90 09:20 4.4 +0.79

07/19/90 09:30 4.4 +0.81

07/19/90 09:40 4.5 +0.78

07/1 9W0 00:50 4.3 +0.81

07/19/90 10:00 4.4 +0.81

07/19/90 10:10 4.5 +0.79

07/19/90 10:20 4.4 +0.77

07/19/90 10:30 4.3 +0.78

07/19/90 10:40 4.5 +0.79

07/19/90 10:50 4.3 +0.76

07/19/90 11 00 4.4 +0.80

(Shoot 3 of 10)



Table 6 (Continued)

Dafe m Sammnty F.e etUon
MMOYY HH:MM ppt

07/16/90 11:10 4.3 +0.77

07/1"910 11:20 4.4 +0.76

07/19190 11:30 4.3 +0.76

07/19190 11:40 4.3 +0.75

07/19M 11:50 4.4 +0.74

07/19/0 12.00 4.4 +0.73

07/19900 12.10 4.1 .0.72

07/19000 12:20 4.2 +0.64

07/19"00 12:30 4.2 +0.70

07•19/90 12:40 4.2 40.70

07/19/90 12:50 4.2 +0.69

07/19190 13.00 4.1 .0.69

07/190 13:10 4.2 +0.64

07/19/90 13:20 4.2 +0.65

07/1910 13:30 4.1 +0.65

07/19"0 13:40 4.2 +0.66

07/190 13:50 4.1 +0.64

07/1 90 14.00 4.1 +0.63

07/19190 14:10 4.2 +0.62

07/1"0 14:20 4.2 +0.63

07/1 9w 14:30 4.3 +0.63

07/19/90 14:40 4.3 +0.63

07/19/90 14:50 4.3 +0.57

07/19/90 15M0 4.2 .0.60

07/19/90 15:10 4.2 +0.60
07A19"9 15:20 4.0 +0.60

07/19/90 15:20 4.0 +0.60

07/1 90 15:30 4.0 .+0.6 1

07/19/90 15:40 3.9 +0.55

07/19/90 15:50 4.0 +0.54

07/19/90 16:00 4.2 +0.53

07/19/90 16:10 4.2 +0.49

07/19M90 16:20 4.3

07/19/90 16:30 4.3 i
(Sheet 4 of 10)



Table 6 (Continued)
D Time. hdniy EbvUlo.

MiDoNY HhMU pp ft

07/1"o 16:40 4.4 40.38

07/19"0 16.50 4.4 +0.41

07/1AN0 17:00 4.4 +0.36

07/190 17:10 4.2 +0.29

07/1940 17:20 4.4 +0.26

07/19M0 17:30 4.2 40.23

07/19/00 17:40 4.0 +0.21

07/19M0 17:50 4.0 +0.16

07/19o 1.o00 3.9 +0.14

07/10"o 18:10 3.8 +0.06

i071940 18:20 3.6 .0.04

07/19/90 18"30 3.6 +0.02

07/19180 18:40 3.5 -0.02

07/19/90 18:50 3.5 -0.06

07119/90 19.00 3.5 .0.09

07/19190 19:10 3.5 -0.14

07/190 190:20 3.5 I0.19

07/1940 19:30 3.5 .0.28

07/19/90 19:40 3.6 -0.28

07/19/0 19:50 3.6 .0.32

07/19/90 20:00 3A6 -0.34

07/1o90 20:10 1S -0.37

07/19/90 20:20 3.5 -0.43

07i191w0 20:30 3.4 -0.47

07/1"90 20:40 3.4 -0.51

07/19190 20:50 3.4 -0.52

07/19/90 21.'00 3.4 -0.57

07/19190 21:10 34 -0.58

07/19)90 21:20 3.3 -0.62
07/19/90 21:30 3.3 .0.64

07/19190 21:40 3.3 -0.67

07/19/40 21:50 3.3 -0.70

07/19190 22:00 3.3 -0.72
, ~(Sheet 5 of 10))J



Table 6 (Continued)

Dat Tibe Slkfty Elsveain
MUJDOMYY HH:MM

07/1"D 22:10 3.2 -0.76

07/1910 22:20 3.2 -0.80

07/10 22.30 3.2 -0.86

07/1•I 22-40 3.1 -0.80

07/I10 22.50 3.0 -0.92

07/1MA 23.00 3.0 -0.93

07/1 NO 23:10 2.9 -0.96

0AW 23:20 2.9 -1.00

07/110 23:30 2.8 -1.00

07/190 23:40 2.8 -1.02

07/1000 23:50 2.7 -1.05

07/20V0 00:00 2.6 -1.05

07r/O•O 00:10 2.6 -1.05

07A200 00W20 2.5 -1.05

0712010 00:30 2.5 -1.06

0712090 00:40 2.5 -1.10

07/20r0 00:50 2.5 -1.05

07/20190 01:.0O 2.5 -1.01

07/20100 01:10 2.6 -0.96

07/20r 0 01:20 2.6 -0.96

07/20190 01:30 2.6 -0.93

07/20/90 01:40 2.6 -0.88

07/20900 01:50 2.7 -0.83

07r0 02.00 2.8 -0.77

07/20M 0 02:10 2.8 -0.74

07/20/90 02:20 2.8 -0.66

07rIO90 02:30 3.0 -0.62

07=0,90 02:40 3.0 -0.56

07/20190 02:50 3.1 -0.48

07/20190 03.00 3.2 -0.45

07/O2090 03:10 3.2 -0.39

07/20900 03:20 3.3 -0.33

07/20190 03:30 3.3 -0.30

(Sheet 6 of 10)1



able 6 (Continued)

oafs Seinsa Eivmen
MWiDO(VY HH:MM ppm It

07P1050 03:40 -.4 .0.24

07/O20 03:50 3.4 -0.19

07/2050 04.00 34 -0.16

07/OT05 04:10 34 .0.11

07MOM 04:20 3.4 -0.06

07/2050 04"30 3.4 -0.04

07/2050 04:40 3.4 -0.04

07/20O 04.50 3.3 +0.02

07QM 05.00 3.3 +0.06

OMAN 06:10 3.4 40.09

o7/2o50 05.20 3.4 +0.10

07/2o/o 05:30 3.3 +0.15

07Qr200 05:40 3.3 .0.19

07/200 .05:50 3.3 +0.20

07/20m0 06.00 3.3 .0.27

07/2050 06:10 3.2 +0.29

07/2000 06:20 3.2 +0.35

072o050 06:30 3.1 .0.36

07/20W 0 06:40 3.1 40.39

07/r2O0 06.50 3.1 +0.42

07/200 07.00 3.0 .49

07/2050 07:10 3.0 ,0.45

07/20/0 07:20 3.0 +0.53

07/2050 07:30 3.0 +0.56

07/2050 07:40 3.0 +0.58

07r/O05 07.50 3.0 .0.56

07r/o0o 06:00 3.0 +0.62

07/2050 06:10 3.0 .0.60

07/2O00 06:20 3.0 .0.62

07/2050 06:30 3.0 +0.70

07/2050 06:40 3.2 +0.70

07/2050 06:50 3.1 +0.69

07/2050 09.00 3.3 +0.70

(Sheet 7 of 10)



Table 6 (Continued)
Dab Time saw"it FtiVason

MlOD/fH:M I_____

07/r2O1O 00:10 3.1 .0.68

07120.90 0820 3.2 +0.71

0720.90 09:30 3.3 +0.74

07120,0 00:40 3.3 +0.75

07/20190 09:50 3.2 +0.69

07120,0 10:00 3.2 +0.71

071200 10:10 3.3 +0.71

0712V05 10:20 3.3 +0.70

07/20MA0 10:30 3.4 +0.71

07120R0 10:40 3.4 +0.72

07/20190 10:50 3.4 +0.73

07120900 11:00 3.4 +0.70

07120/90 11:10 3.6 +0.70

07r20.0 11:20 3.7 +0.72

07120.90 11:30 3.6 +0.72

07r20,0 11:40 3.9 +0.72

07*20190 11.50 3.9 +0.75

07120.90 12.00 3.5 +0.79

07120.90 12:10 3.7 +0.77

07120.0 12:20 3.3 +0.72

07120.90 12:30 3.3 +0.72

07120/90 12:40 3.8 +0.80

07M20M90 12:50 3.7 +0.74

07120,90 13.00 3.7 +0.73

07120.0 13:10 3.7 .0.67

07120.90 13:20 3.5 .0.71

07120.90 13:30 3.5 +0.72

0712090 13:40 3.5 .0.72

072M00 13.50 3.4 .0.68

0712Q00 14:00 3.4 .0.70

07120190 14:10 3.5 .0.71

07120.90 14:20 3.5 .0.78

07120.90 14:30 3.5 +0.76

(Sheet 8of 10)



Table 6 (Continued)
Dmef Tie Sdnfty Elevatio
muo HH:MMp f

07/20/0 14:40 3.7 +0.73

0"'20/90 14:50 3.5 +0.74

07'20/80 15.00 35 +0.78

07/20M0 15:10 3.5 +0.72

07MAoW9o 15:20 3.4 +0.72

07/20190 15:30 3.5 +0.76

07/2O00 15:40 3.4 +0.76

07/20/90 15:50 3.5 +0.72

07/20/0 16:00 3.4 +0.66

07r/20v0 16:10 3.5 .0.64

07/20,10 16:20 &5 +0.63

07/20/90 16:30 3.5 +0.62

07/20190 16:40 3.6 +0.62

07/20/90 16:50 3.4 +0.58

07/2o0/ 17-00 3.4 +0.56

07/2090 17:10 3.5 +0.53

07/20/90 17:20 3.4 +0.58

07/20/90 17:30 3.4 +0.48

07/20/0 17:40 3.4 +0.44

07/20/90 17:50 3.4 +0.42

07/20/90 18600 3.4 +0.39

07/20/90 18:10 3.4 +0.33

07/20/90 18:20 3.3 +0.28

07/20/90 18:30 3.3 +0.25

07/20/90 18:40 3.3 +0.26

07/20/90 18:50 3.3 +0.18

07/20r0 19:00 3.2 +0.15

07/20/90 19:10 3.2 +0.13

07/20/90 19:20 3.2 +0.07

07/20/90 19:30 3.1 +0.02

07r20/90 19:40 3.2 -0.02

07/20/90 19:50 3.1 -0.07

07/20190 20:00 3.1 -0.16

(Shet 9 of 10)]



Table 6 (Concluded)

Dab TMe Sainity Elvaion
M MYDD/Y HH:M p ft

07/20M00 20:10 3.1 -0.16

07/20/0 20:20 3.1 -0.19

07/20z00 20:30 3.0 -0.21

07/20(90 20:40 3.0 -0.27

07/200M 20:50 3.0 -0.30

07/2M0A0 21.00 3.0 -0.32

07120190 21:10 2.9 -0.36

07120190 21:20 3.0 -0.38

07/20190 21:30 3.0 .0.44

07/20M 0 21:40 2.9 -0.46

07/200 21:50 2.9 -0.51

0712M0 22.00 2.9 -0.54

07/2090 22:10 2.9 -0.57

07/20190 22:20 2.9 -0.57

07120190 22:30 2.9 .0.57

07/2W 0 22:40 2.9 -0.65

07120190 22:50 2.9 .0.67

07/20/90 23:00 2.9 -0.70

07/20/90 23:10 2.9 -0.71

07/20190 23:20 2.9 -0.74

07/20190 23:30 2.6 .0.78

07/20/90 23:40 2.8 .0.79

07/20/90 23:50 2.8 -0.80

(Sheet 10 of 10)



Table 7
Water-Surface Eevations for Station S16.0

_____Ti___ Elevation

07/10/0 190•0 .0.12

07/1"0 19:15 .0.10

07/100 19:30 .0.19

07/10 19:.45 .0.23

07/1&0 20.00 .0.41

07/1200 20D.15 .0.25

07/180 20:30 .0.45

07/1800 20:45 .0.50

07/100 21.00 .0.55

07/110 21:15 .0.55

07/180 21:30 .0.56

07/10o 21:45 .0.64

07/180 22-00 .0.71

07/1W 0 22:15 .0.77

07/10D 22:30 .0.73

07/180 22:45 .0.79

07/180 23.00 .0.77

07/1 0O 23:15 .0.75

07/1"0 23:30 .0.74

07/10D 23:45 -0.69

07/1/0M 0:00 .0.66

07/19/90 0Y15 -0.61

07/19/90 0:30 .0.67

07/190 045 .0.67

07/190 1:00 .0.56

07/19/90 1:15 .0.51

07/109/0 1:30 .0.50

07/19/90 1:45 -0.46

07/19/90 2:00 .0.36

07/19)90 2:15 .0.33

07/19/90 2:30 .0.26

07/19/90 2:45 .0.19

(Sheet I of 7)]



Table 7 (Continued)
Daft TiMe Elevaton
MMM/D/Y HH:MM ft

07/1 9 3:00 .0.12

07/19o0 &15 -0.06

07/1910o 3:30 .0.02

07/19/90 3:45 0.04

07/19/90 4:00 0.13

07/19/90 4:15 0.18

07/19190 4:30 0.16

07/19/90 4:45 0.21

07/19/90 5:00 0.33

07/19190 5:15 0.40

07/19/90 5:30 0.50

07/19/90 5:45 0.46

07/19190 6:00 0.51

07/19/90 6:15 0.55

07/19,90 6:30 0.64

0711W90 6:45 0.63

07/19/90 7:00 0,74

07/19/90 7:15 0.72

07/19/90 7:30 0.68

07/19/90 7:45 0.80

07/19o90 6O: 0.60

07/19/90 8:15 0.86

07/19/90 8:30 0.82

07/19/90 8:45 0.79

07/19/90 9:00 0.82

07119/90 9:15 0.81

07/19/90 9:30 0.81

07/19190 9:45 0.81

07/19/90 10:00 0.81

07/19190 10:1, 0.82

07/19190 10:30 0.79

07/19/90 10:45 0.79

07/19190 11:00 0.77

(Sheet 2 of 7)



Table 7 (Continued)

"IryDaft Time Elvaton

:Do/YY [H:4MM

07/19/90 11:15 0.75

07/19/90 11:30 0.71

07/19/90 11:45 0.71
07/190 12:00 0.75
07/19/90 12:15 0.70

07/19/90 12:30 0.66

07/19/90 12:45 0.70

07/19/90 13:00 0.69

07/19/90 13:15 0.67

07/19/90 iS:30 0.66

07/19/90 13:45 0.63

07/19/90 14:00 0.47

07/19/90 14:15 0.56

07/19/90 14:30 0.50

07/19/90 14:45 0.51

07/19/90 15.00 0.49

07/19/90 15:15 0.50

07119/90 15:30 0.44

07/19/90 15:45 0.45

07/19/90 16:00 0.40

07/19/90 16:15 0.37

07/19/90 16:30 0.31

07/19/90 16:45 0.30

07/19/90 17:00 0.23

07/19/90 17:15 0.17

07/19/90 17"30 0.16

07/19/90 17:45 0.07

07/19/90 18:00 0.04

07/19/90 18:15 -0.06

07/19/90 18:30 -0.03

07/19/90 18:45 .0.10

07/19/90 19.00 -0.14

07/19/90 19:15 -0.20

(Sheet 3 of 7)



Table 7 (Continued)

Dole Time Elevaio
MM/DD/YY HH:MM ft

07/19/90 19:30 -0.23

07/19/90 19:45 -0.31

07/1"0 WO20:00 -0.35

07/19190 20:15 -0.40

07/i 9/00 20:30 -0.46

07/19/0 20:45 -0.52

07/19W 2100 -0.54

07/19t9 21:15 -0.54

07t _ __/10 21:30 -0.67

07/1 21:45 -0.75

07/190 22.00 -0.79

07/19/90 22:15 -0.84

07/1990O 22:30 -0.96

07/19"90 22:45 -0.86

07/19/90 23:0 -0.86

07/19190 23:15 -0.95

07/19/90 23:30 -0.91

07/9190 23:45 -0.90

07/20190 0:00 -0.95

07/20/90 0:15 -0.94

07/20/90 0:30 -0.92

07/20/90 0:45 -0.87

07/20/90 1:00 -0.84

07/20/90 1:15 -0.78

07/20/90 1:30 -0.71

07/20/90 1:45 -0.66

07/20/90 2:00 -0.59

07/20/90 2:15 -0.54

07/20/90 2:30 -0.47

07/20/90 2:45 -0.45

07/20/90 3:00 .0.40

07/20/90 3:15 -0.36

07/20/90 3:30 -0.28

(Shoot 4 of 7)



Table 7 (Continued)

Dab Time Evevailon
MMJDD/YY HH:MM

07/201U0 3:45 -0.23

07/20/90 4:00 0.02

07/20/0 4:15 -0.13

07/2o0/ 4:30 )0.06

0720M 0 4:45 .0.02

0720AN 5.00 0.20

07N20/ 5:15 -0.04

i07I20i0 5:30 0.27

07120/0 5:45 0.34

07120/0 6:00 0.27

07120/90 6:15 0.39

0712010 6:30 0.41

07120/0 6:45 0.46

0712Qg0 7:00 0.44

07(20/90 7:15 0.55

07r2M0 7:30 0.55

0712O0A9 7:45 0.62

07120/90 8:00 0.62

07/20/0 8:15 0.02

07120/90 6:30 0.69

07120190 6:45 0.67

07120/90 9:00 0.71

0720/90 9:A15 0.69

07/20/0 9.30 0.71

07/20/0 9-45 0.70

07120/90 10.'00 0.74

07120190 10:15 0.71

07120/90 10:30 0.71

07MOD90 110:45 0.73

07120/90 11.'00 0.71

0712010 11:15 0.74

07120/90 11:30 0.72

07120/0 11:45 0.75
(Sheets5of 7)i



Table 7 (Continued)

Dab Time MoElevton

MMIDOD/Y HH:i M ft I
07/200 12.00 0.73

07/20/90 12:15 0.79

107/20/90 12:30 0.81

07r2/0 12:45 0.85

07/20/0 13*00 0.87

07/20/0 13:15 0.86

07/20/90 13:30 0.86

070/20 13:45 0.81

07/20/90 14.00 0.689

07/20/90 14:15 0.74

07/20/90 14:30 0.68

07r20/ 14:45 0.72

07/20r0 15:00 0.83

07/209 15:15 0.69

07/20/0 15:30 0.64

07120/90 15:45 0.55

07O090 16:00 0.68

07/20/90 16:15 0.60

07120/90 16:30 0.59

07/20/90 16:45 0.45

07/20/90 17.:00 0.49

07/20/90 17:15 0.38

07/20/90 17:30 0.37

07/20rA0 17:45 0.30

07/20/90 18:00 0.27

07/20/90 18:15 0.21

077/0/90 18:30 0.11

07J20/90 18:45 0.05

07/20/0 19:00 -0.05

07/20/90 19:15 -0.06

07/20r0 19:30 -0.08

07/20/90 19:45 -0.11

07/20/90 20:00 -0.28

(Sheet 6 of 7)



Table 7 (Concluded)

DMi__ _ Timm Elevaion
U M HH:MA I

07 120 90 
20:15 

.0.18

07/2090 20:30 .0.25

07/2090 20:45 .0.34

07/2090 21:00 .0.39

0712090 21:15 .0.50

07/2090 21:30 .0.46

07/20A 0 21:45 .0.56

07/2090 22.00 .0.52

07120120 22:15 -0.63

07/20r0 22:30 -0.70

07/2R0 22:45 -0.77

20/W0 23.OO -0.75

072/ 23:15 -0.81

07/20/90 23:30 .0.85

23:45 .0.87

(Sheet 7 of 7)



Table 8
Current Data Observed at Station R1.0A, 19-20 July 1990

Hour Depth Speed Dieawn
CST ft fps Iedn

Surac
2

0702 3.0 2.4 115

1200 3.0 1.5 260

1307 3.0 2.1 260

1402 3.0 2.5 270

1507 3.0 3.0 265

1604 3.0 4.8 260

1707 3.0 4.2 255

1603 3.0 4.9 270

1904 3.0 4.6 270

2005 3.0 3.8 265

2103 3.0 3.4 270

2202 3.0 3.0 270

2302 3.0 2.5 260

0004 3.0 1.0 95

0104 3.0 3.3 100

0203 3.0 3.5 110

0304 3.0 3.3 100

0405 3.0 4.2 110

0507 3.0 2.9 110

0603 3.0 4.6 110

0703 3.0 2.8 110

0602 3.0 3.1 100

_Ukdepth

0701 14.2 1.8 120

1159 13.6 2.0 270

1304 14.5 2.5 280

1401 13.5 1.7 270

1506 13.7 2.7 270

(Sheet I Of 3

1 IDclion from true north from which the current Is flowing.
2 Surface measurement obtained at 3.0 ft below fop of water surface.



Table 8 (Continued)
or pth Saon

CWT f I" d"

lkidpdo (ConUnued)

1603 13.5 3.1 280

1701 12.4 3.8 250

1802 13.5 4.0 275

1902 13.0 3.6 270

2004 13.0 3.8 270

2102 13.5 2.4 270

2201 13.5 2.2 270

2302 14.0 0.8 250

0001 14.5 3.5 110

0103 14.5 2.4 100

0201 14.5 2.9 100

0302 14.5 2.9 95

0403 14.7 4.3 100

0506 14.5 2.9 100

0601 14.7 4.7 100

0701 14.5 2.6 100

0801 14.5 2.1 110

sotsm3

0700 26.5 2.0 120

1158 25.3 1.0 275

1300 27.0 1.6 270

1400 25.0 1.8 270

1500 25.5 :1 265

low 25.0 :2.2 255

1700 24.8 2.4 280

law0 25.0 •2.7 200

1900 24.0 &.3 280

2700320025.03.0265

(Sheet 2 of 3)!

3 Bogom meeuremeM obted at 2.0 f bov e actaal boom.



Table 8 (Concluded)

How Deth Sieed

Bouom (Contnuad)

2300 26.0 1.0 100

0000 27.0 1.8 so

0100 27.0 2.0 90

0200 27.0 2.4 so

0301 27.0 2.5 90

0401 27.5 2.1 90

0503 27.0 2.2 100

0600 27.5 2.8 90

0700 27.0 2.5 10

0600 27.0 2.2 100

(Shoet 3 of 3)



Table 9
Current Data Observed at Station R1.0B, 19-20 July 1990

Hour Depth jSpeed DIrection
CST ft fps dsg

Surface2

0755 3.0 1.6 110

1213 3.0 1.2 300

1320 3.0 2.2 280

1400 3.0 2.2 280

1520 3.0 3.5 260

1612 3.0 3.4 250

1712 3.0 4.2 255

1812 3.0 4.4 265

1916 3.0 4.3 270

2019 3.0 4.1 260

2119 3.0 3.4 270

2214 3.0 3.2 280

2313 3.0 0.8 250

0016 3.0 0.8 100

0115 3.0 3.2 100

0216 3.0 3.7 100

0315 3.0 3.0 105

0416 3.0 3.4 100

0516 3.0 3.0 100

0612 3.0 2.9 110

0714 3.0 2.5 90

0616 3.0 2.2 90

OoeOuauer

0754 9.0 3.7 110

1212 9.6 1.0 290

1319 10.0 1.9 270

1406 10.2 2.2 265

1516 10.0 2.9 260

(Sheet 1 of 4)

1 Direction from rue nmoh from which the curent is flowing.

2 Swfaoe memmrensM obtined at 3.0 ft below lp of water surface.



Table 9 (Continued)

Hour jDplth Speed Direction
csT In" d"

One.u orbr (Contnuod) __

1611 9.7 3.4 260

1711 10.5 4.2 250

1811 10.2 4.5 270

1915 10.2 4.1 265

2016 10.5 4.1 265

2115 10.2 3.3 260

2213 10.0 2.9 260

2312 10.5 0.6 255

0015 10.5 3.4 115

0114 10.5 3.2 100

0215 10.5 3.5 100

0314 11.0 3.2 100

0415 10.5 5.1 100

0515 10.5 3.6 100

0611 10.5 5.0 100

0713 10.5 2.8 90

0615 10.0 3.1 100

Middepth

0751 18.0 3.0 120

1209 19.3 1.0 270

1317 20.0 2.1 270

1407 20.5 2.1 270

1517 20.0 2.6 260

1610 19.5 3.2 260

1710 21.0 3.4 250

1810 20.5 4.2 270

1914 20.5 4.1 275

2016 21.0 3.6 270

2114 20.5 2.5 265

2212 20.0 2.5 265

2311 21.0 0.3 10

(Sheet 2 of 4)



Table 9 (Continued)

Hour IDqph ISpeed Dkroction
CST f ps dog

Middepth (Continued)

0014 21.0 3.1 100

0113 21.0 2.5 90

0212 21.0 3.8 100

0313 22.0 3.4 90

0414 21.0 3.5 100

0513 21.0 3.4 100

06O0 21.0 2.5 100

0712 21.0 2.5 100

0614 20.0 2.8 100

Throo-Quarter

0750 27.0 2.7 135

1206 28.9 0.8 300

1315 30.0 1.5 275

1406 30.7 1.6 270

1516 30.0 2.7 260

1609 29.2 2.8 250

1709 31.5 2.6 255

1809 30.7 3.2 270

1912 30.7 3.2 270

2015 31.5 2.9 270

2112 30.7 2.8 280

2211 30.0 0.8 290

2310 31.5 0.3 35

0014 31.5 2.1 100

0110 31.5 2.3 100

0211 31.5 3.3 90

0312 33.0 3.0 90

0412 31.5 2.9 100

0512 31.5 4.0 100

0608 31.5 2.7 90

0710 31.5 2.5 115

(Sheet 3 of 4)



Table 9 (Concluded)

Hour Depth ISpeed Direadon
CST ft fps dog

Tbrsm-uailer (Continued)

0812 30.0 2.4 90

0512 31.5 4.0 100

0608 31.5 2.7 90

0710 31.5 2.5 115

0812 30.0 2.4 90

Botnom
3

0748 34.0 1.2 130

1206 37.4 1.2 330

1312 38.0 1.6 235

1405 39.0 1.8 285

1515 38.0 2.0 260

1608 37.0 3.5 250

1706 40.0 2.4 240

1808 39.0 2.2 270

1910 39.0 3.0 270

2014 40.0 2.3 270

2111 39.0 1.4 310

2210 38.0 0.8 230

2309 40.0 0.2 70

0013 40.0 1.0 70

0109 40.0 3.2 95

0210 40.0 Z4 85

0311 42.0 2.2 so

0411 40.0 2.8 10

0511 40.0 4.4 95

0607 40.0 3.8 100

0709 40.0 2.8 100

0610 38.0 0.8 70

(Sheet 4 of 4)

3 Bottom measurement obtained at 2.0 ft above actuial bottom



Table 10
Current Data Observed at Station RI.OC, 19-20 July 1990

Hour DSpeed DireetonCST n fpe "ti

Surface
2

1228 3.0 1.8 330

1335 3.0 1.5 285

1420 3.0 2.9 275

1535 3.0 2.9 250

1625 3.0 3.6 250

1720 3.0 3.0 275

1822 3.0 4.1 270

1925 3.0 4.9 260

2029 3.0 3.7 250

2129 3.0 4.2 260

2224 3.0 2.8 250

2322 3.0 0.5 240

0028 3.0 2.5 75

0127 3.0 2.1 100

0231 3.0 3.8 95

0330 3.0 3.3 110

0427 3.0 3.7 110

0528 3.0 3.7 90

0623 3.0 4.5 90

0723 3.0 2.5 110

0626 3.0 1.6 90

One-Quarter

1226 12.5 1.5 290

1334 12.5 3.1 275

1419 12.0 2.5 270

1534 12.5 3.2 270

1623 12.1 3.5 260

1719 12.5 3.5 280

(Shet 1 of 4)

1 DLvcton from true north from which the current is flowing.
2 Surface measurement obtained at 3.0 ft below top of water surface.
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Table 10 (Continued)

Hour Depth Speed on

C T I'cSr I fps des

OnoQuartr (Continuemd)

1821 12.2 3.9 270

1924 10.5 4.9 270

2028 10.7 4.0 255

2126 12.0 2.9 260

2223 11.7 2.8 245

2321 12.0 0.5 290

0025 11.8 3.6 70

0128 12.0 3.2 110

0230 11.7 4.8 95

0329 10.7 3.6 90

0425 11.7 5.1 90

0527 12.0 4.4 100

0622 12.5 3.0 100

0722 12.5 2.6 90

0625 12.5 2.6 110

Mikdepth

1225 25.0 1.7 280

1331 25.0 2.5 275

1418 24.0 2.4 270

1532 25.0 3.0 260

1622 24.2 2.6 250

1718 25.0 3.0 270

1820 24.5 3.5 280

1923 21.0 4.1 270

2027 21.5 3.7 265

2127 24.0 3.1 270

2222 23.5 2.0 270

2320 24.0 0.4 55

0025 23.7 4.2 100

0125 24.0 3.8 100

0229 23.5 3.6 90

(Sheet 2 of 4)_



Table 10 (Continued)

Hour Depth Speed Dkecio
CST fps: d"g

Mddepih (Contnued)

0327 21.5 4.0 90

0424 23.5 4.5 100

0525 24.0 3.7 100

0621 25.0 2.9 110

0721 25.0 3.0 90

0624 25.0 2.9 100

Thnee-Quarter

1224 37.5 1.2 270

1329 37.5 0.9 270

1416 36.0 2.3 265

1530 37.5 3.5 265

1621 36.3 2.5 255

1717 37.5 2.2 280

1816 36.7 2.8 290

1922 31.5 3.5 280

2026 32.2 2.9 270

2126 36.0 2.8 290

2221 35.2 1.5 290

2319 36.0 0.4 100

0020 35.5 3.4 105

0124 36.0 2.7 95

0228 35.2 3.4 90

0326 32.2 3.7 90

0423 35.2 3.1 90

0524 36.0 3.2 90

0620 37.5 2.2 90

0720 37.5 2.7 90

0622 37.5 3.3 95

(Sheet 3 of 4)



Table 10 (Concluded)

Hour JDwr cpee uDk~tlon
CST n •dog

1221 48.0 0.8 240

1326 48.0 0.8 260

1414 46.0 1.9 240

1528 48.0 2.0 260

1620 46.5 3.4 270

1716 48.0 2.1 260

1817 47.0 2.8 280

1921 40.0 3.2 285

2025 41.0 2.3 280

2125 46.0 2.0 290

2220 45.0 0.8 280

2318 46.0 0.3 120

0019 47.5 1.6 100

0123 46.0 2.6 100

0227 45.0 3.4 90

0325 41.0 3.6 100

0422 45.0 3.0 90

0521 46.0 3.8 90

0618 48.0 2.3 90

0719 48.0 2.3 90

0820 48.0 1.3 90

(Shemt 4 of 4)

3 Bottom meassXemgt obtained at 2.0 ft above actual bottom.



Table 11
Current Data Observed at Station RI.MD, 19-20 July 1990

CST R I' __"

1227 3.0 1.2 290

1350 3.0 1.8 275

142 3.0 2.7 290

1552 3.0 4.2 255

1634 3.0 4.1 255

1730 3.0 3.3 270

1631 3.0 4.1 285

16 3.0 3.8 25

2047 3.0 3.0 250

2140 3.0 2.8 255

2234 3.0 s 245

2333 3.0 z. 240

0041 3.0 Z5 so

0140 3.02.4 105

0244 .0 3.1 95

0341 3.0 3.1 90

0439 3.0 3.1 95

0539 3.0 3,6 90

0631 3.0 3.0 90

0732 &0 2.2 90

0637 3.0 2.7 100

One.Quarlei

1349 11.5 1.8 275

1552 11.7 2.9 270

1729 10.2 3.1 270

1830 12.0 3.6 270

1934 11.8 3.5 270

2046 11.5 2.7 265

(sht 1 of 4)

1 Dirton from tue norlh from which the current Is flowing.
2 Sur&e measurement obtained at 3.0 ft below top of water suface.



Table 11 (Continued)

Hour ID"pU Speed Di-ton
CST" I_ _ _ _ d"

One,.ader (Continue*•

2139 11.5 3.0 265

2233 11.5 1.9 255

2332 11.5 1.9 290

003M 12.0 2.1 100

0139 12.0 2.2 90

0242 10.5 35 100

0340 11.0 100

0438 12.0 4.6 95

0538 12.0 5.4 90

0630 12.0 3.1 90

0731 12.0 2.1 1I0

0636 12.0 2.4 110

1227 21.A 1.6 270

1347 23.0 2.1 270

1425 23.0 3.0 265

1547 23.5 3.5 265

1632 21.0 3.6 260

1726 20.5 2.9 260

1829 24.0 2.9 285

1933 23.7 3.0 285

2045 23.0 3.1 275

2138 23.0 3.6 260

2232 23.0 0.8 265

2331 23.0 1.6 40

0037 24.0 2.3 100

0138 24.0 3.1 100

0241 21.0 2.8 100

0339 22.0 3.4 100

0437 24.0 3.1 100

0537 24.0 2.7 100

(Sheet 2 of 4)



Table 11 (Continued)
Hour I~epth Spered Direction

CST nt"

MlddpM (Con__nud)

am2 24.0 5.1 90

0730 24.0 2.8 110

063 24.0 3.0 120

1345 34.5 1.1 270

1545 35.2 3.1 260

1727 30.7 2.5 285

1626 36.0 2.3 285

1932 35.4 2.5 290

2044 34.5 2.3 290

2137 34.5 3.5 290

2231 34.5 1.7 315

2330 34.5 1.0 8o

0036 36.0 3.2 90

0137 36.0 2.9 90

0230 31.5 2.9 100

0033 33.0 3.0 100

0436 36.0 3.5 105

0535 36.0 4.0 100

0626 36.0 4.1 90

0729 36.0 2.5 110

0034 36.0 2.8 120

Bos-ms

1225 43.6 1.5 255

1340 44.0 1.3 270

1423 44.0 0.8 250

1541 45.0 3.4 250

1630 42.0 2.4 250

1725 41.0 2.4 285

1827 46.0 2.2 285

(ShWt 3 of 4)

3 Bottmm nmofr t obtkied at 2.0 ft obove actual bottom



Table 11 (Concluded)
Hew DOPM Speew Okecftn
COT ft I "Id

me's- (ConnuMM

1931 45.5 2.7 295

2043 44.0 2.2 290

2136 44.0 1.8 290

2230 44.0 1.4 305

2320 44.0 1.9 130

0035 46.0 2.0 s0

0136 46.0 2.5 90

0238 40.0 2.6 100

0337 42.0 2.6 9o

0435 46.0 2.4 90

0634 46.0 3.1 90

0627 46.0 2.8 90

0720 46.0 2.8 110

0632 46.0 1.2 130

(Shet 4 Of 4)



Table 12
Current Data Observed at Station R2.OA, 10-20 July 1990

CS ti"I dog'Hour Op wdOto

CI
s Ikco

0704 3.0 1.4 132

0600 3.0 1.0 170

0902 3.0 0.5 250

1003 3.0 0.4 320

1102 3.0 0.6 325

1203 3.0 1.1 300

1302 3.0 1.0 318

1403 3.0 1.6 310

1503 3.0 3.1 300

1603 3.0 4.0 305

1703 3.0 3.9 304

1803 3.0 3.8 310

1902 3.0 4.2 302

2005 3.0 4.2 306

2103 3.0 3.8 312

2203 3.0 3.1 320

2305 3.0 1.9 350

0004 3.0 0.7 32

0102 3.0 2.1 128

0202 3.0 3.2 120

0302 3.0 3&9 130

0402 3.0 4.0 133

0503 3.0 3.2 149

0602 3.0 2.2 160

0703 3.0 1.9 160

0604 3.0 1.3 186

Mlddepth

0702 16.4 11.6 132

0601 16.2 11.3 128

(Shoet 1 of 3

1 Direclon from tue north from which l'o current is fowng.
2 Surface measumnent obtained at 3.0 ft below top of water surfa.



Table 12 (Continued)

Hour 
Spee DcUon

CST in 
s d og

MIdd@p, (Continue)

0901 16.3 0.8 63

1002 16.3 0.3 318

1101 15.6 0.4 35

1202 15.1 0.5 330

1301 15.0 0.8 320

1402 14.9 1.2 306

1502 14.4 2.2 310

1602 14.6 2.8 315

1702 14.7 3.6 314

1802 14.7 4.5 312

1901 14.7 4.4 310

2004 14.5 
4.4 

320

2102 14.8 3.7 310

2202 14.7 3.0 312

2304 14.8 1.6 318

0003 15.4 0.4 72

0101 15.7 2.0 118

0201 16.0 2.2 120

0301 16.2 3.7 120

0401 16.3 3.6 125

0502 16.3 2.8 120

0601 16.2 3.0 128

0702 16.2 1.9 126

060 15.6 1.7 140

Bottom

0701 30.8 1.2 132

0600 30.4 1.0 130

0900 30.6 0.5 48

1000 30.7 0.4 120

(Sheet 2 of 3)

3 Bottom measwremt obtaned at 2.0 ft ahoe actual bottom.



Table 12 (Concluded)

SHourDepth Spee Directon

Boftom (Conunued)

1100 29.2 0.3 35

1201 2.2 0.3 356

1300 2.0 0.4 324

1401 27.8 0.7 322

1501 26.8 1.6 325

1601 27.3 1.6 318

1701 27.3 2.3 330

1601 27.4 2.8 328

1900 27.4 3.3 324

200M 27.0 3.3 326

2101 27.5 2.1 311

2201 27.4 2.0 320

2303 27.6 0.8 350

0002 28.8 0.6 133

0100 29.4 1.5 145

0200 30.0 2.4 130

0300 30.3 3.0 128

0400 30.5 2.5 120

0501 30.6 2.0 111

0600 30.3 2.0 118

0701 30.3 1.4 124

0602 29.2 0.9 106

(Sheet 3 of 3)



Table 13
Current Data Observed at Station R2.0B, 19-20 July 1990

Hour Depth Direction
CST ft jdogi

Surface2

0717 3.0 1.6 140

0614 3.0 1.0 130

0914 3.0 0.8 218

1013 3.0 0.4 300

1112 3.0 0.4 350

1213 3.0 0.6 340

1314 3.0 0.4 310

1413 3.0 1.5 314

1514 3.0 2.4 295

1613 3.0 1.7 318

1713 3.0 3.9 325

1814 3.0 4.2 315

1913 3.0 4.5 315

2022 3.0 4.2 320

2113 3.0 3.8 330

2214 3.0 2.4 330

2315 3.0 1.3 354

0015 3.0 1.0 118

0114 3.0 3.2 128

0213 3.0 4.5 130

0313 3.0 5.0 128

0413 3.0 4.0 132

0514 3.0 3.5 149

0612 3.0 2.6 150

0712 3.0 2.2 155

0618 3.0 1.2 156

One.Quarter

0715 6.0 1.6 138

(Sheet I of 5)

1 Direction from true north from which the current is flowing.
2 Surface measurement obtained at 3.0 ft below top of water surface.



Table 13 (Continued)

Hour Depth Spee Direction

On-iOuurtr (Continued)

0813 4.6 1.7 142

0913 5.7 0.5 160

1012 4.3 0.4 300

1111 4.3 0.3 360

1212 4.5 0.7 338

1313 4.5 0.4 320

1412 4.5 1.5 321

1513 7.1 2.4 300

1812 6.7 2.8 310

1712 5.6 3.5 315

1813 4.2 4.2 316

1912 4.2 4.7 320

2021 4.0 4.7 320

2112 4.0 3.9 320

2213 4.0 2.1 320

2314 4.0 1.4 342

0014 4.1 0.9 94

0113 4.9 3.4 120

0212 4.9 4.0 130

0312 5.2 4.2 132

0412 4.9 4.1 128

0513 5.4 2.7 146

0811 4.7 Z-5 132

0711 6.2 2.3 139

0817 5.0 1.0 150

Middepth

0714 9.0 1.7 115

0612 9.2 1.5 115

0912 11.4 0.6 150

1011 6.7 0.3 320

1110 8.6 0.6 358

(St 1 2 of 5)



Table 13 (Continued)

Hour Depth Speed Dlnl
CST It I" dog

_______ kMddplh (Continued)

1211 9.0 0.5 300

1312 8.9 1.1 330

1411 9.0 1.4 322

1512 14.2 2.0 309

1611 13.4 2.4 312

1711 11.1 3.6 308

1812 8.4 4.1 316

1911 8.3 4.6 312

2020 8.0 4.5 312

2111 8.0 3.9 314

2212 8.0 2.7 320

2313 7.9 1.5 324

0013 6.2 0.7 60

0112 9.8 3.3 128

0211 9.8 3.5 130

0311 10.4 4.4 135

0411 9.7 3.6 130

0512 10.8 3.3 120

0610 9.4 2.7 129

0710 12.3 2.3 132

0616 10.0 0.9 147

Throe-Quart__

0713 12.5 1.6 130

0811 13.8 1.2 130

0911 17.1 0.5 150

1010 13.4 0.4 21

1109 12.9 0.4 346

1210 13.5 0.6 300

1311 13.4 1.2 330

1410 13.5 1.5 320

1511 21.3 1.2 314

(Shoot 3 of 5)



Table 13 (Continued)

Hour Depth Speed DirectionCST ft I"d

Three-Quarter (Continued)

1610 20.1 1.8 320

1710 16.7 3.4 302

1811 12.6 3.6 310

1910 12.5 4.0 300

2019 12.0 4.3 310

2110 12.0 3.5 310

2211 12.0 2.0 320

2312 11.9 0.8 322

0012 12.3 0.7 118

0111 14.7 2.6 128

0210 14.7 3.0 130

0•10 156 3.1 142

0410 14.6 2.6 120

0511 16.2 3.0 135

06O0 14.1 2.2 130

0709 18.5 1.8 120

0615 15.0 1.5 134

Bottom

0712 16.1 1.3 124

0609 16.4 1.0 130

0910 20.8 0.2 220

1009 15.5 0.4 22

1106 15.3 0.4 342

1209 16.0 0.6 286

1310 15.8 0.5 345

1400 16.0 1.0 302

1510 26.5 1.0 310

1609 24.8 1.4 332

1709 20.2 2.5 302

(Shoot 4 of 5)

3Bottom measurement obmio at 2.0 ft above actumi bottom.



Table 13 (Concluded)

Hour Deth -p_ Direction
CST ft I " I d

Botim (Continued)

1810 14.8 2.8 314

1909 14.6 3.2 312

2018 14.0 3.3 308

2109 14.0 3.1 310

2210 14.0 2.3 319

2311 13.8 0.6 324

0011 14.3 0.8 139

0110 17.5 1.6 120

0209 17.6 2.9 130

0809 18.7 3.1 135

0409 17.4 2.6 120

0510 19.5 2.9 120

0606 16.8 1.9 140

0706 22.5 2.1 133

0614 18.0 1.2 156

(Ste ofI)



Table 14
Current Data Observed at Station R2.OC, 19-20 July 1990

Hour Depth SpDkCCST If f"• de"'

0729 3.0 2.2 130

025 3.0 1.2 150

0925 3.0 0.7 213

1021 3.0 0.3 292

1122 3.0 0.5 356

1224 3.0 0.5 8

1325 3.0 0.6 343

1424 3.0 1.4 330

1524 3.0 2.6 324

1621 3.0 3.6 325

1723 3.0 4.0 330

1823 3.0 3.3 328

1924 3.0 3.4 330

2037 3.0 3.7 320

2135 3.0 2.7 330

2223 3.0 2.1 330

2325 3.0 1.5 342

0024 3.0 1.4 135

0124 3.0 4.3 132

0223 3.0 5.8 135

0323 3.0 4.7 128

0423 3.0 4.1 134

0533 3.0 4.5 131

0921 3.0 3&4 140

0721 3.0 2.6 139

0627 3.0 1.4 154

Owe-Quarter

0727 11.4 2.1 123

0624 111.7 1.5 130

(Sheet I of 5)

1 Directon from t noorth from which the cuffent Is flowing.
2 Sinle e obtained at 3.0 ft below top of water surlace.



Table 14 (Continued)

Hour OJpm SPNmd DijmonCST lit = f" d"

Ons-Quanw (Coninued

0924 9.3 0.8 158

1020 11.6 0.4 202

1122 11.5 0.5 336

1223 11.7 0.4 322

1324 11.4 1.0 309

1423 7.8 1.6 316

1523 7.2 2.4 318

1620 7.5 3.6 320

1722 7.3 3.5 326

1622 7.5 3.5 324

1923 7.4 3.5 330

2036 11.1 4.4 319

2134 10.9 3.5 322

2222 11.2 3.1 320

2324 11.0 1.3 324

0023 11.2 0.8 146

0123 9.9 4.3 128

0222 11.7 4.8 130

0322 12.0 5.6 130

0422 10.7 4.4 130

0532 11.3 4.3 128

0620 10.7 3.3 142

0720 10.2 3.0 139

0626 9.7 2.2 140

0725 22.8 2.0 135

0w22 22.7 1.5 131

0923 18.5 0.7 150

1019 23.3 0.3 70

1120 23.0 0.5 320

1222 23.4 0.6 330

(Sheet 2 of 5)



Table 14 (Continued)

I I pUm TSped jOlmoen
CST In '" dm

____________ MMid i (Ceomnu d)_______

1323 22.8 1.1 318

1422 15.7 1.6 322

1522 14.4 2.3 320

1619 15.1 3.1 320

1721 14.5 3.6 322

121 15.0 3.5 320

1922 14.7 3.2 315

2G35 22.2 4.5 314

2133 21.6 4.7 316

2221 22.3 2.0 310

2323 22.0 1.0 332

OO22 22.3 0.2 146

0122 19.6 3.6 130

0221 23.3 4.0 138

0321 23.2 * 132

0421 21.4 4.0 132

0531 22.5 3.7 141

0619 21.4 3.2 143

0719 20.3 2.9 132

0625 19.3 1.9 120

"Thne-CmW

0724 34.7 1.4 132

021 33.5 1.4 130

0922 27.7 0.5 150

1018 35.9 0.2 90

1119 34.5 0.5 330

1221 36.1 0.6 330

1322 34.2 1.2 311

1421 23.5 1.3 332

1521 21.6 2.0 324

1616 22.6 2.4 320

(set 3 of 5)



Table 14 (Continued) _

How De pth spew Dbvcdo-

CIT nP I' Ido

SThr4•uarler (con-nu

1720 21.8 3.1 316

1620 22.5 3.3 316

1921 22.1 4.1 315

2034 4.3 3.6 312

2132 32.9 2.6 326

2220 33.5 3.0 322

2322 33.0 0.5 30

0021 33.5 0.9 129

0121 29.7 3.0 122

0220 35.0 3.3 130

0320 35.9 5.2 130

0420 32.1 4.4 121

0530 33.8 3.6 132

0618 32.1 3.1 132

0718 30.5 2.8 130

0624 29.0 1.9 120

Boo$

0723 43.7 1.1 139

0619 43.4 0.9 135

0921 35.0 0.4 160

1017 44.6 0.2 67

1116 44.0 0.5 268

1220 44.9 0.8 340

1321 43.6 0.9 312

1420 29.4 1.0 330

1520 26.8 1.2 300

1617 26.2 1.5 320

1719 27.0 2.4 315

1819 26.0 2.9 319

1920 27.3 3.3 310

(Shoet 4 of 5)

3Boom msurWM t obWuned at 2.0 ft bov. actual bInom.



Table 14 (Concluded)
MoW oq* speew Dke-Uon
COT fp 7e dk

a033 42.4 1.9 320

2131 41.6 2.2 316

2219 42.5 1.2 330

2321 42.0 0.4 32

002O 42.5 1.0 145

0120 37.5 1.5 120

0219 44.5 2.5 120

0319 45.8 4.1 132

0419 40.8 2.4 130

0521 43.0 3.7 138

0617 40.6 2.4 142

0717 36.6 2.1 142

0623 36.6 1.7 147

(Shst 5 of 5)



Table 15

Curmet Data Observed at Station R2.OD, 19-20 July 1990
NOW DO* Speed Dkek).
CST int I f" d"

0738 3.0 1.4 135

0832 3.0 0.9 149

0534 3.0 0.8 202

1028 3.0 0.4 75

1130 3.0 0.6 10

1232 3.0 0.8 357

1332 &0 0.8 320

1432 3.0 1.5 338

1532 3.0 2.7 330

1412 3.0 3.7 330

1734 3.0 4.5 332

1630 3.0 4.5 329

1935 3.0 4.4 330

24 3.0 3.8 330

2125 3.0 3.6 331

2232 3.0 2.8 336

2332 3.0 1.3 6

0032 3.0 1.5 158

0136 3.0 4.2 146

0232 3.0 3.9 149

S33.0 4.3 148

0437 3.0 2.6 150

0533 3.0 2.5 150

0628 3.0 2.4 150

0726 3.0 1.8 154

0634 3&0 1.4 156

Mkldept

0736 &0 1.2 150

0631 7.9 1.4 155

(Seet I of3)

1 Dreclion from true noruh from which he current Is flowing.
2 Surfece meauemment obtined at 3.0 ft below "ep of water surface.



Table 15 (Continued)

How ODWpm SpodOn

MtddepU (Codninud)

0633 &2 0.4 193

1027 8.1 0.2 75

112 8.0 0.5 340

1231 7.9 0.7 322

1331 7.6 1.0 300

1431 7.7 1.2 350

1531 7.6 2.7 320

167 7.5 3.2 330

1733 7.3 3.6 330

1823 7.2 4.0 330

1934 7.1 3.9 332

2046 7.0 3.S 330

2124 6.9 3.3 332

2231 7.1 1.6 332

2331 7.4 0.2 42

0031 7.7 1.6 16S

0135 7.9 3.6 150

0231 7.9 3.5 146

S38.1 4.2 149

0436 6.0 2.5 149

0532 6.0 2.4 140

O627 6.0 2.0 155

0727 7.9 1.8 160

0633 1&0 0.6 150

0735 14.0 1.0 150

0630 13.8 1.1 140

0032 14.4 0.3 250

1026 14.2 0.2 256

1125 14.0 0.4 295
(Sheet 2 of 3)

3 Sovm mwemomnt obband at 20 ft abova aftal btom.



Table 15 (Concluded)

MHW Dw~h Spmd kon

Ocoim (Corne)_

1230 13.8 0.6 320

1330 13.6 0.8 304

1430 13.5 0.7 306

1530 13.2 1.5 340

1626 12.9 2.1 330

1732 12.6 2.7 331

12o 12.4 3.1 330

1933 12.2 .2 331

2047 12.0 2.7 330

M123 11.8 2.8 343

23 12.2 1.4 338

2330 12.8 0.4 110

0030 13.4 1.2 170

0134 13.7 2.7 167

0230 13.7 2.7 120

033 14.2 3.3 142

0435 14.0 3.0 149

0531 13.9 2.1 156

os 14.0 2.0 158

0728 13.8 1.0 ISO

08w 14.0 0.5 lee

(Shoot 3 of 3)



Table 16
Current Data Observed at Station R3.OA, 19-20 July 1990

HOW Deph Speed T moon
CST ft fps deI

Surface

0733 3.0 1.2 210

0627 3.0 0.9 235

0914 3.0 0.4 250

1005 3.0 0.4 270

1104 3.0 0.7 345

1204 3.0 0.3 350

1305 3.0 0.3 315

1403 3.0 0.8 340

1504 3.0 0.7 330

1603 3.0 1.0 2

1704 3.0 1.2 350

1902 3.0 1.7 345

1904 3.0 2.0 340

2002 3.0 1.9 330

2104 3.0 2.1 344

2203 3.0 1.7 34

2304 3.0 1.0 335

0003 3.0 0.2 345

0103 3.0 1.0 174

0203 30 1.9 160

0304 3.0 1.2 170

0403 3.0 1.1 170

0521 3.0 1.2 150

0605 3.0 0.8 170

0704 3.0 0.6 174

0731 3.0 0.8 205

Middepkth

0730 5.0 1.2 164

(Shee I of

1 Direclon from true north from which the current is flowing.
2 Surfae measurement obtained at 3.0 ft below top of water surface.



Table 16 (Continued)
How Depth SpNW Dkeefton
CST a f", de"

MIdept (Colnued)

06m 5.0 0.8 205

0912 5.0 0.6 220

1003 5.0 0.3 315

1102 5.3 0.2 93

1202 5.3 0.3 25

1303 5.5 0.2 50

1402 5.3 0.4 345

1502 5.2 0.9 324

1602 5.0 1.0 358

1703 5.0 1.2 350

1801 5.0 1.5 336

1903 5.0 1.6 336

2001 4.8 1.3 336

2103 4.7 1.6 338

2202 4.7 1.3 335

2303 5.0 0.6 330

0002 4.8 0.5 308

0102 4.6 0.6 164

0202 4.8 1.4 174

0303 5.0 1.4 152

0402 5.0 1.2 165

0520 5.0 1.2 145

0604 5.0 0.9 162

0703 5.0 0.9 164

0730 5.0 0.8 195

Thre-Owfl

1501 7.0 0.7 330

1902 7.0 1.5 330

2102 6.0 1.2 335

2302 7.0 0.6 320

0101 6.0 0.8 153

(Sheet 2 of 3)



Table 16 (Concluded)

Hour Deph pew DIkecdon
CST It jIf dog

Thrw4kwwl (on"nw _ _ _

a0 7.0 1.3 150

0619 7.0 0.7 130

0702 7.0 0.7 170

Bottoms

0725 9.0 0.6 160

0m24 9.0 0.8 160

0O08 9.0 0.5 130

1002 9.0 0.5 ISO

1100 9.5 0.5 184

1201 9.5 0.2 258

1301 10.0 0.2 60

1400 9.5 0.2 340

1500 9.4 0.4 308

1601 9.0 0.4 12

1701 9.0 0.9 330

18ow 8.9 1.0 342

1901 9.0 1.0 330

2000 8.5 1.1 332

2101 6.4 1.2 332

2201 6.3 0.6 355

2301 9.0 0.4 355

0001 6.5 0.4 272

0100 6.3 0.7 172

0201 8.5 1.0 175

0301 9.0 1.1 146

0401 9.0 0.8 160

0518 9.0 1.0 120

0602 9.0 1.1 150

0701 9.0 0.7 160

0729 9.0 0.6 10

(Sheet 3 of 3)

1 3 mm mog m nur nt obtlnd at 2.0 ft above actuuJ bonm.



Table 17
Current Data Observed at Station R3.0B, 19-20 July 1990
Hour Depth Spew ODrec~o
CST It I I dog'

suface2

0748 3.0 0.4 214

0635 3.0 0.5 230

0924 3.0 1.2 70

1014 3.0 0.7 280

1114 3.0 0.3 15

1206 3.0 0.5 315

1314 3.0 0.4 328

1409 3.0 0.9 320

1512 3.0 0.8 345

1610 3.0 1.1 5

1712 3.0 1.4 352

1809 3.0 1.8 345

1914 3.0 2.1 345

2009 3.0 1.8 336

2113 3.0 1.7 350

2210 3.0 1.7 345

2312 3.0 1.0 350

0008 3.0 0.1 290

0111 3.0 1.0 172

0210 3.0 1.8 156

0316 3.0 1.7 158

0409 3.0 1.2 162

0531 3.0 1.3 160

0610 3.0 1.0 160

0710 3.0 0.7 170

0738 3.0 0.6 210

One-Quafter

1913 4.0 2.0 345

2112 4.0 1.9 345

(Sheet 1 of 4)

1 Direcilon from bus north from which the current is flowing.
2 Surface measurement obtained at 3.0 ft below top of water surlace.



Table 17 (Continued)

Hour D~t Speed Dkwn
CST ft t•de

______Onwauanwe ______Is
2311 4.0 1.0 348

0110 4.0 1.0 170

0315 4.0 2.1 162

0563 4.0 1.5 155

Middepih

0745 6.5 0.6 160

0632 6.5 0.8 174

0m22 6.5 0.6 130

1012 6.0 0.7 172

1112 6.8 0.2 105

1207 6.8 0.2 60

1310 6.8 0.2 15

1408 6.9 0.3 240

1510 7.0 0.6 15

1609 7.0 0.9 355

1710 6.5 1.1 340

1606 6.0 1.6 345

1912 6.4 1.9 336

2006 6.5 2.0 322

2111 6.0 1.7 335

2209 6.0 1.4 336

2310 6.3 0.8 342

0007 6.5 0.3 280

0110 6.5 1.0 164

0209 6.0 1.3 140

0314 6.5 2.1 155

0406 6.5 1.6 164

0529 6.5 1.6 154

0609 6.8 1.4 150

0709 6.5 1.3 170

0737 6.8 1.0 190

(Sheet 2 of 4)



Table 17 (Continued)

c" r ,

1911 8.0 1.6 335

2111 8.0 1.3 322

2300 8.0 0.8 338

0109 8.0 0.9 170

0313 8.0 2.0 154

0528 8.0 1.4 158

0740 12.0 1.0 128

0630 12.0 1.0 170

0920 12.0 0.6 180

1009 11.0 0.8 170

1110 12.5 0.4 150

1206 12.5 0.3 126

1306 12.5 0.1 84

1406 12.8 0.1 50

1506 13.0 0.4 66

1606 13.0 0.9 310

1706 12.0 0.5 350

1806 11.0 0.9 345

1910 11.8 1.2 340

2007 12.0 1.1 326

2109 11.0 0.9 350

2206 11.0 1.5 345

2307 11.5 0.3 320

0006 12.0 0.2 320

0106 12.0 0.4 200

0206 11.0 1.0 140

0312 12.0 1.6 166

0407 12.0 1.0 164

0527 12.0 1.2 155

(Sheet 3 of 4)

13 Botbom measufermt obtained at 2.0 It above actual bottom.



Table 17 (Concluded) _

I 'l i ii • ollin

CST ft 1. dog

Gomm (€:OMMIGOd

12.5 1.0 165

0707 12.0 1.0 160

0736 12.5 0.7 220

(Sheet 4 014)]



Table 18
Current Data Observed at Station R3.OC, 19-20 July 190
Hour Dsplh Speed Directon
CST" n1 1p CM91

Surteme

0754 3.0 1.0 130

0746 3.0 0.7 190

0132 3.0 1.0 220

1016 3.0 0.4 310

1121 3.0 0.6 360

1216 3.0 0.4 345

1321 3.0 0.3 318

1412 3.0 0.4 345

1520 3.0 0.7 12

1619 3.0 1.0 10

1723 3.0 1.4 360

1615 3.0 1.5 354

1924 3.0 1.5 350

2018 3.0 1.6 348

2121 3.0 1.8 350

2217 3.0 1.4 340

2319 3.0 1.0 330

0015 3.0' 0.2 355

0119 3.0 0.7 170

0222 3.0 1.6 172

0331 3.0 3.1 160

0419 3.0 2.5 166

0541 3.0 1.6 150

0617 3.0 1.3 150

0717 3.0 1.2 145

0749 3.0 1.0 165

__ddept_

0752 4.5 0.6 155

0744 4.! 0.7 j170

(Sheet 1 of 3)

1 Direction from Iue north from which the current is flowing.
2 umeos measurement obtand at 3.0 ft below top of water surface.



Table 18 (Continued)
Hour Depth Speed Dkeallon
CSTr ft fps dog

Uiddpth (ConUnued)

0631 4.5 0.9 130

1017 4.5 0.6 270

1120 4.5 0.2 35

1214 4.4 0.4 350

1320 4.5 0.1 254

1414 4.5 0.3 312

1519 4.5 0.7 345

1618 4.4 1.0 4

1722 4.3 1.5 350

1814 4.3 1.5 348

1923 4.3 1.3 345

2017 4.0 1.3 345

2120 4.0 1.5 346

2216 4.0 1.3 335

2318 4.0 0.9 325

0014 4.0 0.4 330

0118 4.3 0.7 190

0220 4.3 1.5 170

0330 4.3 3.0 165

0418 4.3 2.2 166

0540 4.5 1.4 160

0618 4.5 1.3 154

0716 4.5 1.2 154

0748 4.5 1.1 160
mm

Thre-Couarter

1721 6.0 1.2 345

1922 6.0 0.5 345

2119 6.0 0.9 340

2317 6.0 0.6 318

0117 6.0 0.8 160

0328 6.0 1.4 155

(Sheet 2 of 3)]



Table 1 (Concluded)

wDepl Sped _ _kn

ThWee-04uh fConUmwo

0539 6.0 1.3 164

lotomsm

0753 8.0 0.7 155

0740 8.0 1.0 174

Om 8.0 0.7 157

1016 8.0 0.5 130

1116 80 0.4 170

1213 7.8 0.5 180

1318 8.0 0.3 225

1414 7.9 0.3 250

1516 8.0 0.3 270

1617 7.6 0.6 4

1720 7.5 0.9 352

1813 7.5 0.8 340

1921 7.5 0.5 325

2016 7.0 0.6 355

2116 7.0 0.6 340

2215 7.0 0.8 330

2316 7.0 0.7 320

0013 7.0 0.3 315

0116 7.5 0.7 16

0218 7.5 0.7 166

0327 7.5 1.2 160

0417 7.5 2.0 170

0538 8.0 0.9 150

0615 8.0 1.2 175

0715 6.0 1.0 160

0747 8.0 0.9 150

(Sheet 3 of3)

3 Botom MeMwmi obWid at 2.0 f abow actua bottmn.



Table 19
Current Data Observed at Station R3.0OD, 19-20 July 1990

CST A dog'

0612 3.0 1.0 155

NUB 3.0 1.1 110

0640 3.0 0.5 30

1024 3.0 0.5 105

1128 3.0 0.4 35

1222 3.0 0.4 350

1327 3.0 0.4 10

1422 3.0 0.2 312

1531 3.0 0.8 10

I5 &3.0 1.0 10

1730 3.0 1.7 30

1821 3.0 1.6 354

1933 3.0 1.8 350

2036 3.0 1.8 352

2129 3.0 1.8 350

2223 3.0 1.4 344

2325 3.0 1.1 340

0021 3.0 0.3 5

0125 3.0 0.8 162

0230 3.0 1.7 170

0330 3.0 2.5 158

0425 3.0 2.3 ISO

0547 3.0 1.1 175

0622 3.0 1.0 150

0722 3.0 1.0 135

0757 3.0 1.0 165

0610 5.0 0.8 160

0657 4.5 0.8 130

(Shoet I of 3)

1 Dhomdion from ruo noah from which fte current is flowkng.
2 Surfc meesuoment obtelned at 3.0 ft below aop of wate surface.



Table 19 (Continued)
How Oe"h $POWedc~
CST np dog

MUdkisp (Co~nued)_

mm 4.8 0.5 35

1022 4.8 0.5 150

1125 4.8 0.3 25

1220 4.9 0.3 25

132M 4.8 0.3 15

1421 4.7 0.4 307

1530 5.0 0.8 338

1624 4.6 1.2 355

1729 4.7 1.6 350

1620 4.5 1.8 344

1932 4.5 1.6 342

2035 4.5 1.5 346

2128 4.5 1.4 340

r222 4.5 1.1 330

2324 4.5 0.7 318

0020 4.5 0.4 315

0124 4.5 0.7 172

0220 4.5 1.6 170

0336 4.5 2.5 160

0424 4.8 2.0 174

0546 5.0 1.1 182

0621 4.5 0.8 160

0721 5.0 1.1 155

0756 5.0 0.7 170

Th1ee-uwte

172 6.0 1.2 336

1931 6.0 1.3 340

2127 6.0 0.9 334

2323 6.0 1.0 300

0123 6.0 0.7 190

0337 6.0 2.4 172

(Shoot 2 of 3)



Table 19 (Concluded)
How DOq SedOrco
CST [ f" "s

Th -4ulrW fcon ,m•un

0545 7.0 1.0 184

o3&0 89 0.7 182

one6 &0 0.6 160

o06 &6 0.5 100

1021 6.5 0.4 210

1123 6.5 0.2 140

1219 U.5 0.4 70

1324 &.7 0.1 110

1423 &.4 0.3 246

152 9.0 0.5 275

16 &.2 0.9 348

1727 6.5 0.6 266

1819 &0 1.2 340

1930 6.0 1.1 342

2034 &0 0.6 300

218 &0 0.6 322

2221 6.0 0.5 340

2322 6.0 0.8 270

0019 8,0 0.9 234

0122 6.0 0.7 215

0227 6.0 0.9 180

0336 8.0 2.1 176

0423 &.5 1.3 163

0544 9.0 0.8 186

0620 6.0 0.8 178

O720 9.0 1.0 160

0755 9.0 0.8 195

(Sheet 3 of 3)

3eo66m ma rent obis t 2.0 ft bove a:ud b .



Table 20

Current Da Observed at Station R4.OA, 19-20 July 1990

Hplou Op SIped Wr-cUon
ca Inft If" d"

0902 3.0 0.6 162

1003 3.0 0.6 200

1103 3.0 0.5 184

1207 3.0 0.3 068

1304 3.0 0.3 148

1402 3.0 0.4 240

1503 3.0 0.2 20

1602 3.0 0.3 034

1705 3.0 0.2 318

11101 3.0 0.3 322

1902 3,0 0.3 295

2004 3.0 0.4 340

2102 3.0 0.3 312

2222 3.0 0.4 320

233 3.0 0.4 310

0002 3.0 0.3 290

010 3.0 0.1 330

0202 3.0 0.4 100

0304 3.0 0.4 130

0402 3.0 0.5 076

0503 3.0 0.5 100

0604 3.0 0.6 146

0702 3.0 0.4 146

0 23.0 0.5 120

0656 5.2 0.7 162

1020 5.0 0.6 152

1102 5.1 0.7 175

1201 5.0 0.3 159

(Sheet of 3)

1 Oledon from tue norlh fam which tio cument Is flowing.
Surim ,-ssur,,,-,-t obtained at 3.0 ft below op of water -arem.



Table 20 (Continued)
hoeer 0DPU lSpsd Jkoo

___________ Middepi (Continue)

1303 5.0 0.3 156

1401 5.0 0.4 224

1502 4.7 0.3 260

1601 5.0 0.6 8

1704 4.3 0.2 10

1801 4.7 0.3 306

1901 4.5 0.4 290

2002 4.6 0.2 338

2101 4.5 0.3 29

2221 4.5 0.5 310

2335 4.3 0.4 332

0001 4.5 0.4 306

0101 4.5 0.1 348

020 4.3 0.3 100

0303 4.5 0.4 142

0401 5.5 0.4 042

0502 5.0 0.2 120

0602 5.0 0.5 130

0701 5.0 0.3 140

0601 5.0 0.5 128

_ _ _om _

0655 8.5 0.6 156

1001 8.0 0.3 160

1100 8.2 0.7 126

1200 &.0 0.4 172

1301 8.0 0.2 150

1400 8.0 0.3 240

1501 7.8 0.2 312

1600 8.0 0.8 50

1700 7.5 0.4 314

(Sheet 2 of 3)

3 BamM Mesrmnt obtaied at 2.0 ft ••a actua bom.



Table 20 (Concluded)

mw 04m S"eOW Diclon
CST jf lips jd.

Bottm (Contmidm

1800 7.4 0.2 265

1o00 7.1 0.4 280

2001 7.2 0.1 336

2100 7.0 0.4 300

2219 7.0 0.5 300

2334 6.5 0.2 252

0000 7.0 0.2 334

0100 7.0 0.1 40

0200 6.5 0.1 95

0302 7.0 0.1 130

0400 9.0 0.5 6

0501 6.0 0.4 108

0600 6.0 0.6 140

0700 8.0 0.3 130

0600 8.0 0.6 130

_ _ _hI _ _ _ _ _ _ __ _ _ _ _ _ _ I __

I _ _ _ I __ I __

_ _ _ I _ _ I __ I __

(Shee 3 of 3



Table 21
Current Data Observed at Station R4.0B, 19-20 July 1990

!Opth Speed Dr*C*o

0915 &0 0.6 158

1016 3.0 0.3 140

1110 3.0 0.9 140

1210 3.0 0.5 10

1312 3.0 0.3 210

1406 &0 0.4 300

1512 3.0 0.5 318

160o 3.0 0.3 292

1717 3.0 0.6 356

16ow 3.0 0.8 310

1910 3.0 0.2 292

2013 3.0 0.5 320

2113 3.0 0.5 318

2320 3.0 0.3 310

0012 &0 0.3 290

0112 3.0 0.3 90

0211 3.0 0.3 124

0313 3.0 0.5 106

0411 3.0 0.7 110

0513 3.0 0.3 199

0612 3.0 0.7 120

0712 3.0 0.6 158

0813 3.0 0.6 150

One-Quarkr

1311 4.2 0.2 210

1606 4.5 0.2 250

1716 5.1 0.5 340

1900 4.9 0.2 294

(Sheet I of 4)J

1 Directon from tm north from which the current Is flowing.

2 Surae measurement obmined at 3.0 ft below top of water surmce.
,,,,



Table 21 (Continued)

Hour Depth Speed Dikectln

Ons.Quarter (Continued)

2111 4.5 0.5 290

2327 4.0 0.1 304

0011 5.0 0.4 300

0111 4.0 0.3 126

0210 4.0 0.4 120

0512 4.5 0.3 196

0711 5.2 0.4 144

0612 3.7 0.7 150

Middopit___

0912 8.6 .7 194

1015 7.0 0.4 130

1100 6.4 0.5 270

1209 6.7 0.3 280

1310 6.5 0.2 240

1407 7.3 0.4 270

1511 7.0 0.4 304

1607 6.5 0.5 265

1715 7.1 0.5 342

1806 6.4 0.3 294

1906 6.9 0.2 306

2012 5.5 0.3 289

2109 6.5 0.8 280

2326 5.7 0.4 317

0010 7.0 0.3 308

0110 6.0 0.2 124

0209 6.0 0.2 100

0312 5.7 0.3 110

0410 6.5 0.4 96

0511 6&5 0.3 176

0611 7.1 0.5 110

0709 7.2 0.4 124

(Sheet 2 of 4)



Table 21 (Continued)

"Hour Depth SpedDrecton
CST fpts dog

Mlddpth (Continued)

0611 7.4 10.5 124

Throe-Quarter

1309 9.7 0.3 270

1406 10.9 0.3 170

1510 10.5 0.3 308

1606 9.7 0.5 250

1714 10.2 0.3 48

1907 8.9 0.4 350

2011 7.7 0.3 326

2106 9.0 0.8 250

2325 7.5 0.1 40

00M 10.5 0.3 338

0109 &.0 0.3 136

0206 8.0 0.1 110

0311 7.5 0.3 122

0409 9.7 0.3 72

0510 9.0 0.4 170

0610 10.6 0.6 136

0706 9.2 0.6 122

0610 11.1 0.6 116

0910 15.2 0.6 154

1010 12.0 0.5 130

1107 10.8 0.6 280

1206 11.5 0.2 270

1306 11.0 0.4 252

1405 12.5 0.3 260

1509 12.0 0.3 284

1605 11.1 0.5 270

1713 12.2 0.2 130

(Sheet 3 of 4)

3 Botm measurement obtained at 2.0 It above actua bottom.



Table 21 (Concluded)

Hour Depth Speed Dircon
CST IJt fs deld

IBom fCondnted)

1807 10.9 0.2 240

1906 11.8 0.3 340

2010 9.0 0.4 320

2107 11.0 0.4 270

2323 9.5 0.2 318

0007 12.0 0.4 310

0108 10.0 0.1 130

0207 10.0 0.3 150

0310 9.5 0.1 110

0408 11.0 0.3 70

0509 11.0 0.3 212

0609 12.2 0.8 120

0707 11.2 0.5 113

0809 12.5 0.6 110

(Sheet 4 of 4)



Table 22
Current Data Observed at Station R4.OC, 19-20 July 1990
NOur Depth Spesed Dkvcfton
CST Ift fps diegl

0926 3.0 0.8 168

1025 3.0 0.4 154

1120 3.0 0.5 260

1218 3.0 0.4 240

1323 3.0 0.3 276

1416 3.0 0.2 100

1523 3.0 0.3 320

1616 3.0 0.4 320

1725 3.0 0.4 304

1617 3.0 0.4 350

1920 3.0 0.6 346

2032 3.0 0.3 308

2124 3.0 0.3 310

2211 3.0 0.4 220

2315 3.0 0.2 4

0025 3.0 0.3 20

0122 3.0 0.5 100

0220 3.0 0.4 106

0323 3.0 0.5 116

0420 3.0 0.5 170

0521 3.0 0.3 178

0622 3.0 0.4 210

0722 3.0 0.5 184

0621 3.0 0.5 150

One-Quarter

1322 4.0 0.4 276

1522 5.5 0.4 340

1617 4.1 0.4 320

1724 4.0 0.4 226

(Sh[ot I of 4)

1 Direction from true north from which the current is flowing
2 Surface measurement obtained at 3.0 ft below top of water surface.



Table 22 (Continued)

r DSpeed Dk-Uon
CST "ft Ipe d"d

One-umsr (Con~ued)

1919 5.1 0.4 332

2031 5.0 0.5 312

213 4.0 0.5 305

2210 4.7 0.6 280

2314 4.6 0.2 300

0024 5.0 0.2 346

0121 4.7 0.2 6

0219 4.7 0.4 126

0322 4.5 0.3 120

0520 5.0 0.3 204

0621 3.7 0.5 170

0721 5.2 0.8 160

0620 3.7 0.6 142

0925 8.2 0.7 154

1023 7.3 0.6 300

1116 8.5 0.6 300

1216 6.0 0.5 200

1321 7.0 0.5 270

1415 7.5 0.3 79

1521 7.5 O.4 25

1616 8.0 0.1 120

1723 6.0 0.3 322

1616 7.1 0.3 358

1916 7.1 0.3 320

2030 7.0 0.5 300

2122 6.0 0.5 300

2209 6.7 0.4 290

2313 6.8 0.3 310

0022 7.0 0.2 100

0120 6.7 0.1 10

(Sheet 2 of



Table 22 (Continued)
CITNOW OePM Wemd Dkontikm

_MMdpth (Conlinufd)_

0218 6.7 0.3 124

0321 6.5 0.4 132

0419 7.0 0.8 240

0519 7.0 0.7 140

06o0 7.3 0.5 166

0720 7.5 0.7 138

0619 7.4 0.5 154

Th.e-OlQrW

1320 10.5 0.2 270

1414 11.2 0.4 40

152D 10.2 0.3 16

1614 12.3 0.1 190

1722 12.0 0.3 265

1815 10.6 0.1 310

1917 10.5 0.4 270

2029 10.5 0.1 292

2121 &0 0.3 280

2208 9.5 0.2 330

2311 10.2 0.3 280

0021 10.5 0.3 200

0119 10.0 0.1 15

0217 8.7 0.4 116

0320 8.5 0.3 90

0418 10.5 0.9 320

0518 9.0 0.3 154

0619 11.0 0.5 156

0719 10.5 0.5 154

0618 11.1 0.7 182

Bootan
3

0921 14.4 0.5 180

3a f o md (Sheet 3 4

3 Botiom ,mauurment obtaie at 2.0 ft ebove actual botnom.J



Table 22 (Concluded)

"Hor Deph Speed kft

samom (connu)_

1022 12.5 0.8 144

1115 15.0 0.8 220

1214 14.0 0.3 210

1318 12.0 0.2 158

1413 13.0 0.3 45

1511 13.0 0.2 12

1613 14.4 0.2 220

1721 14.0 0.2 256

1814 12.2 0.1 270

1914 12.2 0.4 250

2028 12.0 0.1 229

2120 10.0 0.3 200

2207 11.5 0.2 40

2310 11.5 0.1 334

0018 12.0 0.1 350

0118 11.4 0.1 70

0216 11.4 0.2 68

0319 11.0 0.3 99

0417 12.0 1.0 90

0517 12.0 0.3 148

0618 12.6 0.4 210

0717 12.5 0.5 209

0617 12.5 0.8 146

(Shet 4 of 4)



Table 23
Current Data Observed at Station R4.0D, 19-20 July 1990

HoW Dept Speed Dir"Vo.CST" It fps d"'•

CII

0937 3.0 0.5 112

1031 &0 0.5 129

1130 &0 0.5 270

1225 &0 0.4 270

1330 3.0 0.3 350

1423 3.0 0.4 12

1532 3.0 0.4 260

1624 3.0 0.9 330

1733 3.0 0.4 304

1823 3.0 0.3 310

1926 3.0 0.4 356

2040 o.0 0.6 30

2132 3.0 0.4 312

2202 3.0 0.2 348

2303 3.0 3.3 6

0032 3.0 0.3 22

0129 3.0 0.3 as

0230 3.0 0.5 140

0332 3.0 0.3 140

0429 3.0 0.6 120

0527 3.0 0.5 156

0628 3.0 0.6 164

0729 3.0 0.7 158

0831 3.0 0.6 134

One-Quarter

2133 4.5 0.5 290

Middep~th

0935 6.1 0.6 130

(shM 1 of 3)

1Dreclon from Vtue norlh fom which 1he cunaent Is flowing.
2 Surho measurement obtained at 3.0 ft below flp of waist surlace.



Table 23 (Continuod)

_ _oW Opeed DOkoaon

1030 6.3 0.6 200

1128 6.o 0.3 27O

1223 13 0.5 260

1328 6.0 0.2 340

1422 6.7 0.3 36

1531 6.2 0.6 300

1623 6.0 0.2 330

1731 6.1 0.4 312

1622 6.0 0.3 339

1925 5. 0.5 330

2039 5.5 0.3 310

2132 5.7 0.4 30

22 .5 0.4 312

2302 5.5 0.3 320

0031 5.5 0.5 310

012 &.7 0.4 340

0229 U.4 0.8 as

0331 5.6 0.5 160

042B 6.2 0.5 140

0526 6.0 0.3 16

0627 6.3 0.3 160

0726 6.2 0.7 180

0630 6.3 0.6 122

Thnmp4kw~

2131 7.5 0.4 290

2301 7.0 0.2 340

0330 7.5 0.5 160

0933 [10.2 0.3 140

1029 10.5 0.4 312

(Sheet 2 of 3)

M Boom nwesee oabtaned dt 2.0 1 above actW botom.



T"~e 23 (Concluded)

Haw Aq S"9 mm~

somma (Conamwed

115 10.0 0.3 250

1221 10.5 0.4 240

1327 10.0 0.2 100

1420 11.5 0.4 75

1529 10.4 0.5 356

1622 10.0 0.2 20

1730 10.2 0.3 330

1621 10.0 0.3 294

1923 C.5 0.5 252

20m6 9.0 0.5 274

2130 9.5 0.3 200

2200 9.0 0.2 330

2300 9.0 0.1 356

0030 9.0 0.4 300

Ol12 9.5 0.3 110

0227 6.6 0.7 96

0320 9.5 0.2 170

0426 10.4 0.5 142

0525 10.0 0.2 180

0626 10.5 0.5 140

0726 10.5 0.7 30O

O629 10.5 0.5 126

(MShoWM 3 of 3



Table 24
Current Data Observed at Sta 5.0A, 19-20 July 1990

Neur Dep Speed DirecUon
CST n 'p. den1

0749 3.0 0.5 300

070 3.0 0.5 300

002 3.0 0.7 334

1003 3.0 0.7 300

1103 3.0 0.9 216

1202 3.0 0.7 314

1303 3.0 0.7 314

1407 3.0 0.6 300

1503 3.0 0.5 292

1602 3.0 0.6 310

1703 3.0 0.7 306

1804 3.0 1.1 304

1903 3.0 1.1 300

20 3.0 1.3 320

2103 3.0 1.1 322

2203 3.0 1.1 320

2303 3.0 0.7 306

0003 3.0 0.5 312

0102 3.0 0.4 334

0202 3.0 0.2 202

0302 3.0 0.4 136

0402 3.0 0.2 146

0502 3.0 0.3 168

0602 3.0 0.3 ow5

0702 3.0 0.3 006

0602 3.0 0.5 004

One-Quarter

1102 5.0 0.9 260

1202 5.6 0.7 306

(Sheet 1 of 4)

1 Direcon from rtm north from which tie current is flowing.

a Surfate mesurement obtained at 3.0 ft below top of water surfaoe.



Table 24 (Continued)

HOW Depth Spewd Dieton
CST Jtt fis dog'

0n4M4 V (Continom ~ _

1302 6.8 0.8 318

1406 6.8 0.7 302

1502 6.2 0.5 300

1601 5.2 0.5 312

1702 6.0 0.7 314

1803 6.3 1.0 308

1902 6.0 1.2 296

2002 5.0 1.0 316

2102 5.3 1.1 324

2202 5.4 1.1 318

2302 5.6 0.9 312

0002 6.0 0.6 304

0747 7.6 0.5 346

0607 8.5 0.3 268

0901 7.6 0.5 334

1002 6.2 0.5 292

1102 10.0 0.8 268

1201 11.2 0.7 242

1301 13.6 0.7 318

1405 13.5 0.8 304

1501 12.4 0.3 334

1601 10.5 0.5 328

1702 16.0 0.6 320

1802 12.6 0.9 304

1902 12.0 1.2 322

2001 11.7 0.9 312

2102 10.6 1.1 306

2201 10.8 1.1 290

2302 11.6 1.0 304

0001 11.9 0.6 302

(Sheet 2 of 4)



Table 24 (Continued)

Hour Depth Speed Directon
CST I ftI"de

Mkiddep (Contnued)

0101 8.0 0.3 352

0201 7.9 0.1 192

0301 7.3 0.2 126

0401 6.8 0.3 150

0501 7.8 0.2 142

0601 7.8 0.3 108

0701 7.1 0.3 016

0801 6.9 0.5 336

Th1eeuafrl

1201 16.8 0.6 330

1301 20.4 0.5 320

1404 20.3 0.5 292

1500 18.6 0.3 036

1600 15.7 0.4 336

1701 24.0 0.3 340

1801 18.9 0.9 310

1901 18.0 0.8 310

2001 17.6 0.8 288

2101 15.9 0.9 302

2200 16.2 0.9 290

2301 17.4 0.6 352

0001 17.9 0.6 - 324

Boaom_

0745 13.2 0.3 254

0605 15.0 0.3 220

0900 13.2 0.2 098

1001 14.4 0.2 310

1100 18.0 0.3 240

1200 20.4 0.2 220

1300 25.2 0.2 332

(Sheet 3 of 4)

3 Botom measrement obtained at 2.0 ft above actual bottm.



Table 24 (Concluded)

Flour TW* S"WDkd 1t-
CST 14 jf Idig

rn-rn (ConUm~d) _ _ _ _

1400 27.0 0.4 290

1500 22.8 0.3 080

1600 19.0 0.3 340

1700 30.0 0.2 318

1800 23.2 0.5 320

1900 22.0 0.3 230

2000 21.4 0.6 306

2100 19.2 0.7 274

2200 19.6 0.8 282

2300 18.6 0.3 16

0000 21.8 0.2 336

0100 14.0 0.2 340

0200 13.8 0.0 080

0300 12.6 0.4 074

0400 11.6 0.2 140

0500 13.5 0.2 162

0600 13.6 0.5 128

0700 12.2 0.3 012

0800 11.8 0.4 254

(Sheet 4 of 4)



Table 25
Current Data Observed at Station RM.OD, 19-20 July 1990

Kour 1Depth Speed Directon
FCw$T Ft110 dog'

Sur fac*2

0600 3.0 0.3 312

0615 3.0 0.6 270

0a06 3.0 0.5 268

1010 3.0 1.1 284

1113 3.0 0.8 288

1209 3.0 1.0 296

1306 3.0 0.8 310

1413 ý.- 0.7 276

1509 3.0 0.3 208

160l 3.0 0.3 270

1700 3.0 0.6 302

1809 3.0 0.6 306

1911 3.0 0.8 310

2006 3.0 0.6 342

2110 3.0 0.6 322

2209 3.0 1.0 274

2311 3.0 1.0 276

0011 3.0 0.5 312

0110 3.0 0.3 334

0209 3.0 0.3 272

0309 3.0 0.6 142

0409 3.0 1.2 114

0511 3.0 0.7 118

0607 3.0 1.0 116

0707 3.0 1.0 118

0606 3.0 0.6 152

OneQuartor

09M 5.0 0.5 1278

0106 5.6 0.3 322

(Sheet I of 3)

1 Direction from true north from which the current is flowing.
2 Surface measurement obtained at 3.0 ft below top of water surface.



Table 25 (Continued)

Hour Depth Speed Direction
c(f ft jps dog

Viddepth

0759 12.2 0.2 074

0614 11.4 0.0 288

0907 10.1 0.4 264

1009 8.4 0.7 276

1112 8.3 0.8 296

1200 7.7 1.1 328

1308 7.5 1.0 312

1412 5.3 0.3 296

1506 5.8 0.5 222

1606 6.0 0.5 076

1706 6.7 0.6 322

1806 7.3 0.6 326

1910 7.7 0.9 290

2007 7.8 0.5 355

2109 7.7 0.7 006

2206 6.9 0.5 272

2310 6.6 0.5 266

0010 6.0 0.2 064

0109 11.2 0.3 304

0206 7.3 0.2 342

0306 7.8 1.0 158

0406 6.9 1.1 118

0510 8.0 0.8 132

0606 8.7 1.2 138

0706 8.9 1.1 128

0607 8.0 0.7 156

Thro-Guaortei

09_ _ 15.1 0.3 240

0108 16.8 0.3 346

(Sheet 2 of 3)



Table 25 (Concluded)

Hour Depth Speed Direction
CST It fps deg

Sotiom$m

0758 22.4 0.2 064

0613 20.8 0.3 330

0906 18.2 0.2 240

1008 14.8 0.3 320

1111 14.6 0.5 328

1207 13.4 0.6 332

1307 13.0 0.6 324

1412 8.6 0.3 324

1507 9.6 0.4 210

1607 10.0 0.4 062

1707 11.4 0.3 318

1807 12.6 0.7 328

190l 13.4 1.0 290

2006 13.6 0.5 340

2106 13.4 0.5 004

2207 11.8 0.3 306

2309 11.2 0.2 314

0009 14.0 0.7 004

0108 20.4 0.4 320

0207 12.6 0.2 010

0307 13.6 0.6 150

0407 11.8 1.2 140

0509 14.0 1.1 140

060 15.4 1.1 132

0705 15.8 1.2 134

0806 14.0 0.3 098

(Sheet 3 of 3)

3 Bottom measurement obtained at 2.0 ft above actual bottom.



Table 26
Salinity Concentrations and Suspended Sediments Observed at
Station R1.0A, 19-20 July 1990

Hour Depth Sainty suspended Sedimnt
CST ft ppt mwl

Surface

0704 3.0 26.94 16

1204 3.0 26.89 6

1307 3.0 27.02 8

1404 3.0 26.64 10

1506 3.0 24.43 4

1603 3.0 26.37 24

1702 3.0 25.10 33

1804 3.0 23.81 so

1905 3.0 22.02 103

2004 3.0 19.07 53

2103 30 18.20 35

2204 3.0 17.15 14

2303 3.0 15.74 a

0003 3.0 16.43 6

0103 3.0 22.53 27

0203 3.0 24.25 24

0304 3.0 25.91 47

0405 3.0 26.14 19

0506 3.0 26.70 15

0604 3.0 26.37 13

0704 3.0 28.09 12

0603 3.0 26.16 10

Middepth

0701 14.2 27.12 17

1202 13.6 27.20 14

1304 14.5 27.25 10

1402 13.5 26.83 15

1506 13.9 26.79 24

1602 13.5 26.63 36

1701 12.4 25.14 34

(Shoet of 3)



Table 26 (Continued)
Hour 

D e pth 
S m Unity 

s pep nded S edlim nij

Ul~ddpth (Congnumd)

1802 13.5 24.27 81

1903 13.0 22.52 101

2003 13.0 19.67 67

2102 13.5 19.81 82

2201 13.5 18.76 24

2301 14.0 18.10 10

0001 14.5 18.29 10

0101 14.5 23.15 66

0201 14.5 24.89 35

0301 14.5 25.95 54

0402 14.7 26.09 30

0602 14.7 26.38 18

0506 14.5 26.36 17

0702 14.5 26.06 19

0602 14.5 26.04 10

________ottom

0700 20.5 26.98 19

1200 25.3 27.31 25

1300 27.0 27.37 21

1400 25.0 26.87 14

1500 25.5 26.88 22

1600 25.0 26.75 50

1700 24.8 25.37 65

1800 25.0 24.29 70

1900 24.0 22.46 109

2000 24.0 20.41 91

2100 25.0 19.76 85

2200 25.0 19.11 51

2300 25.0 21.55 18

2400 27.0 20.51 55

0100 27.0 23.00 87

(Sheet 2 of 3)



Table 26 (Concluded)

ow De Suspended Sdimnt
CIT ItIppp __

"Mm (Condnwu

0200 27.0 25.17 90

0300 27.0 25.92 50

0402 27.5 25.69 27

0500 27.0 26.39 23

0600 27.5 26.67 22

0700 27.0 26.18 21

0000 27.0 26.04 9

-ShW, 3 of 3)



Table 27
Salinity Concentrations and Suspended Sediments Observed at
Station R1.0B, 19-20 July 1990

Hour D h Saanny Suspnded Sediment

CST I ft
Surfaoe

0756 3.0 256.68 16

1213 3.0 27.17 12

1321 3.0 27.08 8

1400 3.0 26.86 7

1521 30 25.07 10

1613 3.0 25.87 14

1712 3.0 25.36 23

1812 3.0 23.30 22

1916 3.0 22.02 36

2019 3.0 19.56 26

2116 3.0 18.12 23

2215 3.0 16.21 9

2314 3.0 16.17 12

0016 3.0 16.22 6

0116 3.0 19.36 12

0216 3.0 25.96 36

0316 3.0 26.12 30

0417 3.0 26.41 21

0516 3.0 26.69 13

0612 3.0 26.56 15

0714 3.0 25.99 14

0616 3.0 25.91 11

One.4uarter

0754 9.0 26.72 20

1213 9.6 27.06 10

1319 10.0 27.06 9

1406 10.2 26.99 12

1520 10.0 26.71 26

1612 9.7 26.30 21

1711 10.5 25.47 23

(Sheets of 4)



Table 27 (Continued)__
Howr Tkm nhV jispunded S~d~mM

csar n_____ _____

1811 10.2 24.25 30

1915 10.2 21.76 30

2018 10.5 20.07 26

2115 10.2 19.23 40

2214 10.0 18.22 10

2313 10.5 19.74 10

0015 10.5 17.67 9

0115 10.5 23.82 23

0215 10.5 25.89 42

0315 11.0 26.13 29

0415 10.5 26.58 24

0517 10.5 26.56 13

0611 10.5 26.71 18

0713 10.5 26.00 16

0615 10.0 25.96 10

0753 18.0 26.91 17

1211 19.3 27.40 15

1310 20.0 27.46 11

1406 20.5 27.00 13

1519 20.0 27.07 31

1610 19.5 26.77 40

1710 21.0 25.80 111

1810 20.5 24.43 74

1913 20.5 22.63 47

2017 21.0 20.76 34

2114 20.5 22.06 83

2212 20.0 20.54 21

2312 21.0 20.59 9

0014 21.0 19.17 10

0113 21.0 24.10 26

(ShMet 2 of 4)



Table 27 (Continued)

How Depth Is n'y v MTW SbW mn
CST It ppt MBA

Adet (Canftued)

0213 21.0 26.01 41

0314 22.0 26.11 31

0414 21.0 26.44 24

0615 21.0 26.56 14

0610 21.0 26.49 14

0712 21.0 26.13 15

0614 20.0 25.86 13

Th1e4umler

0751 27.0 26.85 20

1209 227.37 16

1315 30.0 27.46 13

1407 30.7 27.04 21

1517 30.0 26.96 36

160o 29.2 26.83 2

1709 31.5 25.83 a6

109 30.7 24.75 106

1912 30.7 22.92 53

2017 31.5 20.97 27

2112 30.7 21.83 95

2211 30.0 22.61 37

2311 31.5 21.16 19

0013 31.5 20.25 26

0111 31.5 24.37 49

0212 31.5 25.97 49

0313 33.0 26.07 52

0413 31.5 26.37 30

0514 31.5 26.54 19

0609 31.5 26.51 15

0711 31.5 26.28 15

0613 30.0 26.02 9

(shoot 3 of 4)



TaOM 27 (Concluded)

NOW, oD~m sa Suspended Sodimd

CIT

Boom

107 37.4 27. 23

1312 38.1 V.49 Is

1406 36.0 V.13 21

1515 36.0 26.76 37

1006 37.0 25.02 42

1708 40.0 25.67 so

10= 39.0 24.AO 135

1910 30.0 22.95 50

2015 40.0 21.03 73

2111 30.0 24.04 214

2210 38.0 22.68 38

2300 40.0 21.19 21

0012 40.0 21.44 79

0110 40.0 23. 59

omIO 40.0 26.01 71

0312 42.0 28.06 0

0412 40.0 20.30 23

0511 40.0 28.1 2D

0605 40.0 20.51 14

0706 40.0 28.34 12

0611 30.0 25.98 15

(She 4 of 4)



Table 28
Salinity Concentrations and Suspended Sediments Observed at
Station R1.0C, 19-20 July 1990

HoW u SupMd Suspended SedhemntCwT n pA

Surface

0813 3.0 27.10 15

1230 3.0 26.79 6

1336 3.0 26.95 7

1419 3.0 26.71 10

1535 3.0 25.34 9

1625 3.0 25.53 12

1721 3.0 25.82 25

1622 3.0 24.50 24

1925 3.0 21.22 13

2630 3.0 19.87 14

2130 3.0 17.96 9

2225 3.0 17.29 10

2324 3.0 16.03 S

0029 3.0 16.40 8

0126 3&0 17.36 8

0232 3.0 26.16 23

0331 3.0 26.20 21

0427 3.0 26.25 20

0520 3.0 26.41 27

0623 3.0 26.30 14

0725 3.0 26.06 16

0627 3.0 28.18 11

One-QuarW

0613 10.4 27.16 18

1229 12.5 27.08 12

1335 12.5 26.91 9

1419 12.0 26.66 11

1534 12.5 26.80 10

1624 12.1 26.67 34

1720 12.5 26.02 46

(Shoet 1 of 4)



Table 26 (Continued)

Hour Depth M ~nhty Suspended Sediment
COT n ppt I

On..ouwter (Congnued_

1821 12.2 25.18 41

1924 10.5 22.04 21

2029 10.7 20.45 24

2125 12.0 19.40 16

2224 11.7 17.96 11

2323 12.0 19.04 7

002B 11.8 17.69 11

0127 12.0 20.90 10

0230 11.7 26.09 30

0330 10.7 26.28 27

0427 11.7 26.31 41

0527 12.0 26.54 19

0622 12.5 28.52 15

0724 12.5 26.54 14

0825 12.5 26.27 11

_MddpUh

0810 20.7 27.19 19

1228 25.0 27.30 13

1334 25.0 27.23 a

1418 24.0 26.77 11
1532 25.0 26.74 17

1623 24.2 26.67 39

1713 25.0 26.06 461820 24.5 25.75 45

1924 21.0 23.32 30

2027 21.5 22.83 33

2127 24.0 21.20 23

2223 23.5 20.06 16

2321 24.0 19.99 16

0027 23.7 18.68 13

0126 24.0 25.73 18

(Sheet 2 of 4)



Table 28 (Continued)

Now Depth _U _ _ _q_ _ _imM

_MddopO (Coninued)

0220 23.5 26.10 27

0326 21.5 26.17 35

0425 23.5 26.15 24

0526 24.0 26.73 16

0621 25.0 25.73 17

0723 25.0 26.55 14

0624 25.0 26.42 14

Th1oo-Qulr

1225 37.5 27.41 11

1330 37.5 27.34 11

1417 36.0 27.00 16

1530 37.5 26.68 24

1621 36.3 26.96 79

1718 37.5 26.23 64

1616 36.7 25.78 55

2126 36.0 22.03 40

2222 35.0 20.85 21

2320 36.0 20.59 16

0025 35.5 21.68 21

0125 36.0 25.97 27

0228 35.2 26.25 35

0423 35.2 26.12 24

0523 36.0 26.64 22

0619 37.5 26.67 53

0721 37.5 26.56 15

0623 37.5 26.57 16

0606 39.5 27.35 18

1223 48.0 27.64 14

1327 48.0 27.43 15

1415 46.0 27.17 22

(Sheet 3 of 4)



Table 28 (Concluded)

Hour Dwp* saunaty SmpenddSedlnmt
CIT _____ p" __ __

Booom (Contnued

1528 48.0 27.09 30

1620 46.5 26.69 79

1716 48.0 26.33 73

1817 47.0 25.73 56

1921 40.0 24.11 42

2025 41.0 23.92 84

2125 46.0 22.43 67

2220 45.0 21.15 46

2316 46.0 21.70 19

0024 47.5 24.05 145

0123 46.0 25.67 27

0227 45.0 26.16 33

0325 41.0 26.21 38

0422 45.0 28.29 26

0522 46.0 26.54 21

0617 46.0 20.67 21

0720 48.0 26.64 17

0622 46.0 26.62 17

(Shee 4 of 4)



Table 29
Salinity Concentrations and Suspended Sediments Observed at
Station RIA.D, 19-20 July 1990

)Hour IDepth safty Suspended Sediment
CST It w jmOA

062m 3.0 26.99 15

1238 3.0 26.57 12

1351 3.0 26.11 12

1426 3.0 26.47 12

1552 3.0 26.15 11

1634 3.0 26.64 34

1730 3.0 26.05 16

1831 3.0 24.53 12

1938 3.0 23.10 11

2047 3.0 20.02 10

2140 3.0 19.82 14

2238 3.0 17.258

2334 &.0 16.268

0041 3.0 16.65 8

0140 3.0 18.77 11

0244 3.0 25.24 19

0342 3.0 25.61 14

0440 &0 25.91 17

0540 3.0 25.90 21

0632 &0 25.76 17

0733 3.0 26.04 14

0638 3.0 26.27 10

One-Quartr_

0828 11.7 27.19 15

1349 11.5 26.57 16

1549 11.7 20.82 18

1729 10.1 26.09 22

law 12.0 25.41 16

1935 11.8 23.72 18

2D46 11.5 20.30 10

(Shet I of 4)



Table 29 (Continued)

Hour Depth I ety S Suspended SednwI 1
CST ift ' mgI

One-Quarter (Contnued)

2139 11.5 21.12 16

2235 11.5 18.70 12

2334 11.5 18.04 8

0040 12.0 19.02 13

0130 12.0 22.75 13

0243 10.5 25.90 30

0340 11.0 25.82 18

0438 12.0 25.98 20

0538 12.0 26.71 36

0630 12.0 25.57 19

0732 12.0 26.39 18

0836 12.0 28.60 7

__________ Uldepth

0826 23.5 27.51 16

1237 21.8 26.82 9

1347 23.3 26.66 10

1425 23.0 26.75 10

1546 23.5 26.72 26

1637 26.0 26.78 60

1728 20.5 26.32 43

1829 24.0 25.81 32

1933 23.7 24.92 34

2045 23.0 22.53 31

2138 23.0 21.30 22

2234 23.0 19.69 11

2332 23.0 18.63 10

0038 24.0 21.83 15

0138 24.0 26.21 38

0241 21.0 26.11 35

0339 22.0 26.19 28

0437 24.0 26.30 27

(Sheet 2 of 4)



Table 29 (Continued)

Hour Depth Salinity Suspended Sedhment
CST 1wp•n

MklddepM (ConUnued)

0537 24.0 26.57 24

0629 24.0 26.64 16

0730 24.0 26.64 23

0635 24.0 26.60 9

Thre_-Qu__ _ _

0625 35.2 27.65 19

1345 34.5 26.70 9

1542 35.2 26.70 41

1726 30.7 26.33 58

1826 36.0 25.98 76

1932 35.4 25.70 71

2044 34.5 22.77 41

2137 34.5 21.37 32

2232 34.5 19.95 18

2330 34.5 18.76 9

0037 36.0 25.17 51

0137 36.0 26.36 51

0240 31.5 26.11 36

0338 33.0 26.33 42

0436 36.0 26.37 30

0536 36.0 26.74 19

0628 36.0 26.69 20

0729 36.0 26.87 18

0634 36.0 26.76 16

Bottom

0622 45.0 27.73 33

1236 43.6 27.37 16

1342 44.0 27.39 *

1423 44.0 26.64 21

1541 45.0 26.88 57

1630 42.0 26.75 64

(Sheet 3 of 4)



Table 29 (Concluded)

Hour MW fUnMV Iu" e SWM

Botom (Continued)

1726 41.0 26.41 80

1827 46.0 26.08 109

1931 45.5 25.85 69

2D43 44.0 23.05

2136 44.0 20.70 61

2231 44.0 120.52 36

2329 44.0 22.00 34

0035 46.0 25.27 a1

013 46.0 26.29 49

0238 40.0 26.18 35

0337 42.0 26.28 32

0435 46.0 25.57 34

0535 46.0 26.51 21

0825 46.0 26.60 19

0729 46.0 26.92 26

0633 46.3 26.70 19

(Sheet 4 of 4)



Table 30
Salinity Concentrations and Suspended Sediments
Observed at Station R2.OA, 19-20 July 1990

Hour Depth Saint Suspended Seciment
CST Ift Ippt mgn

Surfaco

0704 3.0 24.06 15

0803 3.0 24.38 13

0902 3.0 24.76 18

1003 3.0 25.20 10

1102 3.0 25.04 11

1203 3.0 25.32 13

1302 3.0 25.31 8

1403 3.0 25.27 7

1503 3.0 22.22 4

1603 3.0 19.88 10

1703 3.0 18.54 15

1803 3.0 10.98 16

1902 3.0 15.00 15

2005 3.0 14.67 10

2103 3.0 13.99 10

2203 3.0 10.68 10

2305 3.0 9.09 8

0004 3.0 10.47 10

0102 3.0 12.67 4

0202 3.0 18.07 12

0302 3.0 18.28 26

0402 3.0 22.84 14

0503 3.0 24.41 14

0602 3.0 20.91 13

0703 3.0 22.88 15

0804 3.0 22.99 12

Middepth

0702 16.4 26.51 26

0801 16.2 26.30 11

0901 16.3 26.63 15

(Sheet 1 of 3)



Table 30 (Continued)

Hour DepUth 1 Slnity Smpended Sedlmwnt

CST ft ppt "A

_Mkddk (ConInued)

1002 16.3 26.26 14

1101 15.6 28.89 14

1202 15.1 26.53 13

1301 15.0 26.20 11

1402 14.9 25.80 15

1502 14.4 25.16 3

1602 14.6 22.85 13

1702 14.7 20.66 15

1802 14.7 17.43 7

1901 14.7 16.79 16

2004 14.5 15.77 19

2102 14.6 14.51 12

2202 14.7 13.80 12

2304 14.8 13.62 11

0003 15.4 13.17 10

0101 15.7 17.55 17

0201 16.0 18.99 20

030 16.2 18.12 7

0401 16.3 23.63 20

0502 16.3 24.69 30

0801 16.2 25.32 34

0702 16.2 25.46 25

0603 15.6 24.34 17

_ _ _ _ BoUom

0701 30.6 26.64 27

0600 30.4 26.80 43

090 30.6 26.77 23

1001 30.7 26.82 18

1100 29.2 26.85 2D

1201 28.2 26.65 14

1300 128.0 26.65 116

Wshet 2 of 3)



Table 30 (Concluded)

Ho" T I Sdnhy Supmended SedimM
CST I"p NW__

enomm (conusd

1401 27.6 26.13 16

1501 26.8 25.57 14

1601 27.3 24.34 25

1701 27.3 21.63 21

1801 27.4 19.92 13

1900 27.4 19.25 23

20o0 27.0 16.86 15

2101 27.5 15.30 16

2201 27.4 15.80 20

2303 27.6 14.90 18

0002 26.8 14.54 12

0100 29.4 18.61 17

0200 30.0 19.06 32

0300 30.3 18.19 24

0400 30.5 23.80 39

0501 30.6 25.24 44

O600 30.3 25.67 38

0701 3D.3 25.75 29

0602 29.3 25.87 29

(Sheet 3 of 3)



Table 31
Salinity Concentrations and Suspended Sediments Observed at
Station 2.08, 19-20 July 1990

Hour loih Siy ~ Suspended Sedim

CST A to "A

Surface

0716 &0 24.29 8

0814 3.0 24.81 10

0914 3.0 24.57 a

1013 3.0 25.47 15

1112 3.0 25.08 45

1213 3.0 25.14 7

1314 3.0 25.25 4

1413 3.0 25.20 5

1514 3.0 21.74 16

1613 3.0 18.50 7

1713 3.0 16.84 9

1814 3.0 17.04 15

1913 3.0 15.83 10

2022 3.0 13.18 53

2113 3.0 11.93 37

2214 3.0 10.25 11

2315 3.0 8.97 6

0015 3.0 11.15 7

0114 3.0 15.46 6

0213 3.0 17.04 19

0313 3.0 18.33 27

0413 3.0 24.59 30

0514 3.0 25.77 34

0612 3.0 25.94 2D

0712 3.0 23.96 14

016 3.0 23.05 11

One-Querter

0813 4.6 24.80 *

0913 5.7 25.03 9

1012 4.0 25.38 4

' 1 5



Table 31 (Continued)
mew oeptm I ISM*t mpdd SodkmMn

owr
Oflr ueflsr mo•n~ _ _ _

On*-Okmw (conwUNO

1111 4.3 25.60 10

1212 4.5 25.14 6

1313 4.5 25.11 6

1412 4.5 25.26 7

1513 7.1 22.53 8

1612 6.7 1926 9

1712 5.5 18.34 a

1813 4.2 17.10 13

1912 4.2 15.84 9

2021 4.0 13.38 6

2112 4.0 11.92 10

2213 4.0 10.55 12

2314 4.0 9.40 6

0014 4.1 11.59 11

0113 4.9 15.89 8

0212 4.9 17.30 10

0312 5.2 18.38 48

0412 4.9 24.53 12

0513 5.4 24.66 25

0611 4.7 25.94 29

0711 6.1 25.21 19

0817 5.0 23.09 13

Middep__

0714 9.0 26.84 26

0612 9.2 26.54 19

0912 11.4 26.08 11

1011 8.8 26.02 11

1110 8.6 26.10 24

1211 9.0 25.92 10

1312 8.9 25.56 17

1411 9.0 25.20 7

(Sheet 2 of 5)



Table 31 (Continued)

Hmw DPO SadWW Suspened SodhMs
CoT n ppt l

Iudk (Continumd)

1512 14.2 23.94 9

1611 13.5 21.43 6

1711 11.1 19.22 10

1812 6.4 17.21 11

1911 8.3 16.57 11

2020 8.0 14.18 5

2111 6.0 12.45 a

2212 8.0 11.57 9

2313 7.9 11.29 9

0013 6.2 12.71 10

0112 9.6 17.42 10

0211 9.8 17.84 6

0311 10.4 18.51 37

0411 9.7 24.56 25

0512 10.8 25.75 26

0810 9.4 25.94 32

0710 12.3 25.99 19

0616 10.0 23.46 11

0713 12.5 26.80 30

0611 13.8 27.01 33

0911 17.1 26.97 25

1010 13.4 25.45 14

1109 12.9 26.74 34

1210 13.5 25.97 10

1311 13.4 25.87 9

1410 13.5 25.31 8

1511 21.3 26.03 28

1610 20.1 23.76 24

1710 16.7 19.38 11

1611 12.6 17.69 13

(Sheet 3 o1 5)



Table 31 (Continued)

Hour Depth Supended Sodknent

CST jft jP

Thrme4u-rter (•@•n"U0_

1910 12.5 17.42 10

2019 12.0 15.09 19

21 10 12.0 13.49 10

2211 12.0 12.02 11

2312 11.9 12.95 12

0012 12.3 13.90 9

0111 14.7 17.87 11

0210 14.7 18.16 11

0310 15.6 18.63 49

0410 14.6 24.49 31

0511 16.2 25.79 33

0600 14.1 25.95 27

0709 18.5 26.05 26

0815 15.0 26.26 20

Bostom

0712 16.1 26.68 28

0609 16A 26.88 25

0910 20.8 20.91 27

1009 15.6 27.12 37

1106 15.3 26.97 25

1209 16.0 26.56 9

1310 15.8 26.64 16

1409 16.0 25.74 9

1510 26.5 26.27 31

1609 24.8 25.80 53

1709 20.2 19.20 7

1810 14.8 17.75 0

1909 14.6 17.80 11

2018 14.0 14.93 13

2109 14.0 13.67 11

2210 14.0 12.46 16

(Sheet 4 of 5)j



Table 31 (Concluded)

Now DWp* SSiy Suqw.ndkd SodhMet
CST I"' ftGA

Om (Cotwnued)

2311 13.8 13.81 13

0011 14.3 14.08 11

0110 17.5 18.16 23

00 17,6 18.29 11

00 18.7 18.54 25

0400 17.4 24.45 32

0510 19.5 25.78 32

080 16.8 25.96 33

0706 22.5 25.98 22

0-14 18.0 2S.08 19

(strut 5 of 5)



Table 32
Salinity Concentrations and Suspended Sediments Observed at
Station R2.0C, 19-20 July 1990

Hour Sam" uspended Sodmom

CST ____ 1b 1w t IdkImf

surfaou

0720 3.0 26.96 26

0525 3.0 25.10 11

0525 3.0 24.82 14

1022 3.0 25.12 6

1122 3.0 25.73 15

1224 3.0 25.56 8

1325 &0 25.20 7

1424 3.0 24.31 5

1524 3.0 23.56 9

1621 3.0 19.45 11

1723 3.0 17.03 12

1623 3.0 10.59 19

1924 3.0 14.66 15

2037 3.0 12.40 1I

2136 3.0 11.02 23

2223 3.0 9.29 15

2325 3.0 9.10 a

0024 3.0 12.21 7

0124 3.0 14.62 7

0223 3.0 15.29 6

0323 3.0 19.99 6

0423 3.0 25.12 33

0525 3.0 26.09 31

0621 3.0 26.06 20

0721 3.0 26.20 15

0627 3.0 24.29 10

One-Quarter

0727 11.4 26.92 21

0624 11.4 26.80 18

0243 26.67 12

(Sheet I of 5)



Table 32 (Continued)

NOeW ý,p nSusnded Sediment
Csr pm

One-muaer (Continue*

1021 11.5 2638 19

1121 11.6 26.95 19

1223 11.7 26.02 7

1324 11A 25.62 10

1423 7.8 24.75 8

1523 7.2 24.80 11

1620 7.5 22.62 7

1722 7.3 18.07 15

1622 7.5 16.18 19

1923 7.4 14.79 20

2036 11.1 12.93 15

2134 10.9 11.59 12

2222 11.2 12.02 7

2324 11.0 12.94 10

0023 11.2 15.45 14

0123 9.9 16.02 7

0222 11.7 18.54 19

0322 12.0 20.25 109

0422 10.7 25.01 60

0524 11.3 26.03 43

0620 10.7 26.16 56

0720 10.2 26.34 35

0626 9.7 25.74 13

Middepth

0822 22.7 27.03 8

0923 18.5 26.97 15

1021 23.3 26.96 11

1120 23.0 26.89 10

1222 23.5 26.87 10

1323 22.8 26.75 12

1422 15.7 26.46 5

(Shet 2of 5)



Table 32 (Continued)

Hour )Depth Sainity ISusnded Sediment

MkddepUh (Continued)

1522 14.4 25.65 13

1619 15.1 24.07 11

1721 14.5 19.13 12

1821 15.0 16.99 17

1922 14.7 17.26 26

2035 22.2 16.92 17

2133 21.8 14.75 12

2221 22.3 15.03 17

2323 22.0 15.49 13

0022 22.3 17.84 9

0122 19.8 19.37 17

0221 23.3 19.21 25

0321 23.9 20.27 60

0421 21.4 25.00 62

0623 22.5 25.94 45

0619 21.4 28.14 40

0719 20.3 26.33 21

0625 19.3 25.95 12

Three-_Ouarer

0724 34.7 27.04 34

0621 33.5 27.08 21

0922 27.7 26.94 19

1019 35.9 26.86 16

1119 34.5 27.05 27

1221 35.1 26.97 19

1322 34.2 26.88 15

1421 23.5 26.74 6

1521 21.6 25.94 13

1618 22.8 24.75 13

1720 21.8 21.60 25

1820 22.5 19.21 30

(Sheet 3 of ])



Table 32 (Continued)

Hour Depth Salinity Suspended Sediment
CST itt tI mgl A

Thr..-Ouawter (Continued)

1921 22.1 18.58 30

2034 33.3 19.88 16

2132 32.9 19.34 29

2220 33.5 18.00 19

2322 33.0 21.18 28

0021 33.4 20.10 12

0121 29.7 19.65 28

0220 35.0 19.92 37

0320 35.5 20,19 76

0420 32.1 24.99 62

0522 33.8 25.94 53

0618 32.1 26.11 40

0718 30.5 26.25 24

0624 29.0 26.31 19

Bottom

0723 43.7 27.05 63

0819 43.4 27.11 63

0921 35.0 27.03 16

1017 44.6 27.00 54

1118 44.0 27.07 43

1220 44.9 27.01 41

1321 43.6 26.93 25

1420 294 26.85 13

1520 26.8 26.73 36

1617 28.2 26.37 44

1719 27.0 24.80 26

1819 28.0 22.30 27

1920 27.3 20.68 33

2033 42.4 21.30 31

2131 41.6 21.83 33

2219 42.5 21.66 58

(Sheet 4 of 5)



Table 32 (Concluded)

fHour Depth ISalinity Suspended Sediment
CST ft Ippt jmgul

Bottom (Continued)

2321 42.0 22.19 52

0020 42.5 22.14 40

0120 37.5 19.96 62

0219 44.5 20.06 42

0319 45.8 20.06 27

0419 40.8 24.89 85

0521 43.0 25.98 50

0617 40.8 26.10 41

0717 38.6 26.19 27

0623 36.6 26.29 27

(Shoot 5 of 5)j



Table 33Salinity Concentrations and Suspended Sediments Observed at

Station R2.0D, 19-20 July 1990

Hour jDePth Saunity Suspended Sedinwnt
CST ft IPm n

Surface

0738 3.0 27.01 30

0832 3.0 27.00 15

0C34 3.0 25.45 9

1028 3.0 25.17 9

1130 3.0 25.51 9

1232 3.0 25.43 11

1332 3.0 24.59 10

1432 3.0 24.36 7

1532 3.0 23.11 7

1628 3.0 20.07 8

1734 3.0 16.05 14

1630 3.0 11.06 18

1935 3.0 15.01 20

2049 3.0 14.79 15

2125 3.0 14.03 6

2232 3.0 10.24 7

2 3.0 10.16 5

0032 3.0 11.86 7

0136 3.0 15.58 35

0232 3.0 18.61 33

0332 3.0 21.45 91

0437 3.0 25.51 44

0533 3.0 26.09 42

0628 3.0 26.23 43

0728 3.0 26.53 25

0834 3.0 26.41 19

Mikdedpth

0736 8.0 27.00 36

0631 7.9 27.06 27

(Sheet I of 3)



Table 33 (Continued)

Hour Depth Sam" Suspended Sediment
CSIt I _ _ppt _m__

Middepih (Continued)

0033 8.2 27.05 15

1027 8.1 26.17 12

1129 6.0 25.73 13

1231 7.9 26.70 36

1332 7.8 26.05 8

1431 7.7 26.60 6

1531 7.6 25.38 9

1627 7.5 23.57 12

1733 7.3 20.17 22

1829 7.2 17.48 23

1934 7.1 15.24 22

2046 7.0 14.99 15

2124 6.9 14.34 11

2231 7.1 11.77 13

2331 7.4 11.85 7

0031 7.7 14.13 11

0135 7.9 16.14 43

0231 7.9 18.61 36

0331 6.1 21.03 55

0436 &0 25.44 38

0532 8.0 26.06 42

0627 8.0 25.20 39

0727 7.9 26.31 30

0633 8.0 26.42 28

[____ ~ Botom _ _

0735 14.0 27.06 24

0630 13.8 27.04 26

0932 14.4 27.04 18

1026 14.2 26.84 10

1126 14.0 27.09 10

1230 13.8 26.90 19

(Sheet 2 of 3)



Table 33 (Concluded)
Hour Dopt SmUnity Suspended Sediment
CST 

ft 
ppt 

I n A 
m

Bottom (ConUnuul)

1330 13.6 26.89 15

1430 13.5 26.79 a

1530 13.2 26.10 21

1626 12.9 25.15 29

1732 12.6 20.95 39

1828 12.4 17.85 37

1933 12.2 15.24 18

2047 12.0 15.06 14

2123 11.8 14.36 12

2230 12.2 12.11 19

2330 12.8 12.82 12

0030 13.4 15.46 22

0134 13.7 16.26 19

0230 13.7 18.63 40

0330 14.2 20.95 9

0435 14.0 25.50 43

0531 13.9 26.11 49

0626 14.0 26.21 37

0726 13.8 26.36 25

0632 14.0 26.50 24

pShmt 3 of 3)



Table 34
Salinity Concentrations and Suspended Sediments
Observed at Station R3.OA, 19-20 July 1990

Hour Depth Saminty Suprended dnent
CST It ppt %

Surface

0730 3.0 18.25 29

0627 3.0 18.54 14

0914 3.0 19.95 30

1005 3.0 20.18 33

1104 3.0 22.24 17

1204 3.0 22.66 15

1305 3.0 20.82 14

1403 3.0 18.89 9

1504 3.0 15.55 12

1603 3.0 17.54 49

1704 3.0 15.32 47

1802 3.0 14.22 52

1904 3.0 12.64 25

2002 3.0 12.37 64

2104 3.0 11.58 41

2203 3.0 10.90 19

2304 3.0 12.63 17

0003 3.0 12.68 13

0103 3.0 10.91 8

0203 3.0 9.64 11

0304 3.0 15.67 57

0404 3.0 15.32 24

0521 3.0 17.88 34

0606 3.0 19.96 46

0704 3.0 19.46 26

0731 3.0 22.11 67

0730 5.0 17.57

0625 5.0 25.78 73

(Sheet of 3)



Table 34 (Continued)

Nw Depthty Suspended Sedment
CST in w" "A __

Middepth (Continued)

0912 5.0 26.03 73

1003 5.0 25.62 21

1102 5.3 25.07 18

1202 5.3 23.31 12

1303 5.5 22.13 12

1401 5.3 21.26 10

1502 5.2 19.47 13

1602 5.0 16.82 160

1703 5.0 16.12 12

1801 5.0 14.03 61

1903 5.0 12.68 38

2001 4.8 12.53 75

2103 4.7 11.85 92

2202 4.7 12.73 60

2303 5.0 12.89 18

0002 4.8 12.96 17

0102 4.6 10.96 6

0202 4.8 10.63 32

0303 5.0 15.74 73

0402 5.0 18.74 84

0520 5.0 18.02 63

0904 4.5 21.23 143

0703 5.0 22.86 38

0730 5.0 24.21 19

Th4nweklmf

1501 7.0 19.20 10

7.0 16.17 54

1902 7.0 12.77 46

2102 6.0 12.07 167

2302 7.0 13.11 21

0101 6.0 11.56 13

(Shmt 2 of 3)



Table 34 (Concluded)

Howr Depth Selaidy Suspended Sedkinnil
CST Ift Iw t

Thrme,4ua•r (conunue)

03M 7.0 15.73 83

0519 7.0 18.05 91

0702 7.0 23.53 48

Btom_

0730 9.0 24.54 69

0624 9.0 21.58 10

09M6 9.0 22.19 55

1002 9.0 22.03 14

1100 9.5 21.57 14

1201 9.5 20.31 17

1301 10.0 19.73 12

1400 9.5 19.48 11

1500 9.4 17.69 10

1601 9.0 16.93 10

1701 9.0 11.11 0

1600 6.7 11.55 6

1901 9.0 10.47 16

2000 8.5 11.62 10

2101 8.4 11.17 16

2201 8.3 7.18 10

2301 9.0 12.04 12

0001 6.5 11.52 10

0100 6.3 10.55 11

0201 6.4 10.17 9

0301 9.0 9.97 a

0401 9.0 16.70 25

0518 9.0 17.62 47

0602 9.0 18.75 31

0701 9.0 16.93 24

0729 9.0 19.99 23

(Sheet 3 of 3)



Table 35
Salinity Concentrations and Suspended Sediments Observed at
Station R3.0B, 19-20 July 1990
HNuO jD Sawnhy Suspended Sediment

CST " 1w 'oA
Surface

0748 3.0 23.18 26

0635 3.0 22.60 26

0824 3.0 21.39 39

1014 3.0 23.63 14

1114 3.0 21.82 17

1206 3.0 21.64 7

1314 3.0 20.16 15

1409 3.0 19.61 14

1512 3.0 19.61 12

1610 3.0 13.91 10

1712 3.0 15.03 12

180a 3.0 14.82 14

1914 3.0 11.19 10

2009 3.0 12.29 14

2113 10 12.09 13

2210 3.0 11.70 22

0006 3.0 13.03 21

0211 3.0 10.83 31

0316 3.0 18.81 25

0410 3.0 15.45 17

0531 3.0 18.16 16

0610 3.0 19.31 22

0710 3.0 22.02 21

0740 3.0 21.04 106

One-4alor

1511 5.0 19.66 11

1711 5.0 15.42 12

1913 4.0 12.55 11

2006 4.8 12.53

2112 4.0 12.51 29

(Sheet I of 4)



Table 3M (Continued)

ur a** $afty SuspndedSedimeCST ppt g

On-OuaiWr (ConUnusd)

2311 4.0 12.63 17

0110 4.0 12.08 11

0315 4.0 18.84 37

0530 4.0 18.76 33

___________Middepth

0745 6.5 25.66 66

0632 6.5 25.95 48

022 6.5 26.18 35

1012 6.0 24.90 23

1112 6.8 24.82 17

1207 6.8 24.39 18

1310 6.8 22.97 15

1408 6.9 23.58 49

1510 7.0 20.80 26

1609 7.0 18.55 44

1710 6.5 16.16 22

1806 6.0 13.73 27

1912 6.4 14.94 33

2111 6.0 14.34 51

2209 6.0 14.40 30

2310 6.3 12.90 17

0007 6.0 12.83 20

0111 6.5 13.16 12

0209 6.0 12.57 54

0314 6.0 18.74 18

0406 6.5 17.78 36

0529 6.0 18.72 69

0O6 6.6 21.88 202

070N 6.5 24.22 52

0730 6.6 25.10 35

(Shoet 2 of 4)



Table 35 (Continued)

"Hour IDepth Seiniky pe cmm
CST a I"n

1509 10.0 22.02 75

1709 9.0 16.78 6

1911 8.0 11.85 13

2007 8.5 11.62 *

2110 8.0 14.51 63

2 &8.0 13.15 18

0109 6.0 14.00 16

0313 8.0 18.80 30

0520 8.0 18.65 30

0706 8.0 24.37 76

B__ om

0740 12.0 19.66 34

0630 12.0 18.09 11

0920 12.0 19.91 61

1009 11.0 21.48 47

1110 12.5 19.51 19

1206 12.5 24.39 16

1306 12.5 19.43 13

1406 12.6 16.58 11

1506 13.0 15.69 12

1606 13.0 14.77 16

1708 12.0 13.92 12

1806 11.0 13.14 13

1910 11.8 12.41 25

21 0 11.0 11.75 44

2206 11.0 10.94 18

2307 11.5 13.08 23

0006 12.0 12.43 11

0108 12.0 10.79 12

0206 11.0 9.46 6

0312 12.0 14.05 35

(Shoot 3 of 4)



Table 35 (Concluded)

Hour SaitUnty Suspended Wlmnt

Bon=m (co~nuno)

0407 12.0 13.73 33

0527 12.0 15.79 28

0606 12.5 16.23 50

0707 12.0 17.67 42

0736 12.5 18.93 41

(Sheet 4 of 4)



Table 36
Salinity Concentrations and Suspended Sediments Observed at
Station R3.OC, 19-20 July 1990

"ou D•t saniy Suspendedl Sedinant

CST Iw I w4A

Suufea

0754 3.0 21.71 17

0646 3.0 22.24 14

0932 3.0 22.66 49

1018 3.0 21.57 11

1121 3.0 20.99 9

1216 3.0 19.74 15

1321 3.0 19.87 19

1416 3.0 18.16 9

1520 3.0 16.71 11

1619 3.0 17.59 11

1723 3.0 15.29 45

1815 3.0 13.37 8

1924 3.0 13.58 11

2018 3.0 12.16 17

2121 3.0 13.05 15

2217 3.0 12.64 28

2319 3.0 12.97 15

0015 3.0 10.06 6

0119 3.0 12.02 11

0222 3.0 12.23 11

0332 3.0 13.95 51

0420 3.0 17.61 37

0541 3.0 18.74 32

0617 3.0 20.83 60

0710 3.0 20.24 16

0750 3.0 20.91 43

0752 4.5 24.50 25

0644 4.5 23.83 13

0931 4.5 23.92 25

(Sheet 1 of 3)



Table 36 (Continued)

Hour Depth Sajinity Su nded Sediment
CSTr n ft Iw aw

UddpM (ConUnued)

1017 4.5 20.98 20

112D 4.5 21.37 9

1214 4.4 22.25 13

132D 4.5 19.91 14

1415 4.5 20.30 12

1519 4.3 19.78 17

11618 4.4 16.93 11

1722 4.3 15A91

1814 4.3 14.40 10

2D17 4.0 13.09 29

212D 4.0 13.67 23

2216 4.1 12.21 28

2318 4.0 12.94 14

0014 4.0 11.59 16

S4.3 12.55 9

022D 4.3 12.60 13

0330 4.0 19.09 56

0418 4.3 17.71 49

O 4.5 18.65 40

0616 4.5 20.90 69

0709 4.5 21.84 31

0748 4.5 23.88 35

Thrs•-Quarbr

1319 6.0 21.92 12

1518 6.0 20.65 23

1721 6.0 16.32 11

1923 6.0 11.08 6

2119 6.0 9.99 18

2317 6.0 12.46 15

0117 6.0 10.66 16

0328 6.0 18.80 76

(Shoot 2 of 3)



Table 36 (Concluded)

Hour Depth Salinity Suspended Sediment
CST Tft ppt 1" _ _ _

"ThrneQuarter (Contined)

0539 6.0 16.21 120

0753 8.0 24.42 24

a640 8.0 18.10 14

0926 8.0 20.82 15

1016 8.0 20.39 21

1116 8.0 19.96 14

1213 7.8 19.32 11

1318 8.0 19.02 12

1414 7.9 15.99 12

1516 8.0 17.98 10

1616 7.8 13.86 13

1720 7.5 13.83 9

1813 7.5 11.90 26

1922 7.5 10.91 9

2016 7.0 9.50 23

2118 7.0 8.36 9

2215 7.0 11.26 11

2316 7.0 12.56 17

0013 7.0 12.68 13

0116 7.5 10.44 8

0218 7.5 10.73 19

0327 7.5 11.87 17

0417 7.5 13.02 24

0538 8.0 16.40 20

0615 8.0 14.40 22

0715 8.0 21.26 23

0747 8.0 16.82 31

(Shoot 3 of 3)



Table 37
Salinity Concentrations and Suspended Sediments Observed at
Station R3.0D, 19-20 July 1990

Hour Depth IaS spnt]

Surface

0612 3.0 21.69 9

0658 3.0 22,16 10

0w40 3.0 22.25 19

1024 3.0 22.49 12

1126 3.0 20.53 10

1222 3.0 20.05 10

1327 3.0 20.30 12

1422 3.0 17.88 10

1531 3.0 17.59 30

1625 3.0 15.42 9

1730 3.0 14.42 5

1821 3.0 14.26 11

1933 3.0 12.75 8

2036 3.0 13.27 26

2129 3.0 13.19 22

2223 3.0 12.61 17

2325 3.0 12.50 13

0021 3.0 12.66 11

0125 3.0 11.13 11

0229 3.0 10.39 10

0339 3.0 17.21 33

0425 3.0 17.42 31

0547 3.0 16.53 35

0623 3.0 19.66 26

0722 3.0 20.16 20

0757 3.0 122.60 29

Mlddepth

0i10 5.0 23.78

0657 L4.5 122.49 20_______ of_3])
(Sheet I of3)j



Table 37 (Continued)

Hour DTi Salinity buspended SedimentCST Jf I"'m
____________ Middepib (Contined) ______

am39 4.8 22.85 21

1022 4.8 22.18 17

1125 4.8 22.12 12

1220 4.9 23.24 11

1326 4.8 23.70 18

1421 4.7 20.41 10

1530 5.0 21.19 17

1624 4.6 17.76 10

1729 4.7 17.30 14

1820 4.5 13.08 11

1932 4.5 13.03 14

2035 4.5 13.29 44

2125 4.5 13.44 21

2222 4.5 10.67 14

2324 4.5 12.93 24

0020 4.5 12.66 13

0124 4.5 12.79 11

0228 4.5 11.80 12

0338 4.0 18.17 67

0424 4.8 17.68 64

0546 5.0 18.52 32

0621 4.5 21.02 55

0721 4.5 21.88 38

0756 4.5 23.34 45
__ThT1ee-Ouar

1325 6.0 19.39 12

1529 7.0 20.82 28

1728 6.0 13.59 11

1931 6.0 10.39 8

2127 6.0 9.30 16

(Shet 2 of3)



Table 37 (C Wuded)

Hour Depth Tiafot I 3&pnd.d Sediment
CWT ft ppt mgA

Tho4 u oo Cnti_ ___
2323 6.0 12.91 29

0123 6.0 12.71 11

0337 60 18.53 95

0545 17.0 18.57 32

Bottom

000 98.9 . 1.62 14

0656 8.0 V 2 13 11

09m6 8.6 23.18 20

1021 8.5 21.93 19

1123 8.5 20.60 11

1219 8.8 19.43 11

1324 8.7 19.52 12

1420 8.4 18.74 10

1528 9.0 15.83 9

1623 8.2 12.75 11

1727 8.5 13.82 7

1819 8.0 10.11 8

1930 8.0 12.75 9

2034 8.0 9.84 13

2128 8.0 9.04 7

2221 8.0 11.57 13

2322 8.0 11.54 10

0019 8.5 9.73 18

0122 8.0 12.06 13

0227 8.0 11.21 10

0336 8.0 18.52 60

0423 8.5 17.32 39

0544 9.0 18.43 37

0620 9.0 20.66 46

0720 9.0 19.64 36

0755 9.0 20.40 18

(Sheet 3 of 3)1



Table 38
Salinity Concentrations and Suspended Sediments Observed at
Station R4.OA, 19-20 July 1990
Hou Ir lawSiai Suspended Sediment
CaT ft I"' I"

Surface

06m5 3.0 12.81 11

1003 3.0 12.78 9

1104 3.0 13.18 16

1204 3.0 13.11 9

1302 3.0 13.11 10

1403 3.0 12.80 13

1504 3.0 12.69 10

1604 3.0 12.64 5

1704 3.0 12.24 6

1803 3.0 11.27 7

1903 3.0 10.41 6

2004 3.0 9.86 5

2104 3.0 9.95 5

2204 3.0 12.26 12

2333 3.0 9.31 9

0003 3.0 12.20 10

0103 3.0 11.96 12

0204 3.0 12.71 15

0304 3.0 13.02 10

0403 3.0 13.26 13

0504 3.0 12.68 12

0603 3.0 13.39 14

0702 3.0 13.25 11

0604 3.0 14.09 6

UMdpth

0656 5.2 12.62 6

1002 5.0 14.57 10

1102 5.1 13.09 9

1202 5.0 13.26 6

1302 5.0 14.05 12

(ShweeI of 3)



Table 38 (Continued)

How stpt Suspendd SnMnt
CSTI

Mlddepth (Contnued)

1402 5.0 13.62 13

1502 4.7 15.57 56

1602 5.0 15.19 23

1702 4.3 12.75 6

1802 4.7 12.66 10

1901 4.5 12.34 14

2002 4.6 11.63 9

2102 4.5 12.85 13

2202 4.5 12.14 14

2332 4.3 13.17 28

0002 4.5 13.39 15

0102 4.5 12.92 16

0202 4.3 13.74 15

0302 4.5 12.60 12

0401 5.5 13.29 16

O502 5.0 13.70 23

0602 5.0 13.81 11

0701 5.0 13.93 11

0602 5.0 15.45 14

Bottom

0655 8.5 15.54 22

1000 8.0 13.85 12

1100 8.2 14.35 14

1200 8.0 13.87 30

1300 8.0 13.77 14

1400 8.0 13.56 16

1500 8.2 15.90 105

1600 8.0 13.46 9

1700 7.5 12.87 7

1600 7.4 12.67 5

1900 7.1 12.63 27

(Sheet2of 3)



Table 38 (Concluded)

Hour DTpuh Jamnity Suspended Sedment
cST jft I"

Bottom (Continued)

2000 7.2 10.39 10

2100 7.0 13.04 18

220 7.0 12.74 15

2330 6.5 12.80 18

2400 7.0 13.32 22

0100 7.0 13.26 16

0200 6.5 13.47 17

0300 7.0 13.66 15

0400 7.0 13.80 2D

0500 6.0 13.84 25

0600 8.0 14.11 22

0700 8.0 13.88 12

0600 8.0 14.74 9

(Sheet 3 of 3)



Table 39
Salinity Concentrations and Suspended Sediments Observed at
Station R4.0B, 19-20 July 1990

Hour mpa Swnny iment
CST It __ _ _ _ _

Surface

0915 3.0 14.76 10

1015 3.0 14.06 12

1110 3.0 13.06 10

1207 3.0 12.84 16

1311 3.0 12.34 10

1406 3.0 12.32 7

1512 3.0 14.74 9

160o 3.0 12.72 4

1715 3.0 11.81 5

1807 3.0 11.28 16

1900 3.0 11.03 5

2010 3.0 8.93 3

2112 3.0 9 7 6

2326 3.0 10.83 9

0012 3.0 12.87 9

0110 3.0 10.56 19

0210 3.0 11.53 13

0310 3.0 13.15 13

0410 3.0 13.07 13

0513 3.0 12.71 15

0612 3.0 13.43 11

0710 3.0 13.99 8

0610 3.0 14.03 9

Ons-uarter

1108 5.0 14.49 *

1310 4.2 14.05 9

160l 4.5 12.75 8

1719 5.1 12.41 9

1906 4.9 12.37 9

2110 4.5 12.79 12

(SheeIl 014)



Table 39 (Continued)

Hour De.pth Seny Sumpond.d Ssdlwmnt
CST nppt _ _ _

one.ouarte (congnueo*

2325 4.0 12.60 10

0010 5.0 12.25 10

0108 4.0 13.61 17

0209 4.0 12.89 16

0611 4.5 13.03 16

0709 5.2 13.94 12

060 3.7 14.87 9

____________ ~Middepib_______

08l 8.6 16.13 16

1013 7.0 15.12 13

1206 6.7 15.21 38

1309 6.5 14.07 10

1406 7.3 15.39 13

1510 7.0 16.51 21

1607 6.5 13.86 7

1714 7.1 15.59 17

1806 6.4 14.16 3

1906 6.9 13.13 6

2012 5.5 11.83 15

2107 6.5 13.M6 37

2325 5.7 12.25 16

0008 7.0 14.11 23

0106 6.2 13.70 17

0206 6.0 13M34 15

0310 5.7 13.58 47

0407 6.5 13.75 1e

0510 6.5 13.28 16

0610 7.1 13.87 22

070 7.2 14.04 a

0606 7.4 15.64 11

(Sheet 2 of 4)



Table 30 (Continued)
How Oq"* Sftn Sspnded SWnd fdn
Off in "fime

1308 9.7 14.22 13

1406 10.9 17.97 38

1510 10.5 16.30 21

1604 11.1 13.51 13

1712 10.2 17.19 16

1805 10.9 14.27

1906 6.9 14.75 25

2010 7.7 12.42 20

2106 9.0 14.04 87

2206 9.5 14.20

2323 7.5 13.92 20

0006 10.0 14.19 12

0107 8.0 14.05 13

0207 8.0 14.09 15

0306 7.5 13.52 13

0405 9.7 13.75 17

0507 9.0 13.99 16

0606 10.6 14.88 15

0706 9.2 13.97 7

0607 11.1 16.31 13

Bonom

1006 12.0 13.50 6

1106 10.8 14.46 12

1205 11.5 16.50 37

1306 11.0 14.88 19

1404 12.5 17.87 41

1506 12.0 16.81 30

1604 11.1 13.51 8

1710 12.2 16.23 14

1805 10.9 14.27 5

1905 11.8 15.12 26

(Shee 3 of 4)



Table 39 (Concluded)

Hour Dth saliny Suspendd Sdimnt
CST In ppI msA

Bomom (Co~nwoud __ _ _ _

2006 9.0 12.80 19

2105 11.0 13.10 10

2321 9.5 13.69 19

0004 12.0 14.54 14

0105 10.0 13.68 19

0205 10.0 14.13 13

0307 9.5 13.37 19

0404 11.0 13.87 20

0505 11.0 13.88 13

060 12.2 14.18 16

0705 11.2 14.39 11

0505 12.5 15.02 6

(Whet 4 of 4)



Table 40
Salinity Concentrations and Suspended Sediments Observed at
Station R4.OC, 19-20 July 1990

Hour IDepth so"y S:wnded Seftneml

0M25 3.0 13.11 7

1024 3.0 13.40 16

1117 3.0 13.14 10

1216 3.0 14.73 12

1321 3.0 12.63 12

1415 3.0 12.77 7

1522 3.0 12.59 4

1617 3.0 12.15 8

1725 3.0 11.61 5

1815 3.0 13.53 11

1919 3.0 11.26 a

2033 3.0 9.21 5

2122 3.0 9.75 6

2210 3.0 11.03 9

2315 3.0 10.90 10

0024 3.0 12.65 10

0120 3.0 13.02 16

0218 3.0 12.31 16

0321 3.0 13.11 14

0420 3.0 12.95 16

0522 3.0 12.81 a

0620 3.0 12.48 12

0721 3.0 13.07 8

0620 3.0 13.70 8

One-ousatwr

1320 4.0 12.99

1521 5.5 13.51 5

1724 4.0 11.77 5

1917 5.1 11.96 7

2032 5.0 13.46 7

(Sheet 1 of



Table 40 (Continued) _

No Depth Sadnhy ISuqnded ods nt
CST n ft I wI O z

OnsGefualer (Continued)

2121 4.0 11.67 9

2208 4.7 13.37 12

2314 4.8 12.73 12

0216 4.7 13.29 20

0320 4.5 13.13 16

0519 5.0 13.92 17

0720 5.2 13.43 8

0823 8.2 15.10 10

1023 7.3 15.06 13

1115 8.5 15.95 20

1215 8.0 16.27 1i

1318 7.0 14.58 13

1412 7.5 15.51 6

1518 7.5 14.84 7

1614 8.2 15.40 12

1722 8.0 14.12 10

1815 7.1 13.23 6

1916 7.1 14.05 11

2030 7.0 14.82 10

2120 6.0 14.35 27

2207 6.7 14.05 20

2312 6.8 13.98 19

0020 7.0 13.23 13

0116 6.7 13.52 23

0217 6.7 13.79 24

0319 6.5 13.85 21

0418 7.0 13.53 62

0517 7.0 13.33 16

0816 7.3 14.30 13

0717 7.5 14.62 13

(She 2 of 4)1



Table 40 (Continued)

Hour jDepth Unit Sinded Sediment

Middepih (Continued)

0 _17 _7.4 117.06 114

Throe-Quarter

1317 10.5 15.60

1412 11.0 14.03 13

1518 10.2 16.28 18

1612 12.3 17.21 26

1722 12.0 12.22 10

1814 10.6 14.13 9

1914 10.5 15.25 25

2027 10.5 15.21 20

2120 8.0 14.42 38

2206 9.5 14.29 25

2310 10.2 14.11 31

0018 10.5 13.87 26

0117 10.0 14.21 25

0215 8.7 14.29 20

0317 8.5 14.26 18

0416 10.5 14.45 33

0516 9.0 14.75 17

0017 11.0 15.51 29

0716 10.5 15.27 16

0816 11.1 17.09 18

Bottom

0920 14.5 13.95 11

1020 12.5 14.89 14

1114 15.0 16.43 14

21212 14.0 12.96 9

1315 12.0 14.60 13

1410 13.0 15.92 20

1516 13.0 12.94 8

1610 14.4 16.98 17

(Shut 3 of 4)



Table 40 (Concluded)

HDof "anft __r___d __IM_

1720 14.0 14.76 1

1812 12.2 14.18 29

1912 12.2 15.57 23

2025 12.0 15.16 20

2118 10.0 13.79 14

2205 11.5 13.01 21

230M 11.5 11.36 23

0015 12.0 9.96 7

0115 11.4 14.37 31

0214 11.4 14.02 44

0315 11.0 11.49 12

0415 12.0 13.49 13

0515 12.0 14.65 16

0616 12.6 15.18 21

0715 12.5 15.15 15

0615 12.5 16.37 19

(Sheet 4 of 4)



Table 41
Salinity Concentrations and Suspended Sediments Observed at
Station R4.0D, 19-20 July 1990

Hour IDIth IsUnky j&a"pendld Sediment

CST ItI" Inwi

ON6 3.0 12.78 5

1031 3.0 13.02 22

1125 3.0 12.84 12

1223 3.0 13.22 26

1328 30 12.81 7

1420 3.0 12.59 7

1530 3.0 12.47 6

1624 3.0 12.51 9

1730 3.0 11.59 4

1824 3.0 12.63 7

1925 3.0 11.79 5

2030 3.0 11.17 5

2130 3.0 10.22 7

2222 3.0 10.26 6

2303 3.0 9.10 9

0031 3.0 13.09 14

0127 3.0 12.17 16

0329 3.0 13.06 20

10428 3.0 12.61 14

10525 3.0 12.48 11

0726 3.0 12.93 6

0630 3,0 13.70 9

0936 6.2 12.96 26

1020 6.3 13.56 16

1125 6.0 14.11 14

1222 6.3 14.91 13

1327 6.0 13.19 12

1418 6.7 15.95 24

1528 6.2 13.83 9

(Sheet 1 of 3)



Table 41 (Continued)
Hour Depth saaft SuspendedqK Sediment
¢1" Ift ppt m,

Mldepth (Coninued)

1622 6.0 14.16 5

1725 6.1 12.16 5

1022 6.0 13.53 6

1924 5.8 11.70 5

2038 5.5 12.60 7

2127 5.7 13.81 17

2221 4.5 13.04 16

2302 5.5 13.79 40

0025 5.5 13.67 29

0125 5.7 13.28 34

0224 5.4 13.22 21

0327 5.8 12.95 24

0426 6.2 12.92 18

0524 6.0 13.18 16

0827 6.3 12.40 35

072M 6.2 13.40 1

0825 6.3 15.59 11

0031 11.4 15.07 15

1027 10.5 14.40 96

1123 10.0 14.04 18

1220 10.5 13.01 5

1325 10.0 13.25 12

1418 11.5 15.16 51

152B 10.4 14.31 11

1620 10.0 13.65 12

1728 10.0 13.79 3

1820 10.0 13.82 8

1921 9.5 12.61 7

2035 9.0 12.61 6

2126 9.5 11.07 10

(Sh 2 of 3)



Table 41 (Concluded)

NOW mere Sammy Da mndw Sedient
CST Ift

BOOMn (Con~ued _ ___ __

2220 7.0 12.86 20

2200 9.0 14.00 25

0027 9.0 12.75 19

0124 9.5 11.69 36

0224 8.8 13.20 17

0325 9.5 14.36 23

0425 10.4 13.45 45

0522 10.0 14.30 15

0625 10.5 14.48 45

0723 10.5 14.31 18

062m 10.5 15.51 13

(Shoet 3 of 3)



Table 42
Salinity Concentrations and Suspended Sediments Observed at
Station R5.0A, 19-20 July 1990
kor D"U SI K T 'i~ "~NOW Depmh t Ownty suqndd Sedmnt

surge"

0740 &O 10318 25

ow 30 10.40 19

09M 3.0 10.36 25

1003 3.0 10.62 20

1104 3.0 10.43 24

1203 3.0 10.41 15

1303 3.0 10.40 14

1407 3.0 10.3 12

150o 3.0 10.49 19

160M 3.0 10.53 27

1703 3.0 108.3 23

1004 3.0 10.30 14

1904 3.0 10.18 12

200 3.0 10.16 15

2104 3.0 10.02 13

2203 3.0 9.35 11

2304 3.0 9.23 14

0004 3.0 &.74 14

0103 3.0 8.58 12

0203 3.0 9.44 16

0303 3.0 9.61 16

0403 3.0 9.35 14

0504 3.0 9.54 13

0602 3.0 10.03 11

0702 3.0 10.25 17

0602 3.0 10.53 16

0747 7.6 10.56 17

000 8.5 10.56 26

(Shet I of 3)



Table 42 (Continued)

How D"* ~ i, Snpenmd Swdmwm

0901 7.6 10.66 39

1002 6.2 10.72 29

1103 10.0 10.55 26

1202 11.2 10.53 22

1302 13.6 10.80 10

1406 13.5 11.10 29

1503 12.4 10.83 23

low 10.5 10.51 20

1702 16.0 10.95 31

160o 12.6 10.30 8

100 12.0 10.25 17

2002 11.7 10.34 13

2103 10.6 10.00 41

2202 10.8 9.71 12

2303 11.6 9.96 19

000 11.9 9.89 15

0102 6.0 9.52 14

0202 7.9 9.76 21

0302 7.3 9.89 16

0402 6.6 9.85 16

0503 7.8 9.75 17

0801 7.8 10.14 6

0701 7.1 10.55 23

0801 6.9 10.52 43

Boom

0745 13.2 10.60 32

0607 15.0 10.76 29

Og06 13.2 10.72 39

1001 14.4 10.83 32

1102 18.0 11.40 27

1201 20.4 10.76 25

2Sho 2of 3)



Table 42 (Concluded)
Hoo. D es( nmuv -u me Sed~an

Boom(coninued _ __ _ _

1301 25.2 11.53 19

1401 27.0 11.87 27

1502 22.3 11.47 19

Ism1 19.0 10.76 21

1701 30.0 11.72 30

102 23.2 10.W S 15

1902 22.0 10.33 25

001 21.4 10.24 20

210 19.2 10.17 23

2201 19.6 9.72 16

2301 21.2 9.56 17

0002 21.6 10.64 21

0101 14.0 989 1i

0201 13.6 9.75 44

0601 12.6 9.A3 12

0401 11.6 9.93 16

0502 13.6 9.94 12

600 13.6 10.27 15

0701 12.2 10.27 21

0600 11.6 10.,3 27

(Sheet s of 3)



Table 43
Salinity Concentrations and Suspended Sediments Observed at
Station 5.0D, 19-20 July 1990
How WOqS Suq U dddmM

CST I.." me

Surb":

08O0 3.0 10.33 24

0616 3.0 10.14 1i

090M 3.0 10.44 17

1012 3.0 10.54 1I

1112 3.0 10.68 21

1210 3.0 10.45 13

1314 3.0 10.52 20

1414 3.0 10.62 30

1510 3.0 10.56 19

1610 3.0 10.53 19

1700 3.0 10.47 23

1809 3.0 10.39 12

1912 3.0 10.26 31

21O 3.0 10.22 19

2110 3.0 10.13 18

2210 3.0 10.01 20

2312 3.0 9.83 23

0012 3.0 9.89 15

0112 3.0 9.65 16

0211 3.0 9.37 16

0311 3.0 9.52 17

0411 3.0 9.85 12

0612 3.0 9.96 13

08M0 3.0 10.27 15

0707 3.0 10.41 14

0607 3.0 10.42 13

MtdioptIh

0766 12.2 10.95 32

0815 11.4 10.74 25

0606 10.1 10.79 26 (Shoeo I of 3)



Table 43 (Continue)

ouwr DeM 11"mlinmt
CST

____________ M~ddepM (Continuedo______

1011 6.4 10.86 26

1111 8.3 10.93 22

1209 7.7 10.66 21

1313 7.5 10.70 26

1413 5.3 10.90 37

1506 5.8 10.54 18

160l 6.0 10.54 22

1706 6.7 10.78 31

1806 7.3 10.41 20

1911 7.7 10.85 30

2006 7.8 10.25 16

2109 7.7 10.20 10

2209 6.9 10.20 20

2311 6.6 10.09 31

0011 8.0 10.17 19

0111 11.2 9.86 19

0210 7.3 9.71 17

0310 7.8 9.94 16

0410 6.9 9.76 14

0611 6.0 9.96 10

0606 &.7 10.19 34

0706 6.9 10.58 19

0606 8.0 11.16 22

0758 22.4 11.13 38

0614 20.8 11.01 22

0007 14.8 10.81 32

1010 14.8 11.18 20

1110 14.6 11.30 27

1208 13.4 11.20 25

1312 13.0 11.04 26

(Sheet 2 of 3)]



Table 43 (Concluded)

New OqW* suany SmidWd SMOM
CST ft pp•

ma- (ConUuied)

1412 8.6 10.63 25

1506 9.6 10.53 22

107 10.0 10.53 28

1706 11.4 10.55 31

1607 12.6 10.25 14

1910 13.4 10.74 20

2006 13.6 10.18 16

2106 13.4 10.17 21

2206 11.8 9.55 23

2310 11.2 9.27 22

0010 14.0 9.26 20

0109 20.4 9.06 16

02w 12.6 9.69 20

0300 13.6 9.65 19

0409 11.8 10.21 14

0510 14.0 10.01 14

0607 15.4 10.24 53

0705 15.6 10.24 21

0605 14.0 10.54 24

(Shet 3 of 3)
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Appendix A
Estuarine Processes Branch
Data Collection Equipment and
Laboratory Analysis
Procedures

This appendix provides detailed information on the types of data collection
and laboratory equipment used in a majority of the field investigations per-
formed by the Estuarine Processes Branch (EPB), Hydraulics Laboratory (HL),
U.S. A,-my Engineer Waterways Experiment Station (WES). The following
listing identifies the parameters most commonly measured and the types of
instruments that can provide these measurements.

Pane

Current Velocity and Direction Measurements .................... A2
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Current Velocity and Direction Measurements

Over-theide current velocity and direction

Current velocity and direction measurements are obtained by deploying
instruments over the side of a boat using a portable equipment setup shown in
Figure Al. Collapsible aluminum frames are used to support the equipment,
and winches are used to raise and lower the velocity and direction equipment
with 1/8-in. wire rope. An indicator on the winch displays the depth of the
instruments below the water surface. A Gurley Model 665 velocity meter with
vetical-axis cup-type impeller and direct velocity read-out is used to measure
the current speeds. TIhese meters have a threshold speed of less than 02. fps
and an accuracy of 10.1 fps for velocities less than 1 fps and +_5 percent for
velocities over 1 fps. Current directions are monitored with a magnetic
directional indicator mounted above the velocity meter on a solid suspension
bar. Accuracy of the direction indicators are ±10 deg at speeds greater than
0.5 fps; however, strong wave action moving the boat can cause temporary
errors greater than this. This entire assembly is connected to a streamlined
lead weight that holds the sensors in a vertical position and orients them into
the direction of the flow. The signal cables from each instrument are raised
and lowered with the equipment and connect to the display units located on the
deck of the boat. A more detailed display of the system is shown in
Figure A2.

Recording velocity meters

Self-contained recording current meters are used to obtain current velocity
and direction measurements for both profiling and for long-term fixed-depth
deploymenL The two types of equipment commonly used are the Environ-
mental Devices Corporation (ENDECO) Type 174 solid-state measurement
(SSM) current meters as shown in Figure A3 and the InterOcean S-4
electromagnetic current meter shown in Figure A4.

The ENDECO 174 SSM meter is tethered to a stationary line or structure
and floats in a horizontal position at the end of the tether (as shown in Fig-
ure AS). It measures current speed with a ducted impeller and current direc-
tion with an internal compass. The ENDECO 174 SSM also measures temper-
ature with a thermilinear thermistor and conductivity with an induction
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Figure Al. Field deployment of velocity measuring equipment

Figure A2. Components of the field instrument assembly
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Figure A3. ENDECO 174 SSM recording current meter

Figure A4. Inter~ceans S-4 current meter
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Figure A5. Typical deployment technpiqe for fixed depth velocity
measuments

type probe. Data are recorded on an internal solid state memory datalogger.
Data are offloaded from the meter datalogger by a communication cable con-
nected between the meter and a computer. The threshold speed is less than
0.08 fps, maximum speed of the unit used is 8.44 fps (10 knots), and stated
speed accuracy is ±3 percent of full scale. The manufacturer states that direc-
tion accuracy is ±7.2 deg above 0.08 fps. Time accuracy is t4 sec per day.

The InterOcean Model S-4 electromagnetic current meter can obtain con-
tinuous recording of current velocity and direction at fixed depths or can be
used to profile the water column for current velocity and direction. The S-4
meter, shown in Figure A4, is a 10-in.-diam sphere that is suspended vertically
in the water column with a submerged flotation device and anchored to the
bottom by a heavy block and anchor arrangement. T1is deployment technique
is illustrated in Figure A6. The S-4 meter measures the current velocity using
an electromagnetic field to sense current induced by the movement of water
through the field. An internal microprocessor coupled with an internal flux-
gate compass computes the velocity vectors, which are then stored in the solid-
state memory. The accuracy of the S-4 meter current speed is ±0.2 cm/sec.
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Figure AS. S-4 current meter deployment method

Suspended Sediment Samples

Pumped water samples

In combination with the over-the-side velocity measuring equipment, water
samples for analyses of salinities and total suspended solids are obtained by
pumping the sample from the desired depth to the surface collection point.
The pumping system consists of a 1/4-in.-ID plastic tubing attached to the
current meter signal cables for support. The opening of the sampling tubing is
attached to the solid suspension bar at the same elevation as the current meter
and is pointed into the flow. A 12-V d-c pump is used to pump the water
through 50 ft of the tubing to the deck of the boat where each sample is then
collected in individual 8-oz plastic bottles. The pump and tubing are flushed
for approximately 1 min at each depth before collecting the sample.

Niskin sampler

The horizontal Niskin sampler, shown in Figure A7, is a hollow 3-in.-diam
tube, 28 in. in length, with spring-loaded hinged caps on each end of the tube.
The sampler is lowered, in a horizontal position, through the water column
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Figure A7 Niskin samplers

with the ends of the sampler open. When the sampler reaches the desired
depth, a messenger (a weighted object) is released along the cable to trigger
the closure of the ends, trapping the desired volume of water within the
sampler. It is then raised to the surface and the sample is removed and
labeled. A small valve located on one end of the sampler is used to release
the water sample. Multiple samples drained from the sampler at various times
over a 4-hr period are used in the determination of settling velocities of
suspended sediments within the sample. A log is maintained to include the
sample number location, depth, time of sample removal, currents, and wave
conditions. Tle samples are then placed in a rack for shipment back to the
laboratory at WES for total suspended materials (TSM) and possibly salinity
testing.

Automatic water samplers

The ISCO Model 2700 and American Sigma Model 700 automatic water
samplers, shown in Figure A8, are employed to provide unattended sampling.
A typical field installation of these water samplers is shown in Figure A9.
Samples are collected in 1-0 plastic bottles located inside the sampler. The
samplers are fully programmable, operating from a 12-V d-c power source, for
obtaining any volume of sample desired up to the maximum size of the bottle,
for obtaining composite samples, for setting different intervals between
samples, and for setting times to begin the sampling routine. During servicing,
the sample bottles are replaced with empty bottles to begin a new sampling
peio A L
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Figure AS. Automatic water samplers

Figure A9. Typical field irntallation of fte automatic water samplers
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Water Level Measurements

Me an- punch tape recorders

Water level measurements are made by a system consisting of a stilling
well-contained float connected to a recording device by a wire rope. The
recorders used are Fischer and Porter Company model 1550 punched tape
mechanical water level recorders similar to the one shown in Figure AlO.
These instruments record elevations to the nearest 0.01 ft and have a range of
up to 100 ft. A timer activates the recording mechanism every 15 min, and
the float elevation at the time is punched on 16-channel, foil-backed paper
tape. The float is a 3-in.-diam. aluminum cylinder, and the stilling well is a
vertical 4-in.-diam polyvinyl chloride (PVC) pipe. A typical field installation
is shown in Figure All. Water in the stilling well responds to water levels
outside the well by flow through a 15-ft-long, 3/8-in.-diam copper tube. The
outer end of the tube is protected against clogging by a cylindrical copper
filter.

The 15-ft-long copper tubing used as the stilling well filling port is
designed to minimize short-period oscillations and to cause the well to respond
linearly to fluctuations in the outside water level. Response characteristics of
the stilling wells have been determined by drainage tests.1 Initial synchroniza-
tion of the tide recorder timer is within +5 sec of the National Bureau of
Standards (NBS) time standard. The gage time is generally accurate to +2 min
per month, except for occasional malfunctions that can cause large time errors.
In practice, recorder and NBS times are recorded when tapes are removed so
that timing errors can be identified. The relative accuracy of the water level
recorders is affected by temperature of the water, float, and wire, plus salinity
changes of the water inside the well. Relative accuracy is considered to be
within 0.1 ft

Electronic water level recorders

Water level measurements can also be recorded using solid-state electronic
recorders, such as Microtide and ENDECO water level recorders.

The Microtide water level recorders, shown in Figure All, contain a strain
gage type pressure transducer in a subsurface case, which records the absolute
pressure of the column of water above the case. The pressure transducer is not
vented to the atmosphere; therefore, an extra unit is positioned in the study
area to record atmospheric pressure changes. Water pressure is measured for
the desired sample interval, and an average value is computed and stored on

SW. H. McAmdly, 1c. (1979). 'Wase level eaisuring by Esturies Division, Hydrnulics

Ldmowy,* Mkemrandu for Itemod, US Army Enginer Waterways Fxperiment Stadon,
Vki*wg, MS.
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Figure Al1. Microtde electronic water level recorder
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Figure A 12. Typical field installation of mechanical water level recorders

the internal RAM data logger. The stated accuracy is +0.02 ft. The sampling
time interval can be set from 1 min to 24 hr. The Microtide also measures
temperature by a YSI thermilinear thermistor built into the water level
recorder. The thermistor has a range of -5 °C to +45 *C, with a stated
accuracy of +0.1 *C. The data from each recorder are stored on an accessible
RAM located in the waterproof subsurface unit, which also contains the d-c
power supply.

Water-level elevations, temperature, conductivity, and salinity measurements
are recorded using ENDECO models 1152 and 1029 (water level and
temperature only) SSM water level recorders shown in Figure A13. The
ENDECO model 1152 SSM and 1029 SSM recorders contain a strain gauge
type pressure transducer located in a subsurface case, which records the
absolute pressure of the column of water above the case. The pressure trans-
ducer is vented to the atmosphere by a small tube in the signal cable to
compensate for atmospheric pressure. The pressure is measured for 49 sec of
each minute of the recording interval with a frequency of 5-55 kHz to filter
out surface waves, therefore eliminating the need for a stilling well. The
accuracy is +0.05 ft The sampling time interval can be set from 1 min to
1 hr. The 1152 SSM and 1029 SSM also measure temperatures by a thermi-
linear thermistor built into the recorders The thermistor has a range of -5 °C
to +45 OC, with an accuracy of +0.2 *C. The 1152 SSM measures conduc-
tivity by an inductively coupled probe installed on the meter. These measure-
ments and the measurements of temperature are used to calculate water salinity
in units of parts per thousand (ppt) with an accuracy of +0.2 ppt.
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Figure A13. Water level recorder

The sampling time interval for conductivity and temperature cannot be set
independently from the water level measurements. The data from each
recorder is stored on a removable EPROM solid-state memory cartridge
located in a waterproof surface unit that also contains the d-c power supply.

Salinity Measurements

Annderas salinity recorder

The Aanderaa RCM4 salinity recorder, shown in Figure A14, provides
conductivity and temperature measurements required to calculate water salinity
at a fixed depth. The recorder housing is an aluminum alloy case with
anodized external conductivity cell and temperature sensors to minimize corro-
sion. The recorder has a range of 0 to 40 ppt with an accuracy of +0.2 ppL
The data are recorded on a 1/4-in. magnetic tape in 10-bit binary word serial
format. The data sampling intervals range from 1 to 180 min with an accuracy
of +0.5 sec/day. The magnetic reels are removed from the recorders and
returned to WES for processing using a tape reader.

The Seabird Seacat Profiler SBE19, shown in Figure A15, provides conduc-
tivity and temperature measurements to calculate the water salinity. This sen-
sor can be used in a stationary position to obtain salinity data at a fixed depth
or can be used in a profiling mode for measuring salinities through the water
column. The recorder housing is constructed of a rugged plastic with an inter-
nal field glass conductivity cell with platinum electrodes, a pressure protected
thermistor temperature sensor, and zinc anodes to retard corrosion. Pressure or
depth can be acquired if the recorder is outfitted with a mechanical strain
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Figure Al14. Aanderas salinity recorder

Figure A15. SeaBird Seecat Profier
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gauge pressure sensor. The conductivity sensor has a range of 0-7 S/rn with
an accuracy of ±0.007 S/m. The temperature sensor has a range of -5 to 35 °C
with an accuracy of ±0.4 *C. Pressure depth accuracy depends upon the range
of the cell installed oi. the recorder. The recorder contains an internal 64K
bytes of CMOS static RAM. The data sampling can be as fast as every
0.5 sec. The data are downloaded to an external computer via a standard
RS-232 interface. The recorder receives power from 6 D size alkaline batteries
which are capable of operating up to 30 hr of continuous recording at
0.5 sec/sample.

Bottom Sediment Sampling

Push core sampler

Bottom sediments are obtained using a push core type sampler. The
sanspler consists of a 1-1/2-in.-diam PVC pipe, 18 in. in length. Attached to
this is a smaller section of pipe with a valve attached at the upper end. The
purpose of the valve is to create a reduced pressure holding the sample in the
larger diameter pipe. The samples are then brought to the surface and
classified by visual inspection or transported back to WES for more detailed
analysis.

BM-54 bottom sampler

The U.S. Geological Survey (USGS) BM-54 sampler, shown in Fig-
ures A16 and A17, is a 100-lb sampler used to collect samples from the bed of
a stream, reservoir, or estuary of any depth. The sampler is made of cast iron,
22 in. long, equipped with tail fins and a spring-loaded scoop-type sampling
bucket located on the bottom of the sampler. The sampler is supported by a
steel cable from a portable winch and boom system. The scooping sampling
bucket is cocked and spring loaded in the open position while being supported
by the steel cable and winch. When the sampler touches the bottom, the ten-
sion on the cable is released and the bucket snaps shut, taking the sample.
The sampie is collected from the top 2 in. of the bottom material. The bucket
surrounds the sample and prevents it from being washed out as it is raised to
the surface.

Meteorological Measurements

Hand-held wind speed and direction indicators

Wind speeds are recorded using a WeatherMaster ,l,)del No. 132 hand-
held anemometer. The anemometer is oriented into the direction of the pre-
vailing wind, and the maximum reading on the analog scale is observed and
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Figure A16. Bed material sampler USGS BM-54 being deployed from boat

Figure A17. Bed-material sampler, USGS BM-54
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recorded. The directions of the prevailing winds are determined from the
compass heading of the anemometer giving the highest speed indication.

Digital data recording station

Continuous wind speed and direction measurements are recorded using a
HANDAR Model No. 540-A data acquisition system (Figure A18). The data
collection platform is typically located at some central location in the study
area and mounted approximately 10 m above the water. The data acquisition
system is a battery-powered microcomputer with a real-time clock, a serial data
interface, and programmable analog to digital converter. The battery is con-
stantly charged using a solar panel charging system located near the system.
Various programming options are available for setting the sampling interval of
the system for the input signals from the wind speed and direction sensors.
The system can be programmed to sample the input signals each second over a
set period of time to determine the mean wind speed, mean direction, maxi-
mum wind gust speed, and maximum wind gust direction. The data are pro-
cessed internally and stored in formats specified in a user-entered output table.
The accuracy of the analog input of the wind speed and direction sensors are
+1.0 mph and +3.0 deg, respectively.

Laboratory Equipment and Sample Analysis

Laboratory analysis for salinities

An AGE Instruments Incorporated Model 2100 MINISAL salinometer
(Figure A19) with automatic temperature compensation is used for the deter-
mination of salinity concentrations in the individual samples. The salinometer
is a fully automated system, calibrated with standard seawater, and the stated
manufacturer's accuracy is +0.003 ppt on samples ranging from 2 to 42 ppt.

Laboratory analysis for total suspended materials

Total suspended materials are determined by filtration of samples.
Nuclepore polycarbonate filters with 0.40jpm pore size are used. They are
desiccated and preweighed; then a vacuum system (8-lb vacuum maximum) is
used to draw the sample through the filter. After the filters and holders are
washed with distilled water, the filters are dried at 105 0C for 1 hr and
reweighed. The TSM is calculated based on the weight of the filter and the
volume of the filtered sample.
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Figure A18. HANDAR meteorological data acquisition system
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Figure A19. AGE MINISAL salinometer

Density analysis

A density analysis is done using wide-mouth, 25-cm constant-volume
pycnometers. They are calibrated for tare weight and volume. A pycnometer
is partially filled with sediment and weighed, then topped off with distilled
water. Care is taken to remove any bubbles before the pycnometer is
reweighed. The bulk specific gravity (BSG) of the sediment is then calculated
by the equation:

BSG (p) (sed wt - tare wt)
(p) (vol pyc) + (sed wt) - (sed + water wt)

where
p = density of water at temperature of analysis

sed wt = weight of pycnometer with sediment
tare wt = tare weight of pycnometer
vol pyc = volume of pycnometer

sed + water wt = weight of pycnometer with sediment and water
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Appendix B
Estuarine Boundary Layer
Instrumentation System (EBIS)

This appendix provides detailed information on the Estuarine Boundary
Layer Instrumentation System (EBIS) used during the Galveston Bay field
investigation. Also included in the appendix are the data obtained from the
system and a summary of the results concluded from the data analysis.

The Purpose and Aim of the EBIS Deployment

The Galveston study is a multitask effort for field data collection in the
Galveston Bay. The data will be used in verifying a multidimensional hydro-
dynamic numerical model that displays the present conditions of the bay. One
of the primary concerns of this field study is to determine the effects on
salinity of widening and deepening the Houston-Galveston Ship Channel.

Local ship traffic causes a vertical mixing of the more dense saline waters
in the channel with the less dense fresh water at the water surface. The saline
water then propagates away from the moving ship and into the shallow flats
adjacent to the channel. A concern is that this increased salinity raises the
salinity in the near-bottom areas of the oyster beds.

"The EBIS is a computerized instrument used to obtain short- or long-term
data sets in the near-bed boundary layer. The instrument was used to monitor
the effects of ship passages on the hydrodynamics in areas adjacent to the
main navigation channel. The parameters measured included bed shear stress,
shear flow, suspended solids concentrations, salinity, and water level fluctua-
tions. The data obtained by the system will help quantify the many changes
that are occurring.
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Equipment Description

"The EBIS is an instrument that
provides a means of profiling the

. water column, including the low-
density sediment layer in the near-
bed environment. The instrument is
capable of monitoring flow velocity,
water depth, temperature, conductiv-
ity, and turbidity. The array of
instruments is attached to a motor-
ized ram or T-bar for raising and
lowering through the near-bed sedi-
ment layer. Figure Bi shows the
system being deployed.

Inclinometers are mounted on the
support frame of the instrument to
measure the tilt of the entire system
for determination of the proper

Figure B1. Deployment of EBIS at operating position during deploy-

sampling lotion ment procedures. Turbidity is mea-
sured using an optical backscatter
sensing probe that measures the

amount of light reflected from the suspended sediments in the water column.
Plates mounted on the bottom of the profiling T-bar detect hard bottom and
halt downward movement of the bar.

The instrument contains an on-board data acquisition system. The data
logging capabilities include 11 analog input channels and unlimited digital
channels. The system currently has 1 megabyte of internal memory with
expansion capabilities of up to 20 megabytes by addition of a hard drive.

Initial Deployment (July 17-20 1990)

The deployment site chosen was located on the west side of the Houston
Ship Channel near channel marker 50. On July 17, the EBIS was loaded
aboard the research vessel LoneStar for transport to the deployment site. The
EBIS was lowered to the bottom at the site, and the communication line was
connected to the on-board computer for a check for the inclinometer output to
ensure a vertical deployment. The location of the EBIS was marked by tether-
ing a U.S. Coast Guard submerged obstruction buoy to prevent damage to the
system from shrimp boats and other small boats. Following deployment, verti-
cal salinity profiles were taken in the channel and at the deployment site using
an S4 Intei~cean solid-state profiling instrument. The S4 is used primarily as
an electromagnetic current meter for measurement of speed and direction of
currents but also contains sensors for measuring temperature and conductivity.

Bp2 pendIx B Euwim Boundary LLwr j ,Inatun Sysum (EMS)



A vertical stratification of 10 ppt from the bottom to the surface was found in
the channel. The water depth at the deployment site was approximately 10 ft
The bottom material was sampled and determined to consist predominantly of
hard-packed clay with some fine sands.

1The instrument array of the EBIS was positioned approximately 1 in. above
the bed, and the microprocessor was programmed to store data at 3-sec inter-
vals and compute an average every 30 sec. The communication cable was
then disconnected from the computer, weatherproofed, and attached to the
navigation buoy for easy retrieval the following day.

On 18 July, a severe weather front with high winds and lightning passed
through the Galveston Bay area and delayed a return trip to the equipment
deployment site- At the existing sampling rate, the microprceor could store
in memory all the data taken; however, there was some concern about the
quantity of battery power being sufficient to operate the system without
recharging. On 19 July, the weather had cleared the area and a return trip to
the deployment site was performed. The communication cable was retrieved
and connected to the on-board computer. It became immediately apparent that
the tripod was no longer in the upright position. A review of the data revealed
that the EBIS had been tipped over on its side after the first 8 hr of data
collection. The EBIS was retrieved and brought on board the boat. Tle data
were downloaded and the battery voltage checked for proper levels.

The EBIS was later redeployed with the profiling T-bar lowered to the
bottom. The system was programmed to obtain a 10-sample average every
5 sec in the fixed position mode but was not left unattended during this
redeployment Again, vertical profiles were obtained at hourly intervals using
the 54 meter. During this deployment, all ship passages near the deployment
site were recorded for size of ship and heading. It was observed that during
the daylight hours, the majority of traffic consisted of barge traffic. After
dark, it appeared that the large-ship traffic increased. As the large ships
passed the site, a maximum drawdown of 2 ft was observed by the ElIS depth
sensor followed a very dramatic surge. These surges made it very diffwult to
hold the boat in position. The EBIS was retrieved at this point for safety of
equipment and personnel and readied for redeployment the next morning.
Following retrieval of the equipment, the batteries were recharged to bring
them up to full power levels.

The following morning, 20 July, the EBIS was redeployed. A new
sampling program was initiated at this time in which the instruments would
profile to a height of 36 in. above the bottom. Ten-sample averages were
obtained every 2 in. of the profded height. Additional profiles were obtained
with the S4 meter and all ship passages were recordeAd The EBIS was
retrieved at the end of the day, concluding the initial deployment period.

Awppwsnd 8 EnA, Bm.xy LaWr Miuwin on Sysbm (EmS) B3



Final EBIS Deployment (22-23 October 1990)

At the midpoint of the long-term field data collection period the final
deployment of the EBIS was performed. The deployment site location
remained the same as described earlier. The EBIS was deployed on the morn-
ing of 22 October 1990, with the instrument ary set at a fixed position (non-
profiling) near the bottom. The miaqrocessor was programmed to obtain a
10-sample average every 5 sec and store the information in memory.
Simultaneous background profiles of salinities were obtained using a Seabird
SBE-19 CTD (Appendix A), the S4 meter was deployed to collect data at a
fixed position, and ship passages were again recorded. The boat remained
onsite and connected with the EBIS via the communication cable.

The following momnmig, 23 October, the instrument array was placed into a
profiling mode that traversed a vertical distance above the bed to a height of
36 in. A ten-sample average was obtained every 3 in. throughout the profile.
At this sampling fequency, the system completed a profile every 8 mai. The
system obtained data in this setup over a 4-hr period.

Data Presentation

The EMlS employed several different sampling routines during the July
deployment so that ship traffic effects could best be determined. One sam-
pling routine moved tte instruments continuously in a vertical profiling mode.
The intent of this method was to measure changes in the vertical profile. A
second routine used sampling on 5-sec intervals with the instrument array held
on the bottom. This proved to be the best method of sampling. Since the
vessel effects were short-lived, shorter than the 8-min profiling cycle, the fixed
position sampling enabled the change at the boundary to be measured. In
addition to this fixed position EBIS sampling, a Seabird SEB-19 conductivity,
temperature, and depth (CTD) sensor was used to profile the aannel and
shallows before, during, and after vessel passage.

Data shown in Plate B1 were taken by the EDIS system running in a fixed
position near the bottom. The vertical lines in Plate B1, numbered 1-17, repre-
sent event markers identifying vessels transiting the channel near the EBIS
deployment site. Table BI is a listing of event marker identification number
and type of vessel. The time-history plot of salinity for each ship passage
indicated a rise in salinity for a brief time period before returning to back-
ground levels. The maximum change due to ship traffic was 3 ppt, and this
increase lasted only a few minutes before it returned to background conditions.
If several ships or even barges were to move in the same direction past the
sampling position, the time required for the salinities and temperatures to
return to background conditions could possibly be longer, but it was still not
greater than 10-15 mim.
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The second deployment effort was conductce in October during a low
freshwater inflow period. The site location at,, procedures were the same.
The vertical stratification was significantly less than the previous deployment.
The stratification in the channel, from the surface to the bottom, was approxi-
mately 3.5 ppt. Background salinity and temperature conditions are listed in
Table B2 and are plotted in Plates B2 and B3.

Salinity and temperature profiles were take using the Seabird CTD sensor
on the site of the channel near the EBIS deployment location. The profiles
were obtained before, during, and after vessel passage. The background data
are listed in Tables B3-B6. Plates B4 - BI1 are the time-history plots of
salinity and temperature profiles for a period before, during, and after a ship
passage.

Summary

The following summary is based only on the inspection of the data that has
been presented. The data show that vessel traffic pushes salty water out of the
channel and draws fresher water back in, leaving the salinity at about the level
it was to begin with. That is a mixing process that is making the channel
somewhat fresher and the adjacent bay somewhat saltier. It suggests that a
single vessel-induced exchange is a mixing mechanism that changes the
ambient salinity by only a small amount, but the aggregate of many passages
may be a significant part of the mixing that establishes the ambient salinity.

Thus the data support the following conclusions:

a. Single-vessel passages cause an exchange of saltier water from the
channel and fresher water from the adjacent bay at marker 50.

b. A single-vessel passage does not appear to create a discernible change
in salinity at the measurement site.

c. More detailed analysis, including reconstruction of the data, is needed
to quantify the exchange and will be performed later.
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Ship Traffic During Test, Test 6, 07/19/90

Melter No. cS LINO

1 3:39.0 PM Tedi, pomboadrn y O0 ft ki and emp"y. pased CMO headed oulbound

:80.' PM Tw-beg tow p-sd CMUO headed ouotwund

2 3:.00 PM TWo4:plow possed CMWO headed ibound

4:4:00 PM One Mewge pessed CMSO heeded Inbound

3 4:1.60 PM One -m I passed COSO headed Inbound *ily loaded

4 531 30 PM Two-barge low paosed CMSO headed inbound

5 &:33:45 PM Two-boge low passed CM50 headed Inbound

6 3000•0 PM Tanlw, ba*y loaedop, aeMd CUO heeded Inbound

7 Sm.'. PM Tiker,*A. oa bed pamsed CMSO oulound

a *141 PM Empty lsmr, *Wprooa t 60 t l . passed CLIO headed In bound

6:_-100 PM 45-t pleamue craft -i d CXbO bniond

____ PM Lone bagbomt -oe CWbO heeded knboun

9 SA:M.1 PM Enpty lUnker posed CL50 headed ouibound

10 &.52:00 PM One-beige low pased CM50 headed Inbound

&_355A0 PM Tw-beige low pond CM50 headed outbound

,_7-.0 PM One-brg low peseed CL0 h bdd hond

11 7:151.0 PM One-berge low psesed CLM5 headed inound

12 :1710 PM Lone tqboso passed CMb0 headed inbound

13 7:24.0 PM Two-brge low peesed CMS0 headed Inbound

14 7:43:00 PM One-beige low poseed CMS0 headed inbound

15 7:561: PM One-beie fow pased CMSO heeded oulbound

16 &:07:00 PM One-beig low posed CNbO heeded inbound

_-oe._6 PM One-eg low p-ed CLIO headed outbound

17 8:151 PM Tdir, qWar 600 ft , passed CL0 headed outbound

8:2010 PM Tnim, qprnemsialmly 600 ft long, pesed CM0 headed Inbound

&:23.00 PM Tankei, e•qpmpdmuy 600 ftlong0 pWoed CMSO heeded outbound



ab~eI

OeaBird Background ProfMe 6

2.09 20.8 19.9

2.56 20.A 20.0

3.79 21.0 20.1

5.01 21.1 20.5

6.46 21.2 21.2

7.92 21.5 21.7

9.16 21.7 22.0

9.46 21A. 22.0

9.t 21.9 22.1

9.80 22.0 22.2

9.67 22.0 22.2

9.61 21.A 22.2

9.65 21.9 22.2

9.76 21.9 22.1

9.75 22.0 22.1

9.75 22.0 22.3

9.72 22.0 22.4

9.70 22.0 22.4

9.63 22.0 22.3

9.75 22.0 22.3

9.61 22.0 22.4

9.93 22.0 22.4

10.30 22.1 22.6

11.01 22.1 22.6

12.04 22.2 23.2

12.96 22.4 23.4

13.42 22.6 23.5

13.33 22.6 23.5

12.95 22.6 23.5

12.57 22.6 23.5

12.20 22.5 23.5

11 .3 22.4 23.3

(Sheet of 3)



TaMe 52 (Continued)

11.86 22.3 22.1

11.31 22.3 23.0

11.12 22.3 22.9

10.77 22.2 22.8

10.76 22.2 22.8

10.50 22.2 22.8

1030 22.2 22.8

10.10 22.2 22.8

10.04 22.2 22.7

95.7 22.1 22.6

&.33 22.1 22.6

9.06 22.0 2M.4

&.63 22.0 22.3

&.46 21. 22.2

6.17 21.9 22.2

7.q2 21.9 22.1

7.67 21.5 22.0

7.37 21.7 21.8

7.07 21.7 21.7

8&2 21.6 21.6

.58 21.5 21.4

.2 21.4 21.2

6.06 21.3 21.0

5.Us 21.2 2D.8

5.35 21.2 20.8

5.14 21.2 20.7

4.75 21.2 20.6

4.44 21.1 20.5

4.14 21.1 20.4

3.85 21.0 20.3

3.55 20.9 20.2

3.30 20.9 20.2

2.91 20.9 20.2

(Sheet 2 of 3)



1abl B (Can du d)

OC pps

2.4 2D.9 20.0

2.21 20.5 20.0

1.84 20.8 19.9

1.53 20.9 19.9

1.24 20.9 17.9

(Sheet 3 of 3)



Table 03
SeaBird Background Profile 27

TDMPeeu Sab ty

1.11 19.4 19.6

1.30 20.3 2D.8

1.35 20.6 2D.7

1.25 20.7 2D.8

1.52 20.7 2D.8

1.53 20.7 20.8

1.67 20.7 2D.8

1.91 20.7 20.8

1.83 20.7 20.8

2.10 20.7 20.8

2.16 20.7 20.8

2.22 20.7 20.9

2.48 20.8 20.9

254 20.8 20.8

2.79 20.8 20.9

3.08 20.8 2D.9

3.43 20.8 20.9

3.66 20.8 20.8

384 20.8 20.8

3.97 20.8 20.8

3.94 20.8 20.9

4.02 20.8 20.9

4.04 20.8 21.0

4.13 20.8 21.0

4.17 20.8 21.0

4.24 20.8 21.0

4.29 20.8 21.0

4.37 20.8 21.0



Table 84
SeaBird Background Profile 28

Temperature Sa
DMUMb~s "C ppt

1.19 20.1 19.7

1.21 20.3 20.9

1.46 20.4 20.9

1.43 20.4 20.9

1.71 20.4 20.9

1.88 20.4 20.8

1.94 20.4 20.9

2.12 20.4 20.9

2.14 20.4 20.9

2.31 20.5 20.9

2.38 20.5 21.0

2.57 20.5 21.0

2.67 20.5 21.0

2zo 20.5 21.0

3.00 20.5 21.0

3.35 20.5 21.1

3.65 20.5 21.0

3.71 20.5 21.0

3.87 20.5 21.0

3.80 20.5 21.0

3.83 20.5 21.0

&74 20.5 21.1

3.49 20.5 21.1

3.44 20.5 21.1

3.29 20.5 21.1

3.06 20.5 21.1

2.96 20.5 21.1

2.90 20.5 21.1

2.78 20.5 21.0

2.64 20.5 21.1

2.50 20.5 21.1

2.31 20.5 21.0

(Conbnued)1



Table B4 (Concluded)

Tempratulre Smlnity
Deibers "c jppt

2.25 20.5 21.1

1.92 20.4 21.1

1.92 20.4 21.1

1.66 20.4 21.1

1.50 20.4 21.1

1.54 20.4 21.1

1.27 20.4 15.4

1.27 20.4 19.2



Table 15
SeaBird Background Profile 29

Temperaturo Salinity
Decibars "c p

1.08 19.6 19.9

1.23 19.8 19.8

1.31 19.8 19.8

1.46 19.9 19.8

1.52 19.9 19.8

1.59 19.9 19.8

1.76 19.9 19.8

1.85 19.9 19.8

2.02 19.9 19.9

2.18 19.9 19.8

2.27 20.0 19.8

2.39 20.0 20.1

2.61 20.0 20.3

2.76 20.1 20.1

2.93 20.2 20.5

3.18 20.3 20.6

3.34 20.3 20.5

3.49 20.3 20.7

3.89 20.3 20.9

4.09 20.4 20.9

4.13 20.4 20.8

4.13 20.4 20.8

4.03 20.4 20.8

3.92 20.4 20.8

3.73 20.4 20.9

3.57 20.4 20.9

3.37 20.4 20.9

3.18 20.3 20.9

2.98 20.3 20.8

2.71 20.2 20.5

2.53 20.1 20.4

2.37 20.0 20.3

(CoI nued



aTble B5 (Concluded)
T em peature a it

2.22 19.9 20.1

2.00 19.9 20.1

1.75 19.9 20.1

1.47 19.9 20.1

1.22 19.9 20.0



Table 56
SeaBird Background Profile 30

Temperature Salinity

1.06 19.3 16.4

1.24 19.7 18.9

1.30 19.8 20.1

1.38 19.9 20.1

1.57 19.9 20.1

1.60 19.9 20.1

1.75 19.9 20.1

1.96 19.9 20.1

2.10 19.9 20.1

2.18 19.9 20.0

2.31 19.9 20.1

2.45 2D.0 20.1

2.6o 20.0 20.2

2.81 20.0 20.3

&04 20.1 2D.5

3.31 20.2 20.6

3.49 20.2 20.5

3.71 20.3 20.7

3.91 20.3 20.7

3.96 20.3 20.6

07 2D.3 20.6

&95 20.3 20.6

&96 20.3 20.6

&96 20.3 20.6

&95 20.4 20.6

3416 20.4 20.7

3.95 20.4 20.7

3.95 20.4 20.8

3.96 20.4 20.9

3.95 204 20.9

3.93 204 20.9

3.89 204 20.9

(Continued)



Table 16 (Concluded)

3.86 20.4 21.0

3.86 20.4 21.0

3.84 20.4 21.0

3.82 20.4 21.0

3.82 20.4 21.0

2082 2.4 21.0

3.81 20.4 20.9

82 20.4 20.9

3.82 20.4 20.9

2SO 20.4 21.0

&,79 20.4 21.0

3.80 20.4 21.0

M 3.78 20.4 21.0

3.77 20.4 21.0

3.69 20.4 21.0

3&64 20.4 21.0

3.63 20.4 21.0

3.57 20.3 21.0

3.46 20.3 20.9

3.20 20.2 20.6

2.77 20.1 20.3

2.36 20.0 20.1

2.09 19.9 20.1

1.76 19.9 20.1

1.51 19.9 20.0

1.32 19.9 20.0

1.24 19.9 20.0

1.18 19.9 20.9

1.14 19.9 20.0

1.10 19.9 20.0

1.11 19.9 18.6



Table B7

SeaBird Background Profile 33
Temm-k" samnity

Dmbal. SC ppt

1.21 161 13.6

2.07 19.2 20.5

&.19 20.4 21.6

3.90 20.6 21.4

4.07 20.6 21.2

4.06 20.6 21.1

3.94 20.6 21.0

3.79 20.7 21.1

&3.6 20.7 21.3

3.30 20.7 21.2

3.20 20.7 21.1

3 20.7 21.0

2.87 20.7 20.9

2.70 20.7 20.9

2.51 20.7 21.0

2.35 20.6 21.3

2.06 20.6 21.3

1.86 20.6 21.3

1.54 20.5 21.3

1.24 20.4 21.2



Table 88
SeaBIrd Background Profile 34

TOmpSUatw SaNnfty
Dec~s ber ppl

1.15 16.3 20.7

1.16 16.8 22.2

1.31 20.1 21.4

1.42 20.4 21.4

1.61 20.4 21.4

1.90 20.5 21.4

2.z0 20.5 21.4

2.23 :2D.6 21.5

2.45 2D.6 21.6

2.74 2D.7 21.6

3.10 2D.7 21.7

3.2 2D.7 21.7

3.87 20.7 21.6

&391 20.7 21.6

3.91 20.7 21.6

3.84 20.7 21.8

3.76 20.7 21.8

3.60 20.7 21.8

3.54 20.7 21.8

3.47 20.7 21.6

3.42 20.7 21.6

3.37 20.7 21.6

3.27 20.7 21.6

3.14 20.7 21.6

3.01 20.7 21.6

2.69 20.7 21.6

2.76 20.7 21.6

2.64 20.7 21.6

2.54 20.7 21.6

2.39 20.7 21.6

2.31 20.7 21.6

2.22 20.7 21.7

(Cont•ied)



Nbe5 (Concluded)________

Dedais O ppm

2.12 20.7 21.7

1.97 2D.7 21.6

1.61 20.7 21.6

1.57 20.7 21.7

1.39 20.6 21.7

1.2? 20.621



Table 19
SeaBird Background Profile 35

Teu•pweatr. Salniy

1.11 18.7 21.4

1.12 19.9 21.7

1.16 20.3 21.5

1.21 20.4 21.4

1.33 20.4 21.4

1.43 20.4 21.4

1.45 20.5 21.4

1.57 20.5 21.5

1.71 20.5 21A

1.76 
20.5 

21A

1.97 20.5 21.5

2.01 20.5 21.5

2.11 20.6 21.6

2.21 20.6 21.5

2.29 20.6 21.5

2.3 20.6 21.5

2.50 20.6 21.5

2.65 20.7 21.6

2.78 20.7 21.5

2.92 20.7 21.6

3.14 20.7 21.6

3.37 20.7 21.6

3.52 20.7 21.7

3.62 20.7 21.7

3.81 20.7 21.7

3.84 20.7 21.7

3.92 20.7 21.7

3.97 20.7 21.7

3.&9 20.7 21.7

4.03 20.7 21.7

4.06 20.7 21.7

4.15 20.7 21.7

(Connwed)

EL.aI I



Table B9 (Concluded)

Temperature Sanly
Dcbwe ppt

4.36 20.7 21.7

4.46 20.7 21.7

4.51 20.7 21.7

4.54 20.7 21.7

4.55 20.7 21.7

4.54 20.7 21.7

4.40 20.7 21.7

4.25 20.7 21.7

4.19 20.7 21.7

4.07 20.7 21.7

4.04 20.7 21.7

3.&9 20.7 21.7

&39 20.7 21.7

3.72 20.7 21.7

3.41 20.7 21.7

3.35 20.7 21.7

3.07 20.7 21.7

2.87 20.7 21.7

2.68 20.6 21.7

2.55 20.6 21.7

2.36 20.6 21.6

2.07 20.6 21.6

2.02 20.5 21.6

1.58 20.5 21.5

1.38 20.5 21.5
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