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The Office of Oceanography and Marine Assessment (OMA) provides decisionmakers with 
comprehensive, scientific information on characteristics of the oceans, coastal areas, and 
estuaries of the USA. The information ranges from strategic, rational assessments of coastal and 
estuarine environmental quality to real-time information for navigation or hazardous materials 
spill response. For example, OMA monitors the rise and fall of water levels at about 200 
coastal locations of the USA (including the Great Lakes); predicts the times and heights of high 
and low tides; and provides information critical to national defense, safe navigation, marine 
boundary determination, environmental management, and coastal engineering. Currently, OMA 
is installing the Next Generation Water Level Measurement System that will replace by 1992 
existing water level measurement and data processing technologies. Through its National Status 
and Trends Program, OMA uses uniform techniques to monitor toxic chemical contamination of 
bottom-feeding fish, mussels and oysters, and sediments at 200 locations throughout the USA. A 
related OMA program of directed research examines the relationships between contaminant 
exposure and indicators of biological responses in fish and shellfish.

OMA uses computer-based circulation models and innovative measurement technologies to 
develop new information products, including real-time circulation data, circulation forecasts 
under various meteorological conditions, and circulation data atlases. OMA provides critical 
scientific support to the U.S. Coast Guard during spills of oil or hazardous materials into marine 
or estuarine environments. This support includes spill trajectory predictions, chemical hazard 
analyses, and assessments of the sensitivity of marine and estuarine environments to spills. 
The program provides similar support to the U.S. Environmental Protection Agency's Superfund 
Program during emergency responses at, and for the cleanup of, abandoned hazardous waste 
sites in coastal areas. To fulfill the responsibilities of the Secretary of Commerce as a trustee 
for living marine resources, OMA conducts comprehensive assessments of damages to coastal and 
marine resources from discharges of oil and hazardous materials.

OMA collects, synthesizes, and distributes information on the use of the coastal and oceanic 
resources of the USA to identify compatibilities and conflicts and to determine research needs 
and priorities. It conducts comprehensive, strategic assessments of multiple resource uses in 
coastal, estuarine, and oceanic areas for decisionmaking by NOAA, other Federal agencies, state 
agencies, Congress, industry, and public interest groups. It publishes a series of thematic data 
atlases on major regions of the U.S. Exclusive Economic Zone and on selected characteristics of 
major U.S. estuaries. It also manages, for the U.S. Department of the Interior, a program of 
environmental assessments of the effects of oil and gas development on the Alaskan outer 
continental shelf.

OMA implements NOAA responsibilities under Title II of the Marine Protection, Research, and 
Sanctuaries Act of 1972; Section 6 of the National Ocean Pollution Planning Act of 1978; and 
other Federal laws. OMA has three major line organizations: The Physical Oceanography 
Division, the Ocean Assessments Division and the Ocean Systems Division.
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Introduction

In response to the U.S. Coast Guard’s Marine Safety Office and the Tampa Bay Pilots for 
an evaluation of predictions in the NOAA Tidal Current Tables, a quality assurance (QA) 
miniproject was conducted. The Q A miniproject was necessary because of presumed changes 
in the circulation resulting from the construction of the new Sunshine Skyway Bridge, and 
dredging and shoaling since 1963, when NOAA last made current measurements in the Bay.

NOAA’s National Ocean Service (NOS) deployed two remote acoustic Doppler sensing 
(RADS) systems at four locations in the Bay from December 1988 through February 1989. 
Analysis of the new data confirmed that the circulation had changed, and that predictions 
should be updated.

Recommendations are made to improve information for the Bay, including the deployment 
of real-time current measurement systems for supplementing new predictions.

Summary of Collected Data

The QA miniproject consisted of deploying RADS systems at the reference station in Egmont 
Channel (Tampa Bay, T-REF), and at the secondary stations at the Sunshine Skyway Bridge 
(T-l), Manatee Channel (T-3), and Port Tampa (T-4) (Figure 1). The RADS is a high-tech­
nology system which, when mounted on the bottom, produces a profile of currents through 
the water column (Figure 2). The instruments can be placed closer to navigation channels, 
where the measurements are needed, than conventionally moored current meters.

The locations, water depths, and times of deployment and retrieval for the RADS are shown 
in Table 1. Extensive quality control procedures performed on the RADS system data, as 
well as post retrieval processing, showed that all data were of high quality. The depths chosen 
for the analysis of the RADS profile data correspond to the depths of the 1963 measurements 
from which the tables were produced.

The current data were analyzed to produce time series plots, vertical profile plots of horizontal 
currents, times and velocities of maximum flood current (MFC) and maximum ebb current 
(MEC), and times of slack before flood (SBF) and slack before ebb (SBE). The differences 
between new observations and NOAA Tidal Current Table predictions, based on data from 
a circulation survey in 1963, were tested against working standards for adequacy established 
for the QA miniproject (Figure 3).

Results

Statistical analysis of the differences between the NOAA Tidal Current Table parameters 
and those computed from the new measurements showed that the only presently published 
parameters that meet working standards are speeds of maximum flood currents at all stations, 
and speeds of maximum ebb currents at Manatee Channel. All other parameters did not meet 
the criteria of Figure 3. The statistics are based on approximately 30 days of data.
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Statistics on the differences between the NOAA Tidal Current Table predictions and the 
1988/89 RADS-measured currents, are presented as histograms in Figures 4 to 9, and in 
Tables 2 to 4, which give maximum and minimum observed differences, means, standard 
deviations, and limits within which 90 percent of the differences must fall.

The measured current speeds for the Sunshine Skyway Bridge location are less than the 
predicted current speeds (Table 3, and Figures 6 and 9). In the opinions of many local 
mariners currents at the Bridge are larger than predicted currents. This difference may result 
from the RADS having been deployed southwest of the crossing of the old bridge over the 
channel (Figure 1) due to bridge construction.

The predominant directions of the flood and ebb currents have changed since the 1963 
survey, as given in Table 5.

New predictions forthe Sunshine Skyway Bridge and Manatee Channel, based on the 1988/89 
RADS data, provide improvement over the NOAA Table predictions. An indication of the 
improvement can be seen in the graphs of 24-hour time series of the new predictions and 
the RADS-measured currents, as seen in Figures 10 through 19, part B, and by comparing 
them with the 1963-based NOAA Table predictions in part A.

However, even for the new predictions, the slack times for all stations, and the times of 
maximum currents, except the time of maximum flood current at Manatee Channel, still do 
not meet working standards (Figures 20 through 25).

The vertical profiles of horizontal currents, for one-meter RADS range increments, or “bins,” 
are given for Sunshine Skyway Bridge, and for Manatee Channel. The top three feet of the 
Sunshine Skyway Bridge profiles may not be representative of horizontal water currents 
because of acoustic reflections from the surface.

For the Sunshine Skyway Bridge (Figures 26 to 28), the vertical shear of horizontal currents 
reaches a maximum of about 0.3 knots at 5 feet of depth around the time of slack water, and 
significant shear persists for over an hour or more, particularly for the flood current. Vertical 
shear is usually small at the time of maximum current, particularly for the ebb current. The 
highest current speeds usually occur near the surface. Subsurface currents may be stronger 
than surface currents by a few tenths of knots near the times of slack water and also as the 
flood current accelerates to maximum speed.

At Manatee Channel (Figures 29 to 31), vertical shear of horizontal currents is generally 
more pronounced than at the Sunshine Skyway Bridge. The largest vertical shear is on the 
same order as at the Sunshine Skyway Bridge, but it occurs more frequently throughout the 
tidal cycle rather than primarily near the slack times. Subsurface currents may be larger than 
the surface current at Manatee Channel, particularly during the flood current.

Although the mean values of the differences between the RADS data and the new predictions 
are usually smaller than the differences with the NOAA Table predictions, the differences 
between the new data and new predictions indicate that even perfect predictions of the tidal 
currents will not provide adequate information for piloting. The causes of the variability 
include currents driven by the winds, density differences, and freshwater runoff. These
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components of the circulation cannot be forecast without a model and real-time current and 
wind data.

Recommendations

The following actions are recommended to provide improved knowledge of currents:

• Deploy a RADS system for a minimum of 12 months to develop a new reference 
station. This length period is required to separate the three largest diurnal harmonic 
constituents.

• Apply and validate a circulation model of Tampa Bay to produce a circulation and 
water level atlas for various meteorological scenarios. The model results would also 
be used to provide computer-form products.

• Determine the lateral variability of the currents around the Sunshine Skyway Bridge 
with a towed RADS.

• Deploy real-time current and wind-measuring systems at Sunshine Skyway Bridge 
and at Manatee Channel (Figures 32 to 33). For a prediction of the total current, 
real-time systems and a hydrodynamic model would be needed.
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