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TASK 3 – HYDRODYNAMIC DATA COLLECTION 

This memorandum provides a summary of the Winter/Spring 2026 data collection completed 

under Task 3 of the Midnight Pass Monitoring and Maintenance – Little Sarasota Bay Water 

Quality Improvement Project (PO262037; WA NO. 260603 TO COUNTY CONTRACT 2613-

03). This task was a continuation of data collection work, which was previously performed under 

two different work assignments (Task 1 of WA NO. 250581, and Task 7 of WA NO. 240470). The 

data collection under the current task included water level data and flow/velocity data within 

Midnight Pass and its associated channels.  Additionally, this includes discussion of the challenges 

that were experienced during field activities and how they were resolved. Electronic data files are 

included through a OneDrive link provided within this memorandum (see below).   

Data Collection Timeframes and Tidal Conditions 

Data was collected during two separate field deployments, the dates of which were chosen based 

on their distinct tidal conditions and the information the collected flow data would provide 

regarding the tidal prism of Midnight Pass. The first deployment (Trip 1a) took place from March 

17 through March 19, 2026, a period which was expected to exhibit semi-diurnal, neap tide 

conditions (Figure 1). The second trip (Trip 1b) took place from March 23 through March 24, 

2026, during which the tides in Sarasota were predicted to be mostly diurnal, spring tide conditions. 

Thus, the predicted Trip 1a and Trip 1b tidal conditions were distinctly different, with the Trip 1b 

conditions theoretically resulting in a larger tidal prism due to increased durations of tidal currents 

in each direction. 
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On the first day of Trip 1a, the team traveled to Sarasota and installed the pressure sensors used to 

monitor water levels. Two pressure sensors were installed at the Turtle Beach Public Boat Ramp 

(for redundancy), and one was installed in Little Sarasota Bay directly inland of Midnight Pass 

(Figure 2). A fourth pressure sensor was installed in the open air next to the boat ramp to collect 

atmospheric pressure data that would later be used for atmospheric compensation of the water level 

data to more accurately convert water pressure readings to water depth.  

On the second and third days of the Trip 1a, the team met at the Turtle Beach Public Boat Ramp 

at sunrise, traveled by boat to Midnight Pass, and collected acoustic Doppler current profiler 

(ADCP) data throughout the day until approximately one hour before sunset. ADCP data was 

collected from the moving boat in a circuit, alternating between the throat, the east branch, and the 

north branch (see Figure 2), following standard procedures. This included measuring temperature 

and salinity at multiple times, which are variables used by the ADCP measurement software to 

calculate the speed of sound in the water, which is used to calculate water velocity and flow rate 

based on the acoustic soundings.  

The Midnight Pass tide gages were retrieved at the end of the third data collection day of Trip 1a 

due to concerns of boat collisions and vandalism, but the boat ramp atmospheric and tide gages 

were left in place since there were more secure locations available to install the sensors at the boat 

ramp.  

As previously mentioned, the second sampling event (Trip 1b) took place during March 23 and 

March 24, 2026, under mostly diurnal, spring predicted tidal conditions (Figure 1). ADCP data 

was collected on the first and second days of Trip 1b in the same manner as was done for Trip 1a. 

Tide gages were installed at Midnight Pass at the beginning of the first day of Trip 1b, and all tide 

gages were retrieved at the end of the second day of Trip 1b. 

Collected Data 

The measured water level and flow data for Trips 1a and 1b are shown in Figures 3 and 4, and the 

electronic data files produced can be found HERE. Note that special software is needed to open 

the raw ADCP data files. Additional information is provided in the README file in the ‘SonTek 

Data’ folder.  

The water levels collected during Trip 1a showed an approximately 1.35-foot tidal range (Figure 

4, top; Table 1), which was about 0.4 ft lower than what was predicted by the National Oceanic 

and Atmospheric Administration (NOAA) (Figure 1). Semi-diurnal tidal fluctuations were 

observed during Trip 1a, which was in agreement with the NOAA tide predictions. The tide was 

flooding at the beginning of both days of Trip 1a and ebbing at the end of both days, with high tide 

https://geosyntec-my.sharepoint.com/:f:/p/barrett_carter/IgAoqI5TJX_9Q6a8qmxmc4xYAbSnKrYmRlWtmxDkK-zS6-8?e=xxXwuB


Task 3 – Field Data Collection for WA Midnight Pass 

June 2, 2026 

Page 3 

 

 

 

 

taking place around 1:15 p.m. on the first day and 1:30 p.m. on the second day. Low tide took 

place at around 7:00 p.m. on both days of Trip 1a.  

The water levels collected during Trip 1b showed an approximately 2.4-foot tidal range (Figure 4, 

bottom; Table 1), which was approximately equal to what was predicted by the National Oceanic 

and Atmospheric Administration (NOAA) (Figure 1). Mostly diurnal tidal fluctuations were 

observed during Trip 1b, which was in agreement with the NOAA tide predictions. The tide was 

flooding at the beginning of both days of Trip 1b and ebbing at the end of both days, with high 

tide taking place around 3:30 p.m. on the first day and 4:15 p.m. on the second day. Low tide did 

not take place during flow data collection on either day of Trip 1b. 

Because of the timing of the tides during Trip 1a and 1b, approximately maximum flood and ebb 

flow rates were measured on all four days that flow data were collected (Table 1). On three of the 

four days during which flow data were collected, the maximum flood flow rate was significantly 

higher than the maximum ebb, with 3/23 being the exception, on which, the maximum flood flow 

rate was approximately equal to the maximum ebb. The maximum flood and ebb flow rates 

measured at the Midnight Pass throat (102 m3/s and 104 m3/s, respectively) were both measured 

on 3/23. The minimum flood and ebb flow rates measured at the throat (71 m3/s and 55 m3/s, 

respectively) were both measured on 3/18. The maximum flow rates measured at the site were 

slightly lower than those measured during the summer of 2025 (Table 1) but were significantly 

higher than those measured during the winter of 2024/2025. The decrease relative to summer 2025 

is likely due to the slightly decreased cross-sectional area and is in agreement with coastal 

morphological and hydrodynamic theory. As was observed on previous trips, approximately 65% 

of the total flow passing through the throat was passing through the east branch and the remaining 

35% was passing through the north branch. 

In summary, the recently collected data is in agreement with what we would theoretically expect 

in relation to daily and seasonal coastal hydrodynamics. The data show that flow rates vary 

constantly in response to changing tidal conditions. It was also shown that maximum flow rates 

change on daily to weekly time scales in response to changing tidal cycles, and they change 

seasonally in response to seasonal changes in inlet morphology. 

In future tasks, this data can be used to evaluate the stability of the inlet in relation to cross-

sectional area, maximum flow rates, velocity, and tidal prism. Also, this data can be used to 

improve the hydrodynamic model of the system, which in turn, can be used to confidently evaluate 

inlet management alternatives. 
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Data Collection Challenges 

As shown in Figures 3 and 4, the water levels at the time of flow data collection during Trip 1a 

were significantly lower than those during Trip 1b. Also, the bottom surface elevations had 

changed significantly since the last time the team had collected data at this site. The low water 

levels during Trip 1a in combination with the unfamiliar bottom morphology made it difficult to 

find transects on the north and east branches that could capture the entire flowing cross-section, 

especially at times close to low tide. This was addressed by estimating longer bank distances for 

the ADCP bank stations, but the distances were highly estimated and likely caused increased error 

in the north and east branch flow measurements for certain times during Trip 1a. However, this 

issue did not affect the throat flow rate measurements collected during Trip 1a, and these issues 

were not encountered during Trip 1b. 

Boat traffic in the Midnight Pass area also posed a challenge for the data collection team. There 

were often times when the ideal bank stations and transect locations were occupied by parked 

boats. The team also often needed to delay measurements or adjust transects due to passing boats 

and people wading and swimming. While these issues probably did not have a significant effect 

on the quality of the flow data collected, they did however slow down and complicate the data 

collection process, decreasing the number of flow measurements that could be collected and 

increasing the time it took to QA/QC the data. 

 
Figure 1.  NOAA Tide Predictions at Big Sarasota Pass for March 16, 2026, through March 29, 2026. 

Water level data was collected from 3/17/2026 to 3/24/2026 (the approximate time frame indicated by the 

green arrow). Flow data was collected during daylight hours of 3/18/2026, 3/19/2026, 3/23/2026, and 

3/24/2026 (the approximate time frames indicated by the red arrows). 
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Figure 2. Locations of Pressure Sensors (i.e., Tide Gages) and ADCP Transects where Water Level Data 

and Flow Data Were Collected, Respectively. 
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Figure 3.  Time Series of Water Level and Flow Data Collected during Trip 1. Positive flow indicates flow 

from the Bay into the Gulf. 
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Figure 4.  Time Series of Water Level and Flow Data Collected during Trip 1a (top) and Trip 1b (bottom). 

Positive flow indicates flow from the Bay into the Gulf. 
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Table 1. Summary of Hydrodynamic Data Collected in the Midnight Pass Throat To Date. 

 
 Inlet 

Area 

Tide 

Range 

Maximum Flow Rate* 

(m3/s) 

Cross-Sectional Mean* 

Velocity (m/s) 

Date Tidal Condition  (ft2)  (ft) Flood Ebb Flood Ebb 

12/9/2024 Semi-diurnal, neap 758 1.42 67 ** 0.74 ** 

12/10/2024 Semi-diurnal, neap 758 0.93 64 42 0.66 0.47 

2/4/2025 Transitioning neap to spring 888 1.70 46 ** 0.52 ** 

2/5/2025 Mostly diurnal, spring 888 1.68 42 ** 0.45 ** 

2/6/2025 Mostly diurnal, spring 888 1.94 45 ** 0.47 ** 

8/19/2025 Mostly diurnal, spring 1457 2.88 ** 123 ** 1.20 

8/20/2025 Mostly diurnal, spring 1457 2.88 ** 128 ** 0.66 

9/23/2025 Transitioning neap to spring 1351 1.13 122 95 0.84 0.80 

9/24/2025 Transitioning neap to spring 1351 1.55 103 81 0.70 0.55 

3/18/2026 Semi-diurnal, neap 1338 1.29 71 55 0.62 0.47 

3/19/2026 Semi-diurnal, neap 1338 1.42 87 63 0.81 0.45 

3/23/2026 Mostly diurnal, spring 1314 2.54 102 104 0.65 0.63 

3/24/2026 Mostly diurnal, spring 1314 2.32 85 68 0.53 0.43 

* Maximum flow rates and associated cross-sectional velocities represent maximum daily values.  

** The daily maximum flow rate was not measured due to the maximum flow rate taking place outside of the data collection period. 


