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1. Introduction 

One of the major challenges that we are facing in the 

northern Gulf of Mexico coastal area is the need of a 

better and reliable offshore met-ocean real time data 

collection system that supports the mission of Bureau of 
Ocean Energy Management (BOEM) and other federal 

and local agencies for coastal management, protection, 

and restoration, especially along the Louisiana coast. 

This area has a suite of environmental problems [1-6] that 

require the acquisition of real time data for immediate 

assessment or model-based assessment and predictions 

that rely on this kind of data. This need was demonstrated 

by the impact of hurricanes including 2005 Hurricanes 

Katrina and Rita, 2008 Hurricanes Gustav and Ike [7-30], 

2008 and 2011 Mississippi River flood diversions [31,32], 

and 2010 Deepwater Horizon oil spill event. One such 

system providing this kind of data is managed by the 

Wave-Current-Surge Information System (WAVCIS, 

http://wavcis.sci.lsu.edu) at LSU.  

WAVCIS, established in 1997, has been providing 

technical and operational services to one of the eleven 

regional associations of the US Integrated Ocean 

Observing System (IOOS) along the Louisiana coast, the 

GCOOS Gulf Coast Ocean Observing System (GCOOS). 

These services are well in line with the BOEM’s mission 

as BOEM “must make decisions about the environmental 

risks and socioeconomic impacts of offshore oil and gas 

development in federal waters”, which all require reliable 

information for weather and ocean conditions around the 

oil and gas production units. In addition, BOEM’s 

Marine Minerals Program (MMP) manages non-energy 

minerals (sand and gravel) on the Outer Continental Shelf 

for coastal restoration. “BOEM ensures that the removal 

of any mineral resource is conducted in a safe and 

environmentally sound manner, and that any potentially 

adverse impacts on the marine, coastal, or human 

environments are avoided or minimized” (BOEM). For 

that purpose, offshore environmental data are crucial for 

the managers, engineers, and researchers.   

WAVCIS has been an important component of BOEM’s 

Marine Minerals Program providing observational data 

for wave modeling validations associated with predicting 

impacts to wave climate associated with excavating 

offshore sediments. In addition to hurricanes, more 

frequent but less severe winter storms can also introduce 

significant hydrodynamics response (e.g. [33-41]) and 

related sediment movement. The existing system, 

however, had been aging and the three working stations, 

even though the only such stations in the offshore area of 

the coastal Louisiana, Stations 3, 6, and 9, were 

constantly experiencing technical problems due to a lack 

of funding, antiquated electronic and data logging 

technology, and aging mechanical equipment. The 

present project was designed for the development of a 

new system using new technology that would be more 

economical to operate and at the same time, more reliable, 

with better sensors and data loggers as well as data 

transfer technology.   

 

2. Station and Installation of Instrument 

Originally, the site for the new station was selected to be 

at the old CSI 5 (Figure 1), which is an unmanned 

platform that was used by WAVCIS.  It was later 

determined that this station would be too close to shore 

and far away from the area of interest (e.g. Ship Shoal) 

and a search of a proper site then began. For instance, we 

examined a possibility of using a platform from Block 84, 

86, 87, or 99. The purpose was to select a relatively new 

site that would not be decommissioned soon, allowing us 

to collect adequate amount of data. We also examined a 

possibility of finding a wooden piling, which turned out 

to be very difficult. We identified a few locations which 

were all turned out to be unsuitable for the project: most 

of the potentially good sites were to be decommissioned 

soon. At one point, a Coast Guard lighthouse was 

identified as a potential site. It was later determined 

however that the condition of the lighthouse was not 

favorable and at the same time there was an issue of the 

ownership and associated procedure for permit of access. 

All these delayed the project for about a year. By 

November 2016, we had been working on boarding 

agreement with the owner (Fieldwood Energy) of the 

selected platform (Ship Shoal 91, 28.919ºN; -90.774ºW, 

Figure 1): we were in communication with people at 

Field Energy SS91, regarding a site visit before putting 

an ADCP with currents and wave sensors and CTD at the 

site. 

 

 

Figure 1. Study site at SS91 and relevant stations.   

The boarding agreement with Fieldwood Energy SS91 

was approved by both LSU and the company on Dec. 12, 

2016. After this, we were able to visit the site for 
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measurements aimed at the design of the installation, and 

for the actual instrument installation after the 

manufacturing of the large clamps for fixing the conduit 

for cables.  

The site SS91 at a shallow water of ~ 37’ is ideal as it is 

on Ship Shoal where dredging of sand has been ongoing 

and there is a need for proper assessment of the fate of 

dredged pit under various weather and oceanographic 

conditions and the integrated effect over the years. A real-

time station for continuous measurements of 

oceanographic conditions will be valuable. This site is 

close to the other WAVCIS stations (CSI 6 and CSI 9, 

Figure 1). This site is also in the coastal current zone in 

which the Louisiana-Texas coastal current goes through 

[42]. It is also in the area of the seasonal hypoxia. The 

data from this site can be very useful for coastal current 

model validation. This kind of models can be used for 

many purposes including the effect of severe weather, 

hypoxia, and oil spill, just to name a few. 

 

Figure 2. Fieldwood Energy Ship Shoal 91 (SS91) A & B 

platforms (7 nm offshore)   

 

Figure 3. Custom-made ADCP to reduce the effect of 

the rig legs by facing the transducer sideway. The blue 

color is antifouling paint that applied before the 

deployment. 

 

To measure the current velocity profiles, we use the 

Nortek 1 MHz acoustic Doppler profiler (ADCP, Figure 

3) – the 4-beam AWAC. The AWAC ADCP was custom 

made based on our request such that the four transducers 

are not symmetric – they are facing one side so that no 

beam would be interfered by the oil platform structure. 

The customization of ADCP heads allows for beams to 

gather data away from influence of rig structure. 

Traditional ADCP would have one beam influenced by 

the oil rig structure. To reduce biofouling, we painted the 

surface of the ADCP with blue color antifouling paint. 

The ADCP has a SD card for up to 4 GB of data storage. 

It connects with the satellite transmission box (the AOS 

Iridium Nortek module).  

This AWAC ADCP at the new WAVCIS station SS91 is a 

current profiler and a directional wave system in one unit.  

Traditional WAVCIS stations had ADCPs and separate 

pressure sensor which needed to be changed out yearly. 

Extra cabling was needed as well. The SS91 ADCP can 

measure the current speed and direction in 1-meter thick 

layers from the sensor depth to the surface. Waves of all 

varieties are measurable; this includes long waves, storm 

waves, short wind waves, or transient waves generated 

by local ship traffic.  

 

 

Figure 4. Example velocity data from the new station. 

East velocity component at various depths above the 

ADCP for March 2 – August 6, 2019. 

 

The AOS data collection/transmission unit is designed 

for easy use and can handle harsh environments. The data 

collection unit is equipped with Iridium satellite 

communication modem for a truly global coverage. It is 

a very small and light unit – only 10 inches by 8 inches 

in dimension. Compared to the old WAVCIS antenna of 

96 inches by 72 inches in dimension, this is a lot smaller 

and lighter. It takes much less deck space which is always 

very valuable on offshore platforms. In addition, since 

the old WAVCIS antennas are directional, they have to be 

precisely facing the direction of the geostationary 

satellite for reliable data transmission. When there is a 

severe weather, the antenna might be moved by the strong 

wind and data connection lost; whereas the AOS system 

is omnidirectional and it can be put in any orientation and 

thus not affected by strong wind during a severe weather. 

This makes the data transmission having better reliability 

and data quality is higher. 

The old WAVCIS ADCPs were all powered by on site AC 

power from the oil and gas company provided at the 

platform. This new ADCP however is powered by a solar 

panel charged battery.  This battery is securely housed 
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in a weather-proof aluminum electronic box with an 

automated breaker that will click off when power surges 

or lightning strikes to stop the current going to the 

instrument that might cause damages. This kind of box 

has been used by the Department of transportation along 

the highway and very reliable for outdoor including 

offshore deployment. The ADCP is mounted at about 7 

meter below the surface and looking upward so it can 

record velocity profiles at hourly intervals every meter in 

the water column above the sensor depth. 

 

After all the preparations, and some delays due to 

weather and ship time scheduling issues, the new station 

at SS91 was finally finished with several trips and the 

AWAC – AOS system started recording real time data 

from August 23, 2018 up to the present. It should be 

noted that the instrument operated in real time from 

August 23 to Dec. 9, 2018 until which it stopped as we 

were working with the system to optimize it and testing 

for a better position for the AOS box. There were some 

issues involving the cable – it must be explosion proof, 

which was a new regulation implemented after our 

proposed work. All the cables had to be remade. After 

working with the company, fixing issues of data 

transmission, we boarded SS91 again on March 2, 2019 

when we fixed the problem onsite and reactivated the real 

time data transmission since then for the AWAC ADCP. 

The data have been flowing real time since then (Figure 

4). The data happened to have captured the influence of 

a few synoptic weather systems and Hurricane Barry 

which made its landfall in Mash Island Louisiana on July 

13, 2019 with a Category 1 Hurricane wind force.  

3. Conclusions 

In this project funded by BOEM, we have selected a site 

at SS91, south of the Timbalier Bay for the installation of 

a real time ocean observing station. The station is at a 

shallow water of ~ 37’ on the Ship Shoal where dredging 

of sand has been ongoing and there is a need for proper 

assessment of the fate of dredged pit under various 

weather and oceanographic conditions and the integrated 

effect over the years.  This is a station based on an oil 

production unit owned by the Fieldwood Energy.  

We have successfully installed an upward looking ADCP 

at this station for real time data transfer through Iridium 

Satellite Communications with an omnidirectional 

antenna. This system is a lot smaller than the old 

WAVCIS stations which used an onsite desktop computer 

that was subject to hacking and frequent unwanted 

system updates that were costly for data fees. The 

hacking and unwanted system updates caused 

interruptions in operation and costly repairs (ship time + 

labor costs). The new system doesn’t use an onsite 

computer as some new technology is used and an internal 

processor and data logger replace the onsite computer. In 

addition, this system doesn’t need the bulky cooling 

systems at each of the old stations. The old stations also 

needed heavy and large directional parabolic antennas 

which is now replaced by the omnidirectional one of a 

much smaller size.   

Our intention is to keep the station running and provide 

the data to BOEM and Gulf Coastal Ocean Observing 

System (GCOOS). WAVCIS is part of the GCOOS. The 

data will be crucial for modeling studies and simulations 

of sediment transport and the fate of dredged pit off 

Louisiana coast to support the mission of BOEM/MMP 

in the OCS region. The data can also be used by 

researchers, students, including people at LSU and other 

institutions for studying the hydrodynamics and for 

numerical model predictions of the oceanic conditions 

that affect the fate of sediments and potential impact to 

any mineral resources.   

Acknowledgement 

We appreciate the assistance from Fieldwood Energy for 

providing access to the platform, for ship time scheduling, 

and diving operations; from the Field Support Cost 

Center at LSU for technical support and boat usage. We 

would like to thank M. Miner of the Water Institute of the 

Gulf, and J. Mallindine of BOEM for their assistance of 

the project at various stages. We thank the support of 

GCOOS. Study collaboration and funding were 
provided by the U.S. Department of the Interior, Bureau 
of Ocean Energy Management, Coastal Marine Institute, 
Washington, D.C., under Agreement M15AC00015.  

References 

[1] Khalil, S. M. and D. M. Lee (2006), Restoration of 

Isles Dernieres, Louisiana: some reflections on 

morphodynamic approaches in the Northern Gulf of 

Mexico to conserve coastal/marine systems, Journal of 

Coastal Research, SI 39 (Proceedings of the 8th 

International Coastal Symposium), 65 – 71. 

[2] Dingler, J. R., T.E. Reiss, and N.G. Plant (1993), 

Erosional Patterns of the Isles Dernieres, Louisiana, in 

Relation to Meteorological Influences, Journal of 

Coastal Research, 9, 112-125. 

[3] Britsch, L. D., and J.B. Dunbar (1993), Land loss 

rates: Louisiana coastal plain, Journal of Coastal 

Research, 9, 324-338. 

[4] Barras, J., S. Beville, D. Britsch, S. Hartley, S. Hawes, 

J. Johnston, P. Kemp, Q. Kinler, A. Martucci, J. 

Porthouse, D. Reed, K. Roy, S. Sapkota, and K. Suhayda 

(2003), Historical and Projected Coastal Louisiana Land 

Changes: 1978-2050, U.S. Geological Survey Scientific 

Investigations. 

[5] Penland, S., H.H. Roberts, S.J. Williams, A.H. 

Sallenger, Jr., D.R. Cahoon, D.W. Davis, and C.G. Groat 

(1990), Coastal Land Loss in Louisiana, Gulf Coast 

Association of Geological Societies Transactions, 

40(685-699). 

[6] Penland, S., P. F. Connor, Jr., A. Beall, S. Fearnley, 

and S. J. Williams (2005), Changes in Louisiana's 

Shoreline: 1855-2002, Journal of Coastal Research (44), 

7-39. 

[7] Day, J. W., Jr., D.F. Boesch, E.J. Clairain, G.P. Kemp, 

S.B. Laska, W.J. Mitsch, K. Orth, H. Mashriqui, D.J. 

Reed, L. Shabman, C.A. Simenstad, B.J. Streever, R.R. 

Twilley, C.C. Watson, J.T. Wells, and D.F. Whigham 

(2007), Restoration of the Mississippi Delta: Lessons 



 

Ocean Waves Workshop (http://www.oceanwavesworkshop.uno.edu) Pre-Proceedings Online Vol. 1 (2011) / 4 

from Hurricanes Katrina and Rita, Science, 315, 1679-

1684. 

[8] D’Sa, E. J., M. Korobkin, and D. S. Ko. (2011). 

Effects of Hurricane Ike on the Louisiana-Texas coast 

from satellite and model data. Remote Sensing Letters, 

2:11-19. 

[9] Ebersole, B. A., J.J. Westerink, S. Bunya, J.C. 

Dietrich, and M.A. Cialone (2010), Development of 

storm surge which led to flooding in St. Bernard Polder 

during Hurricane Katrina, Ocean Engineering, 37, 91-

103. 

[10] Conner, W. H., J.W. Day, Jr., R.H. Baumann, and J. 

M. Randall (1989), Influence of hurricanes on coastal 

ecosystems along the northern Gulf of Mexico, Wetlands 

Ecology and Management 1(1), 45-56. 

[11] Fearnley, S. M., M.D. Miner, M. Kulp, C. Bohling, 

and S. Penland (2009), Hurricane impact and recovery 

shoreline change analysis of the Chandeleur Islands, 

Louisiana, USA: 1855-2005, Geo-Marine Letters, 29, 

455-466. 

[12] Rego, J. L., and C. Li (2009), On the importance of 

the forward speed of hurricanes in storm surge 

forecasting: A numerical study, Geophysical Research 

Letters, 36(7), doi: http://dx.doi.org/10.1029 

/2008GL036953. 

[13] Rego, J., and C. Li, (2010). Storm surge propagation 

in Galveston Bay during Hurricane Ike, Journal of 

Marine System, 82: 265-279. 

[14] Rego, J. L., and C. Li. (2010). Nonlinear Terms in 

Storm Surge Predictions: Effect of Tide and Shelf 

Geometry with Case Study from Hurricane Rita, J. 

Geophys. Res. (Oceans), 115, C06020, doi: 10.1029 / 

2009JC005285. 

[15] Li, C., E. Weeks, and J. Rego. (2009). In Situ 

Measurements of Saltwater Flux through Tidal Passes of 

Lake Pontchartrain Estuary by Hurricanes Gustav and 

Ike in September 2008, Geophysical Research Letters, 

VOL. 36, L19609, doi:10.1029/2009GL039802. 

[16] Li, C., E. Weeks, B. W. Blanchard, (2010), Storm 

surge induced flux through multiple tidal passes of Lake 

Pontchartrain estuary during Hurricanes Gustav and Ike, 

Estuarine, Coastal and Shelf Science, 87 (2010) 517–525. 

[17] Morton, R. A. (2008), Historical Changes in the 

Mississippi-Alabama Barrier-Island Chain and the Roles 

of Extreme Storms, Sea Level, and Human Activities, 

Journal of Coastal Research, 24(6), 1587-1600. 

[18] Palaseanu-Lovejoy, M., C. Kranenburg, J.A. Barras, 

and J.C. Brock (2013), Land Loss Due to Recent 

Hurricanes in Coastal Louisiana, USA, Journal of 

Coastal Research, SI(63), 97-109. 

[19] Peng, M., L. Xie, and L. J. Pietrafesa (2004), A 

numerical study of storm surge and inundation in the 

Croatan–Albemarle–Pamlico Estuary System, Estuarine, 

Coastal and Shelf Science, 59(1), 121-137, 

doi:10.1016/j.ecss.2003.07.010. 

[20] Peng, M., L. Xie, and L. J. Pietrafesa (2006), 

Tropical cyclone induced asymmetry of sea level surge 

and fall and its presentation in a storm surge model with 

parametric wind fields, Ocean Modelling, 14(1-2), 81-

101, doi:10.1016/j.ocemod.2006.03.004. 

[21] Morton, R. A., and J.A. Barras (2011), Hurricane 

Impacts on Coastal Wetlands: A Half-Century Record of 

Storm-Generated Features from Southern Louisiana, . 

Journal of Coastal Research, 27(6A), 27 – 43. 

[22] Morton, R. A. and A.H. Sallenger, Jr. (2003), 

Morphological impacts of extreme storms on sandy 

beaches and barriers, Journal of Coastal Research, 19(3), 

560-573. 

[23] Niedoroda, A. W., D.T. Resio, G.R. Toro, D. Divoky, 

H.S. Das, and C.W. Reed (2010), Analysis of the coastal 

Mississippi storm surge hazard, Ocean Engineering, 37, 

82-90. 

[24] Guntenspergen, G. R., D.R. Cahoon, J. Grace, G.D. 

Fournet, M.A. Townson, and A.L. Foote (1995), 

Disturbance and recovery of the Louisiana coastal marsh 

landscape from the impacts of Hurricane Andrew, 

Journal of Coastal Research, SI(21), 324-339. 

[25] Fritz, H. M., C. Blount, R. Sokoloski, J. Singleton, 

A. Fuggle, B. G. McAdoo, A. Moore, C. Grass, and B. 

Tate (2007), Hurricane Katrina storm surge distribution 

and field observations on the Mississippi Barrier Islands, 

Estuarine, Coastal and Shelf Science, 74(1-2), 12-20, 

doi:http://dx.doi.org/10.1016/j.ecss.2007.03.015. 

[26] Shuckburgh, E., D. Mitchell and P. Stott (2017), 

Hurricanes Harvey, Irma and Maria: how natural were 

these 'natural disasters'?, Weather, 72(11), 353-354. 

[27] Smith, J. M., Mary A. Cialone, Ty V. Wamsley, Tate 

O. McAlpin. (2010). Potential impact of sea level rise on 

coastal surges in southeast Louisiana. Ocean 

Engineering, 37, 37–47. 

[28] Steyer, G. D., B.C. Perez, S. Piazza, G. Suir (2007), 

Potential consequences of saltwater intrusion associated 

with hurricanes Katrina and Rita, Science and the storms: 

The USGS response to the Hurricanes of 2005, 137-145. 

[29] Stone, G. W., B. Liu, D.A. Pepper, and P. Wang 

(2004), The importance of extratropical and tropical 

cyclones on the short-term evolution of barrier islands 

along the northern Gulf of Mexico, USA, Marine 

Geology, 210, 63-78. 

[30] Stone, G. W., J. M. Grymes, III, J. R. Dingler, and D. 

A. Pepper (1997), Overview and significance of 

hurricanes on the Louisiana Coast, U.S.A, Journal of 

Coastal Research, 13(3), 656-669.Stone, G.W., Condrey, 

R.E., Fleeger, J.W. and Khalil, S.M. (2009). 

Environmental investigation of the long-term use of Ship 

Shoal sand resources for large-scale beach and coastal 

restoration in Louisiana. U.S. Department of Interior, 

Minerals Management Service, Gulf of Mexico Region, 

New Orleans, LA, OCS Study, MMS 2009-024, 278 pp. 

[31] Falcini, F., Khan, N.S., Macelloni, L., Horton, B.P., 

Lutken, C.B., McKee, K.L., Santoleri, R., Colella, S., Li, 

C., Volpe, G., D'Emidlo, M., Salsusti, A., Jerolmack, D.J., 

(2012). Linking the historic 2011 Mississippi River flood 

to coastal wetland sedimentation. Nature Geoscience, 5, 

803-807. 

[32] Kolker, A.S., C. Li, N.D. Walker, C. Pilley, A.D. 

Ameen, G. Boxer, C. Ramatchandirane, M. Ullah, and 

K.A. Williams, (2014). The impacts of the great 

Mississippi/Atchafalaya River flood on the 

oceanography of the Atchafalaya Shelf. Continental 

Shelf Research, 86, 17-33. 

[33] Feng, Z., and C. Li. 2010. Cold-front-induced 

Flushing of the Louisiana Bays, Journal of Marine 

System, 82: 252-264. 



Template for Extended Abstract 

 5 

[34] Li, C., H. Roberts, G. W. Stone, E. Weeks, and Y. 

Luo (2011), Wind surge and saltwater intrusion in 

Atchafalaya Bay during onshore winds prior to cold front 

passage, Hydrobiologia, 658(1), 27-39, 

doi:http://dx.doi.org/10.1007/s10750-010-0467-5. 

[35] Li, C., (2013), Subtidal Water Flux through a Multi-

inlet System: Observations Before and During a Cold 

Front Event and Numerical Experiments, JGR-Oceans, 

VOL. 118, 1–16, doi:10.1029/2012JC008109, 2013. 

[36] Li, C., E. Weeks, B. Milan, W. Huang, R. Wu, 2018. 

Weather Induced Transport through a Tidal Channel 

Calibrated by an Unmanned Boat, Journal of 

Atmospheric and Oceanic Technology 35(2), 261-279. 

[37] Li, C., Wei Huang, Brian Milan, 2019. Atmospheric 

Cold Front Induced Exchange Flows through a 

Microtidal Multi-inlet Bay: Analysis using Multiple 

Horizontal ADCPs and FVCOM Simulations, Journal of 

Atmospheric and Oceanic Technology, 36: 443-472. 

[38] Lin, J., C. Li, K. M. Boswell, M. Kimball, and L. 

Rozas (2016), Examination of Winter Circulation in a 

Northern Gulf of Mexico Estuary, Estuaries and Coasts, 

39(4), 879-899, doi:http://dx.doi.org/10.1007/s12237-

015-0048-y. 

[39] Huang, W., and C. Li (2017), Cold Front Driven 

Flows Through Multiple Inlets of Lake Pontchartrain 

Estuary, Journal of Geophysical Research. Oceans, 

122(11), 8627-8645, 

doi:http://dx.doi.org/10.1002/2017JC012977. 

[40] Keen, T. R. (2002), Waves and Currents During a 

Winter Cold Front in the Mississippi Bight, Gulf of 

Mexico: Implications for Barrier Island Erosion, Journal 

of Coastal Research, 18(4), 622-636. 

[41] Moeller, C. C., O. K. Huh, H. H. Roberts, L. E. 

Gumley, and W. P. Menzel (1993), Response of Louisiana 

coastal environments to cold front passage, Journal of 

Coastal Research, 9(2), 434-447. 

[42] Cochrane, J.D., Kelly, F.J., (1986). Low-frequency 

circulation on the Texas-Louisiana continental shelf. 

Journal of Geophysical Research 91, 10645-10659. 

 

 

  


	A New Real-Time Ocean Observing Station on Ship Shoal on Louisiana Shelf
	

	Template for Extended Abstract

