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Comparison between the RESPEC Draft proposal and 
the CORS911 Monitoring & Early Warning Systems 
Monday, April 01, 2013 
 
On Sunday, March 31, 2013, LADOTD requested comments and feedback regarding a counter proposal 
submitted by Texas Brine Company regarding the monitoring and early warning system for the portion 
of Highway 70 vulnerable to the Napoleonville sinkhole event in Assumption parish, Louisiana. 
 
This memo is intended to provide feedback to LADOTD regarding the plan submitted by Texas Brine 
Company to use the RESPEC real-time monitoring and early warning system of inclinometers, tilt meters, 
and water level transducers for the Napoleonville sinkhole event.  This memo emphasizes the proposal 
by the C4G to deploy the CORS911 to monitor surface stability along Highway 70. 

Summary:   
The RESPEC system represents a significant investment in the monitoring of the sinkhole and the 
stability of the environment in the vicinity of Highway 70.  The decision to implement either system 
does not represent a mutually exclusive scenario.    The monitoring described by both proposals 
inherently measure different characteristics of surface stability.  Accordingly, both proposals should be 
implemented in order to support public safety, promote collaboration, and mitigate the potential risk to 
the highway infrastructure. 

Question 1:  How does the RESPEC system compare to the system 
proposed by LADOTD? 
The RESPEC system employs a real-time system of instruments deployed in locations across the 
impacted region that feeds an early-warning system.  The proposal represents and expansion of an 
existing system previously installed by the company.  
 
Like the LADOTD proposal, this system utilizes an array of tools and communication systems to link 
together a monitoring solution managed by a decision support tool for early warning.    
 

Current System 
• Instrumentation:  4 tiltmeters, 5 in-place inclinometers (IPIs), 3 water-level transducers, 19 

reflectors for InSAR, and data loggers. 
• Spatial Resolution:  0.01ft. 
• Temporal Resolution: 15 minute 
• Communications: Cellular 
• Warning System:  preset tilt exceedence values trigger notification via “Atlas” Web site and 

email list of over 35 addresses. 
 
Proposed System 

• Instrumentation:  4 tilt meters, 11 IPIs, 16 water level loggers.    
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Deployment 
• New instrumentation is proposed in the soils near and around the sinkhole and nearby caverns.    
• 4 tiltmeters will be installed at the Bayou Corne and Grand Bayou bridges, 2 per bridge.   
• 5 IPIs will be installed along Highway 70. 

 

Real-Time Reporting 
• Vista Data Vision (VDV) to replace the Atlas monitoring system 

o Reporting & Visualization 
o password-protected access 

• Notification Protocols coordinated by Texas Brine Company. 
 

Benefit 
• The RESPEC draft proposal (March 21, 2013) will improve the spatial and temporal density of 

their existing monitoring system. 
• The proposal includes an updated early warning system framework. 

 

Cost 
• Year 1: $238,000 
• Annual: $149,000 

 

Questions that may need further explanation: 
• Do the proposed costs include the system and instrumentation already in place? 
• Combined utilization of instrumentation and InSAR to monitor subsidence (March 21, 2013: 

Page 4) 
o InSAR is often used to monitor subsidence. 
o The ability to detect slight changes in elevation requires higher band resolution.   

 Higher band resolution is susceptible to de-correlation errors resulting from 
disturbed ground cover, water level changes, and vegetation growth. 

 What bands are used?  In light of the challenges posed by decorrelation errors, 
what resolution is achieved for the small spatial coverage? 

•  “… water in the swamp is essentially still (not flowing), the water surface must be the same 
elevation everywhere and creates a horizontal plane that can be used to measure subsidence.” 
(March 21, 2013: Page 6) 

o Evidence of this claim has not been presented.  The entire hydrologic framework is 
tidally influenced by Lake Verret, which may invalidate this claim without further study.   

o High resolution InSAR (e.g., C-band @ 5.6cm) is vulnerable to decorrelation errors 
resulting from disturbed land surfaces (including water level changes and vegetation 
growth).   Lower resolution InSAR (e.g., L-Band @ 20cm) is less susceptible to 
decorrelation issues).  Low-resolution bands do not achieve the proposed resolution of 
0.02 foot (0.61cm). 
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Question 2:  What are the advantages of the system proposed by 
LADOTD? 
The CORS911 deployment of 4 to 5 continuously operating GPS reference stations (CORS) will provide 
real-time, always-on GPS positional monitoring of surface conditions.  Autonomous GPS reference 
stations provide a nominal precision of 8mm (0.026 ft., 0.31 inches) horizontally, 15mm (0.49 ft., 0.59 
inches) vertically.   When networked using the LSU C4GNet Real-Time Network (RTN), the published 
positioning performance of the receiver improves to 3mm (0.009 ft., 0.12 inches) horizontal and 3.5mm 
(0.011 ft., 0.14 inches) vertical.  
 

Proposed System 
• Instrumentation:  5 CORS GPS monitoring stations along highway 70 
• Spatial Resolution:  positional accuracy of <4 mm (<0.014 ft.) 
• Temporal Resolution:  1 second 
• Communications: Cellular modem 
• Warning System:  preset tilt exceedence values trigger notification via C4Gnet Web site and 

email to list server.  Protocols to be established by LADOTD. 
 

Deployment 
• 3 CORS sites on Bayou Corne, Grand Bayou, and Bayou Choupique bridges 
• 2 CORS along Highway 70 
• All proposed CORS sites in the Highway Right-of-Way 

 

Real-Time Reporting 
• C4GNet RTN Web site 

o Reporting & Visualization 
o Secure login 
o Data downloads are capable 

 
Cost: 

• Year 1: $350,000 
• Annual: $13K-18K per station (est.). 

 

Benefit 
• Ability to detect local and global deformation.  Multiple, autonomous CORS systems capable of 

independently detecting changes in horizontal and vertical positions relative to each CORS911 
station, and relative to the C4GNet RTN.   

o 3-4mm accuracy when networked to the C4GNet RTN 
o Multiple monitoring solutions (see below). 

• System Confidence:  System is fault tolerant with local and network storage, grid and solar 
power.    Furthermore, the system can be tuned for local environmental conditions, thus 
reducing false positive/negative responses.  Tuning can improve consistency and confidence.   

• Collaboration: Share resources between LADOTD monitoring systems (e.g., local horizontal and 
vertical reference datums tied to the national spatial reference system; coordinate cellular data 
traffic). 
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• Experience: utilization of an established and currently operational Real-Time Network of 60 
CORS sites across Louisiana, Mississippi, Texas, and in the Gulf of Mexico. 

• Consistency:  C4Gnet has long-term presence in the state.   
o State law supports the C4Gnet RTN (2006 - R.S. 50: 173.1). 

• Academia.  Non-stakeholders. 
 

CORS911 Real-Time Monitoring and Warning System  
Networked CORS911 installations will also benefit from a real-time monitoring and warning system 
provided by positional integrity software maintained by the Center.   Integrity management software 
will constantly monitor CORS position dynamics through various diagnostic tools and alerting options.  
 

Key components include:  
• Coordinate Monitoring: continuously monitoring the coordinates of all station positions with 

CM accuracy. 
• Network Monitoring: continuously monitoring the coordinates of CORS911 sites relative to the 

C4GNet RTN. 
• Real-time and post processed motion detection 
• Alarms and custom-set thresholds for movement detection. 
• Web logins that permit coordinate observation, report generation, and system status checks. 

 
The goal of integrity monitoring is to detect whether observed points move significantly over time and 
to understand the trend in the movements to enable users to respond appropriately.  Accordingly, the 
system has three core integrity functions to enable users to precisely identify how motion is affecting 
network performance: detection, warning, and measurement. 
 
When the positional integrity of a reference station has been compromised due to station displacement 
or receiver connection status, the RTN software detects both rapid and long-term changes in real-time.  
As a result, it will trigger alarms or warnings to notify network operators of the changes.  Combined, the 
software and hardware provide precise measurements of the antenna location before, during, and after 
the events occur to detect the magnitude of the movements. 
 

The C4GNet RTN provides a complete suite of monitoring and analysis engines 
to assess the dynamics of a network: 

• Server-Based RTK Engine:  Determine motions via base-line solutions computed between CORS 
(5cm every 10 seconds). 

• Network Motion Engine: Detect changes to network geometry (3mm – 4mm over 3 – 12 hours). 
• Rapid Motion Engine:  Detect significant movements occurring rapidly (velocity at 3cm/second). 
• Post-processing Engine: Capable of measuring long-term drift and assessing cyclical or seasonal 

movements (1mm post-processing). 
 

Detectible Motions: 
• Acute, localized motions:  detect spurious, rapid motions. 
• Acute, widespread movements: rapid motion detection over large areas, typical of tectonic 

movement (e.g., earthquake).  Integrity monitoring of station and network characteristics to 
assess what actions are needed. 
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• Chronic, long-term movement: isolate seasonal heave and tectonic drift via trend assessments. 
 

Early warning Example:  
An example of the early warning notification service is available online: 
ftp://mimir.lsu.edu|anonymous:user@mimir.lsu.edu:2123  
 
See the presentation: CORS911 - Network motion detection demonstration.pdf 
The above presentation demonstrates how 2 CORS sites are able to reveal rapid motion changes over a 
small space. 

Question 3:  Where has the technology proposed by LADOTD been used 
in the past? 
 

C4GNet Real-Time Network 
The C4G Maintains a network of CORS sites across Louisiana.  The system was implemented in 2001, and 
has continued as an uninterrupted network since 2004 (Figure 1). 

• http://c4gnet.lsu.edu/ 
• Sustained horizontal and vertical precision of 3mm and 3.5mm, respectively. 

 

 
Figure 1: C4GNet Real-Time Network (April, 2012) 

 

ftp://mimir.lsu.edu|anonymous:user@mimir.lsu.edu:2123/
http://c4gnet.lsu.edu/
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2008 Daisetta, Texas, Sinkhole  
In 2008, the LSU Center for GeoInformatics (C4G) deployed 2 continuously maintained a CORS 
installation for the Daisetta, TX sinkhole event.  The first CORS deployment was a temporary monitoring 
site that delivered data via cellular data modem to C4G web servers (Figure 2).  After six months, a 
permanent CORS site was installed on the grounds of the local high school.  The site, XDHS, remains 
operational to this day.  Instrumentation includes a Trimble NetRS receiver and GPS antenna. 

• http://c4g.lsu.edu/c4g15/index.php?option=com_content&view=article&id=32:the-sinkhole-at-
daisetta-tx&Itemid=52 

 

 
Figure 2:  Example of the Daisetta, TX Real-Time CORS data with integrity warning levels (dashed red 

and orange lines). 
 

Geophysical Applications of Real-Time GPS  
Real-time GPS and CORS installations are utilized by geologists, geophysicists, and other geo-physical 
scientists to monitor both acute and chronic stability characteristics (e.g., surface motions).  These 
applications include, but are not limited to: 

• Real-time GPS used to send the alert before a deadly landslide: 
https://register.unavco.org/public/profile/viewab.aspx?xt=623 

• Real-time monitoring of an active Hawaiian Volcano: 
http://www.nagt.org/nagt/vepp/index.html  

• GPS to monitor subsidence: 
http://www.unavco.org/science/snapshots/environmental-hydrogeodesy/2012/burrough.html  

• Rapid Earthquake Assessment with Geodetic Networks: 
http://www.unavco.org/science/snapshots/solid-earth/2012/crowell.html 

 
 

http://c4g.lsu.edu/c4g15/index.php?option=com_content&view=article&id=32:the-sinkhole-at-daisetta-tx&Itemid=52
http://c4g.lsu.edu/c4g15/index.php?option=com_content&view=article&id=32:the-sinkhole-at-daisetta-tx&Itemid=52
https://register.unavco.org/public/profile/viewab.aspx?xt=623
http://www.nagt.org/nagt/vepp/index.html
http://www.unavco.org/science/snapshots/environmental-hydrogeodesy/2012/burrough.html
http://www.unavco.org/science/snapshots/solid-earth/2012/crowell.html
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