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Presentation Notes
Sometimes it time and prompting  for a client to realize that the remedial alternative is not performing as hoped.  This is realization took 5 years to come about at the end result is the topic of this presentation.


Site Location Map
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Presenter
Presentation Notes
The site is located near Mitchell, Kansas in the south-central portion of the state.


Site Overview

» Located in rural south central Kansas

» Natural gas liquid (NGL) storage facility with brine
storage ponds

» NGL stored in salt caverns 700 ft. bgs

» Groundwater contamination as a result of release
from previously unlined brine ponds

» Chloride concentrations in excess of acceptable
levels (SMCL 250 mg/L)
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Presentation Notes
NGL is stored in salt caverns approximately 700 feet bgs. The brine is collected in ponds from cavern operations.


Geology and Hydrogeology

» Site consists of loess overburden deposits

» The uppermost bedrock consists of shale, siltstone
and sandstone of the Cretaceous Kiowa Shale

» Groundwater yield to wells is limited to 0.25to 1.5
gpm

» Groundwater movement controlled by flow along
preferential pathway in soil and bedrock

» Relatively tight soil/rock matrix
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Generalized Geologic Profile
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Presentation Notes
This is a generalized geologic profile of the Mitchell site from west to east.  Overburden (primarily clay and silt) shown in yellow with lenses or bodies of sandy clay, sand and gravel.  Two predominate horizons of caliche have also been encountered at the site.  The underlying bedrock (predominately in orange).  Previous investigations had identified an erosional feature (trough) in the upper bedrock surface. 


Hydrogeologic Testing

» Historically several attempts to perform pump tests
In vertical wells

» Previous tests indicated yields between 0.25 to 1.5
gpm

» ROl was 10 to 30 feet

» Evaluation led to installation of the collection trench
as hydraulic containment alternative to maximize
the interconnection of preferential groundwater

flowpaths
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OnePass Trencher
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Presentation Notes
Maximum depth of 35 feet for onepass excavator.  Required the excavation of a access trench 10 ft deep (at deepest point) x 70 feet wide x 1480 ft in length to reach a 45 ft. depth at sump. 1:1 slope on excavation.


Trench Installation
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Presentation Notes
1480 ft in length.  45 ft at sump and 35 ft at end of trench


concerns

» System didn’t provide capture and only provided
minimal recovery of impacted fluids

» Maximum rate was 10 gpm with operation at
around 8 gpm (system installed 2007-2008)

» KDHE wasn’t satisfied with the lack of hydraulic
containment/control

» Requested that aquifer testing be performed to
prove or disprove effectiveness of trench
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Comparison Pumping vs. Static

Static Condition 2006 Pumping Condition 2010
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Comparison Pumping vs. Static

Pumping Condition 2010 Static Condition 2012
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Field Activities

» Series of piezometers and monitoring wells were
installed (four inside and nine outside trench)

» Step test performed (40, 60, 80, & 93 gpm). 50
gpm selected for constant rate

» /6 hour constant rate test
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Maximum Drawdown — 2012 Test
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Conclusions from Aquifer
Testing

» Data from the constant rate test proved that trench
construction was viable

» Linear and_ radial zones of influence were obtainable
and sustainable

» Regulators concurred

» Increasing pump size and collection infrastructure to
accommodate higher flow/yield
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Upgrades

» New Control Panel
« PLC/OIT Unit
« VFD
o dV/dT filter

» Submersible Pump
» Radio Network
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Presentation Notes
The PLC has a touchscreen OIT built in for operation and viewing system data.  The dV/dT filter controls voltage spikes generated by VFDs and long motor lead lengths (our was over 540 ft. from the building).  The submersible pump is a Goulds 55GS50, and as installed, can produce around 72 gpm.

The PLC communicates with the Clients existing SCADA network via a radio antenna on the outside of the building.  It allows the control room to monitor the system remotely and log data from the system.


PID Program

» PID
* Proportional
* Integral

« Derivative

» PLC Program uses a Pl loop
function block

» Controls Pump Speed via
the VFD

« Hard Limits
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PID stands for Proportional Integral Derivative. The three terms relate to how the function handles the error. The Proportional term will give an output which is proportional to the current error value.  The Integral term is the sum of the error over time and helps drive the process to the setpoint.  The derivative is the slope of the error over time. It can help decrease the time needed for a process to get settled on the setpoint.  The D term is seldomly used and was not used in this application.

The PI Loop acts like a cruise control for the pump.  It modulates the pump speed based on water level, and strives to keep the water at the targeted depth to water.

Based on minimum speeds required for pump cooling, we have hard limits in the PLC program and the VFD program to prevent the pump from running below 30 Hz or 1750 RPM.
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The PI Loop in the programming software (CSCAPE) is shown on the left.  The Setpoint (R123) is the Target Depth to Water, the Process Variable (R127) is the Depth to Water, and the Control Variable (R2016) is the pump speed


Well Cycling Logic

» System is providing capture

—

» Lower hard limit prevents Vi
pump from running at required 2
speed. —
» Implemented well cycling Gt
« Shuts down for one hour AND e
the well recovers e T -
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The system is providing adequate capture.  Based on groundwater recharge, the pump would need to run at lower than 1750 RPM to maintain the target DTW.  With the program setup with a hard lower limit, the pump will run not run below 1750, even if the PI loop is saying it should.  This causes the water level to continue to drop until a low water alarm trips and the system shuts off until an operator visits the site and resets the system.

In an effort to maintain constant pumping, well cycling logic was added.  When the target water level is reached and the pump maintains a speed of 1750, the well will continue to draw down past the target depth to water.  When it reaches 0.4 ft below the TDTW, it will shut down for one hour AND until the water level reaches 0.4 ft above the target depth to water, before automatically restarting.




Groundwater Map May 2015
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Conclusions

» Data from the constant rate test proved that trench
construction was viable

» Linear and_ radial zones of influence were obtainable
and sustainable

» Modifications and upgrades to system providing
hydraulic control
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Questions?
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Canal of Mitchell
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