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System Optimization
• Ensuring the Remedial Action (RA) system is 

most effectively treating contamination.
• Utilize data collected from Operation & 

Maintenance (O&M) events to determine 
effectiveness.

• Can be evaluated and applied at different 
stages of remediation.

 - System Design
 - Startup
 - Throughout system operation
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Why Optimize? 

Uncertainty of where to focus remedial efforts after treating the target area
 - Soil heterogeneity can cause contamination pockets that may be  

difficult to reach. 
 - Some areas may be receptive to the remedial approach, while 
others appear unaffected.
  a.) Modify System?
  b.) Change the remediation approach?
Potential savings on costs associated with O&M and sampling.
The subsurface dynamics change with the implementation of remediation 
systems.
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Remedial Action Evaluation

The facility status will vary when the site 
manager receives a site.

• Involvement with Site Assessment 
(SA) and Remedial Action Plan 
(RAP) phases

• Received at Remedial Action 
Construction (RAC)/RA Startup 
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Remedial Action Evaluation

The facility status will vary when the site 
manager receives a site.

• Received during the continuation of 
O&M

• Currently in Natural Attenuation 
Monitoring/Post Active Remedial 
Monitoring (NAM/PARM) with 
apparent contaminant rebounding of 
recalcitrant compounds
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O&M Reports

Things to consider when reviewing submitted O&M Reports:
• O&M Reports provide the information needed to evaluate the 

effectiveness of the remediation system.
• Tracks the progress of remediation.
• Illustrates the influence that the remediation system has on 

Contaminants of Concern (COCs) in the subsurface.
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O&M Reports

Important information found in O&M Reports

• Reading/analyzing groundwater analytical 
data.

  - Influence the Remedial system has in  
   the subsurface at key monitoring wells

• Current system configuration
 - Operational Parameters
• Location of contaminant plume
 - Comprehensive annual sampling
• System run time
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Reading/analyzing  
influence data for key 
wells

• Dissolved Oxygen
• Pressure/vacuum measurements
• Groundwater elevation levels
• Location and levels of dissolved 

contaminant concentrations
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O&M Reports
Things to consider when evaluating the 
performance of the remediation system

• Check to see if the treatment points 
are addressing the impacted zone 

• Are the contaminant concentrations at 
key monitoring wells reducing at an 
acceptable rate?

• Contaminant plume migration
• Groundwater contaminant rebound
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Performance Control

Ways to optimize Air Sparge/Vertical Extent (AS/VE) 
system performance

• Applied vacuums to the VE wells and sparge 
pressures for AS wells

• Well configuration where the 
vacuums/pressures are applied.

• Is influence seen at the target plume area?
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Example
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A Brief Site History
• Site received during NAM sampling.
• AS/SVE system operational for 4 yrs. and 

moved to NAM.
• COC rebound occurred and RAP Mod 

approved for AS/Bio Sparge (BS)/Soil 
Vapor Extraction (SVE).

• Operating for approx. 1 yr.
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 Groundwater (GW) 
plume prior to RAP Mod. 
Key wells to target are 
Monitoring Well (MW)-4 
& MW-15 (on-site), and 
MW-21 (off-site)
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 AS/BS/SVE 
system is to 
focus on 
remediating 
COCs found in 
monitoring wells 
MW-4, MW-15, 
and MW-21.

 AS-8 & SVE-8 
installed to treat 
GW in vicinity of 
MW-21
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 Benzene-Toluene-Ethylbenzene-Total Xylenes (BTEX) 
& naphthalene compounds for key well MW-15 have 
been reduced to below their respective Groundwater 
Cleanup Target Levels (GCTLs). 
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 MW-4 was not being sampled during the operation of 
the previous remedial system. 

 GW COCs are not reducing as consistently as MW-15 
(notice the screen interval of MW-4 is different than that 
of MW-15).
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Observations

• Current RA System appears to 
effectively treat key MWs intersecting 
the water table (MW-15 & MW-21)

• Focus remedial efforts on the COCs in 
depth of the screen interval of MW-4 
(17-27 ft BLS) 

• Determine if additional AS wells need to 
be installed deeper (currently screened 
at 28-30 ft below land surface (BLS)).

• Another RAP Mod perhaps?
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What has been done?

• RAP Mod Approved for two additional 
AS wells installed to 35 ft BLS 
(approximately 5 ft deeper than existing 
AS wells)

• MW-4 is showing a positive response 
with increasing dissolved oxygen (DO) 
and decreasing COCs 

• Continue to observe MW influence data 
and groundwater contaminant trends 
during system operation
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Prior to RAP Mod, MW-4 did not 
show elevated D.O. Readings

After 2nd RAP Mod implementation
D.O. values increase

Make sure to check
system readings
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Groundwater contaminant concentrations are 
now showing a decreasing trend in MW-4
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Current GW COC
Plume Map
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Example

23

 



Brief Site History

• SA/NAM activities from 1994 – 2005.
• RAP for AS/SVE system approved 2007 

(never implemented).
• RAP Mod approved for episodic AS/SVE in 

2020.
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• GW Plume is to 
the north of 
former 
dispenser 
island.

• MWs 6, 9 & 11 
are over Natural 
Attenuation 
Default 
Concentrations 
(NADCs) for 
total xylenes 
(source wells).
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• Proposed to 
install 4 AS 
and 4 SVE 
wells.

• Conduct 
episodic 
O&M events.
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What has been done?

• 12 monthly AS/SVE episodic events 
conducted.

• 20 lbs hydrocarbons (HCs) removed from 
subsurface (10 lbs more than assumed in 
RAP).

• COCs in MW-6 decreased below GCTLs

• COCs in MWs-9 Decreased below NADCs

• COCs in MW-11 Remain above NADCs & 
MW-13 is now above GCTLs for 
ethylbenzene, total xylenes and naphthalene
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BTEX COCs in MW-6 
have been decreased 
to below GCTLs.

Active remediation 
began on 12/11/2023.

Episodic events 
remediated GW 
impacts found in 
vicinity of MW-6.
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BTEX COCs in MW-9 
have been decreased 
to below NADCs.

Active remediation 
began on 12/11/2023.
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BTEX COCs in MW-6 
have been decreased 
to below GCTLs.

AS/SVE Episodic 
events influencing 
groundwater in the 
vicinity of MWs 6, 9, 
and 11.

There is no significant 
influence in the vicinity 
of MW-13.
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BTEX COCs in MW-11 
remain above NADCs.

Apparent rebound of 
COCs in vicinity of 
MW-13 (previously 
under GCTLs.

Additional remediation 
needed to address 
impacts in vicinity of 
MW-13 and continue 
efforts at MW-11. 
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What has been done?

• RAP Mod approved in May 2025.

• Change episodic AS/SVE treatments to a 
permanent system.

• Install an additional AS & SVE well to 
remediate groundwater COCs in vicinity of 
MW-13.

32

    



33



Site History
• Site Assessment Report (SAR) Approved 

in 2010.
• Source Removal conducted in 2010.
• Approx. 8,000 tons impacted soil removed.
• RAP Approved for AS/SVE in 2011.
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Brief O&M Summary
• AS/SVE system operational since 

2012.
• Most of the dissolved GW 

contamination has been reduced to 
the shallow zone of the surficial 
aquifer.

• Remediation system effective in 
reducing COCs to localized zones.
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SVE Wells

AS Wells
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• When the site 
was received, 
COCs were 
limited to two 
MWs in the 
Shallow zone 
(SMW-2R & 
SMW-15R). 

• The intermediate 
and deeper zones 
of the surficial 
aquifer appeared 
to have been 
remediated.
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• DO 
concentrations 
were measured at 
0.37 mg/L for 
SMW-2R and 
3.52 mg/L for 
SMW-15R.

• Time to evaluate 
the treatment well 
array to see if 
influence can be 
reached for 
SMW-2R.
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• Intermediate zone 
appears to have 
been remediated.

• IMW-36R has 
been highlighted.
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• Figure depicting 
the dissolved 
oxygen 
concentrations for 
the intermediate 
zone.
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Adjusting treatment point 
operation

• The number of treatment points of the 
remediation system were reduced to 
target the area of residual 
contamination located at monitoring 
well SMW-2R.
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• Remedial System prior to optimization • Remedial System after optimization47

 



• The contaminant 
concentrations in 
the vicinity of 
monitoring well 
SMW-2R were 
reduced to below 
their respective 
NADCs.

48



• DO 
concentrations 
have improved in 
the vicinity of 
monitoring well 
SMW-2R.

• Figure illustrates 
DO conc. of 7.49 
mg/L in SMW-2R.
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• Apparent 
rebounding 
occurred in 
intermediate 
monitoring well 
IMW-36R.
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Additional Assessment
• Rebounding in monitoring well IMW-36R.

• Seven additional intermediate monitoring 
wells were installed to an approximate 
depth of 40 ft BLS.

• One deep monitoring well installed to a 
depth of 70 ft BLS for vertical delineation.

• The additional assessment gave a more 
accurate depiction of the current 
groundwater contamination due to the 
rebounding. Also provided the new target 
area to focus remedial efforts.

51



52

  



• IMW-43 boring log 
indicates OVA 
spike around 15-
20’ bls and around 
35 bls.

• Clay found at 36’ 
bls to end of 
boring.
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GW NADC plume defined in the intermediate zone. DO influence less than 1 mg/L in target area.
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RA System Adjustments

• Additional monitoring points have been 
included in the AS/SVE well array to 
further remediate the contamination 
discovered in the intermediate zone of 
the surficial aquifer.

• A RAP Mod Scope of Work was 
generated for the potential addition of 
sparge points to address the areas in 
the subsurface that are not receiving 
influence from the current treatment 
network.
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• The AS/SVE well 
array was 
increased to 
further remediate 
GW 
contamination 
discovered in the 
intermediate zone 
of the surficial 
aquifer.
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System Optimization - Takeaways
• Evaluating the effectiveness a remediation 

system has on subsurface contamination is a 
dynamic process.

• It is important to utilize the information received 
from O&M reports to make changes needed for 
system optimization.

• Ask questions.

62



63

Thank You

Brian Nicolson, P.E.
Orange County PRP

407-836-1466
Brian.Nicolson@ocfl.net
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