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Purpose: Why Are Corrective Measures Required?

• Results of the RCRA Facility Investigation (RFI) 
shall dictate whether further action is required 

• Contamination must be addressed

• If risk assessment results indicate site poses a risk

• Contaminant concentrations exceed action levels 

• Note that a CMS may be required even if an 
action level is not exceeded



Step 1: Identify and Develop Corrective 
Measures Alternatives 

• Describe the current situation based on site-specific 
circumstances developed from the RFI results (nature, extent of 
contamination, chemicals of concern, impacted media, etc.)

• Establish media cleanup objectives for the corrective action 
based on public health and environmental criteria

• Site-specific action levels in a given media that a final remedy must be 
achieved

• Consider points of compliance where the media cleanup levels are  to be 
achieved

• Remediation time frames to achieve action levels



Identify Corrective Measures Alternatives 

• Evaluate only implementable approaches, consistent with expected 
current and future land uses (residential or commercial/industrial) that:

• Are protective of human health and the environment,

• Attain media cleanup objectives, and

• Control the sources.

• Alternatives that do not meet these criteria do not warrant further 
consideration.



Case Study - Overview

Cappy’s Manufacturing (Cappy’s)

• RFI identified two Solid Waste 
Management Units (SWMUs) 
source areas  that require 
corrective action

• SWMU 1: Former Auto 
Maintenance Shop with a 
leaking UST

• SWMU 2: Drum Burial Area 
- drums of unknown buried 
waste present



Case Study: Establish Media Cleanup Objectives

  
• The RFI for Cappy’s confirmed that:

• Chemicals of concern (COCs) include: VOCs, SVOCs, PAHs, and metals

• Nature and extent of contamination to impacted media is defined

• Cleanup or action levels established

• Releases from SWMU 1 and SWMU 2 have impacted groundwater 
and soil so complete or potentially complete exposure pathways from 
soil, groundwater, and vapors

▪ Risk exposure pathways identified based human and ecological 
receptors, and on current and future land use:

▪ Commercial/industrial workers and construction workers

▪ Residential – Daycare facility



Case Study: Media Cleanup Objectives for Cappy's
SWMU 1

• UST removed and impacted soil excavated as interim measure 

• Adjacent concrete pad remains intact and in good condition, no 
cracks identified

• Confirmation samples from UST excavation indicate subsurface 
saturated soil > 15 ft below ground surface contamination present 
above action levels; concerns with soil vapors.

• Groundwater contamination above action levels and plume extends 
underneath Daycare facility. 

• Vapors from impacted groundwater contamination are of concern

• Results of soil gas and indoor air study at Daycare confirms levels are 
protective based on action levels developed as part of human health 
risk assessment



Case Study: Media Cleanup Objectives for 
Cappy's SWMU 2

▪ Vertical and horizontal extent of impacts to soil and groundwater 
delineated and COCs present above action levels

▪ The location and depth of buried drums identified based on results of 
results of electromagnetic induction and magnetometry, test pitting and 
directional drilling

▪ Groundwater impacts from the buried drum area were minor; however, 
the release from SWMU 2 is co-mingled with release from SWMU 1



Step 2: Evaluation of the Corrective Measure 
Alternatives 

• Respondent shall evaluate corrective measure alternatives based on the initial screening in 
Step 1

• Components to consider when evaluating corrective measure alternatives

• Evaluate only the most likely alternatives that can be reasonably expected to meet 
remediation goals and agreed to by the facility and the regulators

• The level of documentation required should be based on what is necessary to 
adequately document the decision rationale

• Simple, straightforward contamination scenarios may require:

• Evaluation of a more limited number of alternatives

• Less detailed evaluation and documentation

• More complex contamination scenarios may require:

• Evaluation of a greater number of alternatives

• More detailed evaluation and documentation



Step 2: Evaluation of the Corrective Measure 
Alternatives (cont.)

• Components to consider when evaluating corrective measure alternatives 
(cont.)

• Identify technologies to address each COC and media of concern

• Screen technologies to identify those that are most likely to be effective

• Combine technologies into alternatives that address all contamination 
issues at the site, the media of concern, risk and exposure pathways for 
receptors



Performance Standards and Media Cleanup 
Standards
• Remedial alternatives must meet three performance standards:

• Attain media cleanup standards

• Control the sources of the releases

• Protect human health and the environment

The performance standards are considered the main goal of the cleanup, and 
are non-negotiable 

• Attain media cleanup standards

• Ability of alternatives to achieve the media cleanup standards or action levels

• Does not necessarily mean removal or treatment of all contaminated material 
above specific constituent concentrations

• Remedies may attain media cleanup standards through combinations of 
removal, treatment, engineering and institutional controls



Balancing Factors

• If more than one remedial alternative meets the performance standards, consider the 
balancing factors to select the remedial alternative. Balancing factors are:

• Long-term reliability and effectiveness

• Magnitude of residual risk

• Adequacy and reliability of controls

• Preference for treatment over containment, where appropriate, but does not 
preclude protective containment remedies

• Reduction of toxicity, mobility, or volume of wastes

• Treatment process used and materials treated

• Amount of hazardous materials destroyed or treated

• Degree of expected reductions in toxicity, mobility, or volume

• Degree to which treatment is irreversible

• Type and quantity of residuals remaining after treatment



Balancing Factors (cont.)

• Short-term effectiveness

• Protection of community during remedial actions (transportation-related 
risks)

• Protection of workers during remedial actions (contaminated dust)

• Environmental impacts (sediment disturbance)

• Time until remedial action objectives are achieved

• May conflict with first two factors (long-term reliability and reduction of 
toxicity, mobility, or volume of wastes)

• State and community acceptance 

• Should consider reuse and future planning



Balancing Factors (cont.)

• Implementability

• Ability to construct and operate the technology

• Reliability of the technology with regard to technical practicability

• Ease of undertaking additional corrective measures, if necessary

• Ability to monitor effectiveness of remedy

• Coordination with other agencies and community

• Availability of off-site treatment, storage, and disposal services and 
specialists

• Availability of prospective technologies



Balancing Factors (cont.)

• Community  and State Acceptance: which includes community involvement as an 
ongoing part of the corrective action and selection of remedies, and address concerns 
raised by public, and regulatory compliance

• Cost

• Capital costs for anticipated life of the remedy

• Operating and maintenance costs for anticipated life of the remedy

• Present worth costs

• Can be used to select less costly remedy that offers equivalent protection

• Timing influences cost

• Cost can and should be considered when choosing among the remedies meeting 
threshold criteria

• Choose the remedy which most appropriately addresses the situation and 
provides the most efficient use of Agency and facility resources



Balancing Factors (cont.)

• Any one of the balancing criteria may prove to be the most important based on the site 
conditions (Conceptual Site Model)

• Example:  A remedy at a certain site might be protective in the short term but not 
necessarily reliable in the long term

• Capping a highly contaminated area may require long-term operation and 
maintenance, so may be more appropriate to remove the hot spots and then cap 
the residual contamination and implement an institutional controls



Case Study: Evaluation of Corrective Measure 
Alternatives for Cappy's
• Public involvement due to nature and mobility of COCs; contamination was identified on-site above action levels 

which raised concerns for potential risk to on-site commercial/industrial workers and construction workers, risk 
to public at Daycare facility.

• Soil Contamination 

• Source Stabilization –  Proposed remedies evaluated

• SWMU 1 (former UST) saturated soils > 15 feet couldn’t be removed 

• DQOs need to achieve commercial/industrial action levels protective of Commercial 
/Industrial and construction workers for restricted land use

• In-situ  injections/treatment methods

• Soil Vapor Extraction (SVE) 

• SWMU 2  (buried drum area) 

• DQO need to achieve residential action levels for unrestricted land use.

• Remove all buried drums, over excavate all impacted soil, characterize waste for off-site 
disposal; verification sampling; and backfill with clean soil.



Case Study: Evaluation of the Corrective 
Measure Alternatives for Cappy's(cont.)

• Groundwater Contamination comingled plume result of releases from SWMUs 1 and 2

• DQO attempt to achieve unrestricted land use through out groundwater plume

• Do nothing/ No action

• SVE

• Barrier wall (slurry Wall) 

• In-situ Injections (e.g. reactant, biostimulant or stabilizing agent)

• Pump and Treat with air stripper and disposal at POTW

• Long Term Monitoring (LTM) 

• Daycare -  no remedy proposed since RFI confirmed soil vapor and indoor air 
samples were below action levels developed in human health risk assessment



Step 3: Justification & Recommendation of 
Corrective Measures – Case Study

Recommendations for Corrective 
Measures for Cappy’s 

For SWMU 1  - Former Auto Shop and 
Vehicle Maintenance Area

• Removed Leaking UST and 
Contaminated Soil – Interim Measures  

• Additional Impacted Soils 

• Saturated Soil impacts below 
groundwater > 15 ft bgs 

• In-Situ Treatment via injection at 
Source Area  

• Engineering control – concrete pad 

• Groundwater plume
• On-site  
• Slurry Wall
• In-Situ Treatment via 

Injection at source Area
• Pump & treat & discharge to 

POTW
• Groundwater monitoring  

• Operation & Maintenance
• Pump & treat system
• Monitoring wells
• Injection system
• Inspections 

• Administrative Controls – Deed 
Restrictions



Case Study - Recommendation for Corrective 
Measures for Cappy's

• For SMWU 2 – Drum burial area 

• Drum removal –  2nd Interim Measures 

• Impacted soils

• Removal to residential standards

• Off-site treatment and/or disposal

• Verification sampling 

• Backfill with clean soil 

• Impacted Groundwater Plume

• Same remedy as SWMU 1    



Case Study - Justification for Corrective 
Measures 

• Proposed corrective measures intended to meet cleanup objectives and 
performance goals:

• Control and stop contaminated groundwater from migrating off-
site (SWMUs 1 and 2)

• Treat residual contaminated groundwater onsite to below residential 
actions levels (SWMU 1)

• Treat residual contaminated soil at source area by removal or treatment 
(SMWUs 1 and 2)

• Prevent exposure to contaminated soils on-site (SWMU 2)



Case Study - Justification for Corrective 
Measures (cont.)

• Proposed  corrective measures strategies are intended to achieve action levels that are protective 
of human health and the environment

• On-site:  SWMU 1 - Construct slurry wall, pump and treat groundwater with air stripper, 
discharge treated  groundwater to POTW, in-situ treatment at source area by former UST; 
will effectively  reduce vapors in saturated soil and groundwater to below action levels 
protective of on-site commercial/industrial workers and construction workers

• On-site:  SWMU2 - Remove all drums, excavate contaminated soils, and backfill with clean 
soils; will reduce to below action levels for protective of on-site commercial/industrial 
workers and construction workers.

• On-site:  In-situ treatment to address residual contaminated groundwater to below 
residential actions levels to reduce vapors and groundwater contamination to below action 
levels for residential receptors

• Land use + Resource Use restrictions to notify and protect on-site commercial/industrial 
workers and construction workers



Case Study - Justification for Corrective 
Measures (cont.)

• Public involvement: The Respondent included  community involvement through out 
the corrective measures process to address concerns raised and selection of 
appropriate measures to reduce current and future risk to protect human health and 
the environment.

• Cost were considered upfront to address concentration at sources areas, reduce 
mobility, and to achieve cleanup objectives within shorter time period and reduce 
current and future risk and liability.

• Selected remedy alternative were considered balanced and met state regulatory 
requirements.



Step 4: Reports
• Progress Reports and CMS Report

• Progress Reports

• Reports submitted by the Respondent on as needed basis, and at a 
minimum contain the following:

• Description and estimate of the percentage of the CMS 
completed

• Summarize all findings

• Summarize all changes made in the CMS during the reporting 
period

• Summarize all contacts with public, representatives of the local 
community,  and state government during the reporting period

• Summarize all problems or potential problems encountered 
during the reporting period



Step 4: Reports (cont.)

• Progress Reports (cont.)

• Actions being taken to rectify problems

• Changes in personnel during the reporting period

• Projected work for the next reporting period, and

• Copies of daily reports, inspection reports, laboratory and monitoring 
data, etc.

• CMS Report

• Respondent shall prepare the report to present the results from Steps 
1 through 3

• Include recommendations for corrective measure alternative(s)



Step 4: Reports (cont.)

• CMS Report received

• Determine compliance with Order or HSWA permit, and state requirements           

• Evaluate adequacy and accuracy of development and screening for each 
alternative remedy considered

• Evaluate accuracy of detailed analysis of remedies

• Compare alternatives to corrective measures evaluation criteria and 
standard practices

• Prepare Draft Comments with detailed discussion of deficiencies

• Approve revised CMS 

• Prepare Draft Statement of Basis or Fact Sheet that summarizes information 
contained in the RFI/CMS reports and the administrative record for non-
permitted and permitted sites that will be finalized as part of the Corrective 
Measures Implementation (CMI)



Case Study - Cappy’s
CMS Report Submittal

• The CMS concludes that a remedy is required at the facility 
and subsequent Corrective Measures Implementation will 
be required for the Site.

• Proceed to Corrective Measures Implementation



Remedial Technologies Sources

• Federal Remedial Technologies Roundtable:  www.frtr.gov

• Treatment Technologies Screening Matrix included in references

• Interstate Technology & Regulatory Council (ITRC):https://itrcweb.org

• Hazardous Waste Clean-Up Information (CLU-IN):  www.clu-in.org

• Ground-Water Remediation Technologies Analysis Center (GWRTAC):  
www.gwrtac.org

• EPA Remediation/Cleanup Technologies (focused on USTs):  
www.epa.gov/swerust1/cat/remedial.htm

http://www.frtr.gov/
http://www.clu-in.org/
http://www.clu-in.org/
http://www.clu-in.org/
http://www.gwrtac.org/
http://www.epa.gov/swerust1/cat/remedial.htm
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