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Criteria
Regulatory Milestone

Phase V Remedy Operation 
Status Class C-1 RAO Class C-2 RAO

Permanent Solution 
Feasible? Yes Yes No Yes

Timeline
5 years from Tier Class to 

achieve RAO
No specific 

requirement Re-evaluate every 5 years No specific 
requirement

Applicability
• Following Phase IV • Following Phase IV • Following Phase III, IV, • Following Phase III, Following Phase IV • Active OMM or V IV, or V

Performance 
Standards

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• OMM and Status 
Reports, if necessary

• Five year periodic 
review

• Follow/revise OMM 
Plan

• Submit Status 
Reportsp

• Progress toward a 
Permanent Solution

• Rebound Monitoring

p
• Adequately 

designed to achieve 
Permanent Solution

• Eliminate or control 
each source of OHM

• Eliminate, control, or 
mitigate any source to 
extent feasible

• Eliminate any 
Substantial Hazard

p
• Progress toward a 

Permanent Solution
• Eliminate, control, or 

mitigate any source 
to extent feasible

• Eliminate any 
Substantial Hazard

• Rebound Monitoring

• Plan of definitive and 
enterprising steps

• Eliminate any 
Substantial Hazard

• Rebound Monitoring
Fees $800 $800 $800 $800
Permit Required? Yes No No Yes



Class C‐1 RAO ROSPhase V                Class C‐2 RAO

0 % 100 %0 % 100 %

Certainty of Achieving a Permanent SolutionCertainty of Achieving a Permanent  Solution



Regulatory Milestone
Criteria

Phase V Remedy Operation 
Status Class C-1 RAO Class C-2 RAO

Permanent Solution 
Feasible? Yes Yes No Yes

Timeline
5 f Ti Cl t N ifi N ifi5 years from Tier Class to 

achieve RAO
No specific 
requirement Re-evaluate every 5 years No specific 

requirement

Applicability
• Following Phase IV • Following Phase IV

• Active OMM
• Following Phase III, IV, 

or V
• Following Phase 

III, IV, or V

Performance 
Standards

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• Progress toward a 

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• Adequately 

• OMM and Status 
Reports, if necessary

• Five year periodic 
review

• Rebound Monitoring

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• Progress toward a 
Permanent Solution

• Rebound Monitoring
designed to achieve 
Permanent Solution

• Eliminate or control 
each source of OHM

• Eliminate any 
Substantial Hazard

• Eliminate, control, or 
mitigate any source to 
extent feasible

• Eliminate any 
Substantial Hazard

• Plan of definitive and

Permanent Solution
• Eliminate, control, or 

mitigate any source 
to extent feasible

• Eliminate any 
Substantial HazardSubstantial Hazard

• Rebound Monitoring
• Plan of definitive and 

enterprising steps
Substantial Hazard

• Rebound Monitoring
Fees $800 $800 $800 $800
Permit Required? Yes No No Yes



Active OMM
310 CMR 40.0006

• Active Remedial SystemActive Remedial System
– Continual or periodic use of on‐site or in‐situ 
mechanical or electro‐mechanical systemmechanical or electro mechanical system
• RMR

• Vac truck use?

• Active Remedial Monitoring Program
– Systematically designed and monitored programSystematically designed and monitored program 
of sampling and analyzing environmental media
• Remedial additives, MNA, Reactive wall (RMR), , ( )



Regulatory Milestone
Criteria

Phase V Remedy Operation 
Status Class C-1 RAO Class C-2 RAO

Permanent Solution 
Feasible? Yes Yes No Yes

Timeline
5 f Ti Cl t N ifi N ifi5 years from Tier Class to 

achieve RAO
No specific 
requirement Re-evaluate every 5 years No specific 

requirement

Applicability
• Following Phase IV • Following Phase IV

• Active OMM
• Following Phase III, IV, 

or V
• Following Phase III, 

IV, or V

Performance 
Standards

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• Progress toward a 

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• Adequately 

• OMM and Status 
Reports, if necessary

• Five year periodic 
review

• Rebound Monitoring

• Follow/revise OMM 
Plan

• Submit Status 
Reports

• Progress toward a 
Permanent Solution

• Rebound Monitoring
designed to achieve 
Permanent Solution

• Eliminate or control 
each source of OHM

• Eliminate any 
Substantial Hazard

• Eliminate, control, or 
mitigate any source to 
extent feasible

• Eliminate any 
Substantial Hazard

• Plan of definitive and

Permanent Solution
• Eliminate, control, or 

mitigate any source 
to extent feasible

• Eliminate any 
Substantial HazardSubstantial Hazard

• Rebound Monitoring
• Plan of definitive and 

enterprising steps
Substantial Hazard

• Rebound Monitoring
Fees $800 $800 $800 $800
Permit Required? Yes No No Yes



C‐1 OMM Required
310 CMR 40.0881(1)(c)

Upon completion of Phase IV activities, the
requirements of a Class C RAO have been met
and Post‐Class C operation, maintenance
and/or monitoring of the remedial action is
necessary to ensure that the conditions upon
which the Class C RAO is based are maintained.



Criteria
Regulatory Milestone

Phase V Remedy Operation 
Status Class C-1 RAO Class C-2 RAOStatus

Permanent Solution 
Feasible? Yes Yes No Yes

Timeline
5 years from Tier Class to 

achieve RAO
No specific 
requirement Re-evaluate every 5 years No specific 

requirement

Applicability
• Following Phase IV • Following Phase IV

• Active OMM
• Following Phase III or

Phase IV • Following Phase IV

Performance 
St d d

• Follow/revise OMM 
Pl

• Follow/revise OMM 
Pl

• OMM and Status 
R t if

• Follow/revise OMM 
PlStandards Plan

• Submit Status 
Reports

• Progress toward a 
Permanent Solution

• Rebound

Plan
• Submit Status 

Reports
• Adequately designed 

to achieve 
Permanent Solution

Reports, if necessary
• Five year periodic 

review
• Eliminate, control, or 

mitigate any source to 
extent feasible

Plan
• Submit Status 

Reports
• Progress toward a 

Permanent Solution
• Eliminate, control, orRebound 

Monitoring
Permanent Solution

• Eliminate or control 
each source of OHM

• Eliminate any 
Substantial Hazard

• Rebound 

extent feasible
• Eliminate any 

Substantial Hazard
• Plan of definitive and 

enterprising steps

Eliminate, control, or 
mitigate any source 
to extent feasible

• Eliminate any 
Substantial Hazard

• Rebound 
Monitoring Monitoring

Fees $800 $800 $800 $800
Permit Required? Yes No No Yes



OMM Documentation
310 CMR 40.0892

• Status ReportsStatus Reports
– Describe type and frequency of OMM activities
– Describe significant modifications to OMM Plang
– Document and evaluate performance of remedial 
action since prior Status Report
• Document problems and measures to correct
• Are remedial goals being achieved?

Include RMR for “active” O & M of CRA– Include RMR for “active” O & M of CRA
– Six months from Phase IV Completion Report
• Exceptions at 310 CMR 40 0892(3)Exceptions at 310 CMR 40.0892(3)



Rebound Monitoring
310 CMR 40.0893(6)(d)

Rebound Monitoring is specified under ROS and 
h ld b d t l t ll di l tshould be done to evaluate all remedial systems or 
programs.

• Assess remedy – should have met remedial goalsAssess remedy  should have met remedial goals

• Notify the Department (ROS)
– In next required Status ReportIn next required Status Report
– Continue to submit Status Reports
– If system/program resumed, notify us in next 
Status Reportp

• Duration – to support RAO



Criteria
Regulatory Milestone

Phase V Remedy Operation 
Status Class C-1 RAO Class C-2 RAOStatus

Permanent Solution 
Feasible? Yes Yes No Yes

Timeline
5 years from Tier Class to 

achieve RAO
No specific 
requirement Re-evaluate every 5 years No specific 

requirement

Applicability
• Following Phase IV • Following Phase IV

• Active OMM
• Following Phase III or

Phase IV • Following Phase IV

Performance 
St d d

• Follow/revise OMM 
Pl

• Follow/revise OMM 
Pl

• OMM and Status 
R t if

• Follow/revise OMM 
PlStandards Plan

• Submit Status 
Reports

• Progress toward a 
Permanent Solution

• Rebound Monitoring

Plan
• Submit Status 

Reports
• Adequately designed 

to achieve 
Permanent Solution

Reports, if necessary
• Five year periodic 

review
• Eliminate, control, or 

mitigate any source to 
extent feasible

Plan
• Submit Status 

Reports
• Progress toward a 

Permanent Solution
• Eliminate, control, orRebound Monitoring Permanent Solution

• Eliminate or control 
each source of OHM

• Eliminate any 
Substantial Hazard

• Rebound Monitoring

extent feasible
• Eliminate any 

Substantial Hazard
• Plan of definitive and 

enterprising steps

Eliminate, control, or 
mitigate any source 
to extent feasible

• Eliminate any 
Substantial Hazard

• Rebound Monitoring
Fees $800 $800 $800 $800
Permit Required? Yes No Yes Yes



Which Milestone is the Best?Which Milestone is the Best?

• It DependsIt Depends
– Is a Permanent Solution feasible?

How long has the system operated?– How long has the system operated?

– Is the time to achieve RAO approaching?

I bl d t i ?– Is progress measurable and certain?



Auditing OMMAuditing OMM 

• Level 2 audits of sites in Phase V, ROS, Class C‐
&1 & C‐2 RAOs

• Originally called Remedial System Inspection 
(RSI) Audits – the focus early on(RSI) Audits – the focus early on

• Not just sites with “active” remedial actions
– Passive skimmers HIT events– Passive skimmers, HIT events

– Post‐Class C‐1 RAO, monitoring only

• Audited on periodic basisAudited on periodic basis
• Not comprehensive



OMM Audit File Review
SScope

• Current Status ReportCurrent Status Report

• Phase IV RIP and Completion Statement

O l h• OMM Plan search – in Phase IV submittals?

• Earlier Status Reports if changes noted

• Remedial Monitoring Report

◦ Phase III Remedial Action Plan?◦ Phase III Remedial Action Plan?

◦ Phase II Report?



OMM Audit File Review
Goals

• Identify remedial goals• Identify remedial goals
• Understand how remedial system/program 
is constructed/designedis constructed/designed

• Evaluate if remedial action (RA) is 
performing as designed – effectivelyperforming as designed  effectively 
achieving remedial goals

• Determine whether all data/informationDetermine whether all data/information 
needed to assess RA effectiveness is being 
obtained/provided/p



OMM Audits ProcessOMM Audits Process
Audit Notification

The RP and LSP‐of‐Record are only 
given 24 hours notice that an OMM 

Audit will be conducted

Why?



OMM Audits 
Site Inspection

With active remedial systems the auditor willWith active remedial systems, the auditor will 
want to:
1. Understand how the system  works, y ,

firsthand – if complicated, have someone 
present who’s familiar with the system

2 Confirm key operating parameters by2. Confirm key operating parameters by 
taking measurements
– Discuss who does this beforehandf

With other RAs: observe conditions of site, 
monitoring wells, etc.



OMM Audits
Post‐inspection

• Decisions are finalized after the inspection

Sit b ti / LSP t di d• Site observations / LSP comments discussed 
with supervisor / Section Chief

• Preliminary audit findings may be modified

• Multiple layers of review occur before NOAF 
is issued.



OMM Audit Process
Documentation

L2 A dit P I ti S i Ch kli t• L2 Audit Pre‐Inspection Screening Checklist
– used for all RSI audits.

• Remedial System Information SheetRemedial System Information Sheet
– used for sites with active remedial 
systems  (less “active” technologies also)

i d l i ( )• Monitored Natural Attenuation (MNA) 
Information Sheet – used for sites where 
MNA is clearly relied on to achieve a y
Permanent Solution.

* Use recommended *



OMM Audit FormsOMM Audit Forms

• Sent to all stakeholders as NOAF attachments

• They are essential tools used by auditors to 
identify compliance issues

• Key OMM issues discussed with LSPs, not cited 
in NOAF, are typically memorialized on them

• Obtain them from us or develop your own.

















OMM Audits Findings?OMM Audits Findings?



Audit Inspections and Compliance Data
July 2005 to Nov. 2011y



Major OMM Violations ‐ # of Times Cited

ROS: CRA Not Operated/Maintnd

ROS: CRA Not a Permanent Soln

ROS Total

/

ROS: Ph. III/IV Incomplete

ROS: Source Not Elim./Controlled

CRA Data Inadequate/Missing

ROS N/A: Not an "Active" CRA

ROS Opinion Missing/Inadeq.

d dd d

Late I&M Report Submittals

OMM Plan Not Followed/Revised

0 10 20 30 40 50 60

MWs Not Mainained/Secured

Remed. Additive Monit. Inadeq.



Scenario #1
• Setting
– Vehicle maintenance facility in GW‐1 area (no town water)Vehicle maintenance facility in GW 1 area (no town water)
– Wetlands/small stream present w/in 120 feet
– Release observed during USTs removal in 1988
S f l• Source of release
– Former gasoline and diesel fuel USTs and pump island

• Nature and Extent of Contaminationa u e a d e o o a a o
– Petroleum hydrocarbons impacting soil and groundwater 
(surface water initially)

– Extensive area of LNAPL impacts (now limited to two orExtensive area of LNAPL impacts (now limited to two or 
three well locations?) and GW‐1 exceedances

– Soil contamination will be addressed with AUL



Scenario #1 (cont.)( )

Regulatory Status

• Remedial goal:  GW‐1 and GW‐3 standards

• MPE/HIT events (CRA) – 2001 to 2004, under ROS/ ( ) ,
• ROS terminated when CRA changed to ISCO and 
LNAPL bailing in 2005.  ISCO done only once (2005)

• New consultant puts site back into ROS in 2007. 
• LNAPL recovered (by peristaltic pump) only when ( y p p p) y
encountered during monitoring events

– Passive or active remedial action?



LNAPL Impacts



Scenario #1 (cont )Scenario #1 (cont.)

• Background research not doneBackground research not done

• CRA focus on LNAPL recovery was 
understandable (significant progress seen)understandable (significant progress seen) 
but not comprehensive

A hi i GW 1 d d h b k b• Achieving GW‐1 standards on the back burner

Question:  The site’s in ROS. Can it remain there?  Q
Quick fix available?



Scenario #1 (cont.)( )

Audit Findings

• Current OMM Plan is not adequately designed 
to show how a Permanent Solution will be 
hi dachieved.

• (Not cited, but could have been:)  Passive 
h ( h ) dLNAPL recovery with (or without) groundwater 

monitoring does not meet the MCP definition 
f ti di l it iof an active remedial program or monitoring;  

thus, ROS is not applicable.  – rationale used? 



QuestionsQuestions

John ZieglerJohn Ziegler

John.Ziegler@State.MA.US

( 3) 2228(413) 755‐2228

Michael Reed

Michael Reed@State MA USMichael.Reed@State.MA.US

(413) 755‐2290






