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MITIGATION

• Activities that offset the impacts of ground or surface water 

 withdrawals by improving streamflow or aquatic habitat.

MITIGATION  AMOUNT

• Mitigation Amount = Permitted Volume greater than Baseline.  

• Mitigation “currencies”: 

➢ Direct Mitigation: Gallons = calculated credits for Volume of returned* water. 

➢ Indirect Mitigation: Credits = prescribed Volume of water for each type of activity.

BASELINE
• In part, the volume of water used to determine the Mitigation Amount.  

• Permittee’s Baseline volume is based on water use from 2003 to 2005 + 5%.
• Cannot be less than the permittee’s registered volume.

• Cannot be greater than the permittee’s authorized volume for 2005.

2* recharged to groundwater within same major basin



TWO TYPES OF MITIGATION
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MITIGATION HIERARCHY
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INFILTRATION / INFLOW (I/I)

Infiltration 

Water seepage that enters wastewater collection 

systems through undefined paths like defective 

pipes, pipe joints, and manhole walls.

Inflow 

Water that enters the wastewater collection 

system through defined paths such as catch 

basins, manhole covers, cross connections with 

storm drains, sump pumps, foundation drains, and 

downspouts. 
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Effects and Design of 
Infiltration/Inflow (I/I)
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Delayed, rainfall-derived, 
Infiltration & Inflow

Sanitary Sewer Stormflow Hydrograph 

Targeted for 
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”excessive” 

flow

Infiltration Load

Cross-section of Sanitary Sewer 

sewage



I/I REMOVAL PROGRAM 

Potentially creates Mitigation, both Direct and Indirect, 

for municipal wastewater & stormwater systems

1)  Indirect mitigation credit earned for accepted plans and studies

2) Direct mitigation volumes earned from completed sewer rehab
    work and follow-up analyses 

* Permittee will work directly with MassDEP to guide advancement through the I/I Removal Program.  
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I/I REMOVAL PROGRAM 

Program Credit Review Criteria

1) Complies with Operation, Maintenance and Pretreatment Standards for 
Wastewater Treatment Works (WWTW)  (314 CMR 12.00) 

2) Follows: MassDEP’s 2017 Guidelines for Performing I/I Analyses and Sewer 
System Evaluation Surveys (SSESs)

 Elements of I/I analyses:

1. INDIRECT CREDIT: (Initial) Infiltration and Inflow Analysis:…... Assessment 
2. INDIRECT CREDIT: Sewer System Evaluation Survey (SSES):…. Assessment
3. DIRECT CREDIT: Sewer System Rehabilitation (O&M program)… Construction 
4. DIRECT CREDIT: Follow-up Analysis (>5 years after Rehab):…... Quality Assurance 

        *** Process: Assess, Fix and Verify Work Quality ***
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https://www.mass.gov/doc/314-cmr-1200-wastewater-treatment-plants/download
https://www.mass.gov/doc/314-cmr-1200-wastewater-treatment-plants/download
https://www.mass.gov/doc/guidelines-for-performing-infiltrationinflow-analyses-and-sewer-system-evaluation-surveys/download
https://www.mass.gov/doc/guidelines-for-performing-infiltrationinflow-analyses-and-sewer-system-evaluation-surveys/download
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(1) AADI: Direct Credit for infiltration estimate:………………………………… AADI x 50% *
(2) PDI:    Direct Credit for infiltration estimate (when AADI unknown)….. PDI x 25%**   

*    Maximum of 25% of PDI and 50% of AADI volumes are eligible for credit PRIOR to an SSES “Follow-up Analysis”

** = 50% x (PDI x 50%) at each rehab subarea, based on MWRA Annual Infiltration/Inflow Reduction Reports.

I/I REMOVAL PROGRAM 
DIRECT MITIGATION CRITICAL METRICS

Peak Daily Infiltration (PDI) (2)

Annual Average Daily Infiltration (AADI) (1)

SEWER BASEFLOW

SEWER PIPE CROSS-SECTION



I/I REMOVAL SUMMARY 

TABLE & CALCULATIONS 
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❖ Environmental Impacts – Accelerated Basin depletion, Sewer overflows 

❖ 8 Gallons/Minute =  4,204,800 Gallons/Year

❖ Revenues Offset By Treatment Costs

❖ Rate Increases To Offset Treatment Costs

❖ Delayed Capital Improvement Projects 

THE
END
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