
Massachusetts DEP
Infiltration and Inflow Regulatory Requirements

James Barsanti, P.E.
Environmental Engineer
MassDEP/ Northeast Regional Office

Ma
nd

MaMa
ndInfiltration

M
Infiltration a

M
In n andnd



Presentation TopicseeePreresse
• Infiltration and Inflow Quick 

Overview

• Regulatory Perspective – SSOs

• Regulatory Framework

• I/I and SSES Plan Development 
and Abatement Requirements

• Recent DEP I/I Activities

• Funding



InfiltrationInInII

Groundwater 
entering sanitary 
sewer mains, service 
laterals, or manholes 
through defects or
pipe joints in the 
system.



Inflow
Stormwater entering 
the sanitary sewer 
system through 
foundation or area 
drains, catch basins, 
roof leaders,  
manhole covers, and 
flows from sump 
pumps connected to 
the sewer.



Sanitary Sewer Overflowsy Syyitataryry
2006-2016 in the DEP Northeast Region - 3,500 SSO 
events in 70 communities



Sanitary Sewer Overflow Volumeswwwy SSewew
• Largely due to wet weather
• Over 500 million gallons in SSO from 2006-2016 in Northeast Region
• 330 SSO events statewide in 2016 – majority wet weather related



Regulatory Frameworkatatatgugulalat
Inflow/Infiltration Requirements: 314 CMR 12: Operation, 
Maintenance, and Pretreatment Standards for Wastewater 
Treatment Works and Indirect Dischargers (i.e., non-domestic 
sources)

➢314 CMR 12.04(2) – Maintenance of Treatment Works and 
Sewer Systems (O&M Regulations)

➢MassDEP I/I Guidance – Issued in 1993, revised May 2017, 
Recommends four step approach:

• Infiltration and Inflow Analysis 

• Sewer System Evaluation Survey

• Sewer System Rehabilitation

• Post-Construction Monitoring



Regulatory Requirements – 314 CMR 12.04 (2)eeeququirre

Municipality or regional entity required to 
develop and implement an ongoing I/I 
operation and maintenance program: 

• Identify and eliminate “excessive” I/I 
sources 

• Focus on inflow sources
• Phased evaluation of sewer system 

consistent with MassDEP Guidance
• I/I mitigation for new connections for 

CSO and tributary systems



I/I and SSES Plan DevelopmentESESESSSSSESES
DEP required by December 31, 2017 that 
municipalities submit I/I Analysis Report:

▪ To address I/I based on MassDEP’s 
Guidelines for Performing I/I Analyses 
and Sewer System Evaluation Surveys

▪ Assess the risk for sanitary sewer 
overflows  for the 5-year 24-hour 
storm

▪ Plan and schedule for completing SSES

▪ Presumptive DEP approval 120 days 
after submittal



Mitigation Requirementsoioioiggatatio
For CSO/tributary systems:

• 4:1 I/I mitigation requirement for 
all new connections > 15,000 gpd

• Up to sewer authority to 
incorporate into its sewer 
regulations and establish 
program, including:

▪ Design flows (recommend 
using 310 CMR 15.00 
Septic Systems (Title 5 
flows)

▪ Direct removals or fees.



Revision of 1993 DEP I/I Guidance1911oof 1f 1

• 2015/16- NEWEA Collection System 
Committee/Advisory Group meetings

• Noticed  for Public Comment in 
8/24/2016 Environmental Monitor

• Comments from municipal groups
and consultants

• Final Guidance issued May 2017



2017 Draft Guidance CommentsGGGrafraftft G
Flexibility in developing I/I control 
approaches

▪ Yes

Inflow removal programs difficult
▪ Yes, but most often necessary

Number of Meters Required
▪ Some flexibility
▪ Use all permanent meter data 

available
▪ Some use of pump station data



2017 I/I Guidance – I/I Abatement Plannnnuididaan

• Infiltration and Inflow Analysis Report – 12/31/2017

• Sewer System Evaluation Survey – Scope of Work in 
accordance with the I/I Analysis 

• Plan and Schedule for Sewer System Rehabilitation

• Post-Construction Monitoring

• Alternative approaches may be proposed



Elements of I/I PlanmememeElelemme
• Inventory of Sewer System

• Flow Monitoring (3/1 – 6/30)

• Manhole inspections (10% Initial)

• Groundwater level monitoring

• Rainfall Monitoring (min. 2 gauges, 1 meter/20,000 sf or 
lower)

• Hydraulic Analysis:
Base Sanitary Flow
Infiltration (peak and average)
Inflow (peak rate, total volume, correlating to storm size)



Sanitary Sewer Overflow Analysiswwwy Sy Seew
Rainfall Data Source: National Oceanic and Atmospheric 
Administration Atlas 14, Volume 10

• 5-Year, 24-hour storm
(1993 Guidance: 1-year, 6-hour storm)

▪ 4.61 inches of rain peak intensity 
of 0.73 inches/hour

• Wet Weather SSO Event Assessment
▪ Review wet weather SSO event 

history vs. storm events



5-year, 24-Hour Storm Data Sourcesouoo4-H4-HoHo
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I/I Report Analysis - Prioritize SSES AreasysysyAnnalyaly

Sewer System Evaluation Survey 
(SSES)

• Infiltration:  Prioritize subareas 
with highest infiltration for 
further investigation – initially 
those > 4,000 gpd/idm

• Inflow:  Further investigation of 
subareas comprising 80% of 
total inflow to system



Develop SSES Scope of WorkSSSSSoop Sp SS

More intense I/I investigation to identify 
specific sources:

• Infiltration:  Flow isolation, CCTV, 
manhole inspections, flow 
metering

• Inflow:  Smoke testing, dye 
testing, property inspections

• Initial SSES targets removal of 
excessive I/I



SSES – When is I/I ExcessiveWhWhW–– WWh

• ≥ 4,000 gpd/idm – Not necessarily excessive, but 
typically cost effective to remove

• Contributes/ causes SSOs for events up to 5-year, 
24-hour storm

• Infiltration that can be cost effectively removed 
(vs. transport and treatment cost)

• Public and private inflow sources must be 
removed unless found to be technically infeasible 
or cost prohibitive



Post Construction AnalysisnsnnCCoon

CEA has not yielded effective I/I removal 
in some cases:

• Migration of infiltration from rehabilitated 
defect to another defect if CEA not evaluated 
systemwide

• Limited design life of some rehabilitation 
techniques

• Low T/T costs are not an incentive for 
addressing I/I

Need to Evaluate:

• Design life of rehabilitation 
techniques

• Infiltration removal 
assumptions 

• Collect additional 
postconstruction 
monitoring data



Private Inflow Removaleeevavatete

• Sewer regulations must prohibit connection of 
inflow sources

• Can have BIG impact, but often avoided:
▪ Sump pumps
▪ Roof leaders
▪ Area and floor drains

• Requires property inspections

• Municipality determines how to fund



Inflow Removal – Feasibilityemeeww ReRe

Factors to Consider:

• Private inflow causing/contributing to SSOs

• Costs to municipality or property owner to remove

• Creation of public safety concerns (flooding, icing)

• If SSOs are frequent, rigorous private inflow source 
removal is required



SSES Report Recommendationsrtrtrtepepoport

• Proposed rehabilitation scope and cost

• Estimates of I/I removed

• Schedule for design and construction

• Post construction monitoring plan



Current DEP Activitiesntnnurrreen

• Ongoing review of I/I and SSES reports submitted in 
2017 or at a  later date

• Contacting municipalities to review program progress

• Requiring follow up documentation on program status

• Reviewing design plans and specifications for 2021 SRF 
funded rehabilitation construction projects

• Review 2022 SRF applications for project funding



Funding

• State Revolving Fund provides 2% Loans

• Planning: I/I Analysis and SSES

• Construction: Construction of proposed 
rehabilitation

• Competitive process, planning is typically funded




