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Acronym Soup

DAF = Design Average Flow
DMF = Design Maximum Flow
gpm = Gallons Per Minute
MGD = Million Gallons Per Day
NPDES = National Pollutant Discharge Elimination System
O,M&R = Operation, Maintenance & Rehabilitation
SSO = Sanitary Sewer Overflow
SSS = Sanitary Sewer System
WWTF = Wastewater Treatment Facility



Sewer System Operation

Typical House Plumbing Overview
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Sewer System Operation

Home Drainage & City Sanitary and Storm Sewer Systems Cross Section
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Sewer System Operation
City of Sandwich Sanitary Sewer Network

WWTF
DAF = 1.50 MGD
DMF = 3.75 MGD



Sewer System Operation
City of Sandwich Storm Sewer Network



Sewer System Operation

Surcharged Sanitary Sewer System Causing Basement Backup
(No Overhead Sewer)
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Sewer System Operation

Surcharged Sanitary Sewer System Causing Basement Backup
(No Overhead Sewer)

Storm 
Sewer 
System

Sanitary 
Sewer 
System

Road
Sidewalk



Sewer System Operation
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I/I Background

 Typical Components of 
Sanitary Sewer Flow
Wastewater Baseflow

Sanitary Sewer Pipe
Cross Section

 Infiltration

 Inflow



I/I Background

 Infiltration – water entering a sewer system 
and service connections through the ground, 
through such means as, but not limited to:
 Defective pipes
 Pipe joints
 Connections
 Manhole walls

Infiltration does not include, and is distinguished 
from inflow.



 Inflow – water discharged into a sewer system, 
including service connections, from such sources as, 
but not limited to: 

Inflow does not include, and is distinguished from 
infiltration.

 Roof leaders
 Cellar
 Yard and area drains
 Foundation drains 
 Drains from springs and 

swampy areas 

 Manhole covers 
 Cross connections from 

storm sewers and 
combined sewers

 Surface run-off
 Street wash waters

I/I Background



 Infiltration & 
Inflow (I/I) – the 
total quantity of 
water from both 
infiltration and 
inflow without 
distinguishing 
the source.

I/I Background

Common Inflow and Infiltration Sources

Source:  http://www.oregonohio.org/Engineering/inflow‐infiltration.html  



 Potential Effects Of Excessive I/I:
 Reduced Sanitary Sewer Conveyance Capacity
 Sanitary Sewer System Damages
 Sanitary Sewer System Surcharging, Potentially 

Leading To:
 Combined Sewer Overflow (CSO)
 Sewer System Overflow (SSO)

 Additional Flows To Treat At Wastewater Treatment 
Facility (WWTF), Potentially Leading To:
 Additional Costs of Treatment
 Inundation of Treatment Processes

 NPDES Permit Violations

I/I Background



System Wide I/I 
Characterization 

Sanitary Sewer System 
Basin Delineation & 

Prioritization

Sub‐Basin I/I 
Characterization

(Flow Monitoring & 
Modeling)

I/I Reduction Planning 
Phase 1: Infiltration/Inflow (I/I) Analysis

I/I Background



Sub‐Basin I/I Source 
Identification (SSES

Field Work & 
Modeling)

I/I Reduction Cost‐
Effective Evaluation I/I Reduction Plan

I/I Reduction Planning 
Phase 2: Sewer System Evaluation Survey (SSES)

I/I Background



Storm Sewer 
Disconnection/Drainage 

Improvements

Sewer Lining/Sewer 
Replacement

Private Defect 
Correction

I/I Reduction Planning 
Phase 3: Rehabilitation

I/I Background



Project Approach

 Base Mapping Updates
 Stakeholder Outreach
 Basin Delineation
 Monitor Rainfall & Sanitary Sewer Flows
 Analyze Flows & Determine I/I Severity By Basin
 Ordinance Review
 Report

North Sandwich Flow Monitoring Study



Project Approach

North Sandwich Flow Monitoring Study



Project Approach

North Sandwich Flow Monitoring Study
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North Sandwich Flow Monitoring Study



Project Approach

North Sandwich Flow Monitoring Study



Project Approach

 Base Mapping & Surveying
 Stakeholder Outreach
 Sub-Watershed Delineations
 Existing Conditions Model
 Overland Flow Route Analysis
 Proposed Conditions Model
 Cost Estimates
 Implementation Plan
 Ordinance Review
 Report

Stormwater System Conveyance Analysis



Project Approach

Stormwater System Conveyance Analysis

Sub-Watersheds Along Center St.



Project Approach

Stormwater System Conveyance Analysis

Bayberry Ct. to Fairwinds Blvd. Storm Sewer Profile (10 yr, 2 hr Event)



Project Approach

 Project Initiation May 2018
 Flow Monitoring May 15 – July 15, 2018
 Storm Sewer Model Development May 15 – July 15, 2018
 Stakeholder Meeting No. 1 July 16, 2018
 I/I Data Analysis August 1 – August 20, 2018
 Proposed Storm Sewer Modeling July 15 – August 15, 2018
 Cost Estimates August 1 – August 15, 2018
 Progress Review Meeting August 24, 2018
 Stakeholder Meeting No. 2 September 17, 2018 +/-
 Report Submittal November 1, 2018

Overall Schedule



Resident Survey Review



Resident Survey Review



Survey Results To Date

Survey Statistics (7/15/18)
 1,855 Delivered
 310 Respondents
 231 Currently Mapped
 16.7% Return Rate



Survey Results To Date



Survey Results To Date

DRAFT
231 of 310 Survey 
Responses Mapped
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