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Background

• The City maintains a 39-mile wastewater collection 
system that collects and conveys wastewater, 
primarily by gravity, to the City’s Wastewater 
Treatment Facility

• Wastewater from individual properties is conveyed 
to the City system via private service lines

• In addition to wastewater, clear & clean water can 
also enter sanitary systems

• This intrusion is known as Inflow & Infiltration (I/I)



Background

• Sanitary sewer systems are designed to handle 
fluctuations in wastewater flows that result from 
relatively predictable peak water uses by the 
community as a whole
• e.g. morning showers



Inflow and Infiltration
(I/I)



I/I Sources

Inflow

• Increases peak flows 
in the system

• Improper direct 
connections to the 
sanitary system

• Generally easier to 
identify and correct

Infiltration

• Increases base flows 
in the collection 
system

• Clear water 
intrusions through 
leaky pipes, joints, 
and manholes



I/I Sources



Impacts of I/I

• Sanitary sewer systems are NOT designed to 
handle extreme fluctuations caused by I/I



Impacts of I/I

Date Flow  (MGD) Precipitation (in) 

6/1/14 2.629 2.46

6/2/14 2.407 0.05

6/3/14 1.677

6/4/14 1.633

6/5/14 1.512 0.38

6/6/14 1.429

6/7/14 1.295 0.1

6/8/14 1.254

6/9/14 1.196 0.06

6/10/14 1.149

6/11/14 1.001 0.03

6/12/14 1.062

6/13/14 0.999

6/14/14 1.623 1.49

6/15/14 1.961 0.8

6/16/14 1.795 0.32

6/17/14 1.783 0.01

6/18/14 3.571 2.02

6/19/14 6.498 6.86

6/20/14 5.548

6/21/14 3.948

6/22/14 3.124 0.02

6/23/14 2.552

6/24/14 2.33

6/25/14 2.032

6/26/14 1.844 0.22

6/27/14 1.824 0.01

6/28/14 1.527

6/29/14 1.531

6/30/14 1.462 0.01



Overloaded Wastewater Treatment Facility



Trunk Sewer Model – Normal Conditions

Surcharged Pipe



Trunk Sewer Model – 5% Sump Pumps Running

Surcharged Pipe



Trunk Sewer Model – 50% Sump Pumps Running

Surcharged Pipe



Impacts of I/I



Impacts of I/I



Impacts of I/I

June 2014 Sewage 
Backups



Typical Mitigation Practices

• To mitigate impacts to private property and 
infrastructure, cities will:
• Bypass pump from the collection system to storm 

sewer, curb & gutter, and other stormwater
conveyance systems

• Discharge partially-treated wastewater from treatment 
facilities to provide needed capacity for incoming 
flows

• Often times, these measures are not enough 
anyway



Minnesota Pollution
Control Agency



Minnesota Pollution Control Agency

• In October, the MPCA issued a Notice of Violation
• Six unauthorized bypasses (due to surcharged 

collection system) between March 1, 2018 and 
August 31, 2019.

• 18 alleged effluent limit violations (wastewater that 
was only partially treated needed to be released from 
wastewater treatment facility due to system reaching 
capacity) between March 1, 2018, and August 31, 
2019.



Corrective Action

• Notice of Violation reinforces need for I/I reduction

• City initiated I/I Reduction Program in early 2019, 
prior to receiving Notice of Violation



Corrective Action

“Within 60 days after receipt of this NOV, submit a 
plan detailing how the Regulated Party intends to 
prevent unauthorized releases of wastewater in the 
future, including any planned collection system work or 
other clear water I&I elimination. Additionally, the plan 
should include an evaluation of the I&I contributions 
from individual service laterals. If necessary, establish 
a plan to inspect individual services laterals and 
develop an ordinance requiring property owners to 
replace or repair damaged or non-conforming service 
laterals”



I/I Reduction Program



I/I Reduction Program

• City of Redwood Falls is implementing an I/I 
reduction program to identify both public and 
private sources
• Smoke Testing

• Sump Pump Inspections

• Updates to Sanitary Sewer and Storm Sewer Master 
Plans

• Updates to City Ordinance



Upsize the System?

• Earlier, we stated that “sanitary sewer systems are 
NOT designed to handle extreme fluctuations 
caused by I/I”, so why not just upsize all of the 
pipes?

• 39 miles of sanitary sewer

• City had previously estimated $280M replacement 
cost

• For reference, $20M Water Treatment Plant 
resulted in average utility bill increases of 
$50/month



Upsize the System?

• Wastewater Treatment Facility would be overloaded 
even more frequently as more flows would get to it 
instead of being bypassed

• Project of that scale would take several years of 
planning and design, and potentially decades of 
construction



Meanwhile



City Ordinance Update



Existing City Ordinance

• Gives the City the right to inspect

• Currently illegal to discharge clear water into 
sanitary system

• Does not allow property owners to choose their 
own licensed plumber to perform an inspection

• Penalty for non-compliance/failure to act is a 
misdemeanor, correction by City, and then City 
lawsuit against property owner for all costs and 
attorney fees; costs assessed to the property



Updates to City Ordinance

• First reading on October 15, 2019

• Second reading and potential of adoption tonight, 
November 5, 2019



Updates to City Ordinance

• Property owner is solely responsible for compliance 
with Ordinance

• Property owner will be in violation of the Ordinance 
for:
• Failure to schedule a sump pump inspection with the 

City or have inspection completed by licensed plumber 
at property owner’s expense within 30 days of 
receiving notice to schedule

• Failure to make required corrections within 90 days of 
receiving notice of non-compliance or action required



Updates to City Ordinance

• Violations of the ordinance shall be subject to a 
monthly surcharge (currently proposed to be 
$100/month for 2020)

• Unpaid surcharges will be assessed to the property



Smoke Testing



Smoke Testing

• Non-toxic smoke is pumped under low-pressure 
into isolated sections of the City’s sanitary 
collection system

• Smoke emitting from improper locations will 
indicate an I/I source

• The smoke does not care where the property line is 
and will identify both public and private sources



Impacts of I/I



Smoke Testing

• City staff will 
be completing 
smoke testing 
of portions of 
the sanitary 
system this fall



Smoke Testing

• The City will be mailing and/or placing notices on 
doors prior to the testing
• Homeowners will be asked to fill the traps in all 

fixtures and floor drains by running water through 
them

• If a trap is dry, smoke will enter the home; again, the 
smoke is non-toxic

• If smoke testing indicates a potential private I/I 
source, the property owner will be notified along with 
the results of the property’s sump pump inspection



Previous Smoke Testing

• Anecdotally, previous smoke testing of 60 homes 
resulted in three properties exhibiting potential 
compromised sewer connections

• Actual results will vary due to soil types, soil 
moisture, soil temperature,
• All of those conditions will vary by area of town

• Those conditions will not produce a false results 
(smoke that isn’t escaping the sanitary system would 
not be visible either way)



Sump Pump Connections



Sump Pump Connections

• A permanent rigid-pipe connection to the exterior is 
required

• Roof drain, footing drain, sump pump discharge, or 
other clear-water source may not be connected to 
the sanitary system

• Leaking sanitary service pipes allow groundwater 
to enter the system and are therefore non-
compliant



Season Exceptions by permit only

• Property owners may apply for a seasonal permit to 
route sump pump discharges to the sanitary sewer
• Allowed October 15th through March 15th

• Rigid pipe dual valve system is required



Typical Sump Pump Installation Details



Sump Pump Inspections



Sump Pump Inspections

• The proposed ordinance (and existing ordinance) 
prohibit sump pump discharges to the sanitary sewer 
system

• Sump Pump Inspections will be completed over the 
next three winters, starting January 2020

• Property owners will have the opportunity to select an 
available timeslot for their inspection
• At the property owner’s option and cost, a licensed 

plumber may complete the initial inspection and submit 
documentation

• Non-compliant property owners will have 90-days to 
make corrections and submit certification



Supplemental Service Inspection

• In some cases, the compliance of a property 
cannot be confirmed from an interior sump pump 
inspection

• If there is not a sump pump present, it is likely that 
the property’s footing tile connects directly to the 
sanitary service

• In this case, the property owner will be responsible 
for having a licensed plumber camera the sanitary 
service



Supplemental Service Inspection

• Licensed plumber shall certify that the property’s 
sanitary service is compliant and submit 
documentation within 90-days of receiving notice 
that action is required
• Correction may be required by plumber before they 

are able to certify



Summary of Non-Compliance

• Sump pump discharge connected to sanitary 
service
• Includes discharges to laundry tubs, floor drains, or 

other plumbing fixture

• Direct connection of footing drain or downspout to 
sanitary service
• Identified through smoke testing and/or televising by 

licensed plumber

• Leaking sanitary service pipe
• Identified through smoke testing and/or televising by 

licensed plumber



Inspection Program



Sump Pump Inspections - Scheduling

• Inspections will be completed over the next three 
winters, starting January 2020

• The City will be divided into zones and subzones

• Property Owners within this winter’s inspection 
zones will receive a mailing with instructions for 
scheduling an appointment online

• Each zone will have a variety of timeslots to pick 
from, but timeslots will fill up



Sump Pump Inspections - Scheduling

• Inspections must be scheduled within 30 days
• The scheduling needs to be completed within 30 days; 

the actual inspection may be completed within any of 
the available timeslots for the property’s zone

• As an alternative to scheduling an inspection, 
property owners may, at their expense, contract 
with a licensed plumber to have their sump pump 
inspected and the results of the inspection 
certified to the City within the same 30 days



Sump Pump Inspections - Scheduling

• Each timeslot will be a two-hour block

• While it is anticipated that most inspections will 
take less than 15 minutes, some may take longer 
and it cannot be known ahead of time

• Inspections may be scheduled online
• Property owners that schedule online will receive an 

email confirmation and a reminder email 48 hours 
prior to their inspection



Property Owner Responsibilities

• An adult (18+ years old) representative of the 
property must be present for the duration of the 
inspection

• Dogs must be caged

• Sump pump must be accessible

• Property conditions must be safe for inspection 
personnel

• Failure to meet these responsibilities will be a 
violation of the Ordinance



Inspection Results

• Representative of property owner will be made 
aware of the results of the sump pump inspection 
on-site

• If an email address is provided, a copy of the sump 
pump inspection report will be emailed

• Properties requiring further action will also be 
mailed a copy of the sump pump and/or smoke 
testing reports



City Financing Assistance



City Financing Program

• Property owners can petition to have the costs of 
any corrective work to be assessed to the property 
for 10 years at an interest rate of 3%

• Maximum of $5,000

• Required Documentation
• Certificate of Compliance

• Receipts of payments made by property owner and/or 
invoices for amounts to be paid directly by City

• Costs of initial inspections by licensed plumber in 
lieu of City or City-contracted inspector not eligible



Public Engagement



Open House
Tentatively Scheduled for

December 5, 2019



Thank you!


