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ABSTRACT

The City of Duluth is a 150 year old community that holds 2 NPDES/SDS permits that protect the waters of the Lake Superior. One is a Sanitary Collection System permit designed to stop sanitary sewer overflows and the other is a Stormwater permit designed to protect surface waters by reducing erosion, velocity and sedimentation. Both of these permits are in place to protect the environment, but are sometimes in conflict with each other.
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INTRODUCTION

Duluth, Minnesota is an older city located on steep, clay and basalt slopes above Lake Superior.  The City is 27 miles long and varies from one to eight miles in width.  The City was initially developed as a shipping port for the natural resources industries of the region.  Duluth saw rapid growth in the early 1900s but population leveled off and dropped following the closure of a number of industrial facilities and reductions in the level of mining and lumbering. The result is a large city by area – requiring extensive infrastructure to serve a widely distributed, smaller population.

Duluth has a separate sanitary sewer collection system and storm water collection system. The City operates close to 450 miles of sanitary collection system to service a population of 86,300.  The sanitary utility has 27,000 individual customers.  Many of the original pipes dating back to the 1800s are still in use. The City Collection System delivers wastewater to the regional treatment plant, the Western Lake Superior Sanitary District (WLSSD).  In 2006, the City system transported an average of approximately 12 MGD to WLSSD in dry weather.  In wet weather, it is not uncommon for flows to increase to over 90 MGD. An Inflow and Infiltration (I/I) program was initiated in the early 1990s. The program targets the disconnection of house foundation drains and the removal of house traps.  Since 2000, the City has built three storage facilities with a combined storage capacity of approximately three million gallons to address Sanitary Sewer Overflows (SSOs).  The City Stormwater collection system includes 350 miles of pipe, 9000 catchbasins and roughly 600 miles of city road.  The City also has 43 named streams of which 12 are cold water trout streams.  The City holds a NPDES MS4 Permit with 60 BMPs designed to protect the surface waters within the City of Duluth.

NPDES/SDS PERMITS

COLLECTION SYSTEM NPDES/SDS PERMIT MN 0066206

The City of Duluth and the Western Lake Superior Sanitary District (WLSSD) are joint permitees for a collection system NPDES permit. WLSSD is the treatment facility for our region.  The City and WLSSD are in the process of negotiating a Consent Decree with the EPA.  Requirements of the permit and Consent Decree are to eliminate wet weather overflows.  Duluth’s strategy is to remove I/I at the source.

GENERAL NPDES-SDS PERMIT MN R040000

The City of Duluth holds a permit to authorize discharge of stormwater associated with Municipal Separate Storm Sewer Systems. Part of this permit requires the City to prevent the degradation of all surface waters with in the City of Duluth.

INFLOW/INFILTRATION PROGRAM

The City of Duluth has a unique program to protect Lake Superior.  The Inflow/Infiltration (I/I) Reduction Program is designed to remove clean water from the sanitary sewer to eliminate wastewater overflows, thus meeting the sanitary sewer NPDES permit. This is accomplished by removing clean water from the sanitary sewer by disconnection of home foundation drains from the sanitary sewer and the installation of a sump pump in addition to the removal of the house trap inside a private home or business.    A City of Duluth Water Quality Specialist (WQS) meets with each homeowner to perform an inspection of the home to determine if the home has foundation drains and if they are actively contributing clean water to the sanitary sewer. Foundation drains found to be active are required to be disconnected from the sanitary sewer within 90 days of the inspection. This inspection becomes an educational opportunity for the WQS to inform the property owner of the differences between a sanitary and storm sewer system and how these systems work on their property.  The City has determined that only active foundation drains be disconnected to allow money to be spent efficiently.  In 1994, based on an I/I Task Force recommendation to fund private property repairs to remove I/I from the sanitary sewer, the City of Duluth requested the State Legislature to allow the City to spend public funds on private property to remove I/I.   The success of the sump pump program has allowed the City to disconnect 550+ home foundation drains per year. This source reduction program is very effective in reducing the sanitary sewer overflows (SSOs) into Lake Superior.  To date, over 5,000 sump pumps have been installed in priority sewer basins.  During a rain event one home can discharge as much as 60 gallons of clean water per hour.  Prior to this source reduction program, during a rain event the City’s sanitary sewer system would overflow millions of gallons of sewage into Lake Superior and homeowners would have sewer backups into their basements. 

The lateral lining demonstration project is a newer program, like the sump pump program a home inspection is required prior to any work being done.  The homes are chosen through wet weather televising in priority basins, which are upstream of an identified overflow point. To qualify for the program, a home inspection by a WQS is required, a sump pump installed and house trap removed.  During the inspection the WQS confirms that the foundation drains are disconnected from the sanitary sewer and the house trap is removed.  We have consistently observed that after the lateral has been lined the ground water raises in the area around the foundation of the home and the sump pump discharges significantly more water and at quicker time intervals.

Although the Inflow/Infiltration program has been very successful, another issue has developed.  What happens to all of this discharged clear water?  

STORMWATER PROGRAM

The City of Duluth’s Stormwater Utility has developed and maintained a comprehensive citywide Storm Water Pollution Prevention Program (SWPPP) that prevents degradation of all surface waters.  The city’s current SWPPP contains over sixty Best Management Practices (BMPs) and numerous sub-components, to control water quality throughout the city.  Along with increased maintenance, vigilance, and reporting for City of Duluth departments, the SWPPP calls for pollution prevention methods to be incorporated into the planning, design and engineering of new construction. 

The flow from the sump pump discharges is increasing the amount of water in the storm sewer system, which is directly connected to the streams that flow through the City eventually flowing to Lake Superior, which is an outstanding resource value water (ORVW).  Part of our nondegradation plan is to minimize pollutant loading in stormwater discharges to our ORVWs.  

In 2003 the City in partnership with the University of Minnesota, Duluth (NRRI) began to monitor three of the trout streams that run through the City, adding a fourth stream in 2005.   Turbidity, temperature, flows, and electrical conductivity in these streams is monitored and the data is posted daily on www.lakesuperiorstreams.org . In 2007, the City of Duluth was required to submit a Non-degradation Plan to the Minnesota Pollution Control Agency.  This plan looked at stormwater discharges in 1988, discharges today (2006), and discharges in the future (2020).  All new development is required to have a zero increase in stormwater discharge to outstanding resource value waters, which in Duluth is Lake Superior.  However the existing homes do not fall under these rules and the volume of clear water that is being discharged from sump pumps throughout the City will continue to increase the amount of water discharging to Lake Superior.

KEEP YOUR CLEAR WATER OUT OF MY SEWER SYSTEM

What happens to all of this discharged clear water?  The clean ground water that previously drained into the sanitary sewers through the foundation drain connection is pumped out of the buildings with a sump pump and discharged onto the property. The water is then directed to different areas.

One discharge area is the city street.  This works well for the homeowner because they won’t have wet and unusable areas in their yard.  This does not work well for the City of Duluth’s Stormwater Utility. Once the water is discharged into the city street it flows directly to storm drains that are designed for street drainage during rain events and during the snowmelt. However this excess water may create icing issues in the winter months. With the steep slopes in the city of Duluth, water that is discharged into a storm drain creates a second problem, which is the increased flow and velocity of water in our storm sewers, creeks, and trout streams. Three of these streams in the City of Duluth are on the State’s list of impaired waters and will fall under TMDL rules in the future.  This “extra” water that is being discharged creates an increased flow in the storm sewer system for extended time durations, creating additional flows in the creeks and streams resulting in more sediment, erosion, and polluted runoff into the creeks and streams flowing through the City of Duluth. 

A second discharge area is the homeowner’s yard or gardens. This sounds like an effective solution and works well for some homeowners, but due to the clay soil conditions it may create water problems for homeowners downstream. These problems include increased water running through neighbors’ yards and/or pooling around homes.  This discharged clear water also has the potential for infiltrating into the private sanitary lateral lines that run from the homes to the City’s main line sewer and ending up in the sanitary sewer again.

There is no perfect place to discharge the clear water.  This water cannot be allowed to infiltrate or flow into the sanitary system; it must be discharged into the environment, and will ultimately enter Lake Superior.  The path this water takes is the ultimate challenge we face.

CONCLUSIONS

As stated earlier, the City holds two NPDES permits. However, complying with one permit can conflict with the other.   The City is researching alternative ways to address the increased clear water discharges through infiltration into a “neutral area” that will not affect the sanitary and stormwater systems. 

Understanding how both sanitary and storm systems function and interact is the first step.  The second is partnering with the residents, local universities, research groups, governmental agencies, and elected officials to find common solutions to protect Lake Superior.  

