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The Beginning
On January 6th, 2004 the United States Environmental Protection Agency (USEPA) in conjunction with the United States Department of Justice (USDOJ) and the Minnesota Pollution Control Agency (MPCA) filed, in Federal District Court, an Administrative Order.  In that order the government alleged that both the City of Duluth and the Western Lakes Superior Sanitary District (WLSSD) continued to operate in violation of the Clean Water Act; remained in non-compliance with the National Pollution Discharge Elimination System permit; and, continued to have a history of Sanitary Sewer Overflows (SSO’s) that directly effected the waters of Lake Superior and its tributaries.

The reaction of the federal government came as the result of the western end of Lake Superior experiencing an extraordinary rainy year in 2003 culminating in a series of SSO’s that brought about unusual public response and outcry for action.

That initial Administrative Order quickly turned into a Lawsuit again filed in Federal District Court against the City of Duluth and the WLSSD.  Contained in that lawsuit was the offer made by the government to suspend the legal action if the City and the WLSSD would agree to enter into a Consent Decree.

What is a “Consent Decree”

A consent decree (also referred to as a consent order) is a judicial decree expressing a voluntary agreement between parties to a suit specifying an agreement by a defendant to cease activities alleged by the government to be illegal.  This agreement is made in return for an end to the legal charges being brought against the defendant. Consent decrees are becoming more frequently used to resolve USEPA suits against communities that are found to be in violation of the Clean Water Act.

Most of these consent decrees evolve out of communities experiencing Sanitary Sewer Overflows (SSOs) that directly or indirectly effect either State or US waters (e.g. in this case Lake Superior and the St Louis River).

Over the past 8 years the EPA has reached consent decrees with 35 cities and counties. At present, the EPA is involved with numerous additional investigations and negotiations with local entities over wastewater SSO violations.  It is significant to note that both the Federal and State Governments are becoming much more proactive in permitting public and private utilities that require the discharge of wastewater.  

There is industry talk of the Federal Government expanding the NPDES permitting process to include smaller satellite collection systems and that a major component of the permit requirement is the implementation of a Capacity, Maintenance Operations & Management (CMOM) plan.  The CMOM plan is usually the central component of any Consent Decree negotiations, and in this case it was.

How Does a Community Get to This Point?
There are a number of factors and actors that combine to allow a community to end up where Duluth found itself.  It took a combination of misguided attempts to solve one problem, unique geography, an aging infrastructure and governmental ambivalence to create the “perfect storm”.

The original design of the WCTS was that of an “open” system sanitary sewer system combining effluent combined with collected snowmelt and rain water into one system and discharging it directly into either Lake Superior or a tributary stream. There was no preprocessing of the sewer wastes whatsoever.

As far back as the late 1800’s there was a fairly heated public debate about this questionable practice.  In his 1884 annual report to the City Council, the Chief Engineer reported that “…no sanitary sewage should be permanently dumped into the lake or bay.” A Duluth News Tribune article dated November 30, 1892 headline proclaimed that “St. Louis (County) is passing through a siege of Deadly Typhoid Fever” and that “Health Officers Say It Is Impure Water and Poor Sewerage (sic)”
Over a two year period from 1895 to 1897 the City of Duluth experienced 1220 cased of typhoid fever that was directly related to the sewage being deposited directly into the lake.  And during one period in 1910 there were 166 typhoid deaths.  Yet it took until 1931 for the City to establish the first sanitary sewer treatment plant and interceptor system.

The solution becomes the problem.

The first leg of the perfect storm was put in place when, in the effort to clean up the Lake and stabilize the quality of the drinking water the first wastewater treatment was built.  

In reacting to the immediate problem, the City effectively “closed” an open system.  By attaching a treatment plant to the downstream end of the system the system could no longer handle an infinite volume of water.  The capacity of the system became “capped”.

The original design that allowed private residences to collect roof and footing drain runoff and dump it into the WTCS now created the capability to surcharge the system during unusual rain events or when antecedent conditions would not allow the soil to absorb additional moisture.

Geography works against the City

Enter the second leg -- the unique geography of the city.  It is 22 miles long and 5 miles wide at its widest point.  Most of the city lies on a hill along the edge of Lake Superior with an average elevation of 700 feet.  Most of the WCTS runs vertically and dead ends downstream in a horizontal collector system designed to transport it to the treatment plant.
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Now, instead of running down the hill and going straight into the lake, all the volume basically takes a 90 degree turn to head to the plant. One can imagine what happens when rain charged sewer flows come down the hill at speeds confirmed up to as high as 40 miles an hour and hits a 90 degree turn or a series of bends  --  manholes start popping, lift stations flood and sewage is flowing down the main streets of the city. 

(lift station and manhole photos)

An aging infrastructure

As far back as 1944 the Chief Engineer was reporting that the “…oldest sewers are approx. 56 years old and have outlived their expected life”.  That was 76 years ago!  The majority of that pipe is still in the ground.  With little proactive maintenance on this aging pipe system the third leg of the storm was created.

With a system that, on the best day, has emergency repairs being necessary simply due to the sheer age of the in-ground assets set the stage for the final component of the “Perfect Storm”.  Despite all the issues that had occurred over the years and the warning of dire consequences of continued neglect of the in-ground infrastructure, the local government did nothing to address the critical need.

Even the local media took notice of this fact.
 Their call to the local politicians to address the issue was to no avail until the public outrage reached a point where it ultimately caught the attention of the Minnesota Pollution Control Agency and the U.S. EPA.


(political cartoon photo)

The “Perfect Storm” and its Aftermath

By 2003 all the components were in place to allow the outcome of the “Perfect Storm” to manifest itself.  The western end of Lake Superior experienced a large number of unusually heavy rainfall events over a short period of time.  The result came in the form of 6 Sanitary Sewer System overflows in a 3 month period of time releasing in excess of 330,000 gallons of raw sewage into Lake Superior.  

The US EPA acted quickly by rescinding the WLSSD’s individual NPDES permit and reissuing one naming both the City of Duluth and the WLSSD as joint holders.  The reissuing came with a demand that all SSO’s cease immediately.  The City became the first satellite collection system to be permitted in Minnesota.

By early-2004 the USEPA, in conjunction with the MPCA, was prepared to wage a major war to ensure the end of the polluting of the western end of Lake Superior.  They filed an administrative order in US Federal Circuit Court alleging that the WLSSD and/or the City of Duluth had experienced 250 overflows between 1999 and 2004 dumping an estimated 47 million gallons of sewage into Lake Superior.  The order demanded that within 15 days they defendants submit written certification of intent to comply.

Thus began a 5 year saga that ended in the parties agreeing to enter into a Consent Decree (CD) that required both the WLSSD and the City of Duluth to complete a large number of specific activities by 12/31/2016.

Within a 30 day period following the receipt of the order the City had to produce copies of every record (back to 1999); every scrap of data; every communication (including email) that dealt with the sanitary sewer operation; every official correspondence; any agreements reached with any entity related to the suit, all construction permits, plans and costs; all flow existing monitoring reports and a going forward plan; and, all consultants records.

Within 60 days they were required to submit a detailed Plan of Action (POA) containing a fixed date schedule for all activities.  This plan had to include all activities related to implementing an effective Capacity, Maintenance Operations and Management (CMOM) plan.  This POA had to include a detailed description of all projected costs related to any capital improvements planned, operations, and construction projects.

At the end of all this information gathering and analysis the EPA and the MPCA moved to formalize the resolution by filing a lawsuit against the WLSSD and the City demanding a civil fine be levied in the amount of $10,000,000 dollars and offering the Consent Decree as a means for the defendants to settle the suit.

By October 2009, the parties had finally reached an agreement of the contents and timeframes for the decree and due to the interim positive steps the defendants took and to offset the immense cost of the going forward commitment the civil penalty was reduced to $188,000 for the City and $212,000 for the WLSSD.

What did it mean for the future?

The local political leaders, the citizens and the Utility Operations groups lives were about to change.  The aging infrastructure was clearly no longer going to be “out of sight-out of mind”.  The projected cost of the actions agreed to in the Consent Decree would cost in excess of $100,000,000 by the end of 2016!

The citizens were going to be experiencing additional surcharges on their utility bills, individual costs of paying a portion of the remediation of their footing drain disconnections, lateral lines repairs and see the limitations placed on other infrastructure improvements set aside to fund the Consent Decree requirements.

Local political leaders could no longer turn a blind eye to the problem and were being forced to raise taxes to fund the requirements.  And, most significantly to readers of this article, the City’s Department of Public Works and Utilities was about to have their world turned upside down!

All this was going to have to be accomplished with the specter of “Big Brother Watching” over their shoulders; as each and every activity, violation and variance to “the plan” had to be reported to, reviewed and approved by the EPA and MPCA.

The dawning of a new era

For the Utility Operations group the agreement meant that they needed to prepare themselves to experience a “paradigm shift” in the manner they thought about their operation and how they operated on a day to day basis.  It meant such things as not just “cleaning pipes’, but cleaning “these pipes”.  It meant looking at their system from a holistic perspective rather than a collection of single pipes and lift stations.

To reinforce the City’s focus on the need to reshape their approach to managing their WCTS, the EPA developed a four pronged approach to the offer of settlement.  The four major components of the Consent Decree that drove this effort were:  

· construction of emergency storage capacity into the system; 

· completion of clear water Infiltration and Inflow (I/I) remediation activities sufficient to take the clear water out at the source;

· creating and implementing a Capacity Management, Operations & Maintenance (CMOM) plan that looks ahead 10 to 20 years.

· restructuring the utilities operational mode to move from “reactive maintenance” approach all the way to predictive maintenance;

The Consent Decree identified 8 specific Sanitary Sewer Overflow points (5 in the City of Duluth’s WCTS and 3 that were in the WLSSD Interceptor system) that were the focus of the agreement.  That may not seem like an insurmountable number of points to plan for, but when you include the fact that they were all COD points were downstream of significantly large sewersheds that were not only upstream of the SSOs but were also uphill.  All five represented points where downhill lines intersect lateral lines running along the shore of Lake Superior connecting with the WLSSD interceptor pipes. 

Emergency Storage

In order to buy sufficient time to develop and implement a full scale source reduction program, it required the construction of 5 storage tanks, totaling 15 million gallons of capacity (ranging from 300,000 gallons to 8.3 million gallons) with an estimated construction cost of in excess of $45,000,000.  An interesting side note to this effort was that all tanks needed to be constructed in locations that were in high property valued, environmentally sensitive, tourist areas.  One 3.3 million gallon tank was constructed across the street from a condominium complex that included $1.5 million dollar units on the shore of the lake!

(storage tank photo)

Fortunately for this effort the City had much earlier adopted a system wide flow monitoring program that provided data on a daily basis 365 days a year.  When it came time to model the systems capacity to handle storms in the 25, 50 and 100 year category, the engineering consultants had a large amount of historical data related to each of the sewersheds feeding the 5 SSO points.  One of the unique features of the series of overflow points is that they were upstream of each other, so the modeling needed to reflect the impact that each had to the downstream points.  With the City committing the funds necessary to accomplish this task, the estimates needed to be realistic and on the conservative side of storage capacity needed.

Working with their consultants (CDM – Minneapolis Office) the City was able to prepare work plans for the 5 tanks and successfully submit them for review and approval by the EPA.

I/I Activities

Project Coordinator, Sandy Mass, has been at the forefront of the City’s effort to aggressively address the need to eliminate the influx of clear water entering the system at the source. Ms. Mass has been at the center of the dialogue with the homeowners and has been the central contact point in the City’s effort to lend as much assistance as possible to each homeowner affected by the I/I reduction program.  

Even prior to the Signing of the Consent Decree the City was convinced that the ultimate remedy for the elimination of the SSOs was to eliminate the clear water surcharging of the WCTS during large rain or snow melt events.  The majority of the recent SSO events were not related to maintenance issues.  All were capacity related due to the system not being able to accept the dramatic increase of flow rate.

The City had initiated as early as 1994 the first of a three pronged approach to eliminating I/I at the source.  During 1994 they initiated the program to disconnect all private residence roof drains from the sanitary sewer system.  This was accomplished quickly but did not result in a significant reduction in I/I generated SSO events.

Further analysis indicated that even with disconnecting the roofing drains the clear water was entering the WCTS through the continued connection of footing drains.  Diverted roof drain water was being collected by the footing drains.

The second phase began in 1996 and is the focus of an ongoing effort to require the disconnection of all building footing drains from the system.  This effort is an integral part of the Consent Decree that requires the City to disconnect 5,040 foundation drains costing $12.4 million by 2016.  In addition an annual I/I evaluation produced by outside experts is required to be submitted to the EPA discussing the success or failure of the amount of I/I removal that has been projected.

This created a unique and problematical situation.  The City needed to force private residences to complete this task but state law forbade any use of public funds on private property.  The City was placing a significant financial burden on its citizens without being able to provide any assistance.  In order to overcome this hurdle the Utility Operations Manager, Steve Lipinski, led a successful effort to meet with and convince the State legislature to change the law to allow the City to create a grant program with public funds to pay for the cost of the private property rehabilitation.

This effort was to become incredibly fortuitous when, several years later, the City needed to expand the private effort to include a remediation program that was going to (on average) cost the homeowner up to 4 times the cost ($2,150 vs $6,000 to $8,000 per homeowner) of the foundation drain program. 

The third and final phase of the I/I initiative is the repair or replacement of the aging private sewer system connecting the building to the WCTS.  With the footing drain disconnect test completed, it became evident that on those buildings where phase 1&2 completed there was still a limited positive impact on the needed reduction in I/I related flow.  With leaking lateral lines collecting the groundwater runoff of the redirection of the roof and foundation drains the storm related clear water was still entering the WCTS.  During 2009, this third phase was launched.  Initial results of testing show that, on those structures that have had all three phases completed there is a significant reduction of system flow during larger storm events.  However, it is still too early to have accumulated sufficient data to declare a full victory.

CMOM and evolving from Reactive to Predictive Maintenance

The EPA was convinced that just building storage and tightening up the system was not enough to sustain the zero overflow tolerance long term.  They knew they needed to change the focus of the City’s operational effort to effectively rehabilitate and maintain the system.  The agreement reached with the USEPA required the City to design an organization that was focused on the future needs of the system and to be proactive in addressing them.

The EPA required the City (within 270 days of signing the CD) to submit a 13 section CMOM plan for review and approval.  The plan had to include such things as the following:

· procedures for the compilation and maintenance of a complete inventory system of all WCTS components and equipment 

· procedures for routine proactive inspection and cleaning schedule of the WCTS lines, lift stations, manholes

· procedures for identification and remediation of poor construction

· a ten point Fats, Oils and Grease (FOG) program

· the implementation and maintenance of a Computerized Maintenance Management System (CMMS)

This required a paradigm shift in how the City looked at its maintenance organization and how the Utility Operations staff view itself and its mission.  In an effort to focus on the resources necessary to respond to the CD requirements, the City successfully passed a utility bill surcharge that was to be strictly utilized for CD requirements.  They created segregated accounts so the funds would not be mixed with general funds.  This restructuring of the funding mechanism allowed the funding decisions for this effort to be removed from “general fund” allocation issues and the funds being collected to be used to solely fund the CD efforts. 

It required the Utility Operations management to be proactive in understanding the need to educate the public and more importantly to gain the support of the City’s administration and council members.  They needed to be prepared to present compelling arguments to support their requests to fund each component of the Consent Decree.  Getting the local governmental leadership to agree to spend $45 million dollars building storage tanks in high visibility locations was no easy task!

Project Coordinator, John Center has been leading the Utility Operations group in the effort to respond to the requirements of the Consent Decree.  This was going to require a reevaluation of their operational mode and the adoption of new work processes that focused on determining remediation activities on a “criticality of condition” analysis.  Up to this point the maintenance and remediation approach had been to simply react to what broke.  There was no time or funding available to take a proactive approach (e.g. to fix things before the broke).

In order to accomplish this task, and comply with the CD requirement to implement a CMMS approach, the City purchased the Infor Global Solutions Enterprise Asset Management (EAM) software application.  The City has adopted a plan that will allow them to move from reactive to predictive (leapfrogging over the typical move from reactive to proactive maintenance).  When fully implemented in 2011/12, the EAM software will be fully integrated with the City’s Geographic Information System (GIS), Supervisory Control And Data Acquisition system (SCADA) and Closed Circuit Television (CCTV) software to become the central command and control portal into the WCTS/Lift Station maintenance structure.

The Software will allow the Utility Operations organization to embed a Best Management Practices focus into the system and develop a truly “predictive approach” to its maintenance program.  The EAM program will use the National Association of Sewer Service Companies (NASSCO) Pipeline and Manhole Assessment and Certification Programs (PACP/MACP) scoring methodology to create a repair/rehabilitation schedule based on an objective “criticality of condition” scoring matrix.

 In addition, the integration will allow the organization to rely on SCADA to provide real-time data on pump station equipment performance to monitor and auto-generate perform maintenance work orders on components that demonstrate operational conditions outside “normal” parameters.  

A Clear Plan has emerged

As of the writing of this article the Utility Operations group is well on the way to implementing the activities necessary to comply with the Consent Decree and more importantly to achieve a zero level of SSOs impacting Lake Superior.  They have come to embrace the existence of the Consent Decree as providing a “built-in” vision statement for the Sanitary Sewer Operations group.

At the end of the day, John Center would tell you it has created real focus and it is not all that bad living in a world of high visibility.  As Duluth Mayor Don Ness has stated, “As Duluthians, our most sacred responsibility is to protect the integrity of Lake Superior on behalf of all Minnesotans”. The Utility Operations group lives and breathes this motto each day.
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