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The desire for greater convenience in our lives has made nonwoven wipes a multi-billion dollar industry. Wipes are available for just about any bathroom cleaning task – wiping, removing makeup, changing a baby, washing the counter or cleaning the floor. The industry continues to grow and so do the problems in our sewer system as more of these wipes make their way down the toilet.

“Nonwoven wipes are changing the characteristics of the waste stream,” explains Wendy Barrott, the Detroit Water and Sewerage Department’s (DWSD) Wastewater Treatment Plant General Manager. “The equipment in our sewer system and at the treatment plant was not designed to handle this.”

The very characteristic that makes wipes so attractive from a cleaning standpoint – wet strength – makes them a nightmare to clean up in the sewer system. Wipes retain their strength, attach to other wipes and catch on equipment in ropy chains. Wipes also form clumps that grow into hard masses creating blockages and damaging equipment. Sewers need to be cleaned with high pressure water jet equipment to break apart these obstructions, and pumps have to be pulled so messy clumps can be detangled and cut away. 

Communities throughout the country are becoming increasingly frustrated as wipes create havoc in their sewer pipes, pumping and lift stations and wastewater treatment plants (WWTPs). Maintenance costs are rising due to increased labor to clean and remove the wipes. Some communities are switching to different style pumps but the wipes just travel further downstream and eventually have to be dealt with at the WWTP. Awareness and publicity around the problem has prompted clean water professionals and wipe manufacturers to come together to try and address the problem through voluntary and ISO (International Standards Organization) standards. Change is needed on many fronts.

Toilets or Trash Cans?
Baby wipes have been on the market since the late 1970s but people didn’t start flushing these and other wipes until “flushables” hit the shelves. Personal cleaning wipes have grown into a big adult market changing consumer flushing habits.

Field studies undertaken by associations for clean water professionals and the nonwoven industry in 2011 and 2012 revealed that 40% of materials trapped on pump station inlet screens were nonwoven wipes. Baby wipes represented the largest percentage at 18%, followed by household wipes at 14% and flushable wipes at 8%. 

“We need to look at both the design and use of wipes in addressing this problem,” explains Rob Villee, an expert on the US Technical Advisory to develop ISO Standards for flushable wipes and a leader with the Water Environment Federation advocating for member utilities throughout the country. “Many wipes not designed as ‘flushable’ are being flushed. Point of sale data shows that 40% to 50% of customers who buy baby wipes don’t have babies. If a wipe becomes contaminated by use, it might get flushed.”

A variety of jar and slosh tests have revealed that most of these wipes do not break apart. While some manufacturers are developing new technology that breaks apart, today’s definition of “flushable” does not mean it is safe for the sewer system.

Better plumbing has also impacted our flushing habits. “Low flow toilets are more powerful and capable of flushing more than older models,” continues Villee. “Wipes easily make it out of the house and consumers don’t understand where they go.”

Clogging our Pumps and Pipes
Chuck Bellmore, Assistant Superintendent for Clinton Township’s Water and Sewer Department sees first hand where the wipes go – into pump impellers in the Township’s sanitary lift stations. He is leading a program to address historical clogging problems at these critical facilities and reduce maintenance requirements.

Lift stations are like elevators in a sewer system moving sewage through the use of pumps from a pipe at a lower elevation to a pipe at a higher elevation so that it can continue to flow by gravity. When a pump is clogged, it may not work as efficiently or quit working and reduce the pumping capacity at the lift station. 

“Our seven lift stations are all different,” explains Bellmore. “The pumps in each station have a unique pump curve that must be maintained with new equipment. We have been working with the pump manufacturers to see what technology is available to address the wipe problem.”

Two options were available – grinder pumps that cut up the wipes, and pumps with a modified impeller that pass the wipe through whole. “We have found that the grinding mechanisms frequently need to be replaced after a year of operation,” continues Bellmore. “We wanted to avoid that maintenance requirement and the risk of failure, so we elected to go with the new style of pumps with a modified impeller.”

These new style of pumps were easy to install at three of the Township’s lift stations. The same manufacturer offered versions that worked with existing flow conditions. The four remaining stations are a little more challenging because those manufacturers don’t offer the newer pumps with modified impellers. A change in pump manufacturer will likely be made increasing the complexity of the retrofit.

Before undertaking improvements, Bellmore prepared a cost analysis comparing the 20-year asset life of pump replacement to the cost of pulling and cleaning pumps to confirm the program was cost effective. The yearly depreciation of new non-clog pumps was about half the cost of a cleaning a pump not including overtime pay or the cost for premature failure of pump bearings or seals.

“We are fortunate in that many of our pumps were nearing the end of their life so the timing to replace them was good,” explains Bellmore. “We kept the old pumps from the first three lift stations as spare pumps which was an added bonus.”

The problem of wipes doesn’t disappear with the new pumps. Wipes still clog pipes. “When wipes mix with grease, we have the added bonus of a difficult clog,” explains Bellmore. “We had this type of blockage last year that impacted a homeowner. We jetted through the blockage and there were a lot of wipes down the line.”

The City of Dearborn wages its own battle with wipes at pump stations and its three combined sewer overflow (CSO) treatment facilities. The vertical CSO treatment shafts, more than 15000 feet deep, store and treat a mixture of stormwater and sewage when combined sewers in the area become overloaded during rain events.

Because of the utilization of a roto-mix system during de-watering “Wipes would accumulate on the guide wires and cables leading down to the pumps at the bottom of the shafts,” explains Eric Witte, Water and Deputy Director of Public WorksSewer Utility Manager for the City of Dearborn. “Once or twice a year, we send someone down in a man basketucket in order pull and  to service the grinder pumps we haveand they have to clear all of  the wipes. It takes time and effort to do this. We can have a 20- to 30-foot-long trail of wipes that is a foot in diameter hanging from the guide rails and cables.”

The City recently replaced the pumps at their Greenfield Pumping Station that also experienced frequent problems from wipes. This large station sends all of the sewage from the west side of the City into an interceptor that carries sewage to the Detroit WWTP. The wipes were making it past the pump station’s bar screen and rake, routinely clogging pumps during rain events when flows increase and push sanitary trash down the pipe. When this happened, the pumps had to be pulled out of the30 __-foot-deep wet well and cleaned.

“It was time to replace the pumps so we changed to chopper pumps,” continues Witte. “The five new pumps cost $300,000.” And have been working without the associated clogging that we had been dealing with.

Grease obstructions are another source of pipe clogs that must be dealt with. Both Clinton Township and Dearborn have active preventive maintenance and outreach programs. Clinton Township jet cleans all sewers located in front of and downstream from restaurants two to three times per year, and distributes educational information for workers on proper grease disposal. Dearborn also routinely cleans sewers in areas with restaurants and adds an enzyme to help break the grease up.

“In the last 10 to 15 years, we have seen the grease problem migrate to residential areas with smaller diameter sewers,” explains Witte. “Any resident’s habits can impact an area. If one person flushes bacon grease down their drain every day, it can wreak havoc on the area. People upstream of the blockages will have problems.”  

The Last Stop in the Line 
Once sewage hits the WWTP, everything, including the wipes, must be dealt with. DWSD operates one of the largest WWTPs in the world treating an average of 710 million gallons of sewage each day from 77 communities. There are hundreds of pieces of equipment where wipes can accumulate.

“Wipes slide through the initial bar screens like snakes,” DWSD’s Barrott explains. “As they move downstream through the plant, they cling on to everything. We have to clean them out of the primary thickener tanks, the sludge grinders on the centrifuges and belt filter presses, and all of the other places they get hung up on.”

This increased cleaning takes time which translates into greater operating expenses. “We used to clean the primary thickener tanks every other year,” explains Barrott referring to the six 40-foot-wide by 50-foot-deep circular tanks that begin the process of condensing solids in the waste stream into a more concentrated, thickened form. “Now we have to clean all six tanks twice a year. The process to clean each tank takes several days and can only be done in the spring or fall.”

This 300% increase in frequency of cleaning is because the thickening tanks were not designed to handle nonwoven wipes. This is true of other solids handling equipment like grinders that can’t cut through the wipes and pumps that get clogged throughout the plant. While wipes are the most troublesome, other items create problems like condoms that blow up like balloons and get stuck on equipment. Tampons and odd items like toys and cell phones that make their way into the sewer damage smaller pipes but are removed by the bar screens at the plant. Ironically, wipes don’t combine with grease at the plant because they settle in the water column rather than float. However, smaller pieces of wipes that have gone through grinders tend to stick together.

“If something doesn’t fall apart in water, it shouldn’t be flushed,” concludes Barrott. “Wipes, condoms and tampons shouldn’t be flushed.”

Standards to Address the Problem
In 2014, five associations in the clean water and non-woven industries started working together to address the problem. The group includes INDA, the International Nonwoven and Disposables Association; NACWA, the National Association of Clean Water Agencies; APWA, the American Public Works Association; WEF, the Water Environment Federation; and CWWA, the Canadian Water and Wastewater Association.

“A two-pronged approach is being used,” explains Cynthia Finley, NACWA’s Director of Regulatory Affairs. “New flushability guidelines are being developed by a technical work group and a product stewardship initiative is being undertaken by another group that includes marketing and sustainability representatives from INDA members.”

A facilitator is working with both groups to keep conversations moving forward and to assist in reconciling disagreements. It is a challenging effort where both sides can view the problem very differently. 

“We hope that both INDA and the clean water industry can agree upon what is safe for sewers through the Fourth Edition flushability guidelines,” continues Finley. “This is the first time we are working closely together on the guidelines.”

Compliance with the Fourth Edition guidelines will be voluntary and there will be a one-year period to evaluate how it is working. The goal is to publish the guidelines in June 2016. The product stewardship group is looking at labeling issues for flushable and non-flushable wipes. Consumer behavior is a concern since wipes never designed to be flushed are a big part of the problem. The cost for education cannot be absorbed solely by the clean water industry.

Under a separate initiative, Canada is leading an international work group to develop an ISO standard for flushable wipes. There is a US Technical Advisory Group involved in this effort that includes many of the clean water professionals working on the Fourth Edition guidelines. ISO standards are voluntary but can be adopted in regulation or become a market standard. ISO standards provide another avenue for change and reinforce the magnitude of the problem. An ISO standard typically takes two to five years to develop but the group is shooting for two to three years.

Reaching out to the Public to Change Behavior
Most consumers are disgusted when they see the ropy clumps of wipes that workers must clean from pumps and other equipment. Many communities are using these vivid images and stories to educate the public about the problems created by flushed wipes. Dr. Oz even visited a WWTP in New York City on one of his shows so viewers could see where the wipes go and be encouraged to change their behavior.

Humorous advertising campaigns have also been effective but repeat exposure is needed to change behavior making advertising expensive. Social media and websites describing local stories and informing consumers about what can and cannot be flushed are frequently used. Clean water professionals have also come together to share material in today’s environment of limited resources. Additional support from the nonwoven manufacturers through the product stewardship initiative will be welcomed. 

Education needs to address flushed problems beyond nonwoven wipes. Grease also creates problems in our sewer system and many communities have active education programs with the food industry. Prescription drugs are a more recent concern as problems are detected in our receiving streams. No one knows how much is coming from excretion, pills being flushed or agricultural animal waste. Prescription drug take back programs are expanding with legislation that allows pharmacies to take back medicine but there is no funding to support it.

Opportunity for Change
It is hoped that through better flushable guidelines and public education that change can occur to keep nonwoven wipes and other harmful materials out of our sewer system. Many are confident we are working in the right direction. Modifying equipment throughout the treatment process to accommodate a waste stream that includes nonwoven materials would be expensive, complicated and could lead to further increases in operations and maintenance costs. We will all pay the cost through higher rates.

“Our industry is about efficiency of plumbing,” explains Clinton Township’s Bellmore. “The campaign for low flush toilets has led to reduced water usage which has led to lower flow in our sanitary sewers. When there was more flow, it was easier to flush more stuff down the line. We are seeing lines plug today that never used to, and finding more sludge on the bottom of our sewers. We need to change our thinking about what can and cannot be flushed down the toilet.”


Captions:
Nonwoven wipes are creating problems throughout the collection system tributary to the Detroit WWTP as well as at the plant itself. Wipes make their way through screens and get caught in individual treatment trains requiring extra cleaning by plant staff.

Removing nonwoven wipes from pumps had become common in Clinton Township. To reduce this maintenance burden, the Township changed the type of pump used in three lift stations and is working on changes at the four remaining stations. The new pumps address the problem at the lift station but do not eliminate problems with wipes in the sewer system and at the WWTP.

The six primary thickeners at the Detroit WWTP need to be cleaned every six months to remove nonwoven wipes that have accumulated and are negatively impacting the treatment process.

A campaign in Maine used game show humor to encourage residents not to flush wipes

