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*Subject to NPDES Phase II requirements

Focus Areas: 

Prioritize activities described under Implementation Steps for infrastructure in areas where a) water quality monitoring shows high levels of bacteria or nutrients, b) blockages or spills have happened historically, c) lines are not easily visible from a homeowner’s property or the road, d) lines are exposed due to erosion or other factors, e) lines cross streams, f) infrastructure maps show possible cross-connections, g) there are no manholes downstream (where contaminated water could be sent to the wastewater treatment system) and g) infrastructure is aging or the development was built according to older codes.  

Description:  

Sewage leaks and spills can be a significant source of nutrients and pathogens in surface waters.  When untreated sewage enters the environment, nutrients and pathogens flow into waterways, many of which are already impacted by these same pollutants, especially in urbanized areas.  

In addition to the environmental impacts of raw sewage, spills are expensive and inconvenient to the local government and unacceptable to the public.  Preventing sewage spills and leaks is an important part of protecting the community’s health, safety, and welfare.  In addition to the many environmental and health benefits of proactive management, fixing illicit connections, stoppages, and cracks is more cost-effective than fixing breaks and remediating spills; therefore saving operators money over the long run.
The Upper Neuse Watershed Management Plan (Section 4) identifies several issues associated with sewers, including: 

· leaks of untreated sewage into the environment

· illegal connections of sewage lines to stormwater conveyances, which discharges untreated sewage directly to surface waters

· sewer infrastructure that overflows during storm events (indicating that stormwater is entering the sewage system)

· line stoppages and breaks associated with fats, oils, and grease (FOG); tree roots and aging infrastructure; or rags and other inappropriate solids

· pump and lift station failures, often associated with extreme weather events

Much of sewer infrastructure is decades old, and all sewer infrastructure requires regular, proactive maintenance and repair.  The Plan recommends that all municipalities “Inspect sewage conveyance systems (e.g., pipes, pump stations, manholes, etc.) to ensure their proper functioning” and take actions to remedy problematic system components.  The most important problems to identify and correct are those where sewage is discharging to surface waters without treatment on a continuous basis, such as an illegal connection to a stormwater pipe or straight pipe from a home to a stream.
In addition to sewer lines, sewer pump stations (needed to lift sewage uphill) also fail occasionally and can cause raw sewage to overflow.  Moreover, many lines and pump stations were put in by private entities during the development process; some are eventually turned over to publicly owned treatment works, whereas others remain in private operation.  The level of maintenance of these components can therefore vary greatly from system to system, even within a single municipality.  
Current code requires all manholes and wet well openings to be either watertight or elevated above the 1% annual chance flood.  (If it rains at a rate sufficient to keep 1" of water standing on top of a standard manhole cover with eight 1" vent holes, water pours in at a rate of almost 50 gallons per minute!)  Infiltration into a sewer can lead to a sewage plant exceeding its licensed discharge capacity and reduced effectiveness of the wastewater system bacteria.  New lift stations are required to be equipped with standby generators and backup pump capacity.

The Clean Water Act (1987) Section 402(p)(3)(B)(ii) effectively requires MS4s (Phase II jurisdictions) to prohibit non-storm water discharges into storm sewers.  Also, the NC Division of Water Quality issued new sanitary sewer overflow guidance (April 2009) with increased penalties and requirements.  In addition to regulatory compliance and implementing general system maintenance plans, the activities below may help implement local Hazard Mitigation Plans (required for localities to be eligible for federal disaster mitigation funding).
Basic Implementation Steps: 

1. Ensure any new infrastructure is constructed to code: Floodproof or elevate all manholes and vents and provide backup power for pump stations.

2. Require cleanout plugs on new residential sewer connections and grease traps on new commercial connections.

3. When constructing sewer infrastructure in the stream channel, drill under the stream rather than trenching the channel whenever possible.  

4. Minimize construction of new pump stations (construct gravity lines wherever feasible).  Ensure that riparian buffers with gravity lines are revegetated with shrubs that are compatible with sewer easements (Orange County maintains a list).  
5. Create a GIS database or other map of sewer lines, pump stations, and other sewer infrastructure, including privately owned and/or privately operated infrastructure.  

6. Create a GIS database or other map of stormwater infrastructure.

7. Compare the two maps and identify areas where cross-connections are likely.  Prioritize these areas for inspections (Basic Step 10).  
8. Create and staff an illicit discharge hotline or publicize the state stormwater hotline (1‑877-623-6747) in your community so citizens can report broken sewer lines, spills, and suspicious odors.  Respond to alerts, complaints, and concerns in a timely manner. The City of Raleigh provides a reward ($50) to the first citizen to report a sanitary sewer overflow.  
9. Track details on spills and other incidents (dates/times, watersheds/water bodies, quantities, responses, follow-up measures, water quality data, etc.), and investigate whether the spills resulted in surface water impacts.  Provide this data to any entities doing watershed planning and/or conducting water quality monitoring in the watershed or receiving water bodies.

10. Educate citizens and businesses on the proper use and maintenance of the centralized wastewater collection system (e.g., don’t pour grease down the drain, don’t allow trees to grow over sewer lines, etc.).  The City of Raleigh is starting a curbside grease pickup program. 

11. Open and inspect every manhole in the public conveyance system at least every other year.  If any sewers appear sluggish, have the line cleaned.  At the same time, record manhole conditions and any apparent obstructions.

12. Inspect 10% of the entire sewer system for leaks and illegal connections each year, minimum, using a locally appropriate inspection method (cameras, smoke, etc.) with the goal of inspecting the entire system within a 10-year period at most.  Prioritize sections of the system for inspection according to the criteria listed under Focus Areas.  Conduct routine maintenance as needed.  Some high-priority areas may need to be inspected and/or maintained more frequently.
13. Maintain cleared sewer easements (e.g., a 20-foot cleared zone on sewer mains).  Clearing reduces blockages from tree roots and allows vehicle and staff access in case of a problem.
14. Conduct a study (in-house or using a consultant) to identify inadequate or noncompliant infrastructure and make recommendations on improvements, which may include the following tasks (see considerations described under Focus Areas also):  

A. Replace pump stations with gravity lines wherever possible to reduce overflows due to mechanical failures (gravity always works).  Revegetate riparian buffers with shrubs that are compatible with sewer easements (Orange County maintains a list).
B. Consolidate smaller and/or older pump stations into regional stations if gravity lines are not feasible.
C. Replace older infrastructure. 

D. Replace undersized infrastructure.

E. Floodproof and/or elevate manholes and vents in the 1% annual chance (“100-year”) floodplain.   
15. Establish and fund an ongoing program and establish a goal completion date to make the improvements identified in Basic Step 14. 

16. Participate in any water quality monitoring and/or watershed-related field work activities in your jurisdiction’s watersheds to a) ensure that IDDE is considered in the activity’s design and b) review data to identify areas where sewage could be contributing pollutants to surface waters.

Above & Beyond Basic Implementation: 

1. Conduct public education on illicit discharges and illegal dumping into the stormwater system.  Tell citizens how and where to properly dispose of and recycle hazardous household waste and other hazardous substances.  

2. Inspect businesses to ensure that mop sinks, floor drains, etc. are connected to the sewer system, not the stormwater system.

3. Hire an engineering consultant to evaluate the sewage collection system, identify problematic components of the system (e.g., age, number of overflows, vulnerability to flooding, etc.), and make recommendations on system improvements (Basic Step 12).
4. Install a Supervisory Control And Data Acquisition (SCADA) system at all pump stations.  Such a system should contact multiple wastewater and water department staff via radio if power goes down or if pressure sensors detect a line break.  Conduct periodic tests and regular maintenance of the systems.

5. Supply pump stations with backup power generators and automate the backup power system to turn on automatically in the event of a power outage.  Conduct periodic tests and regular maintenance of the backup power systems.  Weatherproof backup power systems to extent practical.  
6. Conduct field inspections for straight piping (sewage discharges piped directly to surface waters) and take action to enforce and remediate as needed.
Costs: 

· Databases/maps of lines and other infrastructure

· Staff time, mobile cameras, materials, vehicles, etc. to conduct inspections

· Citizen and business education and outreach activities and materials

· Needed repairs and upgrades identified by inspections

Funding Opportunities:

· Development plan review fees

· Impact fees on new development

· Inspections fees

· Financial performance bonds/guarantees/agreements

· NC Rural Economic Development Center Water and Sewer Grant Programs

· Clean Water Management Trust Fund

· FEMA disaster mitigation grants (for elevating, floodproofing, and providing backup power for pump stations and other critical infrastructure)

· The U.S. Water Quality Investment Act of 2007 (H.R. 569) authorized grants to municipalities and states to control overflows of untreated wastewater that can occur during episodes of wet weather.

Potential Pitfalls:

· Some systems and local governments have limited resources with which to undertake proactive and preventive activities
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