Addressing Bacterial Impairments in MS4 Urban Storm Water Programs
This fact sheet is intended to provide MS4s (Municipal Separate Storm Sewer Systems) guidance in addressing an Escherichia coli (E. coli) bacteria Total Maximum Daily Load (TMDL) permit requirements.  TMDLs are required under Section 303(d) of the federal Clean Water Act when waterbodies are impaired and not meeting one or more designated uses established in Michigan’s Water Quality Standards (WQS).  The purpose of a TMDL is to establish allowable loadings of pollutants for a waterbody such that WQS are met. TMDLs provide a basis for determining the pollutant reductions necessary from both point and nonpoint sources to restore and maintain the quality of water resources.  
What are E. coli bacteria?

E. coli bacteria are a group of fecal coliform bacteria found in the lower intestine of warm-blooded organisms such as humans, livestock, wildlife, including mammals and birds, and domesticated animals.  The presence of these bacteria in a river or stream indicates the water has been contaminated with the fecal material of humans or animals.  

How are rivers and streams assessed for E. coli?
Rule 62 of the Michigan Water Quality Standards (WQS) (Part 4 of Act 451) limits the concentration of E. coli in surface waters of the state and surface water discharges.  The limits are based on two designated uses for waters of the state, including Total Body Contact Recreation and Partial Body Contact Recreation.   All surface waters of the state are protected for total body contact from May 1 to October 31 and partial body contact the remainder of the calendar year.  These standards are identified in Table 1 as follows:
Table 1.  E. coli Water Quality Standards
	Designated Use
	Water Quality Standard

	Total Body Contact Recreation
	130 E. coli/100 ml as a 30-day average;
300 E. coli/100 ml as a daily geometric mean

	Partial Body Contact Recreation
	1,000 E. coli/100 ml as a daily geometric mean


What are the Steps to Achieve Permit Compliance?
The general MS4 Permit requirements for Total Maximum Daily Load (TMDL) in the Watershed Permit, Part I.A.b.1 (pages 9-10), and in the Jurisdictional Permit, Part I.A.4 (page 6), indicate that “…the SWPPI (SWMP) shall identify and prioritize actions to reduce pollutants in storm water discharges from the MS4 to make progress in meeting Water Quality Standards.” 
Progress towards meeting WQS may be long-term and take place over multiple permit cycles.  This five-year permit cycle should focus on the following activities:

· continuing to identify and prioritize sources of E. coli bacteria;

· continuing to implement those activities already ongoing as part of Illicit Discharge Elimination Programs (IDEP) or other programs that address E. coli bacterial sources and listing these activities in the SWPPI (SWMP);
· evaluating the effectiveness of those current activities; 

· conducting monitoring activities as described further in this guidance; developing a prioritized list of both existing and new actions along with an implementation schedule targeted during the five-year permit cycle that begins in 2013; and 

· reporting the monitoring results, prioritized list of actions and targeted implementation schedule to the Department in the second progress report.   
The following steps provide direction on meeting these requirements:

1. Review TMDL Related Documents.
The documents listed below provide important information that will assist permittees in meeting the TMDL requirements.  The following questions should be considered and answered when reviewing these documents:

· Where was monitoring conducted?
· Where might monitoring be needed?
· What areas exceeded WQS for E. coli?
· What are the identified potential sources?

· Which sources are located within this MS4 regulated area?
· What implementation actions are identified to address E. coli?
Michigan Department of Environmental Quality Total Maximum Daily Load Report 
These can be downloaded from the MDEQ website at www.michigan.gov/deq/ click on Water>Water Quality Monitoring>Assessment of Michigan Waters then Total Maximum Daily Loads. Most approved TMDLs identify the contributing land area percentages from municipalities as well as potential sources of E. coli.  

Permittees are responsible for implementing actions within the respective MS4 regulated area located in a TMDL watershed, both within and upstream of the TMDL reach.  Further clarification on the MS4 regulated area can be found in the Scope of SWPPI MS4 guidance.
Watershed Management Plans

If available, these plans may contain information such as pollutants, their causes and sources, as well as implementation actions.  Identify those sources and causes directly applicable to the MS4 regulated area and the associated TMDL watershed.  Review those actions identified as addressing bacterial loadings, pathogens or, more specifically, E. coli.  
2. Identify Potential Sources of E. coli.

Potential sources of E. coli may be identified in a variety of ways.  Having an understanding of land use and land cover characteristics tributary to MS4 discharge points may facilitate identification of those sources.  The Department Storm Water Sampling Guidance for Total Phosphorus and E. coli outlines those land uses typically attributed to higher E. coli nonpoint source pollutant loadings and which is shown below:
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In addition, the following list identifies common sources of E. coli in storm water discharges:
· Illicit  Connections/Discharges  (failing septic systems, cross-connections between sanitary leads and storm sewers, dumping/spills)
· Urban Storm Water Runoff (pet waste, urban animal waste, such as wildlife scat (nuisance geese, raccoons, etc.), re-suspended sediment)

· Rural Storm Water Runoff (agricultural practices, rural animal waste)
In addition to the sources previously identified, combined sewer overflows sanitary sewer overflows and dilapidated and/or non-compliant wastewater treatment plants are other possible sources.  These systems and sources are not directly regulated under the MS4 Storm Water Permit Program; however, the permittee should be aware of the presence of these potential sources within the TMDL watershed area as they may affect selection of monitoring locations and actions for implementation.
Furthermore, it is understood that animal waste, wildlife or domestic, are also sources of E. coli.  Remember, permittees are to evaluate the cause, determine potential actions, and implement what is practicable for all regulated areas and all potential problems.
In some cases a source may be located outside of a particular MS4 and in a jurisdiction that is not required to have a MS4 permit.  In these instances, a permittee may choose to contact the respective jurisdiction to begin a dialog about addressing the source and/or the permittee may contact the Department to follow up on the potential source.   

3. Identify Actions to Address Sources of E. coli.
A guiding list of actions that typically address sources of E. coli is outlined below, from which permittees may select for prioritization and implementation.  The list is not intended to be all-encompassing nor is it a required list of actions.  Permittees should select actions that are directly relevant to the MS4 area and TMDL watershed.  
Some actions may require collaboration across multiple jurisdictions.  In those instances, identify roles and responsibilities for each respective jurisdiction.  Once the list of actions has been identified, prioritize the list for implementation and also include those actions that are already ongoing.
Illicit Discharge Programs

· Correction of Illicit Discharges

· Dry Weather Screening 

· Consider including combination analysis of dry-weather flow for surfactants, ammonia, and E. coli. 

· Dye Testing

· Developing/Implementing Practices and Procedures for Tracking Discharges
· Consider utilizing trained Sanitarians to track illicit discharges while occurring.

· Sewer Televising & Training of Video Operators

· Smoke Testing

· Watershed Level Source Assessment

On-site Sewage Disposal Systems

· OSDS Inspection and Correction Programs and/or Ordinances (Time of Sale or other)
· Public Education on Maintenance and Signs of Failure

· Review Soil Types/Housing Densities

· Sanitary Sewer Extensions (Require Connection at time of OSDS Failure)

Other Storm Water Controls

Structural Best Management Practices

· Agricultural BMPs
· Storm Water Retrofit Practices
· LID/Green Infrastructure Techniques such as

· Bioretention/Rain Gardens

· Capture & Reuse

· Green Roofs

· Grow Zones

· Pervious Pavement

· Tree Planting

· Vegetated Bioswales

Non-Structural Best Management Practices

Management Practices and Programs

· Good-Housekeeping Training

· Ordinances

· Wildlife Exclosure from MS4s

· Nuisance Wildlife Control Programs

· Pet Waste Management Programs

· Public Education Programs for Illegal Dumping; Hotlines, PSAs
· Training of Staff for Suspicious Discharge Identification
In addition to the actions listed above, the following actions specific to separated sanitary sewer systems, which are not considered part of the MS4 regulatory program, may also work towards reducing E. coli pollutant loadings:

Separated Sanitary Sewer Systems

· Inflow & Infiltration Studies

· Sewer Metering

· Capacity Analysis

· Sewer Lining

· Manhole Rehabilitation

· Sewer Replacement

· Pump Stations

· Sewer Lead Replacements/Rehab

· Footing Drain Removal

Reviewing potential actions in conjunction with land use and land cover can be used to effectively identify target areas for implementation.  The Department Storm Water Sampling Guidance for Total Phosphorus and E. coli ranks the potential for certain land uses to contribute E. coli to the TMDL watershed.  
4. Consider Costs and Grant Eligibility
Presently, compliance actions included in a MS4 storm water program are ineligible for some federal grant funds. Actions selected to meet the MS4 TMDL requirements must make progress in meeting Water Quality Standards and be implemented across the TMDL watershed within the permittee’s regulated area.  For actions that go above and beyond permit requirements, such as large-scale watershed-wide approaches to address bacterial sources, the permittee may consider including these as “wish-list” items in the SWPPI (SWMP). This may allow opportunities for pursuing grant funds in the future for those actions.  
5. Develop Table of Actions

Once a list of actions for compliance is developed, separate them from those actions for potential grant applications and then create a table with the following information:
	Name
	Description
	Resources
	Timeline
	Measurable Goals

	
	
	
	
	

	
	
	
	
	


This table can be used to prioritize actions for implementation, including ongoing actions; to help develop the SWPPI (SWMP) that will be submitted to the Department.
Monitoring Requirements

In addition to the prioritized actions, permittees with MS4 discharges to waterbodies covered by a TMDL for the pollutant E. coli, are required to conduct monitoring activities.  There are three (3) options for monitoring outlined in the Watershed Permit and two (2) in the Jurisdictional Permit, each of which is briefly summarized below.  The permittee need only select one option for implementation using the following information as a guideline:
OPTION 1: Discharge Point Monitoring 
This section requires one representative sample of a storm water discharge from at least 50% of the major discharge points (≥36” at widest cross-section of a pipe or open conveyance) discharging directly to surface waters of the state within the portion of the TMDL watershed in the urbanized area. Sampling under this requirement should follow the Department Storm Water Sampling Guidance for Total Phosphorus & E. coli.

The monitoring of the discharge points must occur within 3 years of COC issuance and the results reported in the second progress report.  In addition, the results combined with other information such as potential sources described previously should be used to identify actions for implementation in the MS4 regulated area.  See previous section, “What are the Steps to Achieve Compliance?” Selected actions must be included in the second progress report with implementation targeted in the next permit cycle that begins in 2013.
OPTION 2: Elective Option (only available if permittee has coverage under the Watershed Permit)
Under Option 2, permittees may choose to work collaboratively with their watershed partners to implement a monitoring program that could include any combination of ambient and discharge point monitoring.  The intent of this option is to monitor streams (or resource) as opposed to discharge points whereby facilitating location of “hot spot” areas and refining the location of potential sources.  Although, this option does not require approval by the Department, it shall, be based on the following:

1. Known water quality deficiencies and
2. Applicable approved TMDLs listed in the COC.
In addition, 303(d) listed waters, TMDL findings, watershed plan priorities, IDEP results and availability of monitoring data should form the basis of this elective option monitoring program.
In addition, notify the Department early in the process and prior to SWPPI submittal that a collaborative monitoring approach is being developed and ensure there are enough partners for a successful monitoring program.
This monitoring program must begin implementation within 3 years of COC issuance and must be detailed in the SWPPI.  Monitoring results must be submitted with the progress reports.  In addition, the monitoring results combined with other information such as potential sources described previously should be used to determine which activities are needed to be consistent with the E. coli TMDLs.  See previous section, “What are the Steps to Achieve Compliance?” Selected actions must be included in the second progress report with implementation targeted in the next permit cycle that begins in 2013.
Additional guidance on this option is being drafted and is expected to be completed in early 2010.
OPTION 3: Alternative Approach
Under Option 3, an Alternative Approach may be submitted for approval.  This is applicable if the permittee already has information and a plan for prioritizing and controlling E. coli consistent with the TMDL. 
“Information and a plan” may include a TMDL Implementation Plan or it may include some combination of monitoring, identification of sources and a strategy of actions for elimination, reducing or managing those sources.  
Consider the following points when developing an Alternative Approach:

1. Coordinate with the Department district staff early in the process and prior to SWPPI/SWMP submittal. 
2. An alternative approach for one geographic area may not be suitable for another geographic area due to a variety of potential factors (i.e. amount of available data, geology, open/enclosed drains, impervious area, etc.)
3. The following content should be included in an Alternative Approach and in communications with Department district staff:
· Detailed description; 
· Listing of participating permittees and partners;
· Geographic coverage of the plan;
· Implementation schedule;

· The roles and responsibilities of each permittee or partner in both implementation and progress reporting; and
· The methods that will be used to report progress and evaluate the effectiveness of the approach.
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