DRAFT

Action Assessment and Evaluating Effectiveness in Storm Water Pollution Prevention

The MS4 Permit requires methods for determining the effectiveness of each Storm Water Pollution Prevention Initiative (SWPPI) action.  
Determining effectiveness of SWPPI actions is a multi part process which involves measuring activities and/or results and evaluating what those measurements tell you about your action effectiveness. Evaluating effectiveness may also occur at varying levels, from the individual action level to watershed level, or some combination of the two.
A. Activity Measurements:

Activity measurements are direct analysis of the work being performed that show what a community is doing to carry out SWPPI actions.  

Example activity measurements include (but are not limited to):

1. Number of public education activities conducted


a) Number of mailings


b) Number of newspaper ads or press releases


c) Number of workshops conducted


d) Number of school presentations

2. Number of storm water outfalls examined for illicit discharges

3. Completion of ordinances for:


a) Post-construction storm water controls for onsite retention of storm water


b) Open space preservation


c) Limiting impervious surfaces


d) Septic tank inspections

4. Number of job-related public trained about:


a) How to identify illicit discharges


b) Proper application of fertilizers and pesticides


c) Construction site storm water BMPs


d) Proper catch basin cleaning and waste disposal techniques


e) Proper street cleaning techniques


f) Storm water detention basin inspections


g) Road salting techniques for water quality protection

B. Results Measurements:
Results measurements are outcome, benefit, improvement, or consequence findings that show how the SWPPI actions have affected the watershed.
Example result measurements include (but are not limited to):

· Tracking pollution removal or prevention
· Direct assessment of resource*
· Social surveys

1. Tracking Pollution Removal or Prevention

This method for assessing results involves the measurement or estimation of pollutant loads that did not reach a lake or stream, or which were removed from the environment because of efforts by the permittee.

Tracking the amount of pollution that was stopped is an effective evaluation tool. When measurements can be built into the pollution removal or prevention process, it can also be done with minimal additional time or effort.

Some examples include, but may not be limited to:

a) Tons of waste disposed from street or catch-basin cleaning

b) Reduction in pounds of phosphorus applied through changes in fertilizer use

c) Estimate the amount of trash removed during river clean up events
d) Tons/yards of waste collected

d) Estimate pounds of sediment that did not reach the stream, due to erosion, because of riparian vegetation plantings or other stream bank stabilization.

e) Directly measure pollution reduction, and BMP effectiveness, by monitoring before and after the BMP installation
f) Communities could require developers to calculate how much flow volume is reduced as a result of Low Impact Development as compared with traditional development or the volume of stormwater controlled due to implementation of the ordinance on a specific site.

2. Direct Assessment of Resource

This measurement monitors water quality, living organisms, or some other aspect of the surface water environment that the permittee is trying to protect.

Two examples of directly assessing the resource include:

a) Professional Monitoring
b) Volunteer Monitoring
Details on professional and volunteer monitoring can be found in Appendix A and B respectively by clicking on the hyper links above.
3. Social Surveys as an Indirect Measurement of Potential Water Quality Improvement

Under this approach, the permittee assesses changes in behaviors or processes that historically contributed to storm water pollution. This approach will be less useful for assessing post construction controls and pollution prevention/good housekeeping. However, tracking changes from enforcement of ordinances could fit under this category.

Social behaviors usually change gradually, through a number of outside influences continuing over a long period. Measurements of change in the polluting behaviors of community residents and businesses will likely capture the results of multiple public education activities, rather than individual activities.

C. Evaluating Measurements to Determine Effectiveness:
Once a permittee begins obtaining activity and results measurements, this data should be used to evaluate the effectiveness of the activity and areas for improvement.  
Example 1:  A permittee can use results and activity measurements on catch basin clean outs to determine whether an existing maintenance frequency is appropriate and effective to prevent discharges of sediment into the system.  If the permittee knows how many catch basins have been cleaned, where these basins are located (perhaps mapped) and how much sediment is cleaned out in particular areas, the permittee can use this information to decide if certain catch basins should be cleaned more frequently, or if other areas can be cleaned less often.  
Example 2:  A permittee can use results and activity measures on Public Education Plan implementation.  The permittee could use social monitoring, potentially at the watershed wide level, to document behavior change.  If there is documentation showing that behavior has changed more in one area then another, potentially permittee(s) would put more effort into the PEP in areas where behavior had not changed.
D. Action Level Assessment vs. Watershed Level Assessment
Permittees have the option under this permit to undertake watershed-wide evaluation. The primary goal of the MS4 SWPPI is to implement actions that result in demonstrated water quality improvements on a watershed level.  When permittees can use watershed assessment such as direct assessment of the resource to demonstrate water quality improvements to indicate that efforts targeting a particular pollutant, the assessment of individual activities related to that pollutant may be reduced or eliminated.  It is important to note, however, that the permittee will still be expected to be able to prove that they are undertaking the actions in the SWPPI with the appropriate documentation.  
Where direct assessment of the resource does not demonstrate water quality improvements, it is imperative that individual activity and results measurements and the evaluation of the effectiveness of the individual actions or programs are detailed and thorough.  This will allow the DEQ and the permittee to assess whether or not changes need to be made in order to result in water quality improvements.  
Permittees implementing watershed wide assessment are encouraged to work with MDEQ in developing the assessment parameters. This assessment method is encouraged to include the assessment of the primary topics in the permit (e.g., PEP, IDEP, Post Construction).  Where watershed wide assessment demonstrates improvements, the permittee may choose to use the watershed wide assessment approach to evaluate and demonstrate the effectiveness of some or all of the SWPPI elements that pertain to the water quality improvement.
Appendix A
Professional Monitoring

Professional monitoring is carried out to assess various characteristics of the surface water environment. Most characteristics monitored can reveal information about the impacts of urban storm water runoff. Professional monitoring can be carried out by the Michigan Department of Environmental Quality (MDEQ), trained permittee staff, and consultants. Example monitoring programs include, but are not limited to, the following:

· Ambient water chemistry

· Sediment chemistry

· Biological integrity and physical habitat

· Bathing beach monitoring for human pathogens

· Inland lake quality and eutrophication

The MDEQ’s program for monitoring each of the characteristics listed above is detailed in

the Michigan Water Quality Monitoring Strategy (1997) and Michigan Water Quality Monitoring Strategy Update (April, 2005). The update identifies Local Program Support as one focus of its monitoring strategy. Local support is in the form of grants to local governments, universities and non-profit organizations each year for local water quality monitoring activities. Grants may be used to evaluate the effectiveness of local water quality protection and restoration programs.

1. Ambient Water Chemistry

Ambient water chemistry monitoring can be used to assess water quality changes in a lake, river, or stream as a result of the SWPPI related activities. It involves repeated collection and analysis of water samples taken from an open water body. This is an effective assessment method if carefully designed, but permittees must consider the costs involved and the number of samples that may be necessary to identify real changes in water quality. It’s a common mistake to select a pollutant to study, and start sampling before the sampling and analysis methods have been properly designed. The process must start with a question that needs to be answered. 
For example: Are the peak levels of suspended solids in the river declining, based on measurements taken 12 hours after a storm? 
A sampling regime is then designed to answer the question with defensible data. Appropriate expertise is important for survey design, sample collection, data analysis and interpretation.

If the intent of the assessment is to show a change in water quality over time or space, sampling and analysis methods must provide the statistical power to reduce uncertainty about whether a change really occurred. Natural data variations due to weather or other uncontrollable factors can easily be misinterpreted as water quality improvements, or mask improvements that have occurred. Because of the variability of pollutant levels in streams, multiple samples are needed to demonstrate that a data trend accurately shows changes in water quality. 
For example: For conventional water quality parameters like dissolved oxygen, nutrients, or solids, the number of samples needed to characterize water quality conditions at a specific location over a field season in dry weather is usually around 15- 20.

Comparable minimum sample numbers for bacteria in an urban area under dry


weather are often higher – in the dozens – because of greater variability.


Comparable minimum sample numbers for all parameters under wet weather


conditions are usually highest (50 to 100+).


In order to show a difference from one year to another, the number of samples


shown above would need to be collected each year.

Careful sampling design is important to identify “controllable” data variability. One way to minimize data variability is to have separate data sets representing dry weather conditions and wet weather conditions. Pollutant concentrations are much more variable during and immediately after rain events. Another approach would be to monitor a river in an impoundment that provides retention time. Mixing within the impoundment reduces the daily data variations that may be common in the river.

The size of the river is also important to consider. A large river may not show significant improvement for many years, especially if the storm water pollution controls are implemented in only a small fraction of the total watershed. It may make more sense to select smaller problem drains or streams to track for improvements. 

Proposed monitoring strategies should be as specific as possible, and should identify:

· Parameter(s) to be measured 

· Sampling locations and frequency
· Weather conditions during sampling, if appropriate (e.g. phosphorous under dry weather and wet weather conditions)
· Who will finance and perform the monitoring

Communities can defray costs by combining efforts with watershed partners. In addition to cost sharing, the benefits of combining monitoring efforts include:

· Monitoring of pollutants from several upstream contributors at one or a few points in a river channel

· Consistency in sampling and analysis methods

· Shows overall effects of watershed-wide planning and implementation

· Ease of reporting and shared reporting

The permittee should tell the MDEQ who they are working with or relying on to provide water quality monitoring.

The MDEQ recommends permittees check with their wastewater or water treatment plant laboratories to determine if they can provide water chemistry analysis at a reduced cost. Local colleges and universities may also provide laboratory analysis. It’s possible that they could even obtain grant money if the analysis can be linked to a research project.

Water chemistry monitoring can also be used to determine priority areas for Best Management Practices (BMP) implementation under the SWPPI. MDEQ recommends the permittee use State Water Quality Standards to identify unmet designated uses and measure progress. MDEQ will also use attainment of designated uses, rather than just numeric water quality standards alone, as a measure of the success of the SWPPIs. Designated uses and the typical pollutants affecting the designated use are can be found in Table 1.
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For informational purposes, standards for important water quality parameters are listed in

the tables below (taken from the Part 4 rules promulgated pursuant to Part 31 of Public

Act 451 ):

Table 2
	Parameter
	Standard
	Comment

	Dissolved oxygen
	Minimum for warm water = 4 or 5 mg/L; cold water = 6 or 7 mg/L


	See Rule 323.1064-65 for details



	Bacteria (E. coli)
	Total body contact = 130 colonies/100 ml;

Partial body contact = 1,000 colonies/100 ml
	See Rule 323.1062 for details



	Water temperature
	R 323.1075 only lists temperature standards for point source discharges and mixing zones – not ambient water temperatures in surface water.
	Recommended maximum

temperatures are listed in

the table below.



	Phosphorous

(under Plant

Nutrients)
	Prevent excessive aquatic plant growths that interfere with the designated uses
	Analysis should be done

using EPA Method 365.4



	Settable solids or

suspended solids
	Not present in concentrations which interfere with the designated uses
	If it is obvious, it’s causing

a problem


Table 3
	Designation
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Cold Water
	38
	38
	43
	54
	65
	68
	68
	68
	63
	56
	48
	40

	Warm Water
	41
	40
	50
	63
	76
	84
	85
	85
	79
	68
	55
	43


Maximum Monthly Temperatures ( F) for discharges to Southern Michigan streams

Information on data sources for many Michigan waters is provided in Appendix C.

Each year, MDEQ determines appropriate sites for ambient water monitoring and analysis in addition the fixed stations established in the statewide monitoring strategy. A letter is circulated annually by the MDEQ to solicit input on appropriate monitoring sites within a selected set of watersheds. A copy of that letter is in Appendix 2. Permittees interested in requesting a MDEQ monitoring site can get contact information on the MDEQ website by clicking on Water, Water Quality Monitoring, Assessment of Michigan Waters, then click on the “Monitoring Request Form” link.
2.  Sediment Chemistry

Contaminated sediments can directly impact bottom-dwelling organisms which are key components to the aquatic food chain. Human and wildlife health can also be impacted.

Sediments samples can reveal:

· the history and location of wet weather pollutant inputs to a water body,
· deposits of toxic substances that may have ongoing impacts to humans, wildlife, and aquatic organisms, and

· long-term trends in pollutant inputs to the water body

Sediment sampling may be done at numerous locations in a water body to help pinpoint pollution sources, or it may be done in a single location to track trends. Choosing a single sampling location in a river or stream may first require sampling of multiple locations to determine where sediments tend to accumulate.

Like ambient water chemistry, care should be taken to reduce variability. In general, variability of sediment samples should be lower than that of ambient water chemistry samples, so fewer samples would be needed to characterize the parameters at the station. Preferably select locations with minimal influence of non-storm water inputs such as industrial and municipal wastewater.

Annual reports summarizing MDEQ sediment chemistry data collected at surface water locations statewide are available on the MDEQ website by clicking on Water, Water Quality Monitoring, Assessment of Michigan Waters, then click on the “Sediment Chemistry” link.
3. Biological Integrity and Physical Habitat

This category includes all monitoring conducted for fish and benthic invertebrate community structure, nuisance aquatic plants, algae, slimes, and assessment of physical habitat. Biological communities respond to changes in water quality and stream flow. Sampling can demonstrate these changes. It can also reveal organisms that indicate high quality waters or reveal pollution concerns. The MDEQ identifies this monitoring element as an important tool for evaluating water quality.

MDEQ conducts much of this monitoring professionally, but many forms can easily be done by trained volunteers. Benefits of this element include:

· Relatively simple equipment
· MDEQ training available
· Written guidance: Michigan’s Procedure 51, Qualitative Biological and Habitat Survey Protocols for Wadable Streams and Rivers
Additional information is available on the MDEQ website by clicking on Water, Water Quality Monitoring, Assessment of Michigan Waters, then click on the “Biosurveys” link.
4. Bathing Beach Monitoring for Human Pathogens

This process is specific for identification of bacteria that indicate a potential for spread of human diseases. Beach monitoring is conducted by local/county health departments statewide, with some seed money available from MDEQ grants to help get beach monitoring programs started. Michigan’s beach monitoring efforts, databases, and a document: How to Develop a Beach Monitoring Program, are available on the MDEQ website by clicking on Water, Water Quality Monitoring, Beach Water Monitoring, then click on “How to Develop a Beach Monitoring Program” link.
5. Inland Lake Quality and Eutrophication

MDEQ administers a Cooperative Lakes Monitoring Program (CLMP) that integrates citizen volunteer monitoring activities with statewide water quality assessment efforts to protect Michigan’s inland lakes. Volunteer lake monitoring programs are discussed below. More about the MDEQ’s lake quality assessments, and the cooperative partnership between MDEQ and local volunteer groups is available on the MDEQ website by clicking on Water, Water Quality Monitoring, then click on the “Inland Lakes Monitoring” link.
Appendix B
Volunteer Monitoring

A way to assess your program, and involve the public in storm water control at the same time, is to perform volunteer monitoring of water bodies using MDEQ approved methods.

Guidance on volunteer monitoring is available on the MDEQ website by clicking on Water, Water Quality Monitoring, Assessment of Michigan Waters, then click on the “Volunteer Monitoring” link. Three types of volunteer monitoring are most common:

· Stream Biosurvey

· Stream Crossing Watershed Survey

· Lake and Stream Chemical and Physical Parameters

1. Stream Biosurvey

Biosurveys involve collection, identification, and quantification of invertebrates in wadeable streams using MDEQ’s Procedure 51. Information on this process is available on the MDEQ website by clicking on Water, Water Quality Monitoring, Assessment of Michigan Waters, then click on the “Biosurveys” link.
2. Stream Crossing Watershed Survey

This is a quick screening tool to increase the amount of general information available on water quality of streams and the sources of pollutants to the streams. It is not typically a substitute for the biosurveys or water chemistry monitoring, but is a tool that can be used to provide standardized data for limited uses. This procedure is available as a link on the MDEQ website by clicking on Water, Water Quality Monitoring, Assessment of Michigan Waters, then click on the “Volunteer Monitoring” link, or by using the following URL: http://www.deq.state.mi.us/documents/deq-swq-gleas-crossingsurvey.pdf 
3. Lake and Stream Chemical and Physical Parameters

The MDEQ funds programs through the Michigan Clean Water Corp (MiCorps). MiCorps programs provide funding and volunteer training for local volunteer monitoring programs. Information about this program is available online at www.micorps.net. Additional information about lake monitoring is available on the on the MDEQ website by clicking on Water, Water Quality Monitoring, then click on the “Inland Lakes Monitoring” link.
MDEQ uses volunteer monitoring data as a screening tool to identify sites requiring a more detailed assessment. Volunteer monitoring data is available to the public at www.micorps.net.


Appendix C

Water Quality Monitoring Data

Annual reports summarizing DEQ water and sediment chemistry data collected at surface water

locations statewide are available on-line at:  http://www.michigan.gov/deq/0,1607,7-135-3313_3686_3728-32361--,00.html 
This location also provides a link to EPA’s storage and retrieval (STORET) database, or you may access STORET directly from www.epa.gov/storet.  STORET contains water monitoring data collected by federal, state and local agencies, Indian Tribes, volunteer groups, academics, and others. 
Water quality and stream flow data collected continuously by the U.S. Geological Survey is available on line at http://waterdata.usgs.gov/nwis.







Details of all of the DEQ’s monitoring programs are available on line at � HYPERLINK "http://www.michigan.gov/deq/0,1607,7-135-3313_3686---,00.html" ��http://www.michigan.gov/deq/0,1607,7-135-3313_3686---,00.html�














In addition to the forms of volunteer monitoring shown above, the MDEQ has provided funding for the following additional sampling approaches:


Geomorphology measurements


Stream bank stability measurements


Flow measurements


Embeddedness measurements (rate of sediment deposition)

















