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BMP:
Public Education and Outreach on Storm Water Impacts

Using the Media

Description 

The media can be strong allies to a storm water pollution prevention campaign in educating the public about storm water issues. Through the media, a program can educate targeted or mass audiences about problems and solutions, build support for remediation and retrofit projects, or generate awareness and interest in storm water management. Best of all, packaging a storm water message as a news story is virtually free! Surveys repeatedly show high interest among the public in environmental issues, and water quality--particularly as it relates to drinking water and recreation--rates very high. Reporters are always looking for informative articles, features, or columns to fill their pages or broadcasts. As with many public education activities, it is important to do some preliminary work to refine your message and target your audience to ensure that you deliver the most effective message. 

Applicability 
Delivering educational, promotional, or motivational messages through the news media is similar to distributing them through other channels. For best results, the message should be repeated periodically and linked to something the audience values. Coverage of watershed issues from several different angles can help to accomplish this. News is the lifeblood of the media, so the message must be packaged to attract coverage. Orienting the message to the workings of the media and the needs of reporters will help keep the message focused and effective. 

Implementation 
The following are some of the ways storm water news and educational materials can be communicated by the media. 

Newspapers and Magazines. Newspapers are powerful vehicles for delivering educational information, policy analyses, public notices, and other messages. Many displays at watershed seminars proudly post newspaper articles on the projects being presented in recognition of the importance and impact of newspaper coverage. Published news articles are almost always longer and more analytical than television stories, and they can be read by several people at their own leisure without the "hit or miss" nature of broadcasts. Graphics such as photos, charts, and tables can provide added perspective to published stories and can deliver complex information on trends or other data in an easily understood format. Public access to newspapers is usually excellent; no specialized equipment is needed. In addition, the vast need for new articles to fill pages of a daily newspaper means reporters may be particularly interested in covering storm water issues. 

Newspapers can be accessed in several ways. Depending on the message or event, the appropriate format might be a news release, news advisory, query letter, letter to the editor, or (for urgent, timely information) a news conference. 

It is important to obtain information on deadlines. In some cases, it might be more strategic to place an ad in a weekend paper, if circulation is stronger on the weekends. Also there might be certain times of the year when fewer stories or ads are purchased, which would make any ad or story more prominent. 

Magazines. Magazines, like newspapers, allow for greater length and analysis than television and provide the additional benefit of targeting specific audiences (e.g., landscapers, automobile mechanics, farmers, or recreationists). It is also important to follow the news on a regular basis. If a magazine will be covering an article on storm water in an upcoming issue, an ad in that issue would be even more appropriate. However, unless a magazine is local, it is unlikely that an article relating to storm water will reach the correct audience. 

Radio. In spite of the popularity of video, radio remains a strong media contender due to its affordable production costs and creative possibilities. Further, commuters who drive to work spend much time in their vehicles. Radio is everywhere and nearly everyone hears it at some time or some place every day. Of course, those same universal qualities are what dilute its impact as well, since radio can become background noise. The message must be repeated often to reach listeners at various times. To saturate whole markets, the message should be distributed to many stations. 

Local radio stations often have feature programs, but they do not cover news in depth. Public stations may devote more time to news or educational programs, but might not reach the target audience. To make sure the targeted audience is reached through radio, match the message to the type of format of the station. Radio has format varieties ranging from musical selections of metal and rock to country and jazz, as well as talk formats . Although the extremely short nature of spot news coverage on radio does not lend itself well to deep analysis and lengthy information delivery, radio can play a valuable role in reinforcing other outreach efforts conducted among specific audiences. 

When preparing for a radio spot, it is important to get right to the central point of the project, because airtime is short. To minimize production costs, scripts should be prepared and sent in for live radio. Typed and double-spaced copy is required for community calendars and other public notice programs. The ad's release can be tied to a special day or event (such as Earth Day), and updating it with different angles later will improve its effectiveness. Scripts should be written for listening, and submissions should be supported with follow-up calls or letters, or even promotional items like posters. 

Television. Television is the primary source of news for the majority of the population, and local reporters are generally interested in covering environmental stories that pertain to their area. Television news stories tend to focus on people and therefore must be engaging and compelling. Issues will attract television coverage if they 

· Involve local people or issues 

· Focus on unique or unusual attributes 

· Affect many people throughout a region 

· Involve controversy or strong emotions 

News Conferences. To heighten awareness of some breaking information or an event that is too important for a news release, a news conference might be appropriate. Two days before the conference, a media advisory should be sent to all news outlets in the area and should be followed up with a phone call to confirm attendance and answer any questions. Typically a news conference begins with distribution of a news release that contains the reason for the conference, informative quotes from people involved in the issue, and contact information. A moderator then makes a few welcoming/introductory remarks and introduces other speakers or makes a statement (which is often read). Remarks by all speakers should be carefully prepared. The floor is then opened for questions, which can usually be anticipated and prepared for beforehand. After the conference, a news release is sent to media members who did not attend. 

When preparing for a planned event (such as river cleanup or storm drain stenciling), a news advisory can be sent to local stations. Every advisory should include a description of the event, when and where it will take place, who will participate, and a phone number for someone who can be contacted for more information. The press advisory can be sent 1 or 2 weeks before the event occurs and should include the name of the organization, a contact name, and the reason for calling. If reporters do not show up at the event, a follow-up news release can be sent immediately afterward so the event can still be covered. 

Public Service Announcements. Public service announcements (PSAs) can be a very successful outreach approach if they are well broadcast. Newspapers will list PSAs for events or activities that are either free of charge or sponsored by nonprofit organizations. Radio stations will run PSAs that they think are of interest to their audiences. Information on an activity such as a watershed festival, storm drain stenciling, or river cleanup, or pollution hotline numbers, would make good PSAs. Although radio PSAs are free, they sometimes air late at night or very early in the morning (which might make it difficult to reach the target audience). Television PSAs can be highly effective if aired on selected stations at appropriate times for the audience. All PSA information should be submitted at least one month in advance. If a municipality has not prepared a PSA in the past, it is advisable to seek advice from another agency or to use a professional company to help in preparing PSAs. 

Internet Message. Increasingly, the Internet is becoming a powerful means of communication. It provides worldwide access to hundreds of thousands of sites containing millions of documents, chat rooms for special interest groups, and incredible database/mapping features. Because the World Wide Web is used regularly and extensively by agency personnel, environmental group leaders, and the business community, it can be a valuable tool in conveying a storm water pollution message. However, average citizens still get the great bulk of their environmental messages from more traditional venues. Additionally, a Web-based message is geared toward a specific audience that is "connected" and perhaps already attuned to the cause and its objectives. 

If the municipality already has a web site, storm water information can be posted on it. Information should be placed on the page of the department that handles storm water and on any other relevant department's page. If there is enough interest, the department can develop an automated e-mail address list (list server), which is a very inexpensive means of disseminating information to interested parties. Some active storm water programs may find it useful to establish an e-mail list server to keep participants updated on meetings, policy discussions, and other matters. A list server is simply a distribution list recorded in an e-mail account, which allows a message to be sent to everyone on the list at once. Implementing this communication link is simple and allows stakeholders to keep informed of developments at their leisure. E-mail is the preferred communication medium among many citizens, business people, and agency officials, because it can be accessed at convenient times and provides a written record of the communication. 

There are opportunities to reach particular audiences (e.g., recreational fisherman, automobile mechanics, farmers) via the Internet through interest group Web sites. However, along with citizens of the watershed involved, national audiences may also reached through these Web sites. Explore these sites before deciding to use them in the outreach program. The Internet will likely become more important to local watershed outreach efforts in the future. 

San Diego County Successfully Partners with the Media. San Diego County's Environmental Health Coalition (EHC) used the media several times during its storm water pollution prevention program. PSAs were put in newspapers for EHC's collection event in the watershed, and a media kit on urban runoff was developed. In addition, the coalition held two news conferences. The first news conference was called to announce the release of the Chollas Creek Watershed Protection Calendar, which involved a competition for page designs. It was held aboard a cruise ship and featured the winning student artists and posters. After the conference, all participants were invited to remain aboard for a tour of San Diego Bay, which is the resource the Coalition is trying to protect. The event was covered by the leading local TV station. 

The second event was for the release of a media kit on urban runoff and was attended by a state senator and representatives of the Surfrider Foundation. Storm drains near the San Diego County Administration Building were stenciled. All major media covered the conference. EHC's media kit was funded by the city of San Diego. 

Neighborhood Association Newsletters. Many neighborhood and homeowner associations regularly publish newsletters. Adding information about storm water, especially how individuals can help, would target specific areas and would increase a sense of acting locally. Oftentimes, such associations are looking for new topics and speakers for club events. 

Benefits 
There are obvious benefits to using the media to inform people of storm water events and issues. In some cases, such as in public service announcements, there is no cost involved. Using the media can help spread the message beyond the local area. To be the most successful outreach program possible, at least one staff member should become a media expert for future press releases, ads, and other projects. 

Costs 
Working with the media is essentially free, but not always. News releases and articles are free of charge. Newspaper, radio, and PSAs are also typically available at no cost although there may be a fee to run PSAs on certain television stations. Local stations should be contacted before submitting a PSA for cost estimates. Running an Internet message on an existing web site is cost-free. If a new site is posted, there might be charges from the Internet host company. 

References 
Environmental Health Coalition. 1992. How to Create a Storm Water Pollution Prevention Campaign. Environmental Health Coalition, San Diego, CA. 

The Council of State Governments. No date. Getting in Step--A Guide to Effective Outreach in Your Watershed. The Council of State Governments, Lexington, KY. 

Kaiser, J. 1995. Culvert Action: How to interest your local media in polluted runoff issues. Lindsay Wildlife Museum, Walnut Creek, CA. 
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Classroom Education on Stormwater

Description 

Classroom education is an integral part of any storm water pollution outreach program. Providing storm water education through schools exposes the message not only to students but to their parents as well. Many municipal storm water programs have partnered with educators and experts to develop storm water-related curricula for the classroom. Fortunately, these lessons need not be elaborate or expensive to be effective. 

Applicability 

It is important to emphasize that the role of a municipality is to support a school district's effort to educate students about storm water, not to dictate what programs and materials the school should use. Municipalities should work with school officials to identify their needs. For example, if the schools request storm water outreach materials, municipalities can provide educational aids that range from simple photocopied handouts, overheads, posters, and slide shows to more costly and elaborate endeavors such as working models and displays. The Daly City (California) Utilities gave a slide show and video presentation depicting the problem of marine entanglement to an eighth-grade classroom just before their 1998 beach cleanup. Afterward they had their largest volunteer turnout ever for a cleanup. 

Implementation
Building a strong relationship with the school district is the most important step in getting storm water education into the schools. One of the first questions to ask is what storm water education program, if any, do the schools already implement, or want to see in their schools but lack the resources to do so. When developing an outreach message for children, choose the age ranges to target. Will the focus be on students in preschool, grammar school, middle school, and/or high school? Should the curricula be grade-level specific? Will the program involve a year-long study, a semester, a special topic or event, or a single presentation by an organization? What special equipment might be needed? For example, the municipality might purchase a small-scale watershed model that can be loaned to schools for demonstrations as part of a watershed education program. The answers to these questions and others will be determined by both the school district's needs and the municipal resources available. 

If the school district requests that education materials and programs be developed by the municipality, municipal officials can get ideas for these materials from several resources. Many national and regional organizations can provide assistance and materials for storm water education. The national Center for Environmental Education (CEE) was established in 1990 to provide teachers with a single clearinghouse for K–12 environmental education materials (CEE, no date). CEE has written a guidebook titled Blueprint for a Green School to tackle the environmental challenges found inside schools and on school playgrounds. CEE's outreach department works with schools nationwide. One of the most popular programs, Green School's Peer Partners in Environmental Education, organizes high school students to adopt an elementary school or class. A free copy of the on-line program is available through Earth Spirit at 310-582-8228. CEE's Internet page at www.cee-ane.org is another good source of information. 

Many additional classroom materials are available for use free of cost. Communities such as Colorado Springs, Colorado, have made copies of their educational materials available for downloading from the Internet at www.csu.org/water/watereducation/watereducation.html. The Colorado Springs educational series includes water-related artwork, creative writing, research conducted by students, Internet programs and games, a virtual tour of the Colorado Springs water system, and the "Keepers of the Water" classroom lesson series. Developed by local teachers, water experts, and education specialists, the study-based units explore the characteristics of the local water environment as it affects the harvesting, treatment, and delivery of drinking water and the collection, treatment, and return of wastewater. The interdisciplinary nature of these activities enables teachers to work in teams and help students explore a range of water issues (Colorado Springs Utilities, 1996). 

The city of Eugene's (Oregon) Storm Water Management Program offers a free 13-page booklet listing storm water videos, classroom presentations, demonstrations, and models available for checkout to Eugene teachers. Guest speakers also are available to give classroom presentations. 

The city of Los Angeles's Storm Water Program offers several classroom materials, including a Special Agent Task Book to supplement its EcoTours program targeting third and fourth graders, the Clean Water Patrol coloring book (which teaches children about their urban forest and how neighborhood behavior can affect the environment), and colorful vinyl stickers with clever storm water sayings, such as "You Otter Not Pollute." 

The University of Wisconsin offers educational materials titled "Educating Young People About Water." These materials can help the user develop a community-based, youth education program that targets youths, links key members of the community, and allows both groups to work together toward common water education goals. Various guides and other educational materials are available from the university. More information about these materials and ordering information can be found at www.uwex.edu/erc/ywc/index.html. 

Other programs have created models or displays to be featured in several schools. Sacramento, California's Storm Water Management Program has designed a working storm water model display that demonstrates the many sources of storm water pollution. The exhibit features a model of a typical section of an urban community showing storm water and pollution draining into a creek. Real water flowing in the creek and periodic rainstorms on the model draw attention from both children and adults. Interactive buttons highlight different sources of storm water pollution occurring within the community. Brief explanations of storm water pollution accompany the model display and help to convey the important message that storm water flows directly, untreated, into area creeks and rivers. The model is available on a limited basis for loan to schools and other educational programs in the Sacramento area (City of Sacramento, 1999). 

San Diego's Environmental Health Coalition (EHC) has developed two excellent environmental curricula for the San Diego Regional Household Hazardous Materials Program (SDRHHMP). Pollution Solutions Start at Home is an interdisciplinary curriculum for middle and junior high schools. Household Toxics is a curriculum for fourth-through sixth-grade students about the safe use and disposal of household hazardous materials and safer alternatives to such products. EHC also produces a Watershed Protection Kit, which includes two learning activity packets, 10 storm drain stencils, and a carrying case ($50.00). These materials and others are available through the Environmental Health Coalition, 1717 Kettner, Suite 100, San Diego, CA 92101, 619-235-0281. 

Seattle Public Utilities has recently turned its award-winning "Water You Doing" video into an educational CD-ROM for classrooms and libraries. The CD features the video, games, activities, and career profiles highlighting Seattle's and Puget Sound's water resources. The CD is available for use at the Environmental Information Center in the main Seattle Public Library and all 22 branches. It is being distributed to teachers within Seattle Public Utilities' service area at no cost. Outside Seattle, discs are available for a nominal fee to cover the cost of pressing and shipping. Copies can be obtained from Seattle Public Utilities by contacting Richard Gustav at Seattle Public Utilities, 710 Second Ave., 10th floor, Seattle, WA 98104, 206-684-7591. 

Home*A*Syst is a program designed to aid homeowners and renters in understanding environmental risks in and around their home. The program guides the public in developing action plans for making voluntary changes to prevent pollution. Additionally, Home*A*Syst helps individuals understand what they can do to help protect the environment, how they should take action, and where they can find the support necessary to act. To accomplish this, the program offers a guide entitled Home*A*Syst: An Environmental Risk-Assessment Guide for the Home, which provides in-depth information and comprehensive checklists to help users evaluate environmental risks. The guide is composed of eleven chapters that cover a variety of topics, including storm water. If children are made aware of this resource, they can encourage their parents to use the program and reduce environmental risks around the home. More information about Home*A*Syst can be found at www.uwex.edu/homeasyst. 

The U.S. Geological Survey (USGS) offers a number of educational resources. Posters are available for teaching students in grades K[image: image1.png]


12, about wastewater, water quality, groundwater, and water use. The USGS also offers fact sheets, useful links, and an educational outreach program designed to stimulate interest in fresh water resources for students and educators in grades K[image: image2.png]


12. This information can be found at water.usgs.gov/education.html. Similar to USGS, EPA offers a number of educational resources for students and teachers, which are located specifically in their environmental education and student "centers." More information about these centers, as well as specific resources found within each, can be obtained at www.epa.gov/epahome/students.htm. 

The Green Teacher is another educational resource that is useful for educating students. The magazine, which is written by educators, is designed to help educators enhance environmental and global education across the curriculum for all grade levels. Each issue contains articles, ready-to-use activities, resource listings and reviews, and a number of other resources. More information about the magazine can be found at www.web.ca/~greentea. Other educational resources for K[image: image3.png]


12 educators are available from the Water Environment Federation (www.wef.org/WefStudents/index.htm), the Wisconsin Department of Natural Resources (www.dnr.state.wi.us/org/caer/ce/bureau/education/education.htm), Project WET (www.montana.edu/wwwwet), and a number of other organizations and programs throughout the country. 

American Oceans Campaign offers storm water runoff education resources in many different formats, including ads, videos, brochures, fact sheets, curricula, and newsletters. American Oceans Campaign started collecting these resources in 1999 from government and nongovernmental organizations and private agencies. These resources can be found at www.americanoceans.org/runoff/epa.htm. 

The Colorado Water Protection Project has created the "Colorado Water Protection Kit" which is a useful booklet of storm water information. This kit contains information on polluted runoff, landscaping, yard and garden products, pet waste, household hazardous waste, motor oil and automotive products, boating and marinas, conservation, and septic systems. The Protection Kit can be found at www.ourwater.org. 

Effectiveness 

The effectiveness of storm water education in the classroom depends on many factors. The lessons and activities must be interesting and fun, and most importantly, they must be targeted to the correct age group(s). 

Benefits 

The benefits of teaching schoolchildren about storm water issues are plentiful. These children will learn about environmental issues early and will therefore become interested and perhaps involved at earlier ages. Schoolchildren often tell their parents what they learn in school. Therefore, teaching children about storm water is an effective way to pass environmental awareness to their parents and throughout the entire community. 

Limitations 

One of the limitations of classroom education is being able to incorporate storm water issues into the school curricula. With so many subjects to teach, environmental issues might be viewed as less important. Another limitation is the cost of new materials. 

Cost 

Many classroom education materials are available free of charge by order or download from the Internet. Storm water agencies can generally supply information and materials. The cost of producing materials will vary with the scope of efforts. For example, producing classroom packets can cost as little as $100[image: image4.png]


$200, whereas the cost of permanent displays and models can be as high as $1,000[image: image5.png]


$5,000 or more. Make sure to get estimates from individual vendors before preparing the classroom educational materials budget. Work within attainable financial means. If applicable, contact corporations to sponsor the programs or to donate materials. 
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Pollution Prevention For Businesses

Description 

Pollution prevention (P2) is the combination of activities that reduce or eliminate the amount of chemical contaminants at the source of production or prevent this waste from entering the environment or waste stream. P2 occurs when raw materials, water energy, and other resources are used more efficiently, when less harmful substances are substituted for hazardous ones, and when toxic substances are eliminated from the production process. P2 can be accomplished through such methods as source reduction, reuse/recycling, and energy recovery. Source reduction is the preferred method of P2 and allows for the most significant improvements in environmental protection by avoiding the generation of waste. Reuse/recycling and energy recovery also are effective means of P2. 

Applicability 
P2 plans take many forms but are applicable to almost every community and industry sector. Municipalities should educate business owners to plan and implement a P2 program. However, before implementing a P2 plan, it is important to evaluate the businesses in your community to determine the most efficient and effective plan. Attending or planning a P2 conference or becoming a member of a P2 organization with other communities can spur networking and information sharing. In addition, businesses in your community can frequently increase their publicity, recognition, and patronage through being a member of such P2 organizations. 

Implementation 
P2 in your community can be accomplished through methods such as source reduction, reuse/recycling, and energy recovery. While there is no one plan that fits all, many of these methods can be implemented anywhere. 

Source Reduction 
· Incorporating environmental considerations into the designing of products, buildings, and manufacturing systems enables them to be more resource efficient. 

· Rethinking daily operations and maintenance activities can help industries eliminate wasteful management practices that increase costs and cause pollution. 

· Controlling the amount of water used in cleaning or manufacturing can produce less wastewater. 

· Re-engineering and redesigning a facility or certain operation can take advantage of newer, cleaner and more efficient process equipment. 

· Buying the correct amount of raw material will decrease the amount of excess materials that are discarded (for example, paints that have a specified shelf life). 

Reuse/Recycling 
· Using alternative materials for cleaning, coating, lubrication, and other production processes can provide equivalent results while preventing costly hazardous waste generation, air emissions, and worker health risks. 

· Using "green" products decreases the use of harmful or toxic chemicals (and are more energy efficient than other products). 

· One company's waste may be another company's raw materials. Finding markets for waste can reduce solid waste, lessen consumption of virgin resources, increase income for sellers, and provide an economical resource supply for the buyers. 

Energy Recovery 
· Using energy, water, and other production inputs more efficiently keeps air and water clean, reduces emissions of greenhouse gases, cuts operating costs, and improves productivity. 

In order to assist the businesses in your community in implementing these techniques, a local government can create and maintain a database of local government information on P2. In addition, a community can prepare and distribute a Pollution Prevention Week Planning Guide that will educate businesses in your community about these techniques. 

Benefits 
Adopting a P2 plan can benefit your community both environmentally and economically. P2's health and environmental benefits include cleaner air and water, fewer greenhouse gas emissions, less toxic waste to manage, less solid waste going to landfills, greater workplace safety, and better stewardship of natural resources. This can also lead to a reduction in workplace exposures to hazardous materials, which can affect workers' health and productivity. 

P2's economic benefits include greater business efficiency, increased competitiveness, and reduced costs for regulatory monitoring and compliance. By preventing the generation of waste, P2 can also reduce or eliminate long term liabilities, clean-up, storage, and disposal costs. Finally, by preventing pollution there is a greater likelihood that a company will be in compliance with local, state, and federal statutes. 

Limitations 
It is important for a municipality to provide clear guidance to business owners for pollution prevention to be effective. Although a new pollution prevention program may require initial investments of time and money, by clearly outlining the benefits of a pollution plan, you encourage the businesses in your community to adopt such a plan. It might also be difficult to understand the importance of a P2 program. At first, the costs to start such a program could look high, but keep in mind that prevention can lead to financial gains. 

Effectiveness 
As previously stated, a P2 plan can benefit your community both economically and environmentally. P2 can reduce pollution discharges from businesses in your community and decrease the cost of their operations. For example, vehicle washing produces chemicals, dirt, and grease, which find their way untreated into waterways. However, a tour company in Seattle installed a collection system that recycles approximately 92 percent of water used for bus washing. The company has reduced wastewater discharges and, as a result, has cut its water bill by approximately $1,000/month during the peak season. In addition, a container company that installed a closed-loop water recycling system has reduced water consumption in its freight container washing operations by approximately two-thirds. (National Pollution Prevention Roundtable, 2000). 

Costs 
The costs for a municipality to implement or expand a P2 program vary. Costs to initiate a program may be significant due to education, training, and infrastructure investments. However, these costs vary with the type of business and with the extent to which the pollution plan is implemented. There are programs currently being implemented nationwide on a variety of scales. 

Santa Clara County, California, has implemented a Pollution Prevention Program aimed at providing technical assistance through workshops, periodic newsletters, and fact sheets, and by implementing a Green Business Program. This program uses three full-time employees (FTE) and has an annual budget of approximately $300,000. 

The City of Boulder, Colorado, has implemented Partners for a Clean Environment (PACE) that is a voluntary, non-regulatory program which offers free pollution prevention education, technical assistance, and recognition to Boulder County businesses. PACE staff identifies P2 outreach needs, compiles information, and motivates businesses to reduce emissions and waste voluntarily. PACE staff estimates that in 1999, participating businesses reduced air emissions by 25 tons/year, hazardous waste by approximately 3,900 gallons/year, wastewater discharges by over 35,000 gallons/year, and solid waste by over 630 tons/year. This P2 program uses approximately 1.5 FTEs and has an annual budget of $58,000. 
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Stakeholder Meetings
Description 

Public involvement and public participation naturally require the inclusion of stakeholders. Stakeholders are individuals or groups in the community that are most affected by a municipality's storm water program. They have a vested interest in the waterbody and storm water activities. Stakeholders might include citizens, local school groups, community leaders, local and state government representatives, and business owners in the watershed. Stakeholder meetings can be in the form of a local storm water management panel, a public meeting, or any type of interactive, information-sharing event. 


Applicability 
Each stakeholder has a vested interest in solving storm water management problems for the particular waterbody. Therefore, stakeholders should be informed of water quality issues in their community and solicited to contribute their ideas and concerns. One way to do this is through stakeholder meetings, where participants can hear what others have to say and can contribute their own ideas. 

In addition to inviting the stakeholders, representatives from several local newspapers, radio stations, and television news departments should be included. Journalists, broadcasters, and others who attend the meetings can let others know what happened, when the next meeting is, and how they can get involved. 

Implementation 
The first step for a municipality is to determine which citizens are most affected by the storm water program. Stakeholders will need to be identified by whether they live or work in the watershed or by their activities. Involving stakeholders in the storm water program can be an important first step in forming a watershed organization. To identify stakeholders, an attitude survey can be conducted that seeks to answer the following questions: 

· Is a certain segment most affected by the cost of implementing the storm water program? 

· Will a segment of the community (perhaps Hispanic immigrants) have difficulty understanding what the whole program is all about? 

· Will the municipality find support among environmentalists? 

· Does a segment of the community object to government intrusion as demonstrated by the storm water regulations? 

· Has the municipality established good working relationships with large industries in the community that also have storm water permits? 

· Is the community already part of a strong watershed organization? (If a watershed organization exists, then this group can form the core of the audience for stakeholder outreach.)

Once stakeholders have been identified, the municipality must decide how to approach them. Flyers and media stories can be used to educate stakeholders and to prepare them for a public meeting. Municipalities might also choose to speak before homeowner, civic, and business groups or to contact a strong watershed organization, if one exists. 

After the stakeholders have been educated about the issues, a meeting can be held. The municipality should work with community groups to organize the meeting. If the meeting is to successfully involve stakeholders in the storm water program, the first meeting will set the tone for many others to follow. Rules for conducting the meeting must be agreed upon and can be addressed with the following questions: 

· Will the meeting be facilitated? 

· Will decisions be made by consensus? 

· What approach will the group take?

Once the meeting has been organized, an appropriate meeting place must be chosen. Then the word must be put out to the invited stakeholders through mail, Internet, word of mouth, flyers, and/or posters. Someone will need to be the designated leader of the meeting so that it will be organized. 

Since the audience will be diverse and at all levels of scientific knowledge, some of the best ways to disseminate information at stakeholder meetings is through graphics like photographs and charts. Storm water management uses a lot of technical terms, such as "watershed," "runoff," and "nonpoint source pollution." A glossary of commonly used terms might be displayed on a flip chart or as an overhead, or it could be provided on a handout given to participants before the meeting starts. 

A question and answer period and a time for comments should be planned. It is often difficult to get people to speak in public, but it is a good way for them to express their opinions and concerns. Someone else might hold the same ideas or might not have thought of these new ideas. When questions are asked or comments are made, it is vital that the meeting leader listen carefully, not interrupt, and acknowledge the point(s) made. When giving information, the leader must be sure to be descriptive, nontechnical, and up-front. One of the most important things for the leader to remember is to be straightforward and to answer every question. If the leader is unsure of the answer, he or she can promise to look into it before the next meeting and come to that meeting with an answer. 

Some topics that might be addressed at a stakeholder meeting include the following: 

· Summary of previous meetings 

· Announcements 

· New tasks to be undertaken 

· Selection of various leadership roles (if necessary), such as volunteer coordinator, minutes recorder, or graphic artist 

· Creation of committees (if necessary) 

A local storm water management panel might be chosen from the attendees. This panel could consist of representatives from the municipalities in the watershed as well as citizen and business representatives. The roles of the panel could include policy writing and meeting organization. 

After the meeting has ended, it is important for a municipality to be careful about relying on the media to inform the public of what happened at the meeting. The media may report only on disagreements or discussions that are more sensational than substantive. The media can also intimidate people from speaking for fear of being quoted and encourage others to dominate the discussion for the same reason.It can be useful for the meeting leader to prepare a news release that summarizes the results of the meeting and to distribute it to the local media within the next day or two. 

Effectiveness 
The effectiveness of a stakeholder meeting is a function of its overall organization. It is more likely that assignments will be accomplished if meetings are conducted in an orderly manner. Sometimes the issues might be controversial or might negatively affect some of the participants. These matters should be handled as professionally as possible so that no one leaves a meeting feeling disregarded. It should be made clear that not all issues will be solved and maybe not everyone will be satisfied, but together the stakeholders can come up with the best compromise. 

To be effective, stakeholder meetings must be attended. Finding an appropriate location for the meetings, such as a local school auditorium or a public library, is vital. The location must be easily accessible, able to accommodate the applicable number of participants, and equipped with the appropriate resources, such as outlets for projectors, speakers for microphones, and tables and chairs. 

Most important is the time the meetings are held. If the stakeholders work during the day, it could be difficult for them to make a mid-morning or early-afternoon meeting. Typical commutes must also be considered. If the meetings are to be held in a suburban community and most people in that community work in the city and travel a considerable distance each way, adequate commuting time must be allowed. If the meeting is held during dinner hours, it would be appropriate to serve refreshments. The better the timing and location, the easier it is for people to attend. 

Benefits 
One of the greatest benefits of stakeholder meetings is the accumulation of ideas from people of all backgrounds and all interests. Some participants will be more knowledgeable than others, and they can share their expertise with the other stakeholders. In some cases, stakeholders might belong to other groups with overlapping concerns. In such cases, resources can be pulled together to achieve corresponding goals. 

Limitations 
Determining who to include and who to eliminate as potential attendees stakeholders could be a limitation. People who are not inherently affected by the storm water management activities should not be included because they could draw the group's attention away from the real issues. Other limitations include finding an appropriate location and time to meet, costs associated with planning and holding meetings, and keeping the stakeholders organized and focused enough to get items accomplished. 

Cost 
The costs associated with stakeholder meetings revolve around planning and conducting the meetings. The flyers, mailings, or other means of announcing the meeting incur costs for design, production, copying, and distribution (e.g., stamps and envelopes). There also might be rental fees for a meeting location. Producing and distributing minutes of meetings might involve additional costs. 
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Watershed Organization
Description 

A watershed organization incorporates the ideas and resources of many different groups into a single organization. The groups can consist of local governments, citizens, nonprofit environmental groups, and local universities, among others. The purpose of a watershed organization is to restore, protect, and promote the natural resources of the watershed. To accomplish this, a watershed organization might set goals for and subsequently implement public education and storm water management programs, stream clean-up events, or restoration activities.

  


Watersheds most likely encompass multiple jurisditions and involve multiple government participants. It is essential for all municipalities that fall within the watershed boundaries to participate in watershed organizations. If a watershed organization is still in the conceptual stage, it will behoove the municipality to help structure it in a way that will serve all interests in the watershed. A municipality cannot--and should not--control a watershed organization, but it can support it, nurture it, and help it achieve its goals. 

Applicability 
A watershed organization can exist for any watershed, large or small, but organizations for larger watersheds are more common. In all cases where a watershed organization exists, it is crucial for municipalities to be involved in the decisionmaking process so the municipality's goals are achieved. In places where no watershed organization exists, municipalities can initiate the creation of one by working with other stakeholders and interested parties. 

Implementation 
The creation of a watershed organization results from the cooperation and sharing of ideas of several stakeholder groups, including the municipality. However, a watershed organization must have an organized structure. A constitution and bylaws should be developed, membership and representation defined, and goals and objectives stated. 

Guidance is available to help municipalities and other interested parties start watershed organizations. Purdue University's Conservation Technology Information Center (CTIC, no date) developed guidance for watershed organizations, which they term "watershed partnerships," through their Know Your Watershed program, located at www.ctic.purdue.edu/KYW. 

The watershed organization might sponsor volunteer activities and annual events that involve the general public, school groups, and others in enjoyable, hands-on activities in their watershed. Activities that promote the watershed's quality help citizens learn and appreciate the value of conservation, pollution prevention, and cleanup. Watershed organizations typically sponsor such projects as 

· Field trips and tours 

· Meetings and workshops 

· Canoe trips 

· Volunteer monitoring 

· Cleanup and restoration days 

· Educational programs for schools, civic groups, and other local organizations 

· Media relations 

· Opinion surveys 

· Focus groups (CTIC, no date). 

Different members of the watershed organization have different roles. CTIC (no date) recommends that local elected officials 

· Provide political leadership and credibility 

· Make land use and resource management decisions 

· Provide financial support for projects. 

They also recommend that local government agencies 

· Provide financial and technical support 

· Develop policies and make decisions that affect the watershed 

· Provide logistical support and equipment 

· Collect and analyze data.

Effectiveness 
Watershed groups are effective at improving water quality when they are well organized and active and have committed members. For example,in 1996 and 1997, several voluntary, nongovernmental partnerships were honored by CF Industries for their outstanding efforts to protect water quality (Terrene Institute, no date; 1996; 1997; 1998; 1999). The following organizations have received the award: 

1996 

· Operation Green Stripe (St. Louis, MO) 

· French Creek Watershed Advisory Group (Elizabethtown, NY) 

· Boquet River Association (Scott River Sub-Basin/Klamath River Basin/Siskiyou County, CA) 

· Cheney Watershed Program (South Hutchinson, KS) 

1997 

· Snowbird Ski & Summer Resort (Snowbird, UT) 

· Columbia-Pacific Resource Conservation and Development Council (Aberdeen, WA) 

· Grand Traverse Bay Watershed Initiative (Traverse City, MI) 

· Heron Lake Watershed Restoration Project (Lakefield, MN) 

· Lake Pontchartrain Basin Restoration Program (Metairie, LA)

1998 

· Cargill Water Matters Program (Minneapolis, MN) 

· French Creek Project (northwestern PA) 

· Hillsdale Water Quality Project (Kansas City, MO) 

· Indian Lake Watershed Project (west central OH) 

· Marin Coastal Watershed Enhancement Project (Sonoma and Marin Counties, CA)

1999 

· Sun River Watershed Project (west central MT) 

· Friends of the Rappahannock (VA) 

· North Branch of the Chicago River Watershed Project (IL) 

· Saginaw Bay Watershed Initiative Network (MI) 

These programs were selected because they developed innovative, nonregulatory approaches to water quality improvement. More information about these organizations and the National Watershed Award can be found at www.terrene.org/cfaward.htm. 

Benefits 
Watershed organizations can promote a sense of ownership of water resources and improve local awareness of storm water issues. Cleanup and restoration events can benefit wildlife habitat and water quality as well. By forming an organization, each stakeholder gets a voice in the decisionmaking process, which ensures that the final plan represents the consensus of all parties. According to CTIC, watershed organizations also 

· Make more efficient use of financial resources 

· Create a spirit of sharing and cooperation 

· Ensure fairness, which minimizes the potential for negative social and economic impacts 

· Result in more creative and acceptable ways to protect natural resources.

Limitations 
It takes time and skill to establish partnerships and create an effective watershed organization. Municipalities can not accomplish this on their own--they must rely on other stakeholders to provide input and resources to manage the watershed effectively and with fairness. Motivation and enthusiasm are key to keeping stakeholder participation high. Another limitation for watershed organizations is funding for programs and activities. Organization members should work together to raise money and apply for grants to support these activities. 

Cost 
Costs for watershed organizations vary with the scope of activities planned for the watershed. Many state and local governments offer grants to watershed organizations. For example, as part of its nonpoint-source pollution control efforts, the Virginia Department of Conservation and Recreation supports, trains, and enhances networking among watershed coordinators by offering information exchange and grants to local projects. Virginia also permits the formation of watershed improvement districts with taxing powers. The Lake Barcroft Watershed Improvement District in Falls Church, Virginia, is an excellent example of a successful watershed organization that gets its funding from tax revenues. 

Federal grants are available through USDA and EPA to fund certain types of watershed activities. More information about these and other federal grant programs can be found at USDA's Natural Resources Conservation Service web site at www.nrcs.usda.gov/NRCSProg.html and at EPA's Nonpoint Source Control Branch web site at www.epa.gov/owow/nps/funding.html. 

Additionally, watershed groups can hold fund-raising events, sell T-shirts with their logo and slogan, or hold raffles. The money generated by these activities can pay for activities, field equipment, and other necessities. 
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Identifying Illicit Connections

   

Description 

Illicit connections are defined as "illegal and/or improper connections to storm drainage systems and receiving waters" (CWP, 1998). A discharge of industrial wastewater to a storm sewer is "illicit" because it would ordinarily require a permit under the Clean Water Act. Many building owners or operators are not aware that improper connections exist in their facilities. Identifying and removing illicit connections is a measure for reducing storm water pollution. In extreme cases of illicit dumping, legal action is necessary. 

From 1987 to 1998, Wayne County, Michigan, investigated 3,851 businesses and industries for illicit connections to the county's storm sewer system. Of those investigated, about 8 percent had illicit connections, and where one illicit connection was found, there was an average of 2.4 improper connects at that business. To prioritize the investigation, the county relied on Standard Industrial Classification (SIC) codes of the businesses. The prioritization system was found to be successful in locating illicit discharges (Johnson and Tuomari, no date; Tuomari, no date). The City of Hialeah, Florida, uses its storm water management plan to emphasize illicit discharge detection and removal as part of its overall monitoring activities. There are at least 252 outfalls in the city, 72 of which drain into city rights-of-way. After considering the costs associated with removing illicit discharges, the city chose a proactive field screening program approach to remove these discharges (City of Hialeah, 1999). 

Applicability 
Identifying illicit and improper connections are necessary for all sewer systems, especially in areas where pollutants with unknown sources have been detected in receiving waters. The level and types of industrial activities and the surrounding land uses and ordinances will affect the methods used to identify illicit connections. 

Implementation 

Some practices used to discover and prevent illicit connections are 

· Instituting building and plumbing codes to prevent connections of potentially hazardous pollutants to storm drains. 

· Organizing structures to be inspected by building age, with older buildings identified as priorities. Buildings whose processes have the potential to affect water quality also should be given priority. 

· Mapping each area to be surveyed and indicating the route of the sewer system and the locations of storm drains on the map. This enables planners to estimate the likely locations of illicit connections. A Geographic Information System (GIS) is an appropriate tool for identifying illicit discharges. The location of illicit discharges can be maintained by a geo-coded address. The attributes for illicit discharges are SIC code, owner/occupant information, inspection schedule, inspection dates, and comments (Huey, 2000). 

To help municipalities detect illicit connections to storm sewers, the North Central Texas Council of Governments (NCTCOG) used GIS to develop a 1/4-mile grid cell overlay for the entire 16-county NCTCOG region. The initial report suggested that illicit connections were not as prevalent in the North Central Texas area, and sewage material was observed in about 10 percent of the sites (NCTCOG, 2000). 

The City of Greensboro, North Carolina, is using GIS technology as part of its storm water management program. This GIS system is used to in conjunction with the program's monitoring aspect to identify illicit connections. More information on this program can be found on their Dynamic Watershed Management Project Web site (Bryant et al., 1999 and City of Greensboro, 2000). 

· Survey individual buildings to discover where connections to storm drains exist. 

· Inspect sewer lines with television equipment to visually identify all physical connections. 

· Compare the results of the field tests and the video inspection with the known connections on the map. Suspicious areas should be further investigated. 

· Institute mandatory inspections for new developments or remodeling to identify illicit connections to the storm sewer system. 

· Remove and test sediment from the catch basins or equivalent structures. 

· Inspect connections in question to determine whether they should be connected to the storm drain system or to the sanitary sewer. Use methods of identification such as dye testing, visual inspection, smoke testing, or flow monitoring, as described below. 

· Dye Testing. Flushing fluorometric dye into suspicious downspouts can be useful to identify illicit connections. Once the dye has been introduced into the storm system via the connection in question, the water in the collection system is monitored to determine whether an illicit connection is present. 

· Visual Inspection. Remotely guiding television cameras through sewer lines is another way to identify physical connections. 

· Smoke Testing. Smoke testing is another method used to discover illicit connections. Zinc chloride smoke is injected into the sewer line and emerges via vents on connected buildings or through cracks or leaks in the sewer line. Monitoring and recording where the smoke emerges, crews can identify all connections, legal and illegal, to the sewer system. Mechanisms on drains should prevent the smoke from entering buildings; however, in some instances, this will occur. It is important to notify the public that the smoke is non-toxic, though it should be avoided as it can cause irritation of the nose and throat for some people. 

· Flow Monitoring. Monitoring increases in storm sewer flows during dry periods can also lead investigators to sources of infiltration due to improper connections. 

· Infrared, Aerial, and Thermal Photography. Researchers are experimenting with the use of aerial, infrared, and thermal photography to locate dischargers by studying the temperature of the stream water in areas where algae might be concentrated and in soils. It also examines land surface moisture and vegetative growth. This technique assumes that a failing OSDS, for example, would have more moisture in the surface soil, the area would be warmer, and the vegetation would grow faster than in the surrounding area (Johnson and Tuomari, no date).

On November 17 and 30, 1999, the Arkansas Department of Health used infrared technology to identify illicit discharges from septic systems into Lake Conway, Arkansas. Lake Conway, located in Faulkner County, Arkansas, is a man-made lake used mostly for recreational fishing. Approximately 90 percent of the residents within 1 mile of the lakefront have onsite wastewater treatment systems. Of the 2,500 to 3,500 residents who living within 300 feet of the shoreline, only 250 are connected to the public sewer system. Most of these systems are more than 30 years old and were installed before state regulations. The inspector used a state policy helicopter that was equipped with a Forward Looking Infrared imaging system, video equipment, and a global positioning system. The results of this two-day survey indicated that there are approximately 380 malfunctioning and improperly constructed septic systems within 300 feet of the lakefront (Eddie, 2000). Facility owners should be required to correct the problem by eliminating the discharge and connecting to the sanitary sewer system 

Some agencies use a priority system for identifying illicit discharges. According to the Southeast Michigan Council of Governments (1987, cited in Tuomari, no date), a priority scheme for detecting illicit discharges from businesses should be as follows: 

1. Automobile-related businesses/facilities and heavy manufacturing 

2. Printers, dry cleaners/laundries, photo processors, utilities, paint stores, water conditioners, chemical laboratories, construction companies, and medium light manufacturing 

3. Institutional facilities, private service agencies, retail establishments, and schools

Limitations 

There are several limitations to programs to detect illicit connections. First, a local ordinance is necessary to provide investigators with access to private property in order to perform field tests (Ferguson et al. 1997). Second, rain fall can hamper efforts to monitor flows and visual inspections. In addition, smoke testing and dye testing may become more difficult, depending on the severity of the storm event. Smoke testing has roughly the same efficiency as door-to-door investigation, and both smoke and dye testing are more accurate than visual inspection. 

Despite the difficulty in identifying these connections due to budget and staff restraints, it is important to understand that these connections are illegal and should be identified and reported regardless of cost. Jurisdictions can offset some of these costs by encouraging the reporting of illicit discharges by employees, thereby saving expense on inspectors and directing resources more efficiently. 

Maintenance Considerations 

Identifying illicit discharges requires teams of at least two people (volunteers can be used), plus administrative personnel, depending on the complexity of the storm sewer system. To help identify illicit discharges, the City of Raleigh, North Carolina, has illicit discharge regulations and dry weather screening for illicit discharges and connections. By taking baseline samples throughout the city, pollution control efforts can be better established for future identification of illicit discharges. This inventory, combined with the city's mapping effort, will be added to the city's GIS to allow for improved tracking of illicit discharges and spills (City of Raleigh, 1998). 

Effectiveness 

An illicit discharge detection program can be an effective method to reduce the quantity of industrial or commercial pollutants that enter the storm drain system. For example, the Department of Environmental Protection in Montgomery County, Maryland, has an illicit discharge detection and elimination program called "Pipe Detectives," which uses volunteer monitoring and community hotlines to identify suspicious discharges (MCDEP, 1997). When discharges are reported, DEP consults maps of the surrounding areas and targets those areas for additional monitoring to narrow the search for the illicit connection. In one instance, a "milky white" discharge was reported in an area with many small businesses and large apartment buildings. Businesses were sent informational letters advising them of the illegal discharge and requesting their assistance in identifying it by allowing DEP to survey the properties. Through this cooperative effort, three illicit connections were detected and removed, including a sink that was used to wash paintbrushes (the source of the milky white discharge). 

The City of Denver Urban Drainage and Flood Control District (UDFCD) in an independent agency whose functions include master planning, design and construction, maintenance, floodplain management, and management of the South Platte River. The master planning aspect includes major drainageway master planning, outfall systems planning, preparation of drainage criteria manuals for local governments and the district, support of special projects, and wetland projects. The City of Denver has a Storm Drainage Master Plan, which identified $100 million in necessary drainage improvements. The district uses pollutants and education materials to limit illicit discharges to storm drains (City of Indianapolis and Marion County, 2000). 

As part of the Rogue River National Wet Weather Demonstration Project, Wayne County, Michigan, offers training for illicit discharge elimination. Four training courses are offered: Overview, Basic Investigations, Advanced Investigations, and Prevention of Construction-Related Illicit Discharges. More information on these training opportunities can be found at http://www.wcdoe.org/rougeriver/techtop/index.html. 

EPA's Surf Your Watershed (http://www.epa.gov/surf) can help citizens and business/industry owners identify into which watershed their storm drains flow. 

The Conservation Technology Information Center (CTIC), a non-profit data and technology information transfer center, has created Know Your Watershed (www.ctic.purdue.edu/KYW). This web site allows individuals to learn their watershed address by entering their city, county, or river name, or their ZIP code. 

Cost Considerations 

The cost of smoke testing, dye testing, visual inspection, and flow monitoring can be significant and time-consuming. Site-specific factors, such as the level of impervious area, the density and ages of buildings, and type of land use will determine the level of investigation necessary. Case studies in Michigan have estimated the cost of two field staff and required support at $182,000 to $187,000 annually (Ferguson et al., 1997). Wayne County's budget for illicit detection investigations was $735,151 from 1996 to 1997 and $599,041 for 1997 through 1998 (Johnson and Tuomari, no date). 

Many programs offset some of their cost by encouraging the reporting of illicit discharges by employees, thereby saving expense on inspectors and directing resources more efficiently. Programs have also saved money by using student interns to locate and map dry weather flows from outfalls, or by contracting with academic institutions to perform outfall monitoring. 

Some programs have used funds available from "environmental fees" or special assessment districts to fund their illicit connection elimination programs. The Huron River Pollution Abatement Project used annual assessments of the city of Ann Arbor and a per parcel basis for the rest of the district to fund the costs of illicit connection removal efforts. The project provided Washtenaw County with a total of $1.7 million over the life of the program to finance their efforts. Fort Worth, Texas, charges an "environmental fee" to local residents and businesses to fund storm water-related efforts, including illicit connection detection. Approximately $2.5 million dollars a year is raised through these fees. 
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Community Hotlines

Description 

Because regulators and authorities cannot monitor all waterbodies at once, they sometimes rely on the public to keep them informed of water polluters. Community hotlines provide a means for concerned citizens and agencies to contact the appropriate authority when they see water quality problems. A hotline can be a toll-free telephone number or an electronic form linked directly to a 


utility or government agency, such as the water quality control board. A typical call might report a leaking automobile, concrete wash-out dumped on the street, paint in a creek, or organic debris (including pet waste) in a drainage system or waterway. 

Applicability 
Generally, an investigation team promptly responds to a hotline call and, in most cases, visits the problem site. If a responsible party can be identified, the team informs the party of the problem, offers alternatives for future disposal, and instructs the party to resolve the problem. If the issue is not resolved by the responsible party (or the party cannot be identified), the proper authority takes action to remediate the situation and prevent future violations. 

Implementation 
A municipality must first determine whether they need a hotline and, if so, whether the hotline is needed immediately or in the near future. A city can identify their need for a hotline by addressing the following questions: 

· Does the city receive frequent phone calls for information about water bodies and stream pollution? 

· Are there frequent complaints? 

· Are there any anticipated construction or other projects in the city? 

· Are there any new ordinances or regulations? 

· Does the city currently use a "hit or miss approach," in which whoever picks up the phone deals with the situation?

Once a city has determined that they need a hotline, they should choose between a telephone or an e-mail hotline. A city might decide to do both, at least for a short period of time. 

To establish a storm water pollution hotline, a party or agency responsible for maintaining the hotline and responding to incoming complaints must first be identified. The responsible party could be a division of local government, a water quality board, a public utility, or an environmental agency. If the city chooses to use its own staff, it should keep in mind that the staff will require training. The city could also contract with a professional hotline provider. Once the party has agreed to maintain the hotline, it will need to establish a telephone number (preferably toll-free and to be used solely to report pollution complaints) and/or Internet site to receive notification. 

All distributed materials should include pollution hotline numbers and information. Typically, hotlines are advertised on public education materials concerned with water quality, such as flyers, door hangers, and brochures. The hotline could also be publicized on "permanent" materials such as bumper stickers and refrigerator magnets, where the number can be retained and easily located. 

Hotline costs can be minimized by staying a step ahead of questions and by developing close liaison with city staff to anticipate information needs. Cost estimates can be obtained by comparing the costs of training city staff and using a professional hotline service. A cost comparison should also be made between a person and an e-mail presence for the hotline. Municipalities can obtain specific information about establishing and running a hotline by interviewing contractors who specialize in operating hotlines. 

Seattle, Washington, Hotline. The city of Seattle, Washington, provides an on-line "Surface Water Quality Complaint Form" to allow concerned citizens to file e-mail reports of pollutant discharges to the city's creeks, lakes, and storm system. The form includes spaces for information about the person making the complaint and the alleged violation. If worried about privacy, a reporter can submit the complaint by telephone. It is the policy of the city of Seattle to keep the identification of callers confidential, pursuant to the provisions of the Washington Public Information Act. 

Seattle Public Utilities surface water quality field investigators respond to water quality-related complaints within the city's limits. When the team responds to a complaint, they make every attempt to determine the responsible party and inform them of the environmental impact of their actions. The responsible party is required to stop the action that is polluting the surface water. Staff members provide information on cleanup, alternative disposal options, erosion control, and other best management practices (City of Seattle, 1999). 

Charlotte, North Carolina, Hotline. Over the past 6 years, the city of Charlotte, North Carolina's, local storm water hotline (336-RAIN) has received 20,000 phone calls concerning water quantity and quality problems. The hotline not only helps the city respond to flooding, spills, and dumping incidents, but also provides a rough indicator of the success of public education efforts. Hotline activity increases significantly after educational materials are mailed. Callers can also receive free educational materials through the hotline number. The city also advertises for the county's water quality hotline (Lehner, 1999). 

Effectiveness 
A storm water hotline is effective when its number is easily remembered (i.e., has a catchy name) or is easily accessible. Most important, however, is the responsiveness of the hotline. If a citizen reports an illegal dumping but no action is taken by the appropriate authority, that citizen could lose faith in the hotline and might not call back with future information. 

Benefits 
A hotline can serve as a link between the citizens and the municipality's government. It can be an avenue for citizens to feel more involved in their community. It also can be a great way to catch illegal polluters or to stop accidental spills that might otherwise go unnoticed. 

Limitations 
There are several limitations to community hotlines. The first is the community's ability to pay for it. The second is the ability of the community to keep the hotline staffed. Finally, the hotline must be advertised in order for the effort to be successful. 
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Model Ordinances

Description 

Erosion and sedimentation from construction sites can lead to reduced water quality and other environmental degradation. Municipalities can enact erosion and sediment control (ESC) ordinances for construction sites. These local regulations are intended to safeguard the public, protect property, and prevent damage to the environment. 

Applicability 
Ordinances promote the public welfare by guiding, regulating, and controlling the design, construction, use, and maintenance of any development or other activity that disturbs or breaks the topsoil or results in the movement of earth on land. ESC ordinances consist of permit application and review, and they can require an erosion and sediment control plan. A number of communities have dealt with construction sites by using an ordinance requiring permits, review and approval, ESC plans, design requirements, inspections, and enforcement. A model ordinance is available on EPA's web site at www.epa.gov/nps/ordinance/mol2.htm. 

Siting and Design Considerations 
Ordinances can set design requirements for grading, erosion control practices, sediment control practices, and waterway crossings. They can set limits for clearing and grading, and they can require action within a certain time frame. For example, soil stabilization might be required to be completed within 5 days of clearing or inactivity in construction. 

The following are ways to ensure compliance: 

Nonmonetary penalties. Some municipalities require violators to perform restoration work or implement a BMP rather than pay a fine.   


· Fines. ESC ordinances can set penalties for violations of a permit. For example, a maximum fine might be set for various types of violations. In all cases, the permittee would be fined upon conviction of the violation. Sample text for violations and penalties can be found in a model ordinance on EPA's web site at www.epa.gov/nps/ordinance/mol2.htm.
  

· Stop work orders. A stop work order or a permit revocation might be issued when a permit is violated or when development is implemented in a manner found to adversely affect the health, welfare, or safety of persons residing or working in the neighborhood or at development sites, or when there is a risk of injury to persons or property.  

· Bonding requirements. Bonding requirements are allowances that are set aside specifically to repair damage to temporary construction site erosion and sediment controls (e.g., silt fences) caused by severe storm flows, high winds, or fallen trees. Funds can be used only if documented inspections that show erosion and sediment controls are installed and maintained as required. This allowance helps to ensure 100-percent compliance by contractors (Deering, 1999). 

Limitations 

Site inspections are required for an adequate ESC process. An adequate staff of inspectors must be available to review permit applications and proposed ESC plans. Site inspections must be conducted on each construction site. The number of site visits will depend on available staff. Timing for site visits might be based on 

· Start of construction 

· Installation of ESC measures 

· Completion of site clearing 

· Completion of rough grading 

· Completion of final grading 

· Close of the construction season 

· Completion of final landscaping. 

Maintenance Considerations 
Keeping up-to-date with construction projects is a major part of enforcement maintenance. Some municipalities rely on information submitted by the public. The city of Jacksonville, Florida, has a citizen complaint form on its web page at http://www.coj.net/pub/resd/airwater/CCFORM.HTM. Some of the categories of complaints are "Discharge of pollutants to storm drains, ditches, rivers, or creeks," "Overflowing manholes or pump stations," "Uncontrolled erosion from land clearing activities," and "Pumping of muddy water into creeks, storm drains, or ditches." City staff have established a goal of contacting complaint submitters within 24 hours (City of Jacksonville, 2000). In the Fresno-Clovis metropolitan area of California, storm water inspections on construction sites are generally sparked by complaints, proximity to the San Joaquin River, and direct discharges to the river or other receiving waterbodies (FMFCD). 

Procedures for Site Plan Review 
Existing staff should spend as much time as allowed in the field at the construction sites. This allows them a better idea of how controls are being implemented (if at all) and whether another approach should be taken. It is also recommended that existing staff spend as much as 10 percent of their time assigned to contractor training or public outreach (Brown and Caraco, 1997). One firm, Stormwater Services Group, can train construction contractor staff to perform site inspections or can perform one site visit per week and prepare the required weekly written report. Their services start at $75 per week (Stormwater Services Group, 2000). 

The Center for Watershed Protection (CWP) surveyed 80 ESC programs in 1997. Responses to the survey showed that each ESC inspector was responsible for an average of 150 sites annually, indicating a lack of inspectors needed. The state of Delaware created a program that requires developers to hire a private inspector under any of three circumstances (CWP, 1997): 

· All sites with more than 50 acres of disturbed area 

· Any site, as determined by the state's resource agency 

· Sites under construction that present significant management problems. 

The state set requirements for private inspectors, such as certification, submission of weekly reports to the contractors, and other qualifications. To prevent bias on the part of inspectors (i.e., not reporting violations because they were hired by the contractors), the state set two provisions-spot checks are conducted by the local ESC agency, and the inspector must be supervised by a Professional Engineer (P.E.). Any discrepancy can lead to an inspector or P.E. losing his license (CWP, 1997). 

Brown and Caraco (1997) list 10 elements reviewers should look for in an effective plan: 

· Minimize needless clearing and grading 

· Protect waterways and stabilize drainage ways 

· Phase construction to limit soil exposure 

· Stabilize exposed soils immediately 

· Protect steep slopes and cuts 

· Install perimeter controls to filter sediments 

· Employ advanced sediment settling controls 

· Certify contractors on ESC plan implementation 

· Adjust ESC plan at construction site 

· Assess ESC practices after storms.

Effectiveness 
Ordinances are only as effective as the degree to which they are enforced. 

Cost Considerations 
Municipalities that enact erosion and sediment control ordinances must budget for the drafting and enforcement of the regulation. 
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Regulatory Text

· You must develop, implement, and enforce a program to reduce pollutants in any storm water runoff to your small MS4 from construction activities that result in a land disturbance of greater than or equal to one acre. Reduction of storm water discharges from construction activity disturbing less than one acre must be included in your program if that construction activity is part of a larger common plan of development or sale that would disturb one acre or more. If the NPDES permitting authority waives requirements for storm water discharges associated with small construction activity in accordance with Sec. 122.26(b)(15)(i), you are not required to develop, implement, and/or enforce a program to reduce pollutant discharges from such sites. 

· Your program must include the development and implementation of, at a minimum: 

A. An ordinance or other regulatory mechanism to require erosion and sediment controls, as well as sanctions to ensure compliance, to the extent allowable under State, Tribal, or local law; 

B. Requirements for construction site operators to implement appropriate erosion and sediment control (ESC) best management practices; 

C. Requirements for construction site operators to control waste such as discarded building materials, concrete truck washout, chemicals, litter, and sanitary waste at the construction site that may cause adverse impacts to water quality; 

D. Procedures for site plan review which incorporate consideration of potential water quality impacts; 

E. Procedures for receipt and consideration of information submitted by the public, and 

Procedures for site inspection and enforcement of control measures. 


Examples of sanctions to ensure compliance include nonmonetary penalties, fines, bonding requirements, and/or permit denials for non-compliance. EPA recommends that procedures for site plan review include the review of individual pre-construction site plans to ensure consistency with local (ESC) requirements. Procedures for site inspections and enforcement of control measures could include steps to identify priority sites for inspection and enforcement based on the nature of the construction activity, topography, and the characteristics of soils and receiving water quality. 

You are encouraged to provide appropriate educational and training measures for construction site operators. You may wish to require a storm water pollution prevention plan for construction sites within your jurisdiction that discharge into your system. See Sec. 122.44(s) (NPDES permitting authorities' option to incorporate qualifying State, Tribal and local erosion and sediment control programs into NPDES permits for storm water discharges from construction sites). Also see Sec. 122.35(b) (The NPDES permitting authority may recognize that another government entity, including the permitting authority, may be responsible for implementing one or more of the minimum measures on your behalf). 

BMP Fact Sheets 

Runoff Control 

Minimize clearing 

Land grading 

Permanent diversions 

Preserving natural vegetation 

Construction entrances 

Stabilize drainage ways 

Check dams 

Filter berms 

Grass-lined channels 

Riprap 
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Sediment Control 
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Install sediment trapping devices 

Sediment basins and rock dams 

Sediment filters and sediment chambers 

Sediment trap 

Inlet protection 

Storm drain inlet protection 

Good Housekeeping  

Other wastes 

General construction site waste management 

Spill prevention and control plan 

Vehicle maintenance and washing areas 

Education and awareness 

Contractor certification and inspector training 

Construction reviewer 

BMP inspection and maintenance 

Model ordinances 

Additional Fact Sheets 

The following fact sheets are available for download in PDF format. (To view PDF files, you need to download and install Adobe Acrobat Reader; click here to download then follow the instructions on your screen to install the software). 
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Eliminating Curbs and Gutters

Description 

This better site design practice involves promoting the use of grass swales as an alternative to curbs and gutters along residential streets. Curbs and gutters are designed to quickly convey runoff from the street to the storm drain and, ultimately, to the local receiving water. Consequently, curbs and gutters provide little or no removal of storm water pollutants. Indeed, curbs often act as a pollutant trap where deposited pollutants are stored until they are washed out in the next storm. Many communities require curb and gutters as a standard element of their road sections, and discourage the use of grass swales. Revisions to current local road and drainage regulations are needed to promote greater use of grass swales along residential streets, in the appropriate setting. The storm water management and pollutant removal benefits of grass swales are documented in detail in the Grassed Swales fact sheet. 
  


Applicability 
The use of engineered swales in place of curbs and gutters should be encouraged in low- and medium-density residential zones where soils, slope and housing density permit. However, eliminating curbs and gutters is generally not feasible for streets with high traffic volume or extensive on-street parking demand (i.e., commercial and industrial roads), nor is it a viable option in arid and semi-arid climates where grass cannot grow without irrigation. Moreover, the use of grass swales may not be permitted by current local or state street and drainage standards. 

Siting and Design Conditions 
A series of site factors must be evaluated to determine whether a grass swale is a viable replacement for curbs and gutters at a particular site. 

Contributing drainage area. Most individual swales cannot accept runoff from more than 5 acres of contributing drainage area, and typically serve 1–2 acres each. 

Slope. Swales generally require a minimum slope of 1 percent and a maximum slope of 5 percent. 

Soils. The effectiveness of swales is greatest when the underlying soils are permeable (hydrologic soil groups A and B). The swale may need more engineering if soils are less permeable. 

Water Table. Swales should be avoided if the seasonally high water table is within 2 feet of the proposed bottom of the swale. 

Development Density. The use of swales is often difficult when development density becomes more intense than four dwelling units per acre, simply because the number of driveway culverts increases to the point where the swale essentially becomes a broken-pipe system. Typically, grass swales are designed with a capacity to handle the peak flow rate from a 10-year storm, and fall below erosive velocities for a 2-year storm. 

Limitations 
A number of real and perceived limitations hinder the use of grass swales as an alternative to curb and gutters: 

· Snowplow operation can be more difficult without a defined road edge. However, on the plus side, roadside swales increase snow storage at the road edge, and smaller snowplows may be adequate. 

· The pavement edge along the swale can experience more cracking and structural failure, increasing maintenance costs. The potential for pavement failure at the road/grass interface can be alleviated by "hardening" the interface with grass pavers or geo-synthetics placed beneath the grass. Other options include placing a low-rising concrete strip along the pavement edge. 

· The shoulder and open channel will require more maintenance. In reality, maintenance requirements for grass channels are generally comparable to those of curb and gutter systems. The major requirements involve turf mowing, debris removal, and periodic inspections. 

· Some grass swales can have standing water, which make them difficult to mow, and can cause nuisance problems such as odors, discoloration, and mosquitoes. In reality, grass channels are not designed to retain water for any appreciable period of time, and the potential for snakes and other vermin can be minimized by frequent mowing. 

Other concerns involve fears about utility installation and worries that the grass edge along the pavement will be torn up by traffic and parking. While utilities will need to be installed below the paved road surface instead of the right of way, most other concerns can frequently be alleviated through the careful design and integration of the open channels along the residential street. (Consult the Grassed Swales fact sheet for details on design variations that can reduce these problems.) 

Maintenance Considerations 
The major maintenance requirement for grass swales involves mowing during the growing season, a task usually performed by homeowners. In addition, sediment deposits may need to be removed from the bottom of the swale every ten years or so, and the swale may need to be tilled and re-seeded periodically. Occasionally, erosion of swale side slopes may need to be stabilized. The overall maintenance burden of grass swales is low in relation to other storm water practices, and is usually within the competence of the individual homeowner. The only major maintenance problem that might arise pertains to "problem" swales that have standing water and are too wet to mow. This particular problem is often alleviated by the installation of an underground storm drain system. 

Effectiveness 
Under the proper design conditions, grass swales can be effective in removing pollutants from urban storm water (Schueler, 1996). More information on the pollutant removal capability of various grass swale designs can be found in the Grassed Swales fact sheet. 

Cost Considerations 
Engineered swales are a much less expensive option for storm water conveyance than the curb and gutter systems they replace. Curbs and gutters and the associated underground storm sewers frequently cost as much as $36 per linear foot, which is roughly twice the cost of a grass swale (Schueler, 1995, and CWP, 1998). Consequently, when curbs and gutters can be eliminated, the cost savings can be considerable. 
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BMP Inspection and Maintenance

Description 

To maintain the effectiveness of postconstruction storm water control best management practices (BMPs), regular inspection of control measures is essential. Generally, inspection and maintenance of BMPs can be categorized into two groups—expected routine maintenance and nonroutine (repair) maintenance. Routine maintenance refers to checks performed on a regular basis to keep the BMP in good working order and aesthetically pleasing. In addition, routine inspection and maintenance is an efficient way to prevent potential nuisance situations (odors, mosquitoes, weeds, etc.), reduce the need for repair maintenance, and reduce the chance of polluting storm water runoff by finding and correcting problems before the next rain. 

In addition to maintaining the effectiveness of storm water BMPs and reducing the incidence of pests, proper inspection and maintenance is essential to avoid the health and safety threats inherent in BMP neglect (Skupien, 1995). The failure of structural storm water BMPs can lead to downstream flooding, causing property damage, injury, and even death. 

  


Applicability 
Under the proposed Storm Water Phase II rule, owners and operators of small municipal separate storm sewer system (MS4) facilities would be responsible for implementing BMP inspection and maintenance programs and having penalties in place to deter infractions (USEPA, 1999). All storm water BMPs should be inspected for continued effectiveness and structural integrity on a regular basis. Generally, all BMPs should be checked after each storm event in addition to these regularly scheduled inspections. Scheduled inspections will vary among BMPs. Structural BMPs such as storm drain drop inlet protection may require more frequent inspection to ensure proper operation. During each inspection, the inspector should document whether the BMP is performing correctly, any damage to the BMP since the last inspection, and what should be done to repair the BMP if damage has occurred. 

Siting and Design Considerations 
In the case of vegetative or other infiltration BMPs, inspection of storm water management practices following a storm event should occur after the expected drawdown period for a given BMP. This allows the inspector to see whether detention and infiltration devices are draining correctly. 

Inspection checklists should be developed for use by BMP inspectors. Checklists might include each BMP's minimum performance expectations, design criteria, structural specifications, date of implementation, and expected life span. In addition, the maintenance requirements for each BMP should be listed on the inspection checklist. This will aid the inspector in determining whether a BMP's maintenance schedule is adequate or needs revision. Also, a checklist will help the inspector determine renovation or repair needs. 

Limitations 
Routine maintenance materials such as shovels, lawn mowers, and fertilizer may be easily obtained on short notice with little effort. Unfortunately, not all materials that may be needed for emergency structural repairs are obtained with such ease. Thought should be given to stockpiling essential materials in case immediate repairs must be made to safeguard against property loss and to protect human health. 

Maintenance Considerations 
It is important that routine maintenance and nonroutine repair of storm water BMPs be done according to schedule or as soon as a problem is discovered. Because many BMPs are rendered ineffective for runoff control if not installed and maintained properly, it is essential that maintenance schedules are maintained and repairs are made promptly. In fact, some cases of BMP neglect can have detrimental effects on the landscape and increase the potential for erosion. However, "routine" maintenance, such as mowing grasses, should be flexible enough to accommodate the fluctuations in need based on relative weather conditions. For example, more harm than good may be caused by mowing during an extremely dry period or immediately following a storm event. 

Effectiveness 
The effectiveness of BMP inspection will be a function of the familiarity of the inspector with each particular BMP's location, design specifications, maintenance procedures, and performance expectations. Documentation should be kept regarding the dates of inspection, findings, and maintenance and repairs that result from the findings of an inspector. Such records are helpful in maintaining an efficient inspection and maintenance schedule and providing evidence of ongoing inspection and maintenance. 

Because maintenance work for storm water BMPs is usually not technically complicated (mowing, removal of sediment, etc.), workers can be drawn from a large labor pool. As structural BMPs increase in their sophistication, however, more specialized maintenance training might be needed to sustain BMP effectiveness. 

Cost Considerations 
Mowing of vegetated and grassed areas may be the costliest routine maintenance consideration (WEF, 1998). Management practices using relatively weak materials (such as filter fabric and wooden posts) may mean more frequent replacement and therefore increased costs. The use of more sturdy materials (such as metal posts) where applicable may increase the life of certain BMPs and reduce replacement cost. 

However, the disposal requirements of all materials should be investigated before BMP implementation to ensure proper handling after the BMP has become ineffective or when it needs to be disposed of after the site has reached final stabilization. Table 1 shows maintenance costs, specific activities, and schedules for several postconstruction runoff BMPs. 

Table 1. Maintenance costs, activities, and schedules for urban management practices (Adapted from CWP, 1998) 

 (INCOG NOTE:  Table would not copy - see website for table)

References 
Center for Watershed Protection (CWP). 1998. Costs and Benefits of Storm Water BMP's: Final Report 9/14/98. Center for Watershed Protection, Ellicott City, MD. 

Skupien, J. 1995. Postconstruction Responsibilities for Effective Performance of Best Management Practices. In National Conference on Urban Runoff Management: Enhancing Urban Watershed Management at the Local, County, and State Levels. Seminar Publication. EPA 625-R-95-003. U.S. Environmental Protection Agency, Office of Water, Washington, DC. 

USEPA. 1999. Fact Sheet 2.6: Storm Water Phase II Proposed Rule, Construction Site Runoff Control Minimum Control Measure. EPA 833-F-99-008. U.S. Environmental Protection Agency, Office of Water, Washington, DC. 

Water Environment Federation. 1998. Urban Runoff Quality Management. WEF Manual of Practice No. 23, ASCE Manual and Report on Engineering Practice No. 87. Water Environment Federation and American Society of Civil Engineers, Alexandria, VA. 

BMP:
Post-Construction Storm Water Management in New Development & Redevelopment      

Ordinances for Postconstruction Runoff

Description 

The management of storm water runoff from sites after the construction phase is vital to controlling the impacts of development on urban water quality. The increase in impervious surfaces such as rooftops, roads, parking lots, and sidewalks due to land development can have a detrimental effect on aquatic systems. Heightened levels of impervious cover have been associated with stream warming and loss of aquatic biodiversity in urban areas. Runoff from impervious areas can also contain a variety of pollutants that are detrimental to water quality, including sediment, nutrients, road salts, heavy metals, pathogenic bacteria, and petroleum hydrocarbons. 

An ordinance promotes the public welfare by guiding, regulating, and controlling the design, construction, use, and maintenance of any development or other activity that disturbs or breaks the topsoil or results in the movement of earth on land. The goal of a storm water management ordinance for postconstruction runoff is to limit surface runoff volumes and reduce water runoff pollutant loadings. 

Applicability 
These ordinances are applicable to all major subdivisions in a municipality. The size of the development to which postconstruction storm water management runoff control applies varies, but many communities opt for a size limit of 5,000 square feet or more. Applicability should be addressed in more detail in the ordinance itself. It is important to note that all plans must be reviewed by local environmental protection officials to ensure that established water quality standards will be maintained during and after development of the site and that postconstruction runoff levels are consistent with any local and regional watershed plans. 

  


Several resources are available to assist in developing an ordinance. EPA's (2000) postconstruction model ordinance web site (http://www.epa.gov/nps/ordinance/postcons.htm) provides a model ordinance and examples of programs currently being implemented. In addition, the Stormwater Managers Resource Center (http://www.stormwatercenter.net), which was created by the Center for Watershed Protection (no date) and sponsored by the U.S. Environmental Protection Agency, provides information to storm water management program managers in Phase II communities to assist in meeting the requirements of the National Pollutant Discharge Elimination System Phase II regulations. 

Siting and Design Considerations 

The purpose of the postconstruction ordinance is to establish storm water management requirements and controls to protect and safeguard the general health, safety, and welfare of the public residing in watersheds within a jurisdiction. The following paragraphs provide the general language and concepts that can be included in your ordinance. 

General Provisions 
This section should identify the purpose, objectives, and applicability of the ordinance. The size of the development to which postconstruction runoff controls apply varies, but many communities opt for a size limit of 5,000 square feet or more. This section can also contain a discussion of the development of a storm water design manual. This manual can include a list of acceptable storm water treatment practices and may include the specific design criteria for each storm water practice. In addition, local communities should select the minimum water quality performance standards they will require for storm water treatment practices, and place them in the design manual. 

Definitions 
It is important to define the terms that will be used throughout the ordinance to assist the reader and prevent misinterpretation. 

Permit Procedures and Requirements 
This section should identify the permit required; the application requirements, procedures, and fees; and the permit duration. The intent of the permit should be to ensure that no activities that disturb the land are issued permits prior to review and approval. Communities may elect to issue a storm water management permit separate from any other land development permits required, or, as in this ordinance, to tie the issuing of construction permits to the approval of a final storm water management plan. 

Waivers to Storm Water Management Requirements 

This section should discuss the process for requesting a waiver and to whom this waiver would be applicable. Alternatives such as fees or other provisions for those requesting a waiver should be addressed as well. 

General Performance Criteria for Storm Water Management 
The performance criteria that must be met should be discussed in this section. The performance criteria can include the following: 

· All sites must establish storm water practices to control the peak flow rates of storm water discharge associated with specified design storms and reduce the generation of storm water. 

· New development may not discharge untreated storm water directly into a jurisdictional wetland or local waterbody without adequate treatment. 

· Annual groundwater recharge rates must be maintained by promoting infiltration through the use of structural and non-structural methods. 

· For new development, structural sewage treatment plants must be designed to remove a certain percentage of the average annual postdevelopment total suspended solids (TSS) load. 

Basic Storm Water Management Design Criteria 
Rather than place specific storm water design criteria into an ordinance, it is often preferable to fully detail these requirements in a storm water design manual. This approach allows specific design information to be changed over time as new information or techniques become available without requiring the formal process needed to change ordinance language. The ordinance can then require those submitting any development application to consult the current storm water design manual for the exact design criteria for the storm water management practices appropriate for their site. Topics in the manual can include minimum control requirements, site design feasibility, conveyance issues, pretreatment requirements, and maintenance agreements. 

Requirements for Storm Water Management Plan Approval 
The requirements for a storm water management plan to be approved should be addressed in this section. This can be accomplished by including a submittal checklist in the storm water design manual. A checklist is particularly beneficial because changes in submittal requirements can be made as needed without needing to revisit and later revise the original ordinance. 

Construction Inspection 
This section should include information on the notice of construction commencement, as-built plans, and landscaping and stabilization requirements. 

Maintenance and Repair of Storm Water Facilities 
Maintenance agreements, failure to maintain practices, maintenance covenants, right-of-entry for inspection, and records of installation and maintenance activities should be addressed in this section. 

Enforcement and Penalties 

This section should include information regarding violations, notices of violation, stop work orders, and civil and criminal penalties. 

Limitations 
Site inspections are required for a postconstruction storm water ordinance to be effective. In addition, an adequate staff must be available to review permit applications and proposed plans. 

Maintenance Considerations 
The operation and maintenance language in a storm water ordinance can ensure that designs facilitate easy maintenance and that regular maintenance activities are completed. In the "Maintenance and Repair of Storm Water Facilities" section of your ordinance, it is important to include language regarding a maintenance agreement, failure to maintain practices, maintenance covenants, right-of-entry for inspection, and records of installation and maintenance activities. 

Effectiveness 
If a storm water management ordinance for existing development is properly implemented and enforced, the community can effectively achieve the following: 

· Minimize increases in storm water runoff from any development to reduce flooding, siltation, and streambank erosion and to maintain the integrity of stream channels. 

· Minimize increases in nonpoint source pollution caused by storm water runoff from development that would otherwise degrade local water quality. 

· Minimize the total annual volume of surface water runoff that flows from any specific site during and following development so as not to exceed the predevelopment hydrologic regime to the maximum extent practicable. 

· Reduce storm water runoff rates and volumes, soil erosion, and nonpoint source pollution, wherever possible, through storm water management controls and ensure that these management controls are properly maintained and pose no threat to public safety. 

Cost Considerations 
Municipalities that implement and enforce postconstruction ordinances must budget for the drafting and enforcement of the regulation. 
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Landscaping and Lawn Care

Description 

This management measure seeks to control the storm water impacts of landscaping and lawn care practices through education and outreach on methods that reduce nutrient loadings and the amount of storm water runoff generated from lawns. Research has indicated that nutrient runoff from lawns has the potential to cause eutrophication in streams, lakes, and estuaries (CWP, 1999a, and Schueler, 1995a). Nutrient loads generated by suburban lawns as well as municipal properties can be significant, and recent research has shown that lawns produce more surface runoff than previously thought (CWP, 1999b). Pesticide runoff (see Pest Control fact sheet) can contribute pollutants that contaminate drinking water supplies and are toxic to both humans and aquatic organisms. 

Landscaping, lawn care, and grounds maintenance are a big business in the United States. It has been estimated that there are 25 to 30 million acres of turf and lawn in the United States (Robert and Roberts, 1989, Lawn and Landscape Institute, 1999). If lawns were classified as a crop, they would rank as the fifth largest in the country on the basis of area, after corn, soybeans, wheat, and hay (USDA, 1992). In terms of fertilizer inputs, nutrients are applied to lawns at about the same application rates as those used for row crops (Barth, 1995a). The urban lawn is also estimated to receive an annual input of 5 to 7 pounds of pesticides per acre (Schueler, 1995b). 

Not many residents understand that lawn fertilizer can cause water quality problems overall, less than one-fourth of residents rated it as a water quality concern (Syferd, 1995 and Assing, 1994), although ratings were as high as 60 percent for residents who lived adjacent to lakes (Morris and Traxler, 1996, and MCSR, 1997). Interestingly, in one Minnesota survey, only 21 percent of homeowners felt their own lawn contributed to water quality problems, while over twice as many felt that their neighbors' lawns did (MCSR, 1997). Unlike farmers, suburban and rural landowners are often ignorant of the actual nutrient needs of their lawns. According to surveys, only 10 to 20 percent of lawn owners take the trouble to take soil tests to determine whether fertilization is even needed (CWP, 1999). The majority of lawn owners are not aware of the phosphorus or nitrogen content of the fertilizer they apply (Morris and Traxler, 1996) or that mulching grass clippings into lawns can reduce or eliminate the need to fertilize. Informing residents, municipalities, and lawn care professionals on methods to reduce fertilizer and pesticide application, limit water use, and avoid land disturbance can help alleviate the potential impacts of a major contributor of nonpoint source pollution in residential communities. 

Applicability 
Lawn care, landscaping, and grounds maintenance are done in all parts of the country, in all types of climates, and in every type of community from rural to urban. Lawn fertilization is one of the most widespread watershed practices conducted by homeowners. In a survey of resident attitudes in the Chesapeake Bay, 89 percent of residents owned a yard, and of these, about 50 percent applied fertilizer every year (Swann, 1999). The average rate of fertilization in 10 other resident surveys was even higher, at 78 percent, although this could reflect the fact that these surveys were biased toward predominantly suburban neighborhoods, or excluded non-lawn owners. Because lawn care, landscaping, and grounds maintenance are such common practices, education programs for both residents, municipalities, and lawn care professionals on reducing the storm water impacts of these practices are an excellent way to improve local water quality. 

Design Considerations 
Designers of education programs that seek to change the impacts of fertilizer, pesticide, and herbicide use on receiving water quality should first consider creating training programs for those involved in the lawn care industry. Nationally, lawn care companies are used by 7 to 50 percent of consumers, depending on household income and lot size. Lawn care companies can exercise considerable authority over which practices are applied to the lawns they tend, as long as they still produce an attractive lawn. For example, 94 percent of lawn care companies reported that they had authority to change practices, and that about 60 percent of their customers were "somewhat receptive to new ideas", according to a Florida study (Israel et al., 1995). De Young (1997) also found that suburban Michigan residents expressed a high level of trust in their lawn care company. 

Local governments that want to influence lawn care companies must have an active program that supports those companies that employ techniques to limit fertilizer and pesticide use to the minimum necessary to maintain a green lawn. One way to do this is through providing promotional opportunities. One example is the state of Virginia Water Quality Improvement program that includes the chance for lawn care professionals to enter into an agreement to use more environmentally friendly lawn care practices. In exchange, the lawn care company can use their participation in the program as a promotional tool (VA DCR, 1999). Providing certification for representatives from lawn care companies for attending training workshops put on by cooperative extension offices can also be an effective promotional tool. 

Training for employees of lawn and garden centers is another important tool in spreading the message regarding lawn care and pollution control. Many studies indicate that product labels and store attendants are the primary and almost exclusive source of lawn care information for the average consumer who takes care of their own lawn. The Florida Yards and Neighbors program has worked with 19 stores of a large national hardware and garden chain to educate store employees and incorporate messages regarding fertilizer use and pesticide reduction (NRDC, 1999). Often the key strategy to implementing a program like this is to substitute watershed-friendly products for those that are not, and to offer training for the store attendants at the point of sale on how to use and, perhaps more importantly, how not to abuse or overuse such products. 

A recent Center for Watershed Protection (CWP) survey of 50 nutrient education programs provides a number of tips to program managers on making outreach programs more effective. The results of the study showed that there were a number of important considerations for increasing the recall and implementation of pollution prevention messages. Table 1 provides some tips that appear to work the best at relaying pollution prevention messages and changing pollution-producing behaviors. 

Table 1. Tips for creating more effective resident lawn care outreach programs

	Tip 1: Develop a stronger connection between the yard, the street, the storm, and the stream.
	Outreach techniques should continually stress the link between lawn care and the undesirable water quality it helps to create (e.g., algae blooms and sedimentation).

	Tip 2: Form regional media campaigns. 
	Since most communities operate on small budgets, they should consider pooling their resources to develop regional media campaigns that can use the outreach techniques that are proven to reach and influence residents. In particular, regional campaigns allow communities to hire the professionals needed to create and deliver a strong message through the media. Also, the campaign approach allows a community to employ a combination of media, such as radio, television, and print, to reach a wider segment of the population. It is important to keep in mind that since no single outreach technique will be recalled by more than 30 percent of the population at large, several different outreach techniques will be needed in an effective media campaign.

	Tip 3: Use television wisely.
	Television is the most influential medium for influencing the public, but careful choices need to be made on the form of television that is used. The CWP survey found that community cable access channels are much less effective than commercial or public television channels. Program managers should consider using cable network channels targeted for specific audiences, and develop thematic shows that capture interest of the home, garden and lawn crowd (e.g., shows along the lines of "Gardening by the Yard"). Well-produced public service announcements on commercial television are also a sensible investment.

	Tip 4: Keep messages simple and funny. 
	Watershed education should not be preachy, complex, or depressing. Indeed, the most effective outreach techniques combine a simple and direct message with a dash of humor. 

	Tip 5: Make information packets small, slick, and durable. 
	Educators continually struggle about how to impart the detailed information to residents on how to really practice good lawn care behaviors, without losing their interest. One should avoid creating a ponderous and boring handbook. One solution is to create small, colorful and durable packets that contain the key essentials about lawn care behaviors, and direct contact information to get better advice. These packets can be stuck on the refrigerator, the kitchen drawer or the workbench for handy reference when the impulse for better lawn care behavior strikes.

	Tip 6: Understand the demographics of your watershed.
	Knowing the unique demographics of a watershed allows a program manager to determine what outreach techniques are likely to work for that particular area. For example, if some residents speak English as a second language, a certain percentage of outreach materials should be produced in their native language. Similarly, watershed managers should consider more direct channels to send watershed messages to reach particular groups, such as through church leaders or ethnic-specific newspapers and television channels.


 Pollution prevention programs may also wish to incorporate a much stronger message that promotes a low- or zero-input lawn. Watershed education programs might strongly advocate no chemical fertilization, reduced turf area, and the use of native plants adapted to the ecoregion (Barth, 1995b). This message provides a balance to the pro-fertilization message that is marketed by the lawn care industry. 

Program managers need to incorporate some method for evaluating the effectiveness of their programs at reaching residents. Many programs use "before and after" market surveys to provide information on the level of understanding of residents and the percentage of residents that implement good lawn care practices. These surveys provide insights on what outreach techniques work best for a community and the level of behavior change that can be expected. 

Alternative landscaping techniques such as naturescaping and xeriscaping can also be used. Xeriscaping is considered to be a viable alternative to the high water requirements of typical landscaping. It is a form of landscaping that conserves water and protects the environment. Xeriscaping does not result in landscaping with cactus and rock gardens. Rather, cool, green landscapes can be used when they are maintained with water-efficient practices. The main benefit of xeriscaping is that it reduces water use (TAMU, 1996). Xeriscaping incorporates seven basic principles that reduce water use (NYDEP, 1997): 

· Planning and design. Consider drainage, light, and soil conditions; desired maintenance level; which existing plants will remain; plant and color preferences; and budget. 

· Soil improvement. Mix peat moss or compost into soil before planting to help the soil retain water. Use terraces and retaining walls to reduce water run-off from sloped yards. 

· Appropriate plant selection. Choose low-water-using flowers, trees, shrubs, and groundcovers. Many of these plants need watering only in the first year. 

· Practical lawns. Limit the amount of grass area. Plant groundcovers or add hard surface areas like decks, patios, or walkways. If replanting lawns, use drought-tolerant grass seed mixes. 

· Efficient irrigation. Install drip or trickle irrigation systems, as they use water efficiently. 

· Effective use of mulches. Use a 3-inch deep layer of mulches such as pine needles or shredded leaves or bark. This keeps soil moist, prevents erosion, and smothers weeds. 

· Appropriate maintenance. Properly timed fertilizing, weeding, pest control, and pruning will preserve the beauty of the landscape and its water efficiency. 

Naturescaping is a way of putting native plants and beneficial wildlife habitat back into your yard or community. It is also a beautiful way to conserve water and energy, reduce pollution of water and soil, and create habitat for wildlife. Native plants are the foundation of naturescaping. The plants that evolved in your region are well adapted to our climate and naturally resistant to local pests and diseases. Once established, natives can often survive on rainwater alone. Naturescaping areas can include replacing some lawn area with a wildflower meadow; hummingbird and butterfly garden, plants and trees selected for seeds, fruit, and nectar; and nesting boxes. 

When creating a naturescape, it is important to include four elements: food, water, shelter, and adequate space. When creating a naturescape in your yard or community, keep in mind these steps: 

· Visit "wild" places and naturescaped sites and imagine how these landscapes would fit in your yard or community. 

· Educate yourself and your community. Learn about native plants and basic design and care concepts. You can attend workshops and read plant and design books. 

· When you are ready to develop a site plan, choose a small viewable site. When planning, consider maintenance water, gardening, access to feeders. Know the existing conditions of the area shade/sun, wet/dry, wind patterns, drainage, existing plants and critters. Once you develop a plan and you have gotten any necessary permits, you are ready to gather your material and begin. 

A local government can meet with local neighborhood and creek groups to promote community naturescaping, host naturescaping workshops, and establish naturescaping demonstration sites in neighborhoods, and can offer naturescaping assistance to many residential, business, and public projects. 

Integrated Pest Management (IPM) is an effective and environmentally sensitive approach to pest management that relies on a combination of common-sense practices. IPM programs use current, comprehensive information on the life cycles of pests and their interaction with the environment. This information, in combination with available pest control methods, is used to manage pest damage by the most economical means, and with the least possible hazard to people, property, and the environment. 

The IPM approach can be applied to both agricultural and nonagricultural settings, such as the home, garden, and workplace. IPM takes advantage of all appropriate pest management options, including -- but not limited to -- the judicious use of pesticides. In contrast, organic food production applies many of the same concepts as IPM but limits the use of pesticides to those that are produced from natural sources, as opposed to synthetic chemicals. 

IPM is not a single pest control method but, rather, a series of pest management evaluations, decisions, and controls. Integrated pest management is a sustainable approach to managing pests by combining biological, cultural, physical, and chemical tools. Municipalities can encourage homeowners to practice IPM and train/encourage municipal maintenance crews to use these techniques for managing public green areas. There are many methods and types of integrated pest management, including the following: 

· Mulching can be used to prevent weeds where turf is absent, fencing installed to keep rodents out, and netting used to keep birds and insects away from leaves and fruit. 

· Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in some cases vacuumed off of larger plants. 

· Store-bought traps, such as species-specific, pheromone-based traps or colored sticky cards, can be used. 

· Sprinkling the ground surface with abrasive diatomaceous earth can prevent infestations by soft-bodied insects and slugs. Slugs also can be trapped in small cups filled with beer that are set in the ground so the slugs can get in easily. 

· In cases where microscopic parasites, such as bacteria and fungi, are causing damage to plants, the affected plant material can be removed and disposed of. (Pruning equipment should be disinfected with bleach to prevent spreading the disease organism.) 

· Small mammals and birds can be excluded using fences, netting, tree trunk guards. 

· Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis, ground beetles, parasitic nematodes, trichogramma wasps, seedhead weevils, and spiders that prey on detrimental pest species can be promoted. 

Limitations 
The overriding public desire for green lawns is probably the biggest impediment to limiting pollution from this source. For example, when residents were asked their opinions on more than 30 statements about lawns in a Michigan survey, the most favorable overall response was to the statement "a green, attractive lawn is an important asset in a neighborhood" (De Young, 1997). Nationally, homeowners spend about $27 billion each year to maintain their own yard or to pay someone else to do it (PLCAA, 1999). In terms of labor, a majority of homeowners spend more than an hour a week taking care of the lawn (Aveni, 1994, De Young, 1997). Convincing residents that a nice, green lawn can be achieved without using large amounts of chemicals and fertilizers is difficult when conventional lawn care techniques are often seen as more effective, less time-consuming, and more convenient. 

Effectiveness 
The effectiveness of pollution prevention programs designed to educate residents on lawn care and landscaping practices has not been well documented to date. However, the need for such programs is evident. Source area monitoring in Marquette, Michigan, found that nitrogen and phosphorus concentrations in residential lawn runoff were 5 to 10 times higher than from any other source area (CWP, 1999). This report confirms earlier Wisconsin research findings that residential lawns yielded the highest phosphorus concentrations of 12 urban pollutant sources examined (Bannerman et al, 1993). 

A critical step in crafting an education program is to select the right outreach techniques to send the lawn care message. From the results of a number of market surveys, two outreach techniques have shown some promise in actually changing behavior -- media campaigns and intensive training. Media campaigns typically use a mix of radio, TV, direct mail, and signs to broadcast a general watershed message to a large audience. Intensive training uses workshops, consultation, and guidebooks to send a much more complex message to a smaller and more interested audience. Intensive training requires a more substantial time commitment, ranging from several hours to a few days. 

From evaluations of several market surveys, it appears that media campaigns and intensive training can each produce up to a 10- to 20-percent improvement in selected watershed behaviors among their respective target populations. A combination of both outreach techniques is probably needed in most watersheds, as each complements the other. For example, media campaigns cost just a few cents per watershed resident reached, while intensive training can cost several dollars for each resident that is actually influenced. Media campaigns are generally better at increasing awareness and sending messages about negative watershed behaviors. Intensive training, on the other hand, is superior at changing individual practices in the home, lawn, and garden. 

Cost Considerations 

The cost of creating and maintaining a program that addresses lawn care and landscaping practices and water quality varies depending on the intensity of the effort and what outreach techniques are selected. Media campaigns often require a greater amount of money to create, but are also most likely to reach the largest proportion of the community. Intensive training campaigns may not require as large a creation cost, but often require more staff time. Production costs for materials such as flyers and brochures is often inexpensive ($0.10 to $0.50 per brochure), and soil kits and testing may be provided through a local university to reduce expense. Many cooperative extension offices have already produced materials on lawn care and landscaping techniques to protect water quality, and program managers may save money by utilizing these available resources. 

An example of a program that educates residents on better lawn care practices is The Water-Wise Gardener Program of the Prince William County, Virginia, Cooperative Extension service. Through the changes in behavior of more than 700 participants, an estimated aggregate reduction in fertilizer application of 20 tons has been realized in the county in 5 years. The program operates on an average annual budget of approximately $30,000 and requires the yearly time of 1.5 staff persons. Expense is deferred by the use of master gardener volunteers, who act as consultants for volunteer lawns where lawn care practices have been implemented. The program has recently been developed into a regional model that has been applied in several other Virginia counties. 
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Spill Response and Prevention
Description 

Spill response and prevention plans should clearly state measures to stop the source of a spill, contain the spill, clean up the spill, dispose of contaminated materials, and train personnel to prevent and control future spills. 

Applicability 
Spill prevention and control plans are applicable to construction sites where hazardous wastes are stored or used. Hazardous wastes include pesticides, paints, cleaners, petroleum products, fertilizers, and solvents. 

Siting and Design Considerations 
Identify potential spill or source areas, such as loading and unloading, storage, and processing areas, places where dust or particulate matter is generated, and areas designated for waste disposal. Also, spill potential should be evaluated for stationary facilities, including manufacturing areas, warehouses, service stations, parking lots, and access roads. 

Material handling procedures and storage requirements should be defined and actions taken to reduce spill potential and impacts on storm water quality. This can be achieved by 

· Recycling, reclaiming, or reusing process materials, thereby reducing the amount of process materials that are brought into the facility 

· Installing leak detection devices, overflow controls, and diversion berms 

· Disconnecting any drains from processing areas that lead to the storm sewer 

· Performing preventative maintenance on storm tanks, valves, pumps, pipes, and other equipment 

· Using material transfer procedures or filling procedures for tanks and other equipment that minimize spills 

· Substituting less- or non-toxic materials for toxic materials. 

Provide documentation of spill response equipment and procedures to be used, ensuring that procedures are clear and concise. Give step-by-step instructions for the response to spills at a particular facility. This spill response plan can be presented as a procedural handbook or a sign. 

The spill response plan should 

· Identify individuals responsible for implementing the plan 

· Define safety measures to be taken with each kind of waste 

· Specify how to notify appropriate authorities, such as police and fire departments, hospitals, or publicly-owned treatment works for assistance 

· State procedures for containing, diverting, isolating, and cleaning up the spill 

· Describe spill response equipment to be used, including safety and cleanup equipment. 

Education is essential for reducing spills. By informing people of actions they can take to reduce spill potential, spills will be reduced and/or prevented. Some municipalities have set up 1-800 numbers for citizens to call in the event of spills. This is helpful for ensuring that spills are cleaned up in a safe, proper, and timely manner. 

Limitations 
A spill prevention and control plan must be well planned and clearly defined so that the likelihood of accidental spills can be reduced and any spills that do occur can be dealt with quickly and effectively. Training might be necessary to ensure that all workers are knowledgeable enough to follow procedures. Equipment and materials for cleanup must be readily accessible and clearly marked for workers to be able to follow procedures. 

Maintenance Considerations 
Update the spill prevention and control plan to accommodate any changes in the site or procedures. Regularly inspect areas where spills might occur to ensure that procedures are posted and cleanup equipment is readily available. 

Effectiveness 
A spill prevention and control plan can be highly effective at reducing the risk of surface and ground water contamination. However, the plan's effectiveness is enhanced by worker training, availability of materials and equipment for cleanup, and extra time spent by management to ensure that procedures are followed. 

Cost Considerations 
Spill prevention and control plans are inexpensive to implement. However, extra time is needed to properly handle and dispose of spills, which results in increased labor costs. 
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Vehicle Washing

Description 

This management measure involves educating the general public, businesses, and municipal fleets (public works, school buses, fire, police, and parks) on the water quality impacts of the outdoor washing of automobiles and how to avoid allowing polluted runoff to enter the storm drain system. Outdoor car washing has the potential to result in a high loads of nutrients, metals, and hydrocarbons during dry weather conditions in many watersheds, as the detergent-rich water used to wash the grime off our cars flows down the street and into the storm drain. Commercial car wash facilities often recycle their water or are required to treat their wash water discharge prior to release to the sanitary sewer system, so most storm water impacts from car washing are from residents, businesses, and charity car wash fundraisers that discharge polluted wash water to the storm drain system. 

According to the surveys, 55 to 70 percent of households wash their own cars, with the remainder going to a commercial car wash. Sixty percent of residents could be classified as "chronic car-washers" who wash their cars at least once a month (Smith, 1996, and Hardwick, 1997). Between 70 and 90 percent of residents reported that their car wash water drained directly to the street and, presumably, to the nearest stream. It has been estimated that 25 percent of the population of the United States may be classified as chronic car washers, which translates into about 27 million potential residential car wash polluters (Center for Watershed Protection, 1999). 

Applicability 
Car washing is a common routine for residents and a popular way for organizations such as scout troops, schools, and sports teams to raise funds. This activity is not limited by geographic region, but its impact on water quality is greatest in more urbanized areas with higher concentrations of automobiles. Currently, only a few pollution prevention programs incorporate proper car washing practices as part of an overall message to residents on ways to reduce nonpoint source pollution. Other programs have extended this message to include charity car washes and provide these charity groups with equipment and training to alleviate the problems associated with polluted wash water entering the storm drain system. 

Implementation 
The development of a prevention program to reduce the impact of car wash runoff includes outreach on management practices to reduce discharges to storm drains. Some of these management practices include the following: 

· Using a commercial car wash. 

· Washing cars on gravel, grass, or other permeable surfaces. 

· Blocking off the storm drain during charity carwash events or using a insert to catch wash water. 

· Pumping soapy water from car washes into a sanitary sewer drain. 

· If pumping into a drain is not feasible, pumping car wash water onto grass or landscaping to provide filtration. 

· Using hoses with nozzles that automatically turn off when left unattended. 

· Using only biodegradable soaps. 

Storm drain stenciling programs (see the Storm Drain Stenciling fact sheet) emphasizing the connection between the storm drain system and runoff can also help reinforce the idea that car washing activities can affect local water quality. 

In the Pacific Northwest, outreach programs provide materials to charity carwash organizers to prevent car wash water from entering storm drains. These "water friendly "carwash kits are provided free of charge to charity organizers, along with training and educational videos on planning an environmentally friendly carwash. Two types of equipment are available for charity organizations to borrow: a catch-basin insert with a sump pump, or a vacuum/boom device known as a Bubble Buster (Kitsap County, 1999). Both devices capture wash water runoff, allowing it to be pumped to either a sanitary sewer or a vegetated area for treatment. 

For businesses, good housekeeping practices can minimize the risk of contamination from wash water discharges. The following are some general best management practices that those businesses with their own vehicle washing facilities can incorporate to control the water quality impacts of wash water discharges: 

· All vehicle washing should be done in areas designed to collect and hold the wash and rinse water or effluent generated. Wash water effluent should be recycled, collected, or treated prior to discharge to the sanitary sewer system. 

· Pressure cleaning and steam cleaning should be done off-site to avoid generating runoff with high pollutant concentrations. If done on-site, no pressure cleaning and steam cleaning should be done in areas designated as wellhead protection areas for public water supply. 

· On-site storm drain locations should be mapped to avoid discharges to the storm drain system. 

· Spills should be immediately contained and treated.

Limitations 
The biggest limitation to implementing residential car wash best management practices may be the lack of knowledge regarding the impacts of polluted runoff. Many people do not associate the effects of their vehicle washing activities with local water quality and may be unaware that the discharges that enter storm drains are not treated at plants before being discharged into local waters. Surveys indicate that the average citizen does not fully understand the hydrologic connection between their yard, the street, the storm sewer, and the streams. For example, a recent Roper survey found that just 22 percent of Americans know that storm water runoff is the most common source of pollution of streams, rivers, and oceans (NEETF, 1999). 

Most car washing best management practices are inexpensive and rely more on good housekeeping practices than on expensive technology. However, the construction of a specialized area for vehicle washing can be expensive for businesses. Also, for facilities that cannot recycle their wash water, the cost of pretreating wash water, through either structural practices or planning for collection and hauling of contaminated water to sewage treatment plants, can represent a cost limitation. 

Effectiveness 
The effectiveness of car washing management practices at reducing nonpoint source pollutant loads has yet to be measured accurately. Due to the diffuse nature of nonpoint source pollution, it is often difficult to determine the exact impact of a particular pollution prevention measure at reducing pollutant loading. While not much is known about the water quality of car wash water, it is clear that car washing is a common watershed behavior. Three recent surveys have asked residents where and how frequently they wash their cars (Table 2). 

Table 2. A comparison of three surveys about car washing. 

	Study
	Car Washing Behavior 

	Smith, 1996
Maryland
	60% washed car more than once a month

	Pellegrin, 1998
California 
	73% washed their own cars
73% report that wash-water drains to pavement

	Hardwick, 1997
Washington
	56% washed their own cars 
44% used a commercial car wash 
91% report that wash-water drains to pavement 
56% washed car more than once a month 
50% would shift if given discounts or free commercial car washes


Residents are typically not aware of the water quality consequences of car washing and do not understand the chemical content of the soaps and detergents they use. Car washing is a very difficult watershed behavior to change since it is often hard to define a better alternative. However, as with all pollution prevention measures, the reduction of pollutant loads from outdoor car washing activities are bound to have a positive effect on storm water quality. 

Cost Considerations 
Staffing and materials represent the largest expenditure for local governments seeking to administer a nonpoint source education program. Car wash outreach programs are relatively inexpensive to staff and often require only a limited outlay for materials (brochures, training videos, etc.), and staff time devoted specifically to car wash education can be less than 5 percent of an employee's time. For Kitsap County, Washington, the Sound Car Wash program requires roughly 10 to 15 hours a week of staff time over a 25-week period from April to September. Cost for materials and equipment replacement is estimated to be between $1,500 and $3,000 for the same 25-week period (Kitsap County, 1999). The Clean Bay Car Wash kits program in Tacoma, Washington, uses only the catch basin insert option and estimates that it spends no more than $2,000 per year and less than 2 weeks of staff time per year to handle requests for its program (Tacoma Stormwater Utility, 1999). 

The purchase of wash water containment equipment is often a one-time expense, and this equipment is often used for a number of years. Two pieces of equipment used in car wash programs developed in the Pacific Northwest provide an example of the potential equipment cost. For the catch-basin insert, the approximate cost of installation is $65. In some cases, locations where charity car washes are frequently held have constructed their own catch basin inserts using plywood. For the Bubble Buster, the cost ranges from $2,000 to $2,500. 
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(format modifications only - no text or data changes)
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All text in light blue underlined are website links.


INCOG November 2007 update:  Since developing this document in 2002, some of the links are no longer active.  Visit the EPA website cited above to view the latest EPA information concerning BMP Measurable Goals.








