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Preface

Why Should Municipalities be Concerned About Storm Water?

Storm water runoff threatens the health of North Carolina’s coastal environment and is a significant concern for communities along the coast.  According to the 305(b) report for 2000, urban runoff in estuarine waters is cited as a widespread source of pollution.  Storm water pollution is also listed as the primary cause of water quality degradation in each of the river basin plans that cover urbanizing areas of coastal North Carolina.  Storm water discharge has resulted in numerous shellfish bed and swimming area closures across the state, thereby hampering the fishing and tourism industries.


In natural, undisturbed areas, almost all rain water is absorbed by the land; very little runoff occurs.  However, as areas become more developed, paved and hardened structures prevent water from being absorbed into the soil, which increases the volume of storm water runoff and the risk of flooding.  These impervious surfaces also funnel the rainwater into nearby waterways.  As rain water washes over roads, highways, driveways, parking lots, roof tops, decks, and construction sites, it also picks up pollutants.  These pollutants—sediments, nutrients, organic matter, bacteria, oils, heavy metals, pesticides, and other toxic chemicals—end up in our creeks, rivers and estuaries.  

NPDES Phase II Storm Water Program


To comply with the 1972 Clean Water Act (CWA), the U.S. Environmental Protection Agency, is implementing the second Phase of its National Pollution Discharge Elimination System (NPDES) Storm Water Regulations.  The goals of the Phase II Storm Water Program, which becomes effective on March 10, 2003, are to implement an enforceable storm water management program that will “reduce the discharge of pollutants to the ‘maximum extent practicable’ (MEP), protect water quality, and satisfy the appropriate water quality requirements of the Clean Water Act.”  To achieve these goals, all small municipal separate storm sewer systems (MS4s) must apply for a NPDES Phase II permit in order to discharge storm water.  Phase II permits will require designated small MS4s to develop a storm water management plan that will incorporate six minimum measures mandated by the EPA:  (1) Public Education and Outreach; (2) Public Participation and Involvement; (3) Illicit Discharge Detection; (4) Construction Site Runoff Control; (5) Post-Construction Runoff Control; (6) Pollution Prevention and Good Housekeeping.  Any construction activity that disturbs between one and five acres of land, or that forms part of a larger development whose total area is between one and five acres, will also have to apply for a Phase II storm water permit.  Each state is charged with implementing the national program within its state.  North Carolina’s Draft Phase II Temporary rules (15A N.C.A.C. 2H.0126) can be found at http://h2o.enr.state.nc.us/su/Hot_Topics.htm.

Small Urban MS4 Model Permit

To aid coastal municipalities in developing and implementing their own Phase II Storm Water Programs, the North Carolina Coastal Federation (NCCF) has created the following NPDES Phase II Storm Water Model Permit.  The model permit is adapted from the U.S. Environmental Protection Agency’s Phase II Model Permit for small regulated MS4s and the N.C. Division of Water Quality’s existing Storm Water Permit.  The permit is designed especially for coastal municipalities that must protect and preserve high water quality standards (i.e. SA and SB waters) that allow for shellfishing, swimming, and other forms of recreation.  Designed for the entire country, the existing model NPDES Phase II permits and guidance documents produced by the EPA, are very generalized.  They do not adequately address storm water controls needed for pristine coastal waters.  These waters especially need controls to prevent or limit fecal coliform pollution.  If coastal municipalities rely only on EPA guidance materials to aid them in complying with the NPDES Phase II Storm Water regulations, they will fail to protect coastal water quality and existing water uses.  Thus, many local governments will be vulnerable to citizen lawsuits for the following reasons:  

(1) 
State law makes the protection of waters classified for shellfishing the top priority for storm water management programs in North Carolina.  N.C.G.S. Section 143-214.7(b) mandates that waters classified for shellfish harvest be the top priority for the NC Department of Environment and Natural Resources (DENR) in establishing and enforcing storm water rules for the purpose of protecting surface water quality.

(2) State law prohibits discharge, including storm water, to the Atlantic Ocean without a permit (N.C.G.S.143-214.2).

(3) State rules prohibit discharge to shellfishing waters.  No wastes that would cause shellfish bed closures may be discharged into SA waters or nearby waters that could adversely impair SA waters (15A N.C.A.C.2H.0404(a)).

(4) State rules stipulate that within Areas of Environmental Concern (AECs) for estuarine shorelines contiguous to Outstanding Resource Waters (ORW), all development projects must limit the built-upon area to no more than 25% of the AEC area of the land to be developed and shall have no storm water collection system (T15A: 07H.0209(f)(1)).

(5) The Clean Water Act (CWA) prohibits discharge of pollutants without a permit.

(6) Local governments are not immunized against citizen suits for unpermitted discharges under the CWA by the state’s failure to require a Phase II permit. Nationally, several cases involving storm water discharge have supported the CWA’s position, including Driscoll v. Adams, supra. See also Mississippi River Revival, Inc. v. Administrator, United States Environmental Protection Agency, 107 F.Supp.2d 1008 (D.Minn. 2000). 

How to Use the Model Permit

The model permit is meant to be an example of a NPDES Phase II Storm Water permit that will adequately preserve coastal water quality and designated water uses.  Local governments are encouraged to base their NPDES Phase II permit application on this model, although some modifications may be necessary to meet the specific needs of each community.   Throughout the permit, inset text boxes appear that offer additional information and instructions for municipalities developing their own Phase II Storm Water Program, i.e. explanations as to why certain measures are important, and where additional resources and information on a particular subject can be found.  Suggested targeted goals and a timeline for implementing each measure are also included.  While the year that each goal should be completed is recommended, the exact month(s) that the goal should be met is unspecified, because this will depend on the time of year when the permit is received.  Therefore, it is up to the MS4 to specify the month(s) that the goal will be completed.  

The estimated cost for implementing the six minimum measures appears at the beginning of NCCF’s recommendations for each section.  The entire program should cost approximately $3.40 per capita.  Total expenditures should be calculated based on the small MS4’s maximum population, including seasonal and permanent residents.  Many coastal North Carolina communities have a significant influx of seasonal residents.  Therefore, their permanent resident population does not accurately represent the amount of infrastructure—roads, parking lots, homes, and shopping centers—developed to handle the seasonal influx.  Because storm water problems stem from these hardened surfaces, the seasonal population must be included in the per capita cost estimate.  To estimate an annual per capita budget for each minimum measure in the model permit, I surveyed several North Carolina cities and towns that already have storm water management programs to determine how much they spend on their programs. (See Appendix A for details on the survey results.)

The following is NCCF’s general approach to storm water management as presented in this model permit.  More detailed flow charts will be provided at the beginning of each section.  NCCF takes a tiered approach to storm water management. The greatest amount of effort and resources should be directed towards protecting areas of highest water quality.  After all, protecting high quality shellfishing waters is a state priority.  Also, it is much less expensive to prevent a problem from occurring in the first place than to attempt to fix one after the damage has been done.  Therefore, the most stringent protection measures should be employed in the most undisturbed subwatersheds.  
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Any questions regarding the model permit can be addressed to:

The North Carolina Coastal Federation

3609 Highway 24 (Ocean)

Newport, NC  28570

Phone: 252-393-8185 or 1-800-232-6210

Fax:  252-393-7508

E-mail: nccf@nccoast.org
Website:  www.nccoast.org
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Permit No._____________________

National Pollutant Discharge Elimination System General Permit


for Discharges from Small Coastal Municipal Separate Storm Sewer Systems


Authorization to Discharge Under the National Pollutant Discharge Elimination System



In Compliance with the provisions of the Clean Water Act, as amended, (33 U.S.C. 1251 et. Seq. the Act), except as provided in Part I.B.2 of this permit, operators of small, coastal municipal separate storm sewer systems, located in an area specified in Part I.A., are authorized to discharge in accordance with the conditions and requirements set forth herein.



Only those operators of storm water discharges from small coastal municipal separate storm sewer systems in the general permit area who submit a Notice of Intent (NOI) and a storm water management plan in accordance with Part II of this permit are authorized under this general permit.


This permit becomes effective on ___________________.



This permit and the authorization to discharge expire at midnight, _________________.

Signed and issued this ___ day of ________, 200_.


_______________________________________


(Signature of NC Division of Water Quality Management Director)

This signature is for the permit conditions in Parts I through VIII and for any additional conditions in Part VIII which apply to facilities located in the corresponding State, Local or other area.

Part I. Coverage Under This Permit




A.  Permit Area
This permit covers all areas of _____________________________.


B.  Eligibility
1. This permit authorizes discharges of storm water from small municipal separate storm 

sewer systems as defined in 40 CFR 122.26(b)(16). 
2.  This permit authorizes the following non-storm water discharges provided they do not

contribute to a violation of water quality standards:

· water line flushing,

· landscape irrigation,

· diverted stream flows,

· rising ground waters,

· uncontaminated groundwater infiltration (as defined at 40 CFR 35.2005(20)),

· uncontaminated pumped ground water,

· discharges from potable water sources,

· foundation drains,

· air conditioning condensate,

· irrigation water,

· springs,

· water from crawl space pumps,

· footing drains,

· lawn watering runoff,

· water from individual residential car washing,

· flows from riparian habitats and wetlands,

· dechlorinated swimming pool discharges,

· residual street wash water, and

· discharges or flows from fire fighting activities.

C.  Limitations of Coverage
1. The following discharges are not authorized by this permit:


a. Strom water discharges that are mixed with non-storm water or storm water 



associated with industrial activity except unless such discharges are:



(1)  in compliance with a separate NPDES permit, or



(2) identified by and in compliance with Part II.B.2 of this permit.


b. Storm water discharges whose direct, indirect, interrelated, interconnected, or 

interdependent impacts would jeopardize a listed endangered or threatened species or  adversely modify designated critical habitat.

c. Storm water discharges or implementation of your storm water management program, 

which adversely effect properties listed or eligible for listing in the National Register of Historic Places, unless you are in compliance with requirements of the National  Historic Preservation Act and have coordinated any necessary activities to avoid or minimize impacts with the appropriate State Historic Preservation Officer.

d. Storm water discharges to territorial seas, the contiguous zone, and the oceans 

unless such discharges are in compliance with the ocean discharge criteria of 40 CFR subpart M and N.C.G.S. 143-214.2 
e. Storm water discharges to SA classified waters, tributaries to SA waters, and other waters in close proximity such that discharge would adversely affect SA waters unless the Shellfish Sanitation Section provides written acknowledgement that such discharges would not adversely impair SA water quality or prevent shellfish harvesting as stated in 15A N.C.A.C 2H. 0404(a).

f.  Storm water discharges to wetlands containing pollutants in concentrations that are 

toxic or harmful to human, animal, or plant life that may individually or cumulatively adversely damage existing wetland uses as defined by T15A 02.0231 (b)(4).


2.   This permit does not relieve the permitee from responsibility for compliance with any 

other applicable federal, state, or local law, rule, standard, ordinance, order, judgment, or     decree.

D. Obtaining Authorization

In order for storm water discharges from small municipal separate storm sewer systems 

to be authorized to discharge under this general permit, a discharge must:

1. Submit a Notice of Intent (NOI) and a storm water management plan in accordance with the requirements of Part II, using an NOI form provided by the Director (or a photocopy thereof).

2. Where the operator changes, or where a new operator is added after the submittal of an NOI under Part II, a new NOI must be submitted in accordance with Part II.

3. Unless notified by the Director to the contrary, dischargers who submit an NOI in accordance with the requirements of this permit are authorized to discharge storm water from small municipal separate storm sewer systems under the terms and conditions of this permit two (2) days after the date that the NOI is postmarked.  The Director may deny coverage under this permit and require submittal of an application for an individual NPDES permit based on a review of the NOI or other information (see Part VI.N of this permit).

Part II.  Notice of Intent Requirements

A.  Deadlines for Notification
1. If you are an operator of a regulated small municipal separate storm sewer system designated under § 122.32(a)(1), you must apply for coverage under an NPDES permit, or apply for a modification of an existing NPDES permit by March 10, 2003.


2.   If you are an operator of a regulated small municipal separate storm sewer system designated under § 122.32 (a)(2), you must apply for coverage under an NPDES permit, or apply for a modification of an existing NPDES permit within 60 days of notice.

B.  Contents of Notice of Intent

The Notice(s) of Intent shall be signed in accordance with Part VI.G of this permit and shall include the following information:

1. The street address, county, and the latitude and longitude of the facility for which the notification is submitted;

2. The name, address, and telephone number of the operator(s) filing the NOI for permit coverage; 

3. The name of the receiving waters (s) and their DWQ water use classification;

4. As an attachment to the NOI, a storm water management plan, including best management practices (BMPs) to be implemented and the measurable goals for each of the storm water minimum control measures in paragraph IV(B) of this permit, the month and year in which you will start and fully implement each of the minimum control measures or indicate the frequency of the action, and the person or persons responsible for implementing or coordinating your storm water management program.

C.  Where to Submit


NOIs, signed in accordance with Part VI.H of this permit, are to be submitted to the Director at the address: Director of Division of Water Quality, N. C. Division of Water Quality, Stormwater & General Permits Unit, 1617 Mail Service Center, Raleigh, NC 27699-1617.

Part III.  Special Conditions

A.  Discharge Compliance With Water Quality Standards

1.  Your discharges must not be causing or have the reasonable potential to cause or 


contribute to a violation of a water quality standard.  Where a discharge is already authorized under this permit and is later determined to cause or have the reasonable potential to cause or contribute to the violation of an applicable water quality standard, the Director will notify you of such violation(s).  You must take all necessary actions to ensure future discharges do not cause or contribute to the violation of a water quality standard and document these actions in the storm water pollution prevention plan.  If violations remain or re-occur, then coverage under this permit may be terminated by the Director, and an alternative general permit or individual permit may be issued.  Compliance with this requirement does not preclude any enforcement activity as provided by the Clean Water Act for the underlying violation.


2.  The Storm Water Management Plan must address appropriate BMP designs to achieve 


     fecal coliform die-off to the maximum extent practicable.

B.  Total Maximum Daily Load (TMDL) Allocations

If a TMDL is approved for any waterbody into which you discharge, you must review your storm water management program if the TMDL includes requirements for control of storm water discharges.  If you are not meeting the TMDL allocations, you must modify your storm water management programs to implement the TMDL within four months of the TMDL’s approval.  

Part IV.  Storm Water Management Programs

A.  Overall Requirements


You must develop, implement, and enforce a storm water management program designed to reduce the discharge of pollutants from your small municipal separate storm sewer system to the maximum extent practicable (MEP), to protect water quality, and to satisfy the appropriate water quality requirements of the Clean Water Act.  Your storm water management program must include the six minimum control measures described in section (B) of this part.  Examples of suitable BMPs, suggested measurable goals and implementation timeline are also provided in section (B).  You must develop and implement your program by __________________, according to the schedule laid out in section (B).

B.  Minimum Control Measures

The six minimum control measures to be included in your storm water management program are:


1.  Public Education and Outreach on Storm Water Impacts.





a.  EPA Requirements:
· Implement a public education program to distribute educational materials to the  community or conduct equivalent outreach activities about the impacts of storm water discharges on water bodies and the steps that the public can take to reduce pollutants in storm water runoff.


b. NCCF Recommendations:

Priority

(We strongly recommend implementing the following BMPs in all subwatershed classes to create a successful educational program.)

· Participate in state-wide education program or promote regional coordination of educational efforts.  The State’s Draft Phase II Stormwater Temporary Rules call for developing a statewide storm water education program local communities can participate in.  However, a statewide program may not fully address coastal water quality concerns such as fecal coliform.  Therefore, it may be necessary for coastal communities to join together to create a regional education cooperative or partnership that would be responsible for identifying, developing, and implementing appropriate educational materials and programs that will supplement the statewide program, and allow them to meet EPA’s requirements and the needs of North Carolina’s coastal communities.  Communities that would like to participate in the storm water education cooperative would pay an annual fee based on their population size in exchange for educational materials and programs.  The regional cooperative could either have a dedicated educational staff to carry out the program or a memorandum of agreement could be signed between member communities and an existing municipal storm water education program, nonprofit organization, local civic group, or North Carolina State University (NCSU) Cooperative Extension Service office that is willing to provide educational services to cooperative members.  If a regional cooperative is not possible, partnerships should be developed between organizations that already have environmental education components such as the Cape Fear River Watch, the Neuse River Foundation, and the North Carolina Coastal Federation. 

(2) Develop and distribute educational materials and programs.  Educational material can take the form of brochures, fact sheets, flyers, posters, utility bill inserts, lectures, training programs, or educational displays.  Material can be distributed to schools, libraries, community and senior centers, businesses, and other public locations. Education programs can be given at libraries, senior or community centers and at home owners’ association meetings.  Educational displays can be used at fairs and exhibits. Material should focus on storm water issues in general, as well as highlight particular aspects of storm water pollution and prevention.  Education topics should include: how citizens can participate in the storm water management program, the role of storm water as a leading contributor of fecal coliform contamination; how pet waste and wildlife contribute to fecal coliform pollution in runoff; the effects of impervious surfaces on storm water runoff; strategies homeowners can employ to reduce pollutant loading from their yards. 


Optional

(We recommend selecting as many of the following BMPs as appropriate and feasible to enhance your educational program.  Selection should depend on the goal for each subwatershed.  Refer to the flow chart at the beginning of this section for suggestions on which BMPs should be emphasized for each subwatershed class.)

(1) Develop public service announcements.  PSAs for radio, television, or newspaper can reach a wide audience and should inform the public about the effects of storm water discharge in their community and provide the public with tools they can use to minimize runoff and pollutants.  Storm water tips provided by PSAs can include testing soil before applying fertilizer, landscaping with native vegetation, and restoring/preserving vegetated riparian zones along water ways.  Be sure to use several different forms of media to target a larger audience.


(2) Create educational signs.  Informative signs placed at bridges, storm water outfall pipes, public beaches and/or boat ramps can contain watershed specific information about the impacts of storm water discharge in that area and the projects under way to reduce runoff.  For example, signs could highlight areas within the watershed that are closed to shellfishing and/or swimming due to storm water runoff, depict impervious surface build out, and provide tips people can incorporate into their daily activities to prevent storm water pollution.

(3) Develop a Green Business Program.  The regional education cooperative can develop a regional Green Business program or partner with an already existing program.  Program participants will be expected to send a representative to at least four training sessions/workshops sponsored by the program and to follow certain requirements such as: properly disposing of hazardous chemicals, cleaning supplies, and other business wastes; not washing dirt and debris from sidewalks, parking lots, and driveways with water; using green landscaping practices on business premises; funneling storm water runoff through rain gardens, vegetated areas, or infiltration systems before it leaves the property; developing and distributing storm water educational materials specific to their business or industry; training employees on proper practices and maintenance procedures to limit storm water discharge and pollution.   The education cooperative should work with local community colleges to host the training/educational workshops and courses.  The businesses that volunteer for the Green Business program can receive a decal to display in their window that will advertise their efforts to protect and preserve the coastal ecosystem.  Local governments may be able to partner with the Better Business Bureau or the Chamber of Commerce to publish a Green Business Directory listing the names of program participants.  Yearly awards can also recognize select businesses that have successfully developed outstanding storm water control programs.  

(4) Develop a Green Lawn and Garden Certification Program.  Lawn and garden programs can work similarly to Green Business Programs.  County extension agents, with the help of local garden centers, master gardeners, and environmental organizations can develop a list of best management practices homeowners can implement to reduce storm water runoff and pollutant loads from their property.   Fact sheets should also address the effects of current lawn and garden practices on water quality.  BMPs that should be included in literature distributed include:  landscaping with native vegetation; mulching; using integrated pest management practices; testing the soil before fertilizing; avoiding pesticides and herbicides unless absolutely necessary; composting yard waste; maintaining vegetated buffers around water bodies; minimizing the amount of paving, decking, and other impervious surfaces; directing storm water runoff from gutters, roof tops, and driveways to vegetated areas before it leaves the property.  Workshops can also be held to educate interested homeowners on how to grow a “Green” Yard.  Once the homeowner has implemented a specified number of BMPs, their yard will be certified a Green Yard.


(5) Implement illicit discharge detection and elimination campaign.  Conduct an educational campaign to inform public employees, businesses, and the general public about hazards associated with illicit discharges and improper waste disposal.  The campaign should also include a component on what they can do to prevent illicit discharges and how they can help identify and/or eliminate them.  Municipalities should hold training workshops for all government employees about the hazards of illegal dumping, how to properly dispose of wastes and how to report illicit discharges.  Educational programs should be tailored to specific types of employees that work closely with hazardous substances such as painters, janitors, and mechanics. PSAs and other educational media should also be used to educate the general public about illicit discharge detection issues and to promote public reporting of illicit discharges.  

(6) Develop storm water education curriculum for school children.  Work with schools, and local environmental organizations to create hands-on, storm water education curriculum teachers can use in classrooms.  Teacher workshops can be held to train teachers about storm water issues and inform them about the activities available.  Volunteer education teams should be established to present these lessons in the classroom (see Public Participation and Involvement Section, PartIV(B)(2)(b)(2)).  Municipal government workers that deal with storm water issues should also be encouraged to speak to classes about the water quality impacts of storm water runoff and why storm water management is so important.    

(7) Develop construction site storm water management education and outreach program.  Educating contractors, engineers, and developers about construction site storm water management is extremely important.  The outreach program should seek to inform contractors, engineers, and developers about BMPs they can use to control storm water runoff from their sites and the problems created by excess runoff.  Educational materials should especially emphasize the importance of routine maintenance for storm water control systems.  A variety of media such as newsletters, newspaper articles, brochures, and training workshops should be used to reach a wide audience.



c. Timeline and Targeted Goals:

	Project
	Person(s) Responsible
	Goal
	Yr
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Regional Education Cooperative*
	
	Develop plan to set up regional cooperative or establish educational partnerships to accomplish education goals.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Establish regional cooperative or education partnerships.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	Education Materials*
	
	Develop or locate preexisting brochures and materials.  Determine if any additional materials should be created.
	2


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Distribute material in utility bills and around town.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Create informational website and keep updated.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	PSAs
	
	Develop and/or submit PSAs.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Run PSAs in 3 different media at least 4X a year.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	Educational Signs
	
	Identify locations to place signs.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Install 50% of signs.


	4
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Install remainder of signs.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Education Curriculum
	
	Develop or identify education curriculum. 
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold teacher workshops.


	4-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Have 50% of workshop participants  using curriculum.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Have education team give 30 presentations/yr, reaching 600 students and 20 additional community presentations.
	4-5
	
	
	
	
	
	
	
	
	
	
	
	

	Green Business Program
	
	Create Green Business Program or partner with existing program.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold 3 info seminars.


	4
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Have 50% of seminar participants complete the program in 3 years.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Green Yard Program
	
	Create Green Yard Program or partner with existing program; advertise at garden centers, public places and in newspapers.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold 4 informational sessions about program.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Have 50% of session participants complete the program in 3 yrs.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Illicit Discharge Education Program
	
	Develop/obtain education materials for municipal workshops.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold 3 workshops/yr for municipal government employees.  Each workshop should be tailored to a different job category).
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	Construction Site Storm Water Education Program
	
	Hold 3 workshops/yr of different aspects of construction site storm water control, with 25 participants in each.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Distribute biannual newsletter on techniques for storm water prevention/control to professionals in the construction field.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	


* Designates priority BMPs that are highly recommended for all watershed classes.


2.  Public Participation and Involvement. 



a. EPA Requirements:
· At a minimum, comply with State and local public notice requirements when implementing a public involvement/participation program.  
b.  NCCF Recommendations:

Priority

(We strongly recommend implementing the following BMPs in all subwatershed classes to create a successful educational program.)

(3) Develop a volunteer monitoring program.  Citizen volunteers can patrol beaches, rivers, and/or streams and serve as citizen watch dogs for storm water pollution.  Local governments should encourage participation in beach debris monitoring programs, Adopt-A-Stream Programs, or other citizen watch programs.  Data from volunteer monitoring programs can help MS4s select the BMPs that will be most effective for controlling storm water pollution along the waterway.  Volunteer monitoring programs may already exist in your community in which case you should work to partner with the established program.



(1) Develop a volunteer education team.  Training volunteers to speak about storm water issues at civic group and homeowners associations meetings, hold informational sessions and workshops at community and senior centers, libraries and local businesses can be an invaluable way to expand the educational program while involving people in the Phase II storm water management program.  Volunteers can also staff educational booths at fairs, distribute leaflets and brochures, and present interactive lessons to school children and scout groups. 

(2) Implement pet waste management program.  Pass an ordinance requiring proper disposal of pet wastes, the use of pooper-scoopers, and the removal of pet feces from any property other than the owner’s.  Pet wastes should either be bagged and placed in the trash or buried at least six inches deep in the pet owner’s yard away from vegetable gardens and waterways.  The ordinance should impose fines on individuals who fail to comply with the ordinance.  Educational materials addressing the water quality problems associated with pet wastes and what citizens can do to clean up after their pets should also be distributed as part of the program.  Informational brochures can be placed in veterinary offices, pet stores, pet supply stores, and other public areas frequented by pet owners such as parks and beaches.  Municipalities should seek to partner with veterinarians, pet stores, and kennel clubs to implement the pet waste management program.  


Optional

(We recommend implementing as many of the following BMPs as appropriate or feasible to enhance your public participation program.  BMPs should be selected to meet the specific goals of each subwatershed class.  Refer to the flow chart at the beginning of this section for suggestions of which BMPs would be best for each subwatershed classification.)

(1) Establish a regional community storm water hotline.  A hotline could either be a toll free number or an email address where citizens can contact the appropriate authorities to report spills, illegal dumping, discharges, flooding, and other water quality problems such as foul odors or unusual colors.  The local environmental agency or public utility would be expected to quickly respond to calls and conduct a site visit.  This would involve training staff to respond to calls and to accurately make site assessments.  The public could also use the hotline to request free information about storm water runoff.  Once the hotline is established, all storm water educational materials should contain information on how to use the hotline.  



(2) Organize river, stream, or beach clean-ups.  Partner with citizen groups, clubs, scout groups, businesses, and non-profit organizations to hold community water way clean-ups to remove trash and other debris. Clean-up sites should be selected based on need, accessibility, and visibility.


(3) Develop a storm drain stenciling program.  Storm drain stenciling programs draw together groups of volunteers to stencil storm drains with messages such as “Don’t Dump, Drains to River” or “Don’t Dump, Drains to Ocean” to educate the public where water and other materials that enter storm drains end up.


(4) Implement a wetland and riparian restoration program.  Municipalities can also use volunteers to help with wetland or shoreline restoration projects.  Volunteer labor can help reduce the cost of restoration projects as well as educate volunteers about the vital role wetlands and vegetated buffers play in preserving water quality.



c.  Timeline and Targeted Goals:

	Project
	Person(s) Responsible
	Goal
	Yr
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Volunteer Education Team*
	
	Regional education cooperative recruits and trains volunteers.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Volunteers give 30 educational lessons/yr in school classrooms reaching ~600 students and 20 other community presentations/yr.
	4-5
	
	
	
	
	
	
	
	
	
	
	
	

	Volunteer Monitoring Team*
	
	Identify organizations or community groups to partner with.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Recruit and train volunteers.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Have teams survey waterways.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Analyze data annually to determine problem areas that should receive additional attention.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	Pet Waste Management*
	
	Pass pet waste ordinance.


	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Develop educational brochures and distribute to pet shops, vets, parks, and beaches.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Train police and other enforcement entities that may patrol the beach to enforce ordinance and issue citations.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	Storm Water Hotline
	
	Conduct needs assessment.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Implement and advertise hotline.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	Water 

Clean Ups
	
	Identify groups to partner with and identify clean up sites.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold 2 clean ups annually.
	1-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Involve 30 volunteers and remove 75 bags of trash/clean up.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Involve 75 volunteers and remove 150 bags of trash/clean up.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Storm Drain Stenciling Program
	
	Obtain map of all storm drains in MS4.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Identify volunteer groups that would like to participate in the program.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Stencil 25% of MS4’s storm drains/yr.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	Wetland and

Buffer Restoration
	
	Identify candidate sites for buffer restoration.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Work with restoration engineer to develop site plan for restoration work.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Advertise for volunteers in several different media.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Complete one restoration project/yr involving 5-20 volunteers.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	


* Designates priority BMPs that should be implemented in all subwatersheds to the maximum extent practicable.


3. Illicit Discharge Detection and Elimination.




a.  EPA Requirements:

(1) Develop, implement and enforce a program to detect and eliminate illicit discharges (as defined at § 122.26(b)(2)) into your small MS4.

(2) Develop, if not already completed, a storm sewer system map, showing the location of all outfalls and the names and locations of all waters of the United States that receive discharges from those outfalls.


(3) To the extent allowable under State or local law, effectively prohibit, through ordinance, or other regulatory mechanism, non-storm water discharges into your storm sewer system and implement appropriate enforcement procedures and actions.
(4) Develop and implement a plan to detect and address non-storm water discharges, including illegal dumping, to your system.

(5) Inform public employees, businesses, and the general public of hazards associated with illegal discharges and improper disposal of waste.

(6) Address the following categories of non-storm water discharges or flows (i.e. illicit discharges) only if you identify them as significant contributions of pollutants to your small MS4: water line flushing, landscape irrigation, diverted stream flows, rising ground waters, uncontaminated pumped ground water, discharges from potable water sources, foundation drains, air conditioning condensation, irrigation water, springs, water from crawl space pumps, footing drains, lawn watering, individual residential car washing, flow from riparian habitats and wetlands, dechlorinated swimming pool discharges, and street wash water (discharges or flows from fire fighting activities are excluded from the effective prohibition against non–storm water and need only be addressed where they are identified as significant sources of pollutants to waters of the Untied States). 

b.  NCCF Recommendations:

Priority

(We strongly recommend implementing the following BMPs in all subwatershed classes to create a successful illicit discharge detection program.)


· 
Develop illicit discharge detection program.  Municipalities should create illicit discharge detection teams that are trained to investigate storm water systems and drainage outfalls to pinpoint illegal discharges to the system. The plan should include the following four-step detection process:

i.  Map storm water drainage system and conduct initial field survey:  The map should depict the location of all storm water outfalls including pipes, swales, parking lots, or other structures that funnel storm water to waterways.  The names and DWQ water classification (SA, SB, SC) for the water bodies receiving storm water outfalls must also be included.  Existing city records, storm drain maps, and GIS (geographical information systems) data layers, or topographic maps can be used as a basis for developing the storm water system map.  Even if some storm water outfalls are already mapped, the illicit discharge detection team should survey all waterways within the MS4’s jurisdiction to look for additional outfalls and double check the accuracy of the existing maps.  Surveys should be conducted by boat or on foot during dry weather periods (at least three days from the last rain event) at low tide.  Shoreline surveys should be conducted in conjunction with initial field surveys to map the storm drain system (see Public Participation and Involvement section, Part IV(B)(2)(b)(4)) that record water color and odor, note the presence of debris (especially toilet paper), scum, or an oily sheen in the discharge water.  The size and type of the storm water discharge should also be described as well as the quantity of water flowing from the discharge area if any.  The presence of shoreline erosion, changes in impervious surface cover, and other stream bank and land use characteristics should also be noted. 


ii. Prioritize areas for further survey:  Results from the initial shoreline surveys and calls received by the Strom Water Hotline, if present, should be used to prioritize sites for further investigations. Areas with the highest concentration of suspected discharges to SA/ORW waters approved for shellfishing or 303(d) listed waters should be addressed first followed by outfalls to other SA waters, SB waters, and finally SC waters.


iii. Trace source of illicit discharges:  The Illicit Discharge Detection Team should more fully inspect sites of suspected illicit discharge.  Discharge water from potential illicit outfalls should be tested for fecal coliform, surfactants, and ammonia.  Water temperature should also be recorded.  If water quality tests indicate an improper discharge does exist, smoke and/or dye tests should be used to determine which building(s) are connected to the discharge pipe and determine if any leaks or improper sewer hook-ups exist or if illegal dumping has occurred.  Closed circuit television cameras could also be used to trace storm water pipes to detect improper hook-ups.  The land surrounding suspected illicit discharge areas should be surveyed for evidence of illegal dumping or other potential ground contaminating activities such as gas stations, roadways, farms, or bird roosts that may also contribute to storm water pollution.


iv. Remove sources of illicit discharges: Once the illegal hook-up or discharge is detected, building owners should be sent a letter informing them of the problem, instructions to correct the problem, and educational material about illicit discharges and their impacts on water quality.  Individuals that fail to address the illicit discharge should be fined accordingly.  The fines should more than cover the cost the municipality would incur to alleviate the problem.  

v. Evaluate and assess success of illicit discharge program and make necessary adjustments:  The Illicit Discharge Detection Program should be assessed yearly.  Priority sites and/or investigation procedures used may need to be modified to more effectively meet program goals and requirements of the NPDES Phase II permit.  Illicit Discharge Detection teams should continue to patrol priority areas four times a year for the first year to monitor for illicit discharges and ensure that identified problems have been corrected.  A staggered, five year shoreline survey monitoring schedule should be developed for all other shorelines within the MS4’s jurisdiction at which time storm water system maps shall be updated in order to keep the base map current.

(2) Pass illicit discharge detection ordinance.  In order to give illicit discharge detection teams legal authority to access private property to conduct site inspections, an illicit discharge detection ordinance is needed.  The ordinance should outline the legal responsibility of the different parties to repair the illicit discharges and include language requiring dye or smoke tests before the sale of a building.

Optional

(We recommend implementing as many of  the following BMPs as appropriate and feasible to enhance your illicit discharge and detection program.  BMPs should be selected to meet the specific goals of each subwatershed class.  Refer to the flow chart at the beginning of this section for suggestions of which BMPs would be best for each subwatershed classification.)

(1) Pass an ordinance for septic tank citing, design, and maintenance specifications.   Septic tanks and drainage fields must be at least 100 ft. from all waterways and 2 ft. above the seasonal high for groundwater.  Septic tanks and drain fields must be large enough to handle the input to the system.  Areas with poor soil permeability should have larger drain fields.  Lots that do not have a suitable site for septic tanks will have to use an alternative on-site treatment system.  Alternative treatment systems can also be used to retro fit improperly installed or functioning septic tanks.  Septic tanks and drainage fields should be inspected biannually and pumped out every three to five years.


(2) Develop hazardous waste/oil/tire collection and recycling program.  Small MS4s should establish collection and recycling programs for hazardous wastes, oil, tires, and batteries.  In each county, the NCSU Cooperative Extension Service already has existing hazardous waste collection/recycling programs you may be able to partner with.  The collection program should be well advertised and educate the public about the impacts and consequences of improperly disposing hazardous materials.  Collection sites should be easily accessible and open at times convenient to people that may work during normal business hours or on the weekends.  Disposal fees should be minimal and municipalities are encouraged to have designated free disposal days several times during the year to increase participation in the program.

(3) Pass illegal dumping ordinance.  Municipalities should pass and enforce an ordinance making it illegal for any individual, group, or business to dispose of wastes (solid or liquid) in unauthorized locations, especially in or around a water body or into a storm drain.  

(4) Implement illicit discharge education program.  Refer to public education and outreach section for full program description and timeline and goals for this program (Part IV (B)(1)(c)(6)).  
c.  Timeline and Targeted Goals:

	Project
	Person(s) Responsible
	Goal
	Yr
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Illicit Discharge Detection Program*
	
	Adopt Illicit Discharge Detection Ordinance. 
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Map and conduct initial shoreline surveys of storm water drainage system. 
	1-2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Prioritize areas for further inspection. 
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Conduct detailed inspection and repair illicit discharges (2 priority areas/yr).
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Conduct annual assessment of program.
	1-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Implement regular shoreline survey program to update maps and check up on priority areas.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	Septic Tank Ordinance
	
	Adopt septic tank ordinance.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Inspect 20% of all septic tanks per yr.  Focus on priority areas first.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	Hazardous Waste/Oil/

Tire/Battery Collection Program
	
	Create program to collect hazardous waste, oil, tires, and batteries.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold 2 free dump days/yr; advertise in newspaper, radio, and on tv.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	Illegal Dumping Program
	
	Pass illegal dumping ordinance.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Establish illegal dumping enforcement program.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	75% reduction in illegal dumping.
	5
	
	
	
	
	
	
	
	
	
	
	
	


*Designates BMPs that should be prioritized for all subwatershed classes.



4. Construction Site Storm Water Runoff Control.






a.  EPA Requirements:

(1) 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 § 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 or local law.

(b) Requirements from construction site operators to implement appropriate erosion and sediment control best management practices.

(c) Requirements from 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 from site plan review which incorporate consideration of potential water quality impacts.

(e) Procedures from receipt and consideration of information submitted by the public.

(f) Procedures for site inspection and enforcement of control measures.


b. NCCF Recommendations:

Priority

(We strongly recommend implementing the following BMPs for all subwatershed classes to create an effective construction site storm water management program).


(1) Require a Storm Water Pollution Prevention Plan.  All land disturbing activities one acre or larger or that are part of a larger construction project exceeding one acre must submit a Storm Water Pollution Prevention Plan (SWPPP) to the Division of Water Quality and the local MS4 when applying for a construction permit.  The plan must be prepared by an engineer, preferably certified in storm water pollution prevention (see below).   All SWPPPs should be assessed to ensure they are in compliance with the existing local construction site storm water pollution control ordinance and the State’s Sediment and Erosion Control Act.  The plan should include the following components:

i. Natural resource map identifying topography, soil types, forest cover, wetlands, hydrologic drainage patterns, and other resources to be protected.  Wetland delineation maps should be prepared by a trained wetlands delineator. 

ii.  The sequence of construction at the development site.

iii. Storm water runoff control measures that will be implemented to meet Phase II requirements including details of design specifications and design calculations with special attention given to the control of fecal coliform bacteria within a half mile of SA and SB classified waters.

iv. Vegetation preservation and revegetation plan.

v. Maintenance schedules for all storm water control measures.


(2) Require necessary approval before issuance of construction permit.  A construction permit shall not be granted unless:

i. A complete Storm Water Pollution Prevention Plan has been approved by the small MS4 or DWQ.

ii. Appropriate 401/404 permits to dredge and fill wetlands have been received  from the Army Corps of Engineers and the Department of Water Quality if development is slatted for jurisdictional wetlands.

iii. There will be no direct storm water discharges to shellfishing waters and no inadequately treated storm water discharges to wetlands.

(3) Implement regular BMP maintenance schedules.  All BMPs should be inspected by the builder after every rain event.  BMPs should be checked for proper functioning, presence of erosion, or sediment build up.  Eroding areas shall be repaired and stabilized immediately.  Sediment and other debris collected in storm water control devices shall be removed and disposed of in a secure manner.  At the end of every work day, soil tracked onto roadways by construction vehicles shall be scraped off and disposed of properly to prevent erosion and sediment transport from the site.  Water shall not be used to wash soil from paved surfaces.

(4) Adopt Construction Site Storm Water Pollution Control Ordinance.  The ordinance shall give legal backing to the above mentioned BMPs.  While the Storm Water Pollution Control Ordinance should be based upon North Carolina’s existing Sediment and Erosion Control Act, the ordinance must expand upon the Sediment and Erosion Control Act by including the above mentioned BMPs in order to meet all NPDES Phase II requirements.  


(5) Implement construction site inspection and enforcement program.  Regular inspections should be made of all active construction sites by a certified inspector that has completed the construction site storm water pollution control certification program.  All sites should be inspected at least once while they are active.  Construction activity within sensitive areas should be evaluated monthly.  Sensitive areas should be determined by:

i. proximity to SA waters or wetlands;

ii. proximity to other water bodies; and

iii. soil erodability index determined by slope and soil type.

Inspectors should examine sites for compliance with their approved SWPPP.  Missing, inadequately installed, or poorly maintained control measures should be noted.  The inspection team shall coordinate with the appropriate state or local enforcement office to report non-compliant sites. Contractors found out of compliance shall first be issued a notice of non-compliance to correct the situation.  If the problem has not been remedied within two weeks, a notice of violation should be issued and appropriate fines levied.  A stop work order should be issued until the problem is corrected.  If the contractor fails to correct the problem, the construction permit should be revoked.


Optional
(We recommend implementing as many of the following BMPs as appropriate and feasible to enhance your construction storm water management program. BMPs should be selected to meet the specific goals of each subwatershed class.  Refer to the flow chart at the beginning of this section for suggestions of which BMPs would be best for each subwatershed classification.)

(1) Implement construction site storm water control contractor certification program.  A regional training and certification program that will educate engineers, contractors, and developers about suitable storm water control strategies for preventing storm water runoff and pollutant loading from construction activities should be developed.  Program participants should not only learn about the most effective structural sediment and erosion control BMPs but also about the importance of proper site planning (i.e. vegetation preservation, minimal land clearing, and appropriate grading).  Necessary maintenance procedures should also be discussed.  The training program should consist of lectures and construction site visits.  Site visits should include examples of both properly installed and maintained control measures as well as those that have not been adequately installed and/or maintained.  Periodic refresher or additional courses should be required to renew certification.  Contractors and developers that have completed the program should receive a special seal on their business cards.  Their names could also be publicly advertised much like the Green Business Program participants (see PartIV(B)(1)(b)(3)).  


(2) Develop a construction site hotline.  A storm water hotline should be 

established for citizens to report storm water discharge and pollution from construction sites.  The same hotline can be used to report other water quality problems and storm water discharge violations (see PartIV(B)(2)(b)(2)).  The construction site inspection and enforcement team should respond to complaints, issue a notice of violation, and assess appropriate fines and/or other penalties as necessary.

(3) Develop construction site storm water control education and outreach program.

See public education and outreach section for more details (PartIV(B)(1)(b)(7)).

c. Timeline and Targeted Goals:

	Project
	Person(s) Responsible
	Goal
	Yr
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	SWPP Program*
	
	Implement SWPP Program and require all contractors to submit SWPP plan.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Construction Site Storm Water Control Ordinance*
	
	Adopt ordinance.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Construction Site Inspection and Enforcement Program*
	
	Train inspection and enforcement team and hold repeat trainings and refresher courses every 2 yrs.
	1, 3 & 5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Inspect all active sites at least once.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Prioritize sensitive areas for repeat inspections.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Visit priority areas at least once a month while active.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	65% permit compliance rate.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	85% permit compliance rate.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Contractor Certification Program
	
	Develop regional contractor storm water pollution prevention training and certification program.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold one training session/yr. 
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Have 75 contractors complete the program.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Construction Site Storm Water Hotline
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


*  Designates BMPs that should be prioritized for all subwatershed classes.


5.  Pos-construction Storm Water Management. 





a.  The EPA Requirements:

(1) Develop, implement, and enforce a program to address storm water runoff 

from new development and redevelopment projects that disturb greater than or 

equal to one acre, including projects less than one acre that are part of a larger common plan of development or sale, that discharge into your small MS4.  Your program must ensure that controls are in place that would prevent or minimize water quality impacts and do not exceed existing water quality standards.

(2) Develop and implement strategies which include a combination of structural and/or non-structural best management practices (BMPs) appropriate for your community.

(3) Use an ordinance or other regulatory mechanism to address post-construction runoff from new development and redevelopment projects to the extent allowable under State or local law.

(4) Ensure adequate long-term operation and maintenance of BMPs.



b. NCCF Recommendations:

Priority

(We strongly recommend implementing the following BMPs for all subwatershed classes to create an effective post-construction storm water management program).


(1) Develop, implement, and enforce Post-Construction Storm Water Watershed Management Strategies within the context of the community’s CAMA Land Use Plan.   Storm Water Watershed Management strategies should seek to maintain designated water uses, protect shellfish beds, primary nursery areas, and other areas of environmental concern by reducing bacteria, sediment and nutrient loading, minimizing storm water impacts on wetlands, and preventing excessive flooding from 10 year storm events by relying heavily on good land use planning.  The Storm Water Watershed Management strategy should also outline non-structural and structural BMPs that will be most effective in preventing storm water runoff from impairing coastal North Carolina aquatic habitats.  Site design and size specifications for each storm water control measure should be included as well as maintenance and operation requirements.  Small MS4s should revise their Storm Water Watershed Management Strategy every five years to incorporate new advances in storm water control technology. 



(2) Pass Storm Water Management Ordinance.  The Storm Water Management Ordinance should give legal backing to the Storm Water Watershed Management Strategy and reference the most up-to-date addition of the small MS4’s Storm Water Management Strategy.  



(3) Implement post-construction site inspection and enforcement program.  Structural storm water systems should be inspected at least once every two years by a certified inspector.  Inspectors should examine the sites for compliance with their storm water permit and operation and maintenance requirements.  Non-compliance or poor compliance with any portion of the storm water permit should be noted.  Inspectors should coordinate with the appropriate state and local officials to enforce any non-compliance issues.  A notice of non-compliance should be issued to the party responsible for the system.  If the problem has not been remedied in a suitable amount of time, a notice of violation should be issued and appropriate fines levied. The post-construction inspection program can be linked with the construction site inspection program (see Part IV(B)(4)(b)(5)).


(4) Pass Storm Water Utility.  Local governments should pass a storm water utility to finance their Phase II storm water program.  The storm water utility can be assessed on a monthly basis much like the existing sewer and garbage pick up fees.   Residents can be assessed a flat fee and commercial property can be assessed a sliding fee based on the amount of impervious surface cover.  The more impervious surface on the site, the higher the fee.  This would give businesses an economic incentive to reduce their impervious surface cover.  

Optional

(We recommend implementing as many of the following BMPs as appropriate and feasible to enhance your post-construction storm water management plan.  BMPs should be selected to meet the specific goals of each subwatershed class.  Refer to the flow chart at the beginning of this section for suggestions of which BMPs would be best for each subwatershed classification.)

(1) Modify master plans, zoning ordinances, and other local ordinances to implement the Storm Water Watershed Management Plan.  In order to successfully implement the SWWMP and achieve targeted impervious surface and other land preservation goals within each subwatershed class, master plans and ordinances must be amended so that the new storm water management strategies can be implemented.  It may also be necessary to pass new ordinances if an ordinance pertaining to that subject matter does not already exist.  The modifications and new ordinances should ensure development is targeted for the most appropriate areas within each subwatershed class (i.e. away from identified critical or sensitive areas such as shellfish beds, primary nursery habitats, and wetlands).


(2) Require BMP suitability analysis.  A suitability analysis comparing the performance of different structural BMPs at the site should be conducted by site engineers and reviewed by the MS4, to ensure that the best strategy is selected to control storm water runoff.   The analysis should also consider the suitability of the site for building a structural storm water control.  Suitability analyses for sites draining to shellfish waters should focus on the BMP’s ability to remove bacteria.  Analyses for nutrient sensitive waters should target maximum nutrient removal.  Analyses for all other waters should balance bacteria and nutrient removal efficiencies.

c.  Timeline and Targeted Goals:

	Project
	Person(s) Responsible
	Goal
	Yr
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Post-Construction Storm Water Watershed Management Strategy*
	
	Create strategy.


	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Pass post-construction storm water ordinance.
	1-2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Begin implementation of plan.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	Land Use Plan*
	
	Calculate current and projected future impervious surface coverage within each 6th order subwatershed.


	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Adopt CAMA Land Use Plan.
	2-3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Change relevant master plans and zoning regulations to achieve targeted impervious surface goals.
	2-3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Set boundaries for infrastructure development.
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Land Use Plan becomes effective.
	4-5
	
	
	
	
	
	
	
	
	
	
	
	

	Storm Water System Inspection Program*
	
	Develop inspection program.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Inspect 50% of storm water permit sites/yr.
	3-5
	
	
	
	
	
	
	
	
	
	
	
	

	Storm Water Utility*
	
	Pass storm water utility.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Pervious Surface Management Plan
	
	Develop pervious surface management plan.
	2-4
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Pass local landscaping ordinance.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Preserve/ Enhance Wetlands
	
	Obtain map of existing wetlands within MS4 jurisdiction.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Pass wetlands preservation ordinance.  
	3
	
	
	
	
	
	
	
	
	
	
	
	

	Riparian Buffer Management Plan
	
	Adopt buffer ordinance.


	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Prioritize undeveloped riparian areas to be conserved.
	4
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Locate funding sources for land acquisition.
	4
	
	
	
	
	
	
	
	
	
	
	
	


* Designates priority BMPs that are highly recommended for all watershed classes.


6.  Pollution Prevention/Good Housekeeping for Municipal Operations.





a. EPA Requirements:
(1) Develop and implement an operation and maintenance program that includes a training component and has the ultimate goal of preventing or reducing pollutant runoff from municipal operations.

(2) Using training materials that are available from EPA, North Carolina, or other organizations, your program must include employee training to prevent and reduce storm water pollution from activities such as park and open space maintenance, fleet and building maintenance, new construction and land disturbances, and storm water system maintenance.

b.  NCCF Recommendations:

Priority

(We strongly recommend implementing the following BMPs for all subwatershed classes to create an effective pollution prevention and good housekeeping program).



(1)  Develop a Pollution Prevention Plan.  This plan should include the following:

i. Hold training workshops for municipal employees on how to prevent pollution and alternative strategies they can use to reduce their reliance on polluting substances and practices.  Workshops should include topics on open space and golf course maintenance, planning, storm sewer system maintenance, and hazardous waste storage and handling.

ii. Implement maintenance activities and schedules for all storm water controls (structural and nonstructural).  Inspections should be made at least twice yearly. Storm water controls should be free of debris and any erosion surrounding the storm water system should be repaired immediately.  Regular maintenance will reduce floatables in the system, help prevent the system from overflowing, and decrease erosion.

iii. 
Implement controls for reducing or eliminating pollutant discharge from streets, roads, parking lots, and maintenance and storage yards.  These control measures should include minimizing irrigation water from running off site, limiting washing of paved surfaces unless required for health and safety reasons, sweeping parking lots and roadways on a monthly basis (vacuum sweeper preferred), prohibiting the outdoor storage of unsealed hazardous materials such as lawn and automotive products or the storage of any hazardous material in the direct path of storm water runoff.


iv. Adopt policies to ensure that new infrastructure projects are assessed for impacts on water quality and quantity and that storm water BMPs are implemented to the maximum extent practicable.  When improvements are made to existing infrastructure projects, they should be assessed to determine if additional water quality protection devices or practices could be incorporated.

v. 
Implement a Spill Prevention Plan to prevent, contain, and respond to spills that may discharge into the storm water control system.  Effort should be made to coordinate the local spill prevention plan with the Coast Guard and other federal and state agencies involved with spill prevention and/or clean up.

(2) Pass Pollution Prevention Ordinance.  To give pollution prevention plans and spill prevention plans legal backing, small MS4s should pass an ordinance supporting the plans’ requirements.  Employees that fail to comply with the pollution prevention plan should be fined accordingly.  

c.  Timeline and Targeted Goals:

	Project
	Person(s) Responsible
	Goal
	Yr
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Pollution Prevention Plan*
	
	Develop Pollution Prevention Plan.
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hold 4 training workshops/yr on pollution prevention for municipal employees.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Implement and enforce storm water control maintenance and hazardous materials storage requirements.
	2-5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Procedures in place for catch basin cleaning and regular street and parking lot sweeping.
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	30% reduction in pesticide and fertilizer use.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	80% compliance rate with BMP maintenance schedules.
	5
	
	
	
	
	
	
	
	
	
	
	
	

	Pollution Prevention Ordinance*
	
	Pass Pollution Prevention Ordinance.
	2
	
	
	
	
	
	
	
	
	
	
	
	


*Designates priority BMPs that are highly recommended for all watershed classifications. 


C. Qualifying Local Program

Small MS4 operators in __________________________, may follow the qualifying local regulation, ordinance, or program ____________________________ in place of the relevant requirements in IV.B.__.


D.  Sharing Responsibility


If you are relying on another governmental entity regulated under § 122 of the storm water regulations to satisfy one or more of your permit obligations, you must note that fact in your NOI.  This other entity must, in fact, implement the control measure(s); the measure of component thereof, must be at least as stringent as the corresponding NPDES permit requirement; and the other entity must agree to implement the control measure on your behalf.

E.  Recognizing Responsibility for Another Entity


For small MS4s in ____________, the county of ______________ already covered by an NPDES storm water MS4 permit, is implementing minimum control measure _______________.  Therefore, you are not required to included such a minimum control measure in your storm water management program.  Your permit may be reopened and modified to include the requirement to implement minimum control measure __________ if ___________ fails to implement it.


Part V.  Program Assessment, Recordkeeping and Reporting

A.  Program Assessment


You must evaluate program compliance, the appropriateness of your identified management practices, and progress towards achieving your identified measurable goals.  The Storm Water Management Plan shall be reviewed and updated as necessary, but at least on an annual basis.  The small MS4 operator shall amend the Storm Water Management Plan components and implementation on an annual basis to address assessed or monitored declines and/or improvements in water quality.

B. Recordkeeping


Implementing the Storm Water Management Plan will include keeping documentation of all program components that are being undertaken including, but not limited to, monitoring and sampling, inspections, maintenance activities, educational programs, implementation of BMPs and enforcement actions taken.  You must keep records required by this permit for at least five years and should be made available to the Director or authorized representative upon request.  You must make your records, including your storm water management plan, available to the public at reasonable times during regular business hours.  (You may assess a reasonable charge for copying.  You may require a member of the public to provide advance notice, not to exceed two working days.)


For each measurement, sample, inspection or maintenance activity performed or collected according to the requirements of this permit, you shall record the following information:


1.  The date, exact place, and time of sampling, measurements, inspection or maintenance 


      activity;


2.  The individual(s) who performed the sampling, measurements, inspection or 



maintenance activity;


3.  The date(s) analyses were performed;


4.  The individual(s) who performed the analyses;


5.  The analytical techniques or methods used; and


6.  The results of such analyses.

C. Reporting

1. You must submit annual reports to the Director by _______________ of year and cover the previous years activities from ____________ to _____________.  Your report must include:

(1) The status of compliance with permit conditions which will include information on the status of developing and implementing the Storm Water Management Program, an assessment of the appropriateness  of your identified best management practices and progress towards achieving your identified measurable goals from the minimum control measures;

(2) Results of information collected and analyzed, including monitoring data, if any, during the reporting period;

(3) Information of the annual expenditures and budget anticipated for the next reporting year.

(4) A summary of the storm water activities you plan to undertake during the next reporting cycle; and

(5) Adequately identify and justify any proposed changes to the Storm Water Management Plan.  Any changes in the cost of, or funding for the Storm Water Management Plan will also be outlined.

2. Planned Changes





The permittee shall give notice to the Director as soon as possible of any planned changes or activities which could significantly alter the nature or quantity of pollutants discharged.  This notification requirement includes pollutants which are not specifically listed in the permit or subject to notification requirements under 40 CFR Part 122.42 (a).

3. Anticipated Noncompliance


The permitee shall report to the central office or the appropriate regional office any noncompliance which may endanger health or the environment.  Any information shall be provided orally within 24 hours from the time the permittee became aware of the circumstances.  A written submission shall also be provided within five days of the time the permittee becomes aware of the circumstances.



The written submission shall contain a description of the noncompliance, and its causes; the period of noncompliance, including exact dates and times, and if the noncompliance has not been corrected, the anticipated time compliance is expected to continue; and steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.


The Director may waive the written report on a case-by-case basis if the oral report has been received within 24 hours.

4. Additional Reporting


The Director may request reporting information on a more frequent basis as deemed necessary either for specific portions of the small MS4’s Storm Water Management Plan, or for the entire Plan.

5. Other Information


Where the permittee becomes aware that it failed to submit any relevant facts in applying to be covered under this permit or in any report to the Director, it shall promptly submit such facts or information.

Part VI.  Standard Permit Conditions

A.  Duty to Comply

1. You must comply with all conditions of this permit.  Any permit noncompliance constitutes a violation of the CWA and is grounds for enforcement action; for permit 
termination, revocation and reissuance, or modification; or for denial of a permit renewal application.


2.   Penalties for Violating Permit Conditions

The Director will adjust the civil and administrative penalties listed below in 
accordance with the Civil Monetary Penalty Inflation Adjustment Rule (Federal 
Register: December 31, 1996, Volume 61, Number 252, pages 69359-69366, as corrected, March 20, 1997, Volume 62, Number 54, pages 13514-13517) as mandated by the Debt Collection Improvement Act of 1996 for inflation on a periodic basis.  This rule allows EPA’s penalties to keep pace with inflation.  The Agency is required 
to review its penalties at least once every four years thereafter and to adjust them as necessary for inflation according to a specified formula.  The civil and administrative penalties listed below were adjusted for inflation starting in 1996.


a.  Criminal

(1) Negligent Violations.  The CWA provides that any person who negligently violates permit conditions implementing sections 301, 302, 306, 307, 308, 318 or 405 of the Act is subject to a fine of not less than $2,500 nor more than $25,000 per day of violations, or by imprisonment for not more than 1 year, or both.

(2) Knowing Violations.  The CWA provides that any person who knowingly violates permit conditions implementing sections 301, 302, 306, 307, 308, 318, or 415 of the Act is subject to a fine of not less than $5,000 nor more than $50,000 per day of violation, or by imprisonment for not more than 3 years, or both.

(3)   Knowing Endangerment.  The CWA provides that any person who knowingly violates permit conditions implementing sections 301, 302, 306, 307, 308, 318, or 415 of the Act who knows at that time that he is placing another person in imminent danger of death or serious bodily injury is subject to a fine of not more than $250,000, or by imprisonment for not more than 15 years, or both.

(4) False Statement.  The CWA provides that any person who knowingly makes any false material statement, representations, or certification in any applications, record, report, plan, or other document filed or required to be maintained under 

the Act or who knowingly falsifies, tampers with, or renders inaccurate, any 

monitoring devise or method required to be maintained under the Act, shall upon 

conviction, be punished by a fine of not more than $10,000 or by imprisonment 

for not more than two years, or by both.  If a conviction is for a violation 

permitted after a first conviction of such person under this paragraph, 

punishment shall be by a fine of not more than $20,000 per day of violations, or 

by imprisonment of not more than four years, or by both (See section 309.c.4 of 

the Clean Water Act).


b. Civil Penalties

(1) The CWA provides that any person who violates a permit condition implementing 

sections 301, 302, 306, 307, 308, 318, or 405 of the Act is subject to an administrative penalty, as follows:

i. Class I penalty.  Not to exceed $11,000 per violation nor shall the maximum amount exceed $27,5000.

ii. Class II penalty.  Not to exceed $11,000 per day for each day during which the violation continues nor shall the maximum amount exceed $137,500.

(2) Under State law, a daily civil penalty of not more $10,000 per violation may be 



assessed against any person who violates or fails to act in accordance with the 



      terms, conditions, or requirements of a permit. (Ref. N.C.G.S. 143-215.6A).

B.  Civil and Criminal Liability


Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from any responsibilities, liabilities, or penalties to which the permittee is or may be subject to under N.C.G.S. 143-215.75 et seq. or Section 311 of the Federal Act, 33 USC 1321.

C.  Continuation of the Expired General Permit


This permit expires five years after the effective date.  However, an expired general permit may continue in force and effect.  To retain coverage under the continued permit, permittees should provide notice of their intent to remain covered under this permit at least two days prior to the expiration date.  The notice must be signed in accordance with Part VI.G.1. of this permit and must contain the following information:

1.  Name, address and telephone number of the operator.

2.  The existing small municipal separate storm sewer system permit number.  This 
formation may be submitted on a post card or in a letter and shall be submitted to:  the Division of Water Quality, Water Quality Section, Stormwater and General 
Permits Unit, 1617 Mail Service Center, Raleigh, NC 27699-1617.

D.  Need To Halt or Reduce Activity Not a Defense


It shall not be a defense for a permittee in an enforcement action that it would have been necessary to halt or reduce the permitted activity in order to maintain compliance with the conditions of this permit. 

E.  Duty to Mitigate


You must take all reasonable steps to minimize or prevent any discharge in violation of this permit which has a reasonable likelihood of adversely affecting human health or the environment.

F.  Duty to Provide Information

You must furnish to the Director or an authorized representative of the Director, any information which is required to determine compliance with this permit or other information.

G.  Other Information 


When you become aware that you failed to submit any relevant facts or submitted incorrect information in the Notice of Intent or in any other report to the Director, you must promptly submit such facts or information.

H.  Signatory Requirements


All Notices of Intent, reports, certifications or information submitted to the Director, or that this permit requires be maintained by you, shall be signed as follows:


1.  All Notices of Intent shall be signed by either a principal executive officer or ranking elected official.  For purposes of this section, a principal executive officer of a 
Federal agency include (1) the chief executive officer of the agency, or (2) a senior 
executive officer having responsibility for the overall operations of a principal geographic unit of the agency (e.g., Regional Administrators of EPA).


2.  All reports required by the permit and other information requested by the Director or 
authorized representative of the Director shall be signed by a person described above 


 or by a duly authorized representative of that person.  A person is a duly authorized representative only if:

a. The authorization is made in writing by a person described above and submitted to the Director.

b. The authorization specifies either an individual or a position having responsibility for the overall operation of the regulated facility or activity, such as the position of manager, operator, superintendent, or position of equivalent responsibility or an individual or position having overall responsibility for environmental matters for the company. (A duly authorized representative may thus be either a named individual or any individual occupying a named position).

c. Changes to authorization.  If an authorization is no longer accurate because a different operator has responsibility for the overall operation of the construction site, a new Notice of Intent satisfying the requirements of paragraph II.B must be submitted to the Director prior to or together with any reports, information, or applications to be signed by an authorized representative.

d. Certification.  Anyone signing documents under paragraph VI.G shall make the following certification:



     “I certify under penalty of law that this document and all attachments were 




prepared under my direction or supervision in accordance with a system designed to 



assure 
that qualified personnel properly gathered and evaluated  the information 



submitted 
is, to the best of my knowledge and belief, true, accurate, and complete.  I 



am aware that there are significant penalties for submitting false information, 



including the possibility of fine and imprisonment for knowing violations.”

I.  Penalties for Tampering


The Clean Water Act provides that any person who falsifies, tampers with, or knowingly renders inaccurate, any monitoring device or method required to be maintained under this permit shall, upon conviction, be punished by a fine of not more than $10,000 per violation, or by imprisonment for not more than two years per violation, or by both.  If a conviction of a person is for a violation committed after a first conviction of such person under this paragraph, punishment is a fine of not more than $20,000 per day of violation, or by imprisonment of not more than four years, or both.

J.  Penalties for Falsification of Reports

Section 309(c)(4) of the Clean Water Act provides that any person who knowingly makes any false material statement, representation, or certification in any record or other document submitted or required to be maintained under this permit, including monitoring reports, reports of compliance or noncompliance shall, upon conviction, be punished by a fine of not more than $10,000, or by imprisonment for not more than two years, or by both.  

K.  Oil and Hazardous Substance Liability


Nothing in this permit shall be construed to preclude the institution for any legal action or relieve you from any responsibilities, liabilities, or penalties to which you are or may be subject under N.C.G.S. 143-215.75 et seq, Section 311 of the CWA, or Section 106 of the Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA).

L.  Property Rights


The issuance of this permit does not convey any property rights of any sort, or any exclusive privileges, nor does it authorize any injury to private property nor any invasion of personal rights, nor any infringement of Federal, State or local laws or regulations.

M.  Severability


The provisions of this permit are severable, and if any provisions of this permit, or the application of any provision of this permit to any circumstances, is held invalid, the application of such provision to other circumstances, and the remainder of this permit shall not be affected thereby.

N.  Requiring an Individual Permit or an Alternative General Permit


1.   The Director many require any person authorized by this permit to apply for and/or obtain either an individual NPDES permit or an alternative NPDES general permit.  
Any interested person may petition the Director to take action under this paragraph.  
Where the Director requires you to apply for an individual NPDES permit, the 
Director will notify you in writing that a permit application is required.  This 
notification shall include a brief statement of the reasons for this decision, an 
application form, a statement setting a deadline for you to file the application, and a statement that on the effective date of issuance or denial of the individual NPDES 
permit or the alternative general permit as it applies to the individual permitee, 
coverage under this general permit shall automatically terminate.  Applications must 
be submitted to the appropriate Regional Office.  The Director may grant additional 
time to submit the application upon request of the applicant.  If you fail to submit in a timely manner an individual NPDES permit application as required by the Director 
under this paragraph, then the applicability of this permit to you is automatically 
terminated at the end of the day specified by the Director for application submittal.


2.   Any discharger authorized by this permit may request to be excluded from the 
coverage of this permit by applying for an individual permit.  In such cases, you must 
submit an individual application in accordance with the requirements of 40 CFR 122.26(c)(1)(ii), with reasons supporting the request, to the Director at the address for 
the appropriate Regional Office.  The request may be granted by issuance of any 
individual permit or an alternative general permit if the reasons cited by you are adequate to support the request.

3.   When an individual NPDES permit is issued to a discharger otherwise subject to this permit, or the discharger is authorized to discharge under an alternative NPDES 
general permit, the effective date of the individual permit or the date of authorization 
of coverage under the alternative general permit, whichever the case may be.  When 
an individual NPDES permit is denied to an operator otherwise subject to this permit,
 or the operator is denied for coverage under an alternative NPDES general permit, the 
applicability of this permit to the individual NPDES permittee is automatically 
terminated on the date of such denial, unless otherwise specified by the Director.

O.  North Carolina Environmental Laws


1.   Nothing in this permit shall be construed to preclude the institution of any legal action      or relieve you from any responsibilities, liabilities, or penalties established pursuant to any applicable State law or regulation under authority preserved by section 510 of the CWA.

2.   No condition of this permit releases you from any responsibility or requirements under other environmental statutes or regulations.

P.  Proper Operation and Maintenance


You must at all times properly operate and maintain all facilities and systems of treatment and control (and related appurtenances) which area installed or used by your to achieve compliance with the conditions of this permit.  Proper operation and maintenance also includes adequate laboratory controls and appropriate quality assurance procedures.  Proper operation and maintenance requires the operation of backup or auxiliary facilities or similar systems, installed by a permittee only when necessary to achieve compliance with the conditions of the permit.

Q.  Inspections and Entry


You must allow the Director or an authorized representative of EPA or North Carolina DENR, upon the presentation of credentials and other documents as may be required by law, to:


1.   Enter your premises where a regulated facility or activity is located or conducted or   where records must be kept under the conditions of the permit;

2.   Have access to and copy at reasonable times, any records that must be kept under the conditions of this permit; 

3.   Inspect at reasonable times any facilities or equipment (including monitoring and      control equipment) practices, or operations regulated or required under this permit; and


4.   Sample or monitor at reasonable times, for the purposes of assuring permit compliance 


or as otherwise authorized by the CWA, any substances or parameters at any location.

R.  Permit Actions

This permit may be modified, revoked and reissued, or terminated for cause. Your filing of a request for a permit modification, revocation and reissuance, or termination, or a notification of planned changes or anticipated noncompliance does not stay any permit condition.

S.  Availability of Reports


Except for data determined to be confidential under N.C.G.S. 143-215.3(a)(2) or Section 308 of the Federal Act, 33 USC 1318, all reports prepared in accordance with the terms of this permit shall be available for public inspection at the offices of the Division of Water Quality.  As required by the Act, analytical data shall not be considered confidential.  Knowingly making any false statement on any such report may result in the imposition of criminal penalties as provided for in N.C.G.S 143-215.6(B) or in Section 309 of the Federal Act.

Part VII.  Reopener Clause


If there is evidence indicating that the storm water discharges authorized by this permit cause, have the reasonable potential to cause or contribute to, a violation of a water quality standard, the Director has the right to reopen and modify the permit, revoke and reissue the permit, or terminate the permit as allowed by the laws, rules, and regulations contained in Title 40, Code of Federal Regulations, Parts 122 and 123; Title 15A of the N.C.A.C., Subchapter 2H. 0100; and N.C.G.S 143-215.1 et al. 
Part VIII.  Definitions
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Appendix A

Survey of existing Storm Water Management Program Expenditures

Five municipalities throughout North Carolina with existing storm water management programs were asked to estimate how much they budget per capita on (1) storm water education and outreach, (2) public involvement in storm water management, (3) illicit discharge detection, (4) construction site storm water control, (5) post construction storm water control, and (6) pollution prevention and good housekeeping measures.  Charlotte, NC was not able to provide a break down for each category but did state that they spent approximately $2.50-$3.00 per capita on their entire storm water management program.  It is important to note that all cities surveyed, except for Wilmington, are Phase I MS4s and thus must meet different storm water management requirements than Phase II communities. However, the cost estimates still serve as a good guideline as to how much Phase II MS4s should expect to spend to implement each of the six minimum measures.

Table 1.  Estimated per capita expenditures (in dollars) for four North Carolina municipalities with established storm water management programs.

	Minimum
	 
	City
	 
	 
	Rounded 

	Measure
	Durham
	Greensborro
	Raleigh
	Wilmington
	AVG
	Estimate

	Education
	0.67
	0.45
	0.21
	0.59
	0.46
	$0.50

	Pub Participation
	0.27
	0.24
	0.14
	0.22
	0.22
	$0.20

	Illicit Discharge
	0.67
	0.72
	0.34
	NA
	0.58
	$0.60

	Construction 
	0.96
	1.45
	0.21
	1.11
	0.93
	$0.90

	Post Construction
	0.32
	1.45
	0.41
	2.22
	1.10
	$1.00

	Poll Prevention
	0.11
	0.11
	0.07
	0.56
	0.21
	$0.20

	Total Cost
	
	
	
	
	
	$3.40

	
	
	
	
	
	
	


Appendix B

Design CRiteria for the Construction Site Storm Water Pollution Prevention Plan
The following design criteria should be incorporated into the construction site storm water pollution prevention plan (Part IV(B)(4)(b)(1)) in order to adequately protect water quality from further deterioration and preserve high quality waters. Construction site storm water management measures must be incorporated into the Phase II program instead of simply reling on the sediment and erosion control program that currently exists in North Carolina.  The goal of the new storm water pollution prevention plans must be to maintain all water quality standards, including turbidity and fecal coliform, not just meet sediment load and nutrient standards.

(1) Limit clearing and grading.  Areas that will be cleared and graded should be kept to a minimum.  The site should be carefully flagged to mark the smallest disturbance area that will still allow for the structure being built and the movement of construction equipment.  Development should be targeted to the areas that will be the least sensitive to disturbance or areas that are already unvegetated.  Forested, sandy soils with a high infiltration capacity should be preserved as much as possible to reduce storm water volume.  No disturbance should be permitted in sensitive areas such as buffers, wetlands, and flood plains unless the proper permits have been obtained (i.e. 404 permit for wetland destruction or filling).  Clearing and grading along steep slopes (>15% grade) should be kept to a minimum and only allowed if adequate soil stabilization measures are installed. The site should be graded to maximize overland sheet flow and follow the existing drainage pattern of the land. 

(2) Preserve natural vegetation to the maximum extent practicable.  All vegetated areas should be mapped before land disturbance activities begin.  Areas where natural vegetation should be preserved shall be denoted. Areas with large, healthy trees should be prioritized for preservation over grass or small or unhealthy trees. Vegetation within flood plains, wetlands, riparian buffers, and steep slopes should not be disturbed.  Vegetation from jurisdictional wetlands cannot be disturbed unless a 404 permit is obtained from the Army Corps of Engineers.  A vegetated buffer should be left around the perimeter of the property and next to all water bodies and ditches. (Consult Appendix E (2)(ii) for details on buffer widths).  Large trees should be protected from damage by construction equipment and care should be taken not to compact the soil around their root structure.

i. Minimally Impacted:  Undisturbed vegetated buffers along waterways should be at least 25 ft. wide with an additional 75 ft. of limited use vegetated areas (see Appendix E (2)(ii) for more details).  Within a half mile of SA waters, a 20 ft. vegetated buffer should also be maintained around the perimeter of the property to the maximum extent practicable.  

ii. Moderately Impacted:  A 25 ft. undisturbed vegetated buffer should be left along the waterway with an additional 25 ft. of restricted use buffer (see Appendix E (2)(ii) for more details).  If the site is within a half mile of SA waters, a 20 ft. vegetated buffer should be maintained along the down slope side of the property to the maximum extent practicable when the slope exceeds a 5% grade. 

iii. Highly Impacted:  State riparian buffer requirements must be satisfied.  


(3) Schedule disturbance activities.  Sediment control devices should be installed as the site is cleared.  If possible, clearing should be done during dry periods.  Soil shall be stabilized with sod, seed, or mulch immediately after clearing.  Biodegradable netting could be used for additional stabilization on steep slopes.  Seeded areas should be watered as needed.  If vegetation erosion control seeding is not established within a month, the area should be reseeded or an alternate storm water control structure(s) implemented.  Every spring, reseeding letters should be sent out to sites that did not have adequately vegetated sites to remind them to reseed the area.


(4) Implement storm water runoff control measures.  Even with proper site planning and vegetation preservation, contractors will have to employ several different structural storm water runoff control devices to reduce, redirect, and treat storm water runoff.  While no BMP can meet all storm water control goals, a combination of BMPs including silt fencing, berms, grassed swales, check dams, sediment traps, infiltration ponds, polymers, and outlet stabilization should be used to achieve water quality standards.  BMPs should maximize sediment removal by:

i. Increasing residence time in sediment traps, catch basins, and detention ponds. 

ii. Increasing the surface area to volume ratio for all infiltration basins, detention ponds, sediment traps, and catch basins.  Detention ponds should have at least a 3:1 (length:width) ratio with all inputs entering from one end.

iii. Slowing the velocity of storm water runoff.

iv. Using EPA approved polymer flocculants and other innovative techniques where appropriate.

Sites closest to high quality waters should be expected to employ the most stringent structural BMPs to control storm water runoff and remove pollutants.

i. Within ½ mile of SA waters:  BMPs should be selected for fecal coliform removal although sediment and nutrient removal effectiveness should also be considered. Bacterial removal can be increased by employing the following design measures (Schueler, 1999a):

(a) No direct discharge of storm water is permitted within a half mile of SA waters. Infiltration storm water control devices should be installed wherever possible.  Infiltration rates should be between 0.5-2.0 in/hr.  Even sites where infiltration basins are not feasible should incorporate as many filter strips and vegetated areas as possible to allow for some infiltration to occur.

(b) Use fine-grained filter media (~15 m diameter) in all filtering devices.  The typical cement-grade sand used in filters is too coarse to filter bacteria from storm water well.  Even with finer filter media, sand filters will not effectively remove bacteria unless storm water is held in pretreatment chambers or forebays for at least 40 hrs.

(c) Remove accumulated sediments from filter pretreatment chambers more frequently during the growing season.  

(d) Employ dry pretreatment chambers instead of wet.   Dry chambers will expose bacteria to sunlight and promote desiccation.


ii. Within ½ mile of all other water bodies:  BMPs should be selected to retain storm water on site and prevent fecal coliform, sediment, and nutrient runoff to the maximum extent practicable.  Infiltration systems, where appropriate, are preferred, but if detention ponds must be used, they should incorporate the following design elements to promote bacteria and nutrient removal:

(a) Increasing light penetration through the water column for detention ponds and wetlands.  Runoff should be stored in a series of separate shallow pools, the last cell which should have low turbidity to increase light penetration.

(b) Require storm water be retained in ponds for 2-5 days or that the ponds be sized to settle a smaller minimum particle size (15m).

(c) Add shallow benches and wetland areas to storm water ponds to promote nutrient removal through macrophyte growth.


iii. Greater than ½ mile from water body:  BMPs should reduce storm water runoff and pollutants to the maximum extent practicable using the best available technology to prevent runoff from having an adverse impact on water quality. 
Appendix C

Design Criteria for Post-Construction Storm Water Watershed Management Strategy

The following design criteria should be included within the Storm Water Watershed Management Strategy (Part IV(B)(5)(b)(1).  The asterisked (*) criteria should be prioritized while the other design criteria should be implemented to the maximum extent practicable. 

(1) Develop Land Use Planning for Storm Water Prevention and Management.*  Small MS4s should develop CAMA land use plans that address storm water discharge for each 6th order subwatershed within their jurisdiction.  In preparing land use plans, local governments should seek to achieve targeted impervious surface limits within each 6th order subwatershed classification (see below) to the maximum extent practicable. The storm water land use plans should build upon CAMA’s land use planning requirements (15A NCAC 07B).  Land use plans shall:

i. Include a comprehensive survey and land suitability analysis of all 6th order subwatersheds within the small MS4’s jurisdiction.


ii. Estimate current levels of impervious surface cover and project future levels of impervious surface cover within each watershed.


iii. Verify impervious surface cover and water quality relationships by examining available water quality data and DWQ’s water use classifications for each subwatershed.

iv.  To plan growth more effectively and develop an efficient storm water management    program, classify subwatersheds based on current impervious cover and water quality.

a) Minimally Impacted:  Impervious cover is limited to less than 10% of the predominately rural/agricultural subwatershed.  Most waterways are relatively high quality with minimal habitat and water quality degradation.  Limited alteration to the natural hydrology of the subwatershed  has occured.  Storm water runoff is minimal.  Total impervious surface cover should not be permitted to exceed 10% within the subwatershed.  Nonstructural storm water BMPs should be used to control storm water runoff although pockets of high density development may need structural storm water controls.
b) Moderately Impacted: 11-20% of the watershed is covered by impervious surfaces.  The subwatershed is increasingly more urbanized.  Some rural areas may remain but the area is predominated by suburban development.  Effects of development on water quality and aquatic habitat are beginning to be seen.  Water quality is typically fair to good.  The natural hydrologic flow has been altered.  Species diversity is declining and the most sensitive species have disappeared.  There is significantly more pollutant laden storm water runoff compared to natural areas. Total impervious surface cover within the subwatershed should not exceed 20%.  However, incentives should be given for holding impervious surface cover at or below 15%.  Nonstructural and structural storm water BMPs should be employed to prevent current water quality from deteriorating further.  
c) Highly Impacted:  Impervious surfaces account for 20% or more of the subwatershed.  The hydrology has been significantly altered and the subwatershed has high volumes of storm water runoff.  Runoff is usually heavily contaminated with pollutants such as sediments, bacteria, nutrients, heavy metals, and other toxic chemicals.  Waterways are degraded and water quality is fair to poor.  Although there should be no limit on impervious surface cover, impervious surfaces should be held below 30% to the maximum extent practicable.  For example, subwatersheds that incorporate a city center would not be expected to meet this goal.  Nonstructural and structural storm water BMPs should be used to control storm water runoff.

v. Identify critical/pristine habitat areas within each subwatershed and prioritize areas for preservation.

(2) Adopt specific watershed protection strategies to implement land use plan.  Strategies for achieving impervious surface cover goals include:

i. Cluster Development:* Cluster development is a development strategy that groups residential houses closer together on smaller lots in order to preserve open spaces and set aside sensitive areas such as wetlands.  Cluster development can be implemented on a neighborhood scale or at the regional level if incorporated into regional land use plans (NCCF, 1998).  Cluster development would be most appropriate for undeveloped areas within minimally or moderately impacted subwatersheds.

ii. Reduce Road Widths:* Roads and streets in residential areas with 500 or less average daily trips should be 22-26 ft. wide.  Turn-arounds and cul-de-sacs should be eliminated.  If safe to do so, sidewalks in residential areas should be limited to one side of the street only.  Reducing road widths and sidewalks would be most appropriate for new developments within low or moderately impacted classified subwatersheds.  This strategy may also work for less traveled areas within highly impacted subwatersheds as well.


iii. Green Parking:  Green parking encompasses a variety of strategies that can be employed to reduce storm water runoff from parking areas.  Some key components include setting a maximum number of parking spaces allowed for a given building size, making parking spaces smaller, encouraging the construction of parking structures rather than expansive lots through economic incentives, promoting shared parking where several different businesses or offices use the same parking areas (i.e. church and office building or several adjacent businesses), and using porous pavers for overflow parking, driveways, and walkways.  Green parking techniques should be included within all subwatershed classes.


iv. Infrastructure Planning:*  Infrastructure planning directs new growth into already developed areas.  This can be done by developing urban growth boundaries around the community that represent the maximum extent of urban growth. Infrastructure development should be prohibited outside of those boundaries.  Economic incentives could also be used to encourage new development in sites with existing infrastructure or already urbananized areas.  Infrastructure planning should be employed in minimally impacted classified subwatersheds to prevent urbanized areas from encroaching.  It may also be suitable in the less developed portions of moderately impacted subwatersheds to encourage growth in already developed areas.


v. Open Space Planning:* Open spaces and green areas should be set aside through land acquisition, conservation easements, and open space ordinances.  Open space designs should seek to incorporate high priority areas such as riparian and resource buffers, high quality forest land, critical habitat areas, high quality soil resources and wetlands.   Naturally forested and wetland areas are the most effective at controlling storm water runoff and should be preserved as much as possible.  Open space areas should be at least 100 ft. wide and 75% of open areas within a development should be contiguous.  Open space planning would be a suitable strategy for all subwatershed classifications, especially highly impacted subwatersheds where some of the other strategies may not be feasible.


(3) Develop pervious surface management plan.  Pervious areas are areas where water can infiltrate into the soil.  These areas commonly include forests, wetlands, turf, intensively landscaped areas and vacant lands.  However, if not properly managed, these areas can become a source rather than a sink for polluted runoff.  The amount of “high quality” pervious surfaces should be maximized and the extent of high maintenance permeable areas (i.e. areas that must be irrigated and/or treated with fertilizers, pesticides and herbicides) limited.  A local landscape ordinance which limits the amount of turf cover and states when irrigation is permitted could be passed to implement and enforce the pervious surface management plan.  The following guidelines should be used for developing a suitable pervious surface management plan within each subwatershed class:

i. Minimally and Moderately Impacted:  Intensively landscaped areas and high-input turf requiring extensive irrigation and chemical applications should be kept to a minimum and away from these higher quality waters.  A landscape ordinance should limit the amount of turf grass cover to 40% per yard and promote the use of native plants, shrubs, trees, and xeriscaping over the rest of the yard.  Golf courses and other high maintenance pervious surfaces should be situated at least a half mile from these high quality waterways.

ii. Highly Impacted:  Intensively landscaped areas and high-input turf should be limited to the maximum extent practicable.  Barren, vacant lots should be seeded to minimize erosion and storm water runoff.

(4) Maximize the amount of runoff directed to permeable areas and/or maximize storm water storage for reuse or infiltration.*  Directing runoff to pervious surfaces or storage structures can decrease the volume of runoff leaving a site.  Pervious surfaces can also filter pollutants from storm water discharge.  These strategies should be employed in all subwatershed classes to the maximum extent practicable. Strategies for maximizing storm water runoff to permeable surfaces include:

i. Orienting roof runoff towards permeable surfaces, drywells, French drains, or other structural BMPs rather than directly to driveways or non-permeable surfaces.

ii. Grading the site to direct storm water flow to permeable areas.

iii. Using cisterns, retention structures, or green rooftops to store precipitation or runoff for resuse.

iv. Removing curbs or designing curbs and berms to avoid isolating permeable or landscaped areas.


(5) Implement structural storm water control measures.*  All new and redevelopment projects exceeding 10% impervious surface cover must install structural storm water control measures to treat storm water discharge.  For the purpose of calculating impervious surface cover, pools, hot tubs, spas, decks and patios shall be considered impervious surfaces. Economic incentives should also be used to encourage existing developments to retrofit their properties to reduce storm water runoff to the maximum extent practicable.  BMPs should be selected that excel in bacteria and sediment removal (refer to Appendix B (4) for specific design requirements).  A combined approach to storm water control which employs several different BMPs in a series which can enhance runoff attenuation and pollutant removal should be utilized (USEPA, 1993).  The following are some of the better structural BMPs: 

i. Infiltration Systems:  Infiltration systems appear to have the highest pollutant removal rates compared to other types of structural BMPs although data on their effectiveness is minimal (Winer, 2000).  Caution should be used when designing infiltration systems because they can clog easily and be difficult to maintain.  To improve their effectiveness and prevent clogging, a pretreatment device should be installed to trap sediment before storm water enters the infiltration system.  Retention time should be at least 40 hours for the pretreatment basin to maximize bacterial removal  (Schueler, 1999a).  When designed and maintained appropriately, infiltration basins can remove 95% of the total suspended solids (TSS), 60-90% total phosphorous (TP), 40-60% total nitrogen (TN), and 90% bacteria (complied from PG County, 2000; Schueler, 1997; Winer, 2000). Infiltration systems should be used when structural storm water controls may be required within a half mile of all SA waters and to the maximum extent practicable within subwatershed classes, especially those classified as Minimally Impacted.

ii.   Wet Detention Ponds:  Wet detention ponds are among the more cost-effective and widely used storm water control mechanisms (USEPA, 2001).  Wet ponds perform about as well as constructed wetlands at storm water mitigation and pollutant removal (Winer, 2000).  Ponds do exceed wetlands in metal removal and have much higher removal rates for dissolved phosphorous.  A system of small shallow ponds is preferred to one larger extended wet detention pond because pollution removal rates area greater with a multiple pond system (Winer, 2000).  Ponds should be designed to store runoff from a 1 ½ inch rain event.  Wet ponds should be shallow enough to allow sunlight to penetrate to the bottom and have a retention time of at least two to five days to promote maximum bacterial die off (Schueler, 1999a).  North Carolina regulations require that detention ponds must include a forebay for sediment settling and a shallow shelf around the perimeter.  The length:width ratio for detention ponds should be 3:1 or greater with input directed into one end of the pond only.  Native rooted macrophytes should also be planted along the perimeter to promote nutrient uptake and trap sediments and bacteria.  Schueler (1999a) notes that a dry pretreatment catchment may enhance bacteria removal.  Wet ponds can remove 80-90% TSS, 49-76% TP, ~33% of TN, and 65% of bacteria (compiled from Schueler, 1997; Winer, 2000).

iii.  Biorention Areas:  Bioretention areas are typically shallow, landscaped depressions designed to collect and treat storm water.  They are best for treating small areas with a slope of less than 5%.  Biorention areas should be 5-10% of the impervious area they are designed to treat and consist of a sand/soil bed overlaid with mulch and natural vegetation (USEPA, 2001).  To maximize storm water infiltration and pollution removal, and reduce maintenance costs, pretreatment grass filter strips and/or small, pea-sized gravel berms should also be included in the biorention systems.  While the effectiveness of biorention areas at removing pollutants has not been well studied, they have been found to remove up to 98% of TP and 49% TN (USEPA, 2001).  It is assumed that they perform similarly to grass swales in other regards.

iv.  Constructed Wetlands:  Constructed wetlands are engineered wetlands designed specifically for storm water control.  While they have similar total nutrient removal rates as wet detention ponds, mentioned above, they are more effective at removing soluble nitrogen (Winer, 2000).  Wetlands can also be very effective in storing storm water runoff.  The effectiveness of storm water wetlands increases when a sediment forebay is installed.  Wetland designs should incorporate shallow and moderately shallow unvegetated pools to promote plant diversity and maximize bacteria and nutrient removal (USEPA, 2001; Schueler, 1999a).  Wetlands can remove 71-83% TSS, 49% TP, 30% TN, 65-75% bacteria (Winer, 2000).
v.  Grass Swales.  Where possible, traditional curbs and gutters should be replaced by grassed swales.  Even when curbs and gutters are required, grass swales can be used  in conjunction with the curb and gutter system for improved storm water control.  Swales allow water from storm events to percolate into soil and can filter out some pollutants when designed properly (Schueler, 1996). Grassed swales are not possible in sandy areas such as barrier islands where thick grass will not grow without substantial irrigation.  They work best for controlling runoff from drainage areas of one to two acres.  Drainage areas should not exceed five acres.  While grassed swales can help dissipate storm water and do offer some sediment and nutrient removal benefits, swales have been found to increase bacterial loads by up to 50% (Schueler, 1997).  The longer the swale is, the more pollutant removal capability it has.  For example, a 200 ft. swale removed 83% of TSS, where as a 100 ft. swale only removed 60% (SSP, 1997).
APPENDIX D

Design Criteria for the Storm Water Management Ordinance

The following recommendations should be incorporated into the Storm Water Management Ordinance to effectively implement the Storm Water Watershed Management Strategy (Part IV (B)(5)(b)(2)).  According to the State’s Draft Temporary Stormwater Phase II Rules, MS4s within drainage areas for waters designated for Shellfishing or as Nutrient Sensitive must pass specific ordinances to ensure storm water runoff will not further impair these sensitive waters.  If an ordinance already exists that addresses similar issues, it is not necessary to create an entirely new ordinance.  Instead, amend the existing ordinance(s) to include the specified design elements. 

(1) A site-specific Storm Water Runoff Mitigation Plan must be submitted to the local MS4 at the time an application for the new and redevelopment project is submitted.  The plan should describe the control measures that will be taken to control storm water discharge from the site.  The mitigation plan must incorporate measures that will infiltrate or treat runoff from a 1 to 10 inch rainfall event, depending on the proximity of the project to SA and SB waters.    The plan must also include a maintenance schedule for all storm water control structures.  All Runoff Mitigation Plans must include the applicant's signed statement accepting responsibility for all structural and treatment control BMP maintenance. When the property is transferred to another owner, there must be a written statement requiring the transferee to assume full responsibility for carrying out the BMP maintenance plan.  The storm water runoff management plan can be coupled with the SWPP plan prioritized from construction site storm water control (PartIV(B)(4)(b)(1)).

(2) For Minimally Impacted classified watersheds, the annual ground water recharge rates should be maintained by promoting storm water infiltration using structural and non-structural methods.  The annual recharge from the post-development site should be no less than the annual recharge from pre-development site conditions.  The annual ground water recharge rate should be maintained to the maximum extent practicable for Moderately and Highly impacted classified subwatersheds.


(3) For new and redevelopments, structural storm water control practices shall be designed to remove 85% of the average annual post-development total suspended solid (TSS) load.


(4) For new and redevelopments draining to Shellfishing classified waters, structural storm water control practices should strive to remove as close to 99% of the bacteria load as possible with a minimum goal of at least 80%.

(5) Storm water discharges from land uses or activities with higher potential pollutant loadings, known as “hot spots,” may require the use of specific structural storm water control devices.


(6) Unless otherwise specified by watershed management plans, all redevelopment projects in suburban or relatively undeveloped areas (Moderately or Minimally Impacted classified subwatershed) shall try to decrease existing impervious surface cover by at least 20%.  Where impervious surfaces cannot be reduced by 20%, storm water controls should be implemented to control and treat storm water runoff for at least 20% of the site’s impervious area.  When both impervious surface reduction and storm water control strategies are used, the total combined effects should equal or exceed storm water control or reduction for 20% of the site’s area (MDDEP, No Date).

APPENDIX E

Design Criteria for Modifying Master Plans and Existing Ordinances

The following design elements and recommendations should be incorporated into existing local ordinances, master plans, and zoning regulations (See PartIV (B)(5)(Opt1)).

(1) Adopt/amend wetlands ordinance to preserve and enhance wetlands.  Wetlands serve an important role in preserving water quality by infiltrating storm water runoff and helping to prevent flooding caused by storm events.  Maps of all existing wetlands within the MS4’s jurisdiction should be obtained from the Division of Coastal Management and tied to CAMA’s land use plan.  Development should be directed away from wetland areas.  Local ordinances should be adopted to protect wetlands during construction and post-construction phases of development.  Opportunities to restore or create wetlands to enhance infiltration of storm water should be identified and prioritized. Funding opportunities for such projects should also be listed.  Instead of filling isolated wetlands during development, incorporating isolated wetlands into the on-site storm water control system should be encouraged.  However, these alternative storm water control measures must be in accordance with NC Water Quality Standards (T15A 02B.0231(b)(4)) which state that untreated storm water that causes adverse impacts on wetland uses or is harmful to human, animal or plant life shall not discharge directly to a wetland.   

(2) Develop riparian buffer management program.  Vegetated buffers including undeveloped riparian lands that are situated between developed properties and coastal waterways can protect water quality.  While the state has some riparian buffer set back regulations in place, local governments should adopt their own stricter ordinances to protect existing buffers in developed areas and require minimum buffer setbacks for new and redevelopment projects.  Undeveloped properties that serve as riparian buffers, or properties that could be restored as riparian buffers, should be identified and prioritized for acquisition.  Sources of funding to carry out land acquisition efforts should be identified.  Buffer ordinances should be based on the following principals in order to ensure buffers function to their best abilities: 

i. Minimum total buffer widths should be no less than 30 ft.

ii. A three zone buffer system should be established (See Table 1).

a) Minimally Impacted:  Minimum total buffer width should be no less than 100 ft.   The streamside zone of undisturbed natural vegetation should be at least 25 ft. wide, followed by a 50 ft. restricted use middle zone and an additional 25 ft. setback along the outer zone.  Permits may be granted for pruning or trimming vegetation to maintain a view of the waterway.

b) Moderately Impacted:  The minimum total buffer width should be no less than 50 ft.  A 25 ft. naturally vegetated streamside zone should be maintained adjacent to the waterway with additional middle and outer zones of 20 ft. and at least 5 ft., respectively.  Permits may be granted for pruning and trimming vegetation to maintain a view of the waterway. 

c) Highly Impacted:  At a minimum, the CAMA buffer regulations must be met.  Currently, a 30 ft. setback is mandated for all new development.  A 50 ft. buffer consisting of a 30 ft. undisturbed streamside zone and 20 ft. restricted use outer zone is required along the Tar-Pamlico and Neuse rivers.  To the maximum extent practicable, the three zone buffer system should be implemented, emphasizing at least a 25 ft. streamside zone of natural, undisturbed vegetation. 

iii. Regular buffer maintenance procedures should be established.

Table 2.  The Three Zone Buffer System

	
	Streamside
	Middle Zone
	Outer zone

	Function
	Protect physical integrity of the stream ecosystem.
	Separates upland development from stream side zone.
	Prevents development encroachment and filters runoff.

	Width
	Minimum 25 ft.  Width should be expanded where necessary to include wetlands and critical habitat.
	20-50 ft. depending on stream order, slope and 100 yr. flood plain.
	25 ft. set back desirable.

	Vegetated Target
	Undisturbed mature forest or wetland.
	Managed forest, some clearing allowed.
	Forest desired but often turf grass.

	Allowed Uses
	Very restricted.  Flood control, utility right-of-way, foot paths and other passive uses.
	Restricted.  Some recreation including bike paths and storm water BMPs allowed.  Tree removal by permit.
	Unrestricted.  Residential lawn, gardens, compost, most storm water BMPs.


(Adapted from Center for Watershed Protection.  No Date.  Land Use Planning Fact Sheet:  Watershed Based Zoning, Center for Watershed Protection, Ellicot City, Maryland).  



	North Carolina Division of Water Quality (DWQ) will begin issuing NPDES Storm Water Phase II permits to designated small municipal separate storm sewer systems (MS4s) and small construction activity on December 9, 2002.  All “automatically” designated small MS4s and construction sites must obtain a permit by March 10, 2003.  Operators of “automatically” designated small MS4s and construction sites will have 90 days after permit issuance to obtain permit coverage. Other small MS4s can be petitioned to comply with the Phase II regulations.  Petitioned small MS4s will be added following their watershed basin cycle.





	Insert name of county, town or other municipality the permit will apply to.





The Importance of Public Education and Outreach


Public outreach and education about the causes and consequences of storm water runoff in the coastal environment is extremely important for local municipalities as they prepare to implement the NPDES Phase II Storm Water regulations.  People educated about storm water issues in coastal North Carolina will have a greater understanding about the need for the storm water management program and the new regulations.  The more educated citizens are about these issues, the more likely they will be to support and comply with the Program.  Citizen support and compliance is crucial for the success of the Storm Water Program.  As people learn more about the changes they can make in their own lives to reduce the effects of storm water runoff, compliance will increase.   Public support is especially important when small MS4 operator would like to introduce a funding program to raise money to aid Phase II implementation and enforcement endeavors.  





The key to developing an outreach program is to use a variety of approaches to reach out to the public.  A mix of active (i.e. lectures or trainings) and passive (i.e. brochures, newspapers, or radio ads) educational materials should be used to be the most effective.  


Volunteers can be trained to assist with educational efforts, i.e. give talks at community group meetings or give educational presentations at schools (see also Public Participation and Outreach, PartIV(B)(2)(b)(2)).


Some successful watershed educational materials and campaigns that have been developed (many of which are appropriate for storm water education) are described in Schueler, T. R. 2000.  Watershed Education:  Outstanding Watershed Education Outreach Efforts.  Watershed Protection Techniques. 3:687-691.





 Florida Yards and Neighborhoods, based at the University of Florida’s Horticulture Department, has developed a good lawn and garden certification program called the Florida Yard Stick.  More information about the program is available at � HYPERLINK "http://hort.ufl.edu/fyn/" ��http://hort.ufl.edu/fyn/�.


The Green Yard and Garden Certification program could also be incorporated into the Master Gardener Certification program.  The Master Gardener program is a volunteer-driven program where certified Master Gardeners provide advice and educational programs on horticulture and environmental issues to recreational gardeners and landscapers.  For more information about the North Carolina Master Gardener Program and to find out if there is a county Master Gardener volunteer program near you, visit the program’s website at http://www.ces.ncsu.edu/depts/hort/consumer.masgar.





Many people are not aware that storm water drains directly to waterways without being treated first.  Often, it is assumed that storm water enters a treatment system like municipal wastewater does before it enters the local waterway. Stenciling programs can raise awareness about storm drains and discourage people from illegally dumping used motor oil, paints, grass clippings, and other wastes down storm drains.


The North Carolina Cooperative Extension Service has developed a state-wide storm drain stenciling program.  Information about the program and how your community can get involved can be found at http://www.bae.ncsu.edu/bae/programs/extension/wqg/smp-18/stormdrain/.





Keep in mind it is not necessary for local governments to create their own storm water education materials.  Use or adaptation of appropriate existing educational materials provided by the State, EPA, environmental, public interest or trade organizations, or other MS4s is encouraged.  Educational material should be from reliable sources and contain information that is important to coastal communities such as how storm water runoff contributes to fecal coliform pollution and nutrient loading.


Educational programs should be tailored to target specific audiences and communities by using a variety of locally appropriate strategies.  Education materials and outreach programs in coastal North Carolina should be directed toward contractors, golf courses, developers, 








Sources for Additional Information and Educational Materials 


For Public Education and Outreach





	Anderson, Sloan.  2000.  North Carolina National Estuarine Research Reserve Technical Paper Series:  Storm Water Runoff from Impervious Surfaces.  Funded by the National Oceanic and Atmospheric Administration and the North Carolina Division of Coastal Management.  To request a copy contact: 252-728-2170 or http://www.ncnerr.org


Doll, B. and L. Spence.  1997.  Coastal Water Quality Handbook.  NC Sea Grant, UNC-SG-97-04.


NEMO (Nonpoint Source Education for Municipal Officials).  2001.  Linking Land Use to Water Quality.  University of Connecticut Cooperative Extension Service.  � HYPERLINK "http://nemo.uconn.edu/edprog.htm" ��http://nemo.uconn.edu/edprog.htm�


North Carolina Department of Water Quality.  � HYPERLINK "http://h2o.enr.state.nc.us" ��http://h2o.enr.state.nc.us�.


 North Carolina State University, North Carolina Cooperative Extension Service. http://www.ces.ncsu.edu.


	Schueler, T. R. 2000.  Watershed Education:  Outstanding Watershed Education Outreach Efforts.  Watershed Protection Techniques.  3:687-691.


	USEPA.  2001.  NPDES Phase II BMP Menu:  Public Education and Outreach.  US Environmental Protection Agency.  http://www.epa.gov/npdes/menuofbmps/pub_edu.htm.


	USEPA.  2000g.  Storm Water Phase II Compliance Assistance Guide.  Office of Water.  United States Environmental Protection Agency.  March 2000.


	USEPA. 2000a.  Storm Water Phase II Final Rule:  Public Education and Outreach Minimum Control Measure.  United States Environmental Protection Agency, Office of Water, Fact Sheet 2.3, January 2000.











Importance of Public Involvement and Participation


The EPA mandates that municipalities must incorporate public involvement and participation components into their storm water management plans.  Involving the public in storm water management can have many benefits.  People that participate in the decision making process are more invested in the program and feel a sense of ownership over it.  Therefore, they will be more apt to actively implement the program and will be less likely to raise legal challenges or create other public controversy that may slow the implementation process.    Encouraging public participation can foster coalitions between various government, nonprofit, and private organizations.  Coalition building creates a large network of knowledgeable experts and can bring in many other resources that the MS4, alone, may not have access to. 





their communities and that local communities will have access to data collected by the hotline system.  This data will be very important for the illicit discharge detection and storm water system inspection programs by indicating problem areas.  


Although a hotline may be very beneficial for many communities, it may be an inefficient use of money and resources for others.  Before municipalities decide to establish a hotline, they should first assess if there is a need for one in their community.  Indicators that communities would benefit from a hotline are: they already receive many calls and complaints about storm water discharge and water quality problems; personnel answering calls may not be adequately trained to respond to inquiries/complaints. 


The number of hotline calls can also indicate how successful public outreach and education programs have been.  For example, Charlotte, NC’s toll-free storm water hotline has received over 20,000 calls about flooding, spills, and dumping over the past six years.  They noticed an increase in calls after their education materials were distributed (Lehner et al., 1999).





Several cities throughout North Carolina already have a storm water utility in place.  For example Greensboro, NC charges residents a flat rate of $2.44/mo but charges commercial areas based on the amount of impervious surface coverage they have on their property. (Visit their website for more information on their storm water utility pricing system: http://www.ci.greensboro.nc.us/stormwater/storm_water_utility).  





The Ocean Conservancy sponsors a monthly beach debris monitoring program.  Citizens patrol a designated stretch of beach and remove and record all the debris they find.  Results of the monitoring program are used to track the source of beach litter and support policies to 








	Every effort should be made to include the public in developing, implementing, and reviewing your storm water management program.  It is also very important to reach out and engage all economic and ethic groups.











As pet wastes decay, they can release ammonia into the water and lower dissolved oxygen levels.  Pet wastes can also be a source of bacteria, parasites, and viruses that can have human health and ecological impacts. EPA (1993) has estimated that two to three days of droppings from 100 dogs in a 20 mi2 watershed draining to a small coastal bay can add enough bacteria and nutrients to storm water runoff to close the bay to swimming and shellfishing.


An example of San Diego’s pet waste regulations can be found at � HYPERLINK "http://www.co.san-diego.ca.us" ��www.co.san-diego.ca.us�/ thinkblue/solution.html.


A survey conducted by the Chesapeake Bay Foundation found that 41% of dog owners do not clean up after their dogs even when a pet waste ordinance is in place (HGIC, 1996).  Only 65%  of the owners that did not pick up their pet’s waste were aware that the waste was a source of bacteria and nutrients.  Those surveyed cited laziness, not having proper clean-up equipment with them, and inconvenient disposal locations as reasons for not picking up the waste. Over one third of the individuals that would not clean up after their pets claimed that neither fines, nor more convenient disposal and collection mechanisms would change their behavior.  Therefore, municipalities must be creative in implementing their pet waste ordinance.  The success of the program depends on extensive education and outreach efforts to change these bad habits.  





Sources of Additional Information and Guidance for Public Participation and Involvement


USEPA.  2001.  NPDES Phase II BMP Menu:  Public Participation and Involvement.  US Environmental Protection Agency.   http://www.epa.gov/npdes/menuofbmps/menu.


USEPA. 2000b. Storm Water Phase II Final Rule:  Public Participation/Involvement Minimum Control Measure. Fact Sheet 2.4.  US Environmental Protection Agency, January 2000.





Developing a storm water outfall map, while a time consuming process, is a very valuable resource for preventing further illicit discharges and monitoring storm water discharge.  For example, once a baseline map of all existing outfalls within a half mile of SA waters is created, any new outfalls that appear within the half mile buffer are illegal and appropriate enforcement actions can be taken.


Areas may need to be surveyed several times and during different seasons (i.e. winter when foliage has died back) to ensure all outfalls have been included in the maps.  





It is important to remember that illicit discharges can be more than just improper sewer line hook-ups to storm drains.  Areas of suspected illicit discharge should also be examined for other possible sources of pollution such as farms, leaking septic tanks (addressed below), pigeon roosts on bridges, or runoff from parking lots.  


The Sanitary Shellfish Section currently conducts in-depth shoreline surveys of all shellfishing waters triennially and brief survey updates annually.   The Sanitary Shellfish Section records the location of pipe outfalls, new developments, areas where water fowl congregate, animal farms, and agriculture fields.  Local governments should work with the Shellfish Section to obtain copies of their shoreline survey data to assist municipalities in mapping their storm water system and detecting illicit discharges.


Volunteer monitoring teams can be a valuable asset to understaffed local governments.  Trained volunteers can conduct outfall surveys in non-shellfish waters as part of the Adopt-A-Stream program.  The outfall survey can be done in conjunction with regular shoreline surveys discussed under the public participation and involvement section (Part IV(B)(2)(b)(4)).  In response to accounts of raw sewage entering the Acushnet River in New Bedford, MA, Massachusetts Community Water Watch established a volunteer-staffed shoreline survey team to conduct monthly surveys along the urban portion of the river.  Using photographs, survey forms, and sketching outfall locations on topo maps, volunteers were able to document four suspicious sewage discharges from storm water pipes.  From the volunteer survey results, the New Bedford Public Works Department was able to prioritize two locations for further dye testing to correct the illicit discharge problem (Castellan, unpublished data). 


Residents that live along a waterway or fishermen that frequent the river or creek can also be a valuable source of information.  They likely know where many outlet pipes are located and if discharge frequently flows from them.  Volunteer survey teams should speak with local fishermen and residents to help locate storm water discharges.


If possible, GIS should be used to create the storm system map.  GIS maps are easy to update, store additional information about each data point, facilitate survey site prioritization, and allow for data manipulation. Tuomari (1996) found that the Rogue River Watershed Program significantly reduced the time it took to update storm drain maps and prioritize areas for further illicit discharge investigations in Wayne County, MI when they used GIS.  If your small MS4 decides to develop a GIS map, global positioning systems (GPS) units can be used to digitally record outfall locations.   


 





Sources of Additional Information and Guidance on Illicit Discharge Detection


Many of the ideas for this illicit discharge detection program came from a similar program developed by the Drain Commission for Oakland County, MI.  They created a SWAT Team (Storm Water Action Team) to investigate illicit discharges within the county.  More information on their program can be obtained at � HYPERLINK "http://www.co.oakland.mi/c_serv/drain/" ��http://www.co.oakland.mi/c_serv/drain/� wtrshepdpg or by contacting Oakland Co. Drain Commission, 248-858-0958.





Thorough illicit discharge detection can be very costly and take time. Landry and Livingston (2000) estimated that municipalities should budget approximately $6000 to inspect and repair each improper sewage connection and expect to repair only two to three cross connections a year.  The cost of the program can be reduced by using volunteers to conduct initial shoreline surveys and/or by requiring dye or smoke tests before the sale of any structure connected to the municipal storm water or sewer system and before a new or redevelopment project is permitted (Oakland County Drain Commission, No Date).  


Money collected from the storm water utility can be used to finance the illicit discharge detection and removal program (See PartIV(B)(5)(b)(4). 





The Center for Watershed Protection has compiled several examples of illicit discharge detection ordinances.  The ordinances can be viewed in PDF or WordPerfect format from the Storm Water Center website, under the model permit section:  http://www.stormwatercenter.net.   





Although not as significant a contributor of pollutants as storm water discharge, improperly installed and failing septic tanks release over one trillion gallons of waste yearly to surface and subsurface waters throughout the United States (NSFC, 1995).  Septic tank leaks are a source of nutrient and bacterial pollution which contribute to shellfish and recreational area closings. Duda and Cromartie (1982) found a high correlation between septic tank density and shellfish bed closures along coastal North Carolina.


Washentaw County, Michigan’s ordinance, “Regulation for Inspection of Residential Onsite Disposal Systems,” demonstrates how communities can require septic tank inspections when the property is transferred from one owner to the next.  The ordinance is part of the Storm Water Center’s illicit discharge model ordinances found at http://www.stormwatercenter.net. 





Some communities, including Wilmington, have designated “trash cops” assigned to patrol areas looking for illegal dumping and littering.  “Trash cops” respond to hotline calls regarding illegal dumping and can also assist the illicit discharge detection team survey for illicit discharges.  Central Oklahoma created a trash cop program with a $160,000 grant which is now self-sustaining on fines it collects (USEPA, 1998).











New Hampshire is conducting a dry weather survey of storm water outfalls for all forty-two of its coastal communities to identify and repair improper sewer hook ups.  The ultimate goal of the program is to reopen shellfishing in coastal waters during dry weather (Landry and Livingston, 2000).


Greensboro, NC uses GIS to map storm water outfalls.  More information about their mapping and illicit discharge detection program can be obtained at � HYPERLINK "http://www.ci.greensboro" ��http://www.ci.greensboro�.


nc.us/stormwater/.


The Center of Watershed Protection’s Storm Water Center (http://www.stormwatercenter.net) contains background information on illicit discharges, a model ordinance, and several examples of existing ordinances.


Pitt, R.M., M. Lalor, R. Field, D.D. Adrian and D. Barbe.  1993.  Investigations of Inappropriate Pollutant Entries into Storm Drainage Systems, A Users Guide.  US Environmental Protection Agency, Washington, DC.  The document discusses different strategies for detecting illicit discharges.


USEPA.  2001.  Illicit Discharge Detection BMP Menu.  US Environmental Protection Agency.  http://www.epa.gov/npdes/menuofbmps/illicit.htm.


USEPA. 2000c. Storm Water Phase II Final Rule:  Illicit Discharge Detection and Elimination.  Minimum Control Measure. Fact Sheet 2.5.  Office of Water, US Environmental Protection Agency, Washington, DC.





Importance of Construction Site Storm Water Runoff Control


Land disturbance, which clears away vegetation and exposes bare soil, is the most environmentally damaging stage of the development process (USEPA, 2000d).  Water quality problems caused by sediment runoff leaving construction sites have been documented since the 1960s (Hayes and Lindsay, 2000).  Although storm water discharge from construction activities is most known for its high sediment loads which can lead to destruction of stream bed vegetation, loss of fish habitat, and reduced waterway navigability, runoff from construction activities can also contribute to stream bed scouring, as well as stream bank and on-site erosion.  In addition, discharge from construction activities transports other contaminants such as bacteria, metals, oils, 





To encourage builders, developers, and engineers to complete the certification program and/or hire certified individuals, incentive programs, such as waiving the grading fee if a certified engineer prepares the SWPPP or a certified contractor is onsite to oversee the construction process, could be developed.


The North Carolina Division of Land Resources has several instructional/training videotapes available that can be used during the certification program.


The Division of Land Quality recently began a Clear Water Contractor Training Program in western North Carolina to educate land clearing equipment operators on how to prevent erosion and sedimentation. More information about the program is available online at Western North Carolina Tomorrow’s website (� HYPERLINK "http://www.wnct.org" ��http://www.wnct.org�) or by contacting Mike Goodson with the NC Division of Land Resources (828) 251-6208.


Delaware has implemented an Erosion and Sediment Control Certification Program for its contractors.  After six years, almost 350 contractors have been certified (USEPA, 2001).  Information on the program can be found at http://www.dnrec.state.de.us/sedimnt.htm.











Polymer flocculating agents are a relatively new development in sediment erosion control.  One widely used polymer is polyacrylamide (PAM) (Sojka and Entry, 2000).  PAM can either be sprayed over disturbed sediments and swales or be formed into polymer gel blocks that can be placed in wet detention ponds or swales.  PAM promotes the flocculation of sediments and can significantly reduce water turbidity. Not only can PAM reduce turbidity but it has also been shown to reduce further erosion, increase runoff infiltration, remove phosphorous, pesticides, and microorganisms carried in runoff.  Sojka and Entry (1999) found that PAM applied to a 40 m drainage furrow reduced microbes by 50-90%, increased infiltration by 15%, and reduced sediments by over 90%.





One of the main goals of storm water management is to prevent runoff from leaving the site to begin with so that pollution problems will not have to be addressed in the first place.  Infiltration systems, which retain the water on site until it percolates into the ground are one of the best ways to do this.  However, infiltration systems are only suitable for drainage areas of 1.5 ac or less and for sites with a slight slope where sheet flow can be maintained.





Minimally Impacted


Emphasis should be placed on preventing storm water runoff through sound CAMA land use planning.  Land use plans should hold impervious surface cover below 10% by implementing development strategies such as cluster development, narrow road widths, infrastructure planning, creating open spaces and riparian buffers, and preserving wetlands.  Riparian buffers should be at least 100 ft. wide. When needed, structural storm water controls should use infiltration systems as much as possible.





North Carolina’s wetland water quality standards state that “concentrations or combinations of substances which are toxic or harmful to human, animal, or plant life may not be present in amounts which individually or cumulatively may cause adverse impacts on existing wetland uses” (T15A 02B.0231(b)(4)). Wetlands are critical for maintaining and improving water quality as well as controlling storm water runoff.  Therefore, untreated storm water shall not be discharged to natural or unimproved wetlands.  





Refer to Storm Water Hotline timeline and targeted goals listed under the Public Participation and Involvement Section (Part IV(B)(2)(c)).





Marion County, Indiana’s Soil and Water Conservation District, charged with enforcing construction site sediment and erosion control permits was under staffed and had not been able to adequately enforce the program.  To overcome this weakness, they developed a SWAT team approach for construction site inspections.  Soil and Water Conservation District staff teamed up with Department of Natural Resources and Department of the Environment staff to briefly visit every open construction site in the county over a short period of time.  The program was highly visible and found many permit violations.  More information about the SWAT program, including the inspection checklist they used and the findings of the study can be found in:  Hayes and Lindsay.  2000.  Effectiveness in Erosion and Sediment Control:  New Initiatives in Indianapolis.  Proceedings of the National Conference on Tools for Urban Water Resource Management & Protection. Chicago, IL February 7-10, 2000, pgs.296-302


The California Regional Water Quality Control Board implemented an aggressive construction site enforcement program.  Inspectors found significant water quality problems caused by sediment runoff from out of compliance construction sites (Mumley, 2000).   





Sources of Additional Information on Construction Site


Storm Water Pollution Prevention


Prince George’s County.  2000.  Low-Impact Development Design Strategies:  An Integrated Design Approach.  Prepared by Programs and Planning Division, Department of Environmental Resources, Prince George’s County, Maryland.


Schueler, T. R. 1999a.  Microbes and Urban Watersheds:  Ways to Kill ‘Em.  Watershed Protection Techniques.  3:566-574.


USEPA.  2001.  Menu of Construction Site BMPs.  US Environmental Protection Agency. http://www.epa.gov/npdes/menuofbmps/ menu/con_site.htm.


USEPA. 2000d. Storm Water Phase II Final Rule:  Small Construction Program Overview. Fact Sheet 3.0.  US Environmental Protection Agency, Washington, DC.











Importance of Post-Construction Storm Water Management


Post-construction storm water management is probably the most important Phase II measure small MS4s will have to implement.  Post-construction storm water management strategies used will affect the amount and quality of storm water discharged to North Carolina’s coastal watersheds long into the future.  Because storm water runoff is a leading contributor to water pollution throughout coastal North Carolina, the future health of our waterways and the vitality of our fishing and tourism industries which rely on high quality waters, depend on local governments 








Fecal coliform in urban storm water runoff often exceeds water quality standards by a factor of 50 to 75 (Schueler, 1999b).  Because bacteria concentrations are so high, storm water control measures will have to be very efficient in removing fecal coliform in order to comply with wet weather standards for high quality coastal shellfishing and swimming waters.  Schueler (1999a) recommends a 99% bacterial removal rate is needed given the high bacteria concentrations.  However, a 99% bacterial removal goal is still unattainable with current technologies.  The most effective storm water BMPs are able to remove between 76% (shallow marsh) to 90% (infiltration basin) of the bacteria from runoff (USEPA, 2001; Winer, 2000).  Therefore, these removal rates should be targeted for BMPs within SA and SB classified waterways.








North Carolina has selected 85% TSS runoff reductions as part of its Storm Water Management regulations (15A NCAC 2H.1000).  By controlling 85% of the TSS, it is assumed that heavy metals, phosphorous, and other pollutants adsorbed to the sediment particles will also be controlled. However, many pollutants such as bacteria or nitrogen are not always removed effectively with suspended solids. Only 15-30% of the fecal coliform in storm water runoff is adsorbed to larger particles (Schillinger and Gannon 1982, referenced in Schueler, 1999).  Therefore, in sensitive areas, it may be necessary to institute pollutant removal requirements for bacteria and nitrogen as well.








to implement effective post-construction storm water control practices.  From an economic stand point, it is much more cost-effective to prevent storm water runoff problems from occurring by wise planning than to attempt to deal with existing problems.





“Hot spots” can include locations such as gas stations or automobile maintenance yards.  Infiltration systems should never be used to treat storm water runoff from “hot spots” unless the runoff has already been treated.  This is to prevent the highly contaminated runoff for polluting ground water supplies.  


Each post-construction BMP included in EPA’s BMP menu comments on whether or not the BMP would be appropriate to use for “hot spot” areas:  http://www.epa.gov/npdes /menuofbmps/post.htm.





Clustering can reduce impervious surface cover by 10-50% over traditional development, reducing storm water runoff and pollutant loads (Arnold and Gibbons, 1996).  Cluster development is also less expensive than traditional development because it requires less land clearing, side walks, roadways, streetlights, and utilities (SSP, 1997).





There are several ways to calculate impervious surface coverage including direct measurements using remote sensing, and indirect measurements based on land use, road density, or population density data. Determining impervious cover from land use data is the most cost effective way to estimate impervious surface cover (CWP, 1998a). To calculate impervious surface cover, the land area within each land use type (single family residential, commercial etc.) is summed and multiplied by the percent of impervious cover typical for that land use.  Zoning information on projected built out areas can be used to predict future impervious surface cover in a similar manner.  A more detailed discussion of methods to calculate impervious surface cover, typical impervious cover for different land use types, 





Storm water runoff should only be directed toward “high quality” permeable surfaces rather than highly maintained pervious surfaces.  Otherwise, the storm water may pick up more pollutants such as bacteria, fertilizer, and other lawn chemicals.

















2001a), it said:  “[I]t is expected that the contributions of fecal coliform will escalate as development in the area increases.  This may, in turn, further threaten shellfish resources which are already sensitive to existing loadings. . . . [S]tructural BMPs cannot effectively control fecal coliform loading on their own.  Not all storm water is treated in BMPs. . . .”  Therefore, in order to avoid water use degradation in coastal areas intended for shellfishing and swimming, storm water management efforts must take a “no discharge” approach to storm water management within sensitive drainage areas.  In other words, municipalities should first focus on preventing storm water runoff, rather than attempting to reduce storm water discharge and remove pollutants from water after the fact, which can be very costly.


It is critical to limit the amount of impervious surface cover through proper planning to adequately control storm water runoff and preserve water uses. Unrestricted urban growth generates 43% more storm water runoff, containing sediment loads three times higher than traditional development (SCCCL, 1995).  Wise land use planning uses 45% less land, requires 25% less money for roads, and 15% less for utilities (Burcnell and Listokin, 1995).














To support infrastructure planning and discourage sprawl, Maryland created “Priority Funding Areas” legislation as part of it’s “Smart Growth” initiative. Under the rule, most of the State’s funds for infrastructure and economic development projects were limited to areas designated for growth by the local government and that met all guidelines for permitted residential density and intended use requirements (MOP, no date).  








and sample impervious surface calculations are provided in the Rapid Watershed Planning Handbook:  A Comprehensive Guide for Managing Urbanizing Watersheds (1998) published by the Center for Watershed Protection (� HYPERLINK "http://www.cwp.org" ��http://www.cwp.org�).  NEMO also has several documents available to assist communities in estimating their impervious surface cover:  Methods for Measuring and Estimating Impervious Surface Cover and Do It Yourself!  Zoning Based Impervious Surface Build-out Analysis.  Both publications are available at � HYPERLINK "http://nemo" ��http://nemo�. uconn.edu/store/pubs.htm.








Wetlands and riparian buffers serve important roles in filtering pollutants such as nutrients, sediments, and bacteria from storm water runoff and controlling flooding.  For example, Desbonnet et al. (1994) found that a 25 ft. vegetated buffer was able to remove 80% of the sediments, over 70% of total suspended solids and nitrogen, and over 60% of phosphorous from runoff.


Although effective, well-maintained buffers can remove 50-99% of sediment and nutrients carried in storm water discharge (CWP, 1998b), fast flowing storm water can quickly erode a channel through the buffer, thus circumventing any infiltration and pollutant removal benefits of the buffer.  Efforts should be made to slow water velocity entering the buffer and facilitate sheet flow through the buffer.

















Sources of Additional Information on Post-Construction Storm Water Control


The literature available on post-construction storm water BMPs and their effectiveness is extensive.  BMPs should be selected on their ability to remove bacteria, nutrients and suspended sediments.  More than likely, a combination of BMPs will be needed to achieve the desired level of pollutant removal needed to protect high quality coastal waters.  Some helpful sources that discuss the effectiveness of various structural BMPs include:


Center for Watershed Protection.  1998.  Conventional and Innovative Site Development.  Prepared for the Chesapeake Research Consortium.  Center for Watershed Protection, Ellicot City, Maryland.


Prince George’s County.  2000.  Low-Impact Development:  An Integrated Design Approach.  Programs and Planning Division, Department of Environmental Resources, Prince George’s County, Maryland.


North Carolina Coastal Federation (NCCF) and North Carolina Coastal Land Trust (NCCLT).  1998.  Effectiveness of Estuarine Water Quality Protection Measures.  Prepared by the North Carolina Coastal Federation and the North Carolina Coastal Land Trust for the Clean Water Management Trust Fund.  December 23, 1998.


Schueler, T. R. 1999.  Microbes and Urban Watersheds:  Ways to Kill ‘Em.  Watershed Protection Techniques.  3:56-574.


Schueler, T. R. 1997. Comparative Pollutant Removal Capability of Urban BMPs:  A reanalysis.  Water Protection Techniques.  2: 379-383.


Schueler, T.R., P.A. Kumble, and M.A. Heraty.  1992.  A Current Assessment of Urban Best Management Practices:  Techniques for Reducing Non-point Source Pollution in the Coastal Zone.  Metropolitan Washington Council of Governments, Washington, D.C.


Winer, R. 2000.  National Pollutant Removal Performance Database for Storm Water Treatment Practices, 2nd Edition.  Prepared by the Center for Watershed Protection for U.S. EPA Office of Science and Technology in association with Tetra Tech, Inc.  June, 2000.


Sources for nonstructural BMPs include:


Center for Watershed Protection.  1998.  Rapid Watershed Planning Handbook:  A Comprehensive Guide for Managing Urbanizing Watersheds.  Center for Watershed Protection.  Ellicot City, Maryland.


NEMO (Nonpoint Source Education for Municipal Officials).  2001.  Linking Land Use to Water Quality.  University of Connecticut Cooperative Extension Service.  http:/nemo.uconn.edu/edprog.htm.


Prince George’s County.  2000.  Low-Impact Development:  An Integrated Design Approach.  Programs and Planning Division, Department of Environmental Resources, Prince George’s County, Maryland.








 




















Importance of Pollution Prevention and Good Housekeeping


Pollution prevention and good housekeeping is simply creating a safe and clean working and living environment that strives to minimize pollution inputs to storm water.  The required measure encourages businesses and individuals to develop alternative strategies that will reduce the potential of pollutants such as sediment, chemicals, and trash from entering storm water.  It also aims to reduce the overall quantity of storm water runoff.  Treating storm water runoff and cleaning up after flood events can be very costly, therefore, pollution prevention and good housekeeping strategies that are targeted to prevent these problems from occurring are vital for the success of the storm water management program and the continued protection of our valuable coastal waters.








Small MS4s that opt to include regular street and parking lot sweeping as one of their pollution prevention and good housekeeping BMPs should use a dry vacuum sweeper to clean their paved surfaces if possible.  While the National Urban Runoff Program (NURP) found that other types of street cleaning machines are not very effective in reducing pollution (EPA, 1983), new models such as the dry vacuum sweeper may significantly reduce sediment and nutrient runoff from paved surfaces (Runoff Report, 1998).  According to the Runoff Report, dry vacuum sweepers can reduce non-point source pollution by 35-80% and nutrient runoff by 15-40%.  A modeling studying conducted by the Center for Watershed Protection, determined that areas should be swept every 1-2 weeks for optimal pollution removal (Clayton, 1999).








Santa Monica, California addresses good housekeeping measures such as proper equipment maintenance, debris removal, and pollution prevention in its Urban Runoff Pollution Ordinance.  Individuals or businesses found noncompliant are assessed a $500 penalty for each day a regulation is violated (Urban Runoff Design Center, 2000).  More information on Santa Monica’s storm water control program can be found at � HYPERLINK "http://pen2.ci.santa-monica.ca" ��http://pen2.ci.santa-monica.ca� .us/engineering/desing_center/urban_runoff/.  A copy of the ordinance can be viewed at � HYPERLINK "http://pen2.ci.santa-monica.ca.us/citymunicode" ��http://pen2.ci.santa-monica.ca.us/citymunicode�/codemaster/Article_7/ 10/index.html.








Sources of Additional Information on Pollution Prevention and Good Housekeeping


Santa Monica, California’s storm water control website has information on pollution prevention and good housekeeping measures it has incorporated in its Urban Runoff Pollution Ordinance.  http://pen2.ci.santa-monica.ca.us/engineering/design_center/urban_runoff/.


USEPA.  2001.  NPDES Phase II BMP Menu.  US Environmental Protection Agency.  http://www.epa.gov/npdes/menuofbmps/poll.htm.


USEPA. 2000. Storm Water Phase II Final Rule:  Pollution Prevention/Good Housekeeping Minimum Control Measure. Fact Sheet 2.8.  US Environmental Protection Agency, January 2000.


	





So as not to duplicate existing regulations and create extra work, the EPA encourages municipalities to use existing storm water and related programs with requirements equivalent to those of the Phase II regulations to comply with portions of the NPDES Storm Water Program.  Local governments should carefully analyze their existing ordinances and regulations that deal with storm water issues to determine if they can replace any of the required Phase II program measures.  Before the existing regulations are substituted for Phase II requirements, care should be taken to ensure that the existing programs are indeed effective and are being implemented and enforced appropriately.  If implementation or enforcement is weak or nonexistent, the local government should modify or replace the program before it is used to comply with the NPDES Phase II Program.


Small MS4 operators may also select to join on to an existing, neighboring Phase I MS4’s storm water management program by participating as a limited-copermitee.  The operator of a small MS4 would have to seek a modification of the existing Phase I individual permit.  The permittee would have to comply with the applicable terms of the Phase I permit rather than the six minimum control measures outlined in the Phase II Final Rule. The EPA Office of Wastewater Management (OWM) maintains a list of all Phase I medium and large MS4s that can be downloaded from OWM’s website.  





Small MS4 operators are encouraged to share responsibilities of implementing the Phase II Storm Water Program with neighboring municipalities or governments.  Small MS4s that opt to do so should submit a joint NOI outlining who will implement and enforce each minimum required measure.  By pooling the resources of several municipalities and/or governmental entities, this approach can be more cost effective and efficient than if each MS4 submitted its own NOI.  It also encourages a watershed-wide approach to storm water management.





A regional approach to education will lower costs and increase efficiency.  There is no need for every community in coastal North Carolina to develop their own educational materials when the same programs and informational brochures will be appropriate throughout the region.  A cooperative effort will also facilitate exchange of existing storm water education materials that municipalities and organizations have already developed.  


To contact the Cape Fear River Watch and find out more information about their educational programs check out their website at � HYPERLINK "http://capefearriverwatch.wilmington.org/" ��http://capefearriverwatch.wilmington.org/�.


Information about the Neuse River Foundation can be found at http://www.neuseriver.org.


North Carolina Coastal Federation’s website can be found at http://www.nccoast.org. 





The Green Business program would be ideal for licensed contractors and other licensed operators that are required to continue their training by periodically taking additional educational courses or workshops.  





Mulching is an increasingly popular practice for stabilizing disturbed soil.  Studies have shown that mulch can remove nutrients and remove up to 99.8% of sediments (USEPA, 1993).





Riparian buffers are effective means of preventing shoreline erosion.  The North Carolina Coastal Federation is working on developing a cost-share program that will help individuals and groups stabilize eroding shorelines by restoring wetlands.  To find out more about the cost-share program contact Tracy Skrabal at 910-790-3275 or tracys@nccoast.org. 


For a more in depth discussion of riparian buffers and wetlands and their role in mitigating storm water runoff, refer to Appendix E.





By storm sewer map, the EPA means a map that will locate all storm water discharge points.  Discharge points include grassed swales, ditches, culverts, pipes, boat ramps, and any other structures that may direct runoff to water ways.





Are you a designated small MS4?





Moderately Impacted


11-20% impervious surface cover.  Land cover predominated by suburban development although rural and agricultural areas may remain.  Water quality generally good to fair (usually SA or SB) but some areas may be significantly degraded and some hydrologic alterations have occurred.





Minimally Impacted


Less than 10% impervious surface cover.   Predominately rural/agricultural.  Typically high water quality (SA and SB) and minimum habitat degradation or alternation of natural hydrology.  Volume of storm water runoff minimal.





Highly Impacted


Impervious surfaces cover 20% or more of the land.  High volume of storm water runoff carries significant pollutant loads.  Water quality and habitat degradation common (usually SB or SC waters).  Significant alternation of natural hydrology.





Moderately Impacted


Emphasis should be placed on mapping and repairing illicit discharge outfalls, passing illicit discharge detection and illegal dumping ordinances, and developing a hazardous waste collection and recycling program or partnering with an existing program.





Minimally Impacted


Emphasis should be placed on mapping illicit discharge outfalls and passing septic tank and illegal dumping ordinances.





Highly Impacted


Emphasis should be the same as moderately impacted subwatersheds. 








Yes





Are you a designated small MS4?





Moderately Impacted


Emphasis should focus on implementing a pet waste management program as well as developing volunteer monitoring, education, and wetland and riparian restoration programs.





At a minimum, storm water should be controlled so that areas that already have a fecal coliform problem do not become more degraded.  Control systems should be implemented that will allow the fecal coliform water quality standards for that water body to be met.  Bacterial input to SA classified waters should not exceed 14 fecal coliform units (FCU) per 100 ml of water and SB and SC waters should not exceed 200 FCU/100 ml.  As of April 2004, the EPA is requiring states to move to a more defined Enterococcus standard of 35 organisms/100 ml for SB and SC waters. SA bacteria water quality standards for shellfishing waters will also be based on Enterococcus rather than fecal coliform.





While PSAs can be very effective, because they are “free” there is no guarantee they will be aired at reasonable hours that will enable you to reach a large number of people or aired at all for that matter.  To insure PSAs will be run at the time slots desired, the air time often must be purchased at a discount rate (i.e. two ads for the price of one are commonly available).   Local cable access channels can also be used if available.  They are usually better at running PSAs at no additional cost.





SA/ORW waters should be prioritized because they are the highest quality water ways.  Under state law, the protection of SA waters (i.e. those classified for shellfishing) is the top priority for storm water management programs.   In order to protect surface water quality within these shellfishing waters, implementation and enforcement of the storm water rules within SA waters must be prioritized (N.C.G.S. Section 143-214.7(b)).   303(d) waters are those that are identified as impaired, i.e. fail to meet one or more State water quality standards including designated uses, numeric and narrative criteria.  Because fecal coliform pollution is frequently a pollutant of concern for 303(d) listed waters, prioritizing illicit discharge detection for these poor quality waters will help to improve the health of the water way and remove them from the 303(d) list.





Municipalities should plan on spending approximately $0.60 per capita to implement their illicit discharge detection program.  Per capita expenditures should be based on maximum population size, including seasonal and permanent residents. This estimate was derived from polling several NC cities that currently have storm water management programs in place to determine how much they budget for illicit discharge detection and repair. (See Appendix A for more details on the survey results.)





Moderately Impacted


Emphasis should be placed on integrating good CAMA land use planning with structural BMPs.  Impervious cover should not exceed 20% of the subwatershed.  Structural storm water controls should be selected for suspended sediment and bacterial removal.  An inspection program should be established for structural controls.   Riparian buffers should be a least 50 ft. wide and open space and wetland ordinances should be passed.  





Ignorance about the use and maintenance of construction storm water controls by the professionals responsible for using them is one of the most significant problems we need to address.  A study by the Marion County, IN Soil and Water Conservation District found that 60-70% of the sediment erosion control permit applications must be returned and revised because they were not properly prepared the first time (Hayes and Lindsay, 2000).











Step 2.  Institute EPA’s six minimum measures specifically tailored to achieve desired outcome within each subwatershed classification to the maximum extent practicable.





Minimally Impacted


Emphasis should be placed on developing volunteer monitoring, education  and wetland/riparian restoration programs or partnering with existing programs.  





Highly Impacted


Emphasis should focus on implementing a pet waste management program as well as developing volunteer monitoring, and education program, developing a storm water hotline, instating regular community waterway clean ups, and storm drain stenciling.





Scientific studies have found that conventional storm water and sediment control devices commonly used during land disturbance activities in North Carolina do not prevent fecal coliform from entering runoff.  Fecal coliform can survive and multiply in settlement basins, grassy swales and in sediment transported from the site (Schueler, 1999a & b). Therefore, control measures that promote bacteria removal, such as those listed above, should be employed to meet coastal North Carolina water quality standards.  However, even these control measures are not completely effective.  Only when they are combined with good land use planning will we be able to control bacterial pollution.





Yes





Are you a designated small MS4?





Yes





Moderately Impacted


Education materials should address storm water degradation of swimming waters and swimming safety tips to avoid  storm water outfalls.  Emphasis should also be placed on pet waste management and construction site storm water management education and outreach. 





Highly Impacted


Educational efforts should focus primarily on businesses (i.e. Green Business Program), pet waste management, and the illicit discharge detection and elimination campaign.  





Minimally Impacted


Education efforts should focus on how storm water runoff leads to shellfish area closures, bacterial impacts on shellfishing areas and other ways to preserve high quality SA waters including the importance of vegetated buffers and septic tank maintenance.  Partnering with the cooperative extension agency to develop a Green Lawn and Garden Certification Program should be strongly considered.





Municipalities should expect to spend approximately $0.50 per capita to implement their public education and outreach programs.  Per capita expenditures should be based on the maximum population size, including seasonal and permanent residents. This estimate was derived from polling several NC cities that currently have storm water management programs in place to determine how much they budget for education and outreach efforts. (See Appendix A for details on survey results.)





Municipalities should expect to spend approximately $0.20 per capita to implement their public education and outreach programs.  Per capita expenditures should be based on maximum population size including seasonal and permanent resident. This estimate was derived from polling several NC cities that currently have storm water management programs in place to determine how much they budget for public participation and outreach.  (See Appendix A for details on survey results.)





Municipalities should plan on spending approximately $0.90 per capita to implement their construction site storm water management program.  Per capita expenditures should be based on maximum population size, including seasonal and permanent residents.  This estimate was derived from polling several NC cities that currently have storm water management programs in place to determine how much they budget for construction site storm water control.  (See Appendix A for details on the survey results.)








Municipalities should plan on spending approximately $1.00 per capita to implement their post-construction storm water management program.  Per capita expenditures should be based on maximum population size, including seasonal and permanent residents. This estimate was derived from polling several NC cities that currently have storm water management programs in place to determine how much they budget for post-construction storm water control. (See Appendix A for details on the survey results.)








Roadways typically are the most abundant type of impervious surface found within a watershed, accounting for 40-50% of the hardened surfaces (Schueler, 1995). A Wisconsin study comparing runoff from lawns, driveways, rooftops, parking lots, and streets also found roads to be the most important source of storm water pollution in residential, commercial, and industrial areas (Schueler, 1994).  Widths for residential streets are frequently set at 32, 36 or 40 ft. to allow for two lanes of traffic and two parking lanes.  However, streets as narrow as 22-26 ft. are still wide enough for emergency vehicles, on- street parking and two-way traffic to safely pass (CWP, 1998b).  Changing to narrower streets can reduce impervious cover by 5-20% (Schueler, 1995).








Step 1.  Classify 6th order subwatersheds (Figure 1) based on impervious surface cover and water quality.





Moderately Impacted


GOAL:  Maintain existing water quality and restore degraded critical habitat areas to the maximum extent practicable. BMPs that effectively remove fecal coliform, sediments, and nutrients should be selected for SA and SB waters.





Minimally Impacted


GOAL:  Preserve existing  high quality waters and prevent further water quality degradation.  Control measures should focus on limiting impervious surface cover and minimizing bacteria and nutrient inputs.





Highly Impacted


GOAL:  The primary goal is to prevent further water quality degradation rather than restore impaired systems.  However, more stringent control measures should be implemented for 303(d) listed waters so they can be removed from the list.  Control measures should focus on reducing storm water runoff and illicit discharge detection.





Are you a designated small MS4?





You do not have to apply for a Phase II permit. Read further to learn how to prevent storm water runoff from becoming a problem in your community which could increase your risk if being petitioned to be included in the Phase II program.





You must comply with the Phase II regulations and meet all timeline, minimum measure and water quality requirements.  Consult the model permit to develop your Phase II permit application and storm water management program.





No





Yes





Moderately Impacted


Emphasis should be placed on meeting all water quality standards.  Infiltration storm water control systems should be used wherever feasible.  If detention systems are needed, they should be designed for bacterial removal. Vegetated filter strips should be used in conjunction with all detention systems.  A 50 ft. vegetated riparian buffer should be maintained between the site and adjacent water bodies.  A 20 ft. vegetated buffer should be maintained along the down slope side of all properties where the slope exceeds 5%.  Developing a construction site inspection program that visits all sites at least once while they are active should also be emphasized. 





Minimally Impacted


Emphasis should be placed on meeting all water quality standards, especially controlling fecal coliform runoff, sediment loading and turbidity.  Infiltration storm water control systems should be used wherever possible and must be used within a half mile of SA waters.  Polymer flocculants should be used to control sediment discharge and turbidity.  A 100 ft. vegetated buffer should be maintained between the site and any water body.  Effort should be made to maintain a 20 ft. vegetated buffer around the perimeter of all properties.  Developing a construction site inspection program that will visit each site within a half mile of high quality waters once a month should also be emphasized.  





Highly Impacted


Emphasis should be placed on preventing further water quality deterioration.  The State’s minimum riparian buffer standards should be met.  Developing a construction site inspection program that visits all sites at least once while they are active and instituting a storm water hotline to report runoff problems with constructions sites should also be emphasized.





Yes





Are you a designated small MS4?





Properly planned site grading and clearing will reduce hydrologic impacts on the site.  Maximizing overland sheet flow will decrease the peak storm water discharge rate.  Storm water flow velocity should be kept between 2-5 ft/s to minimize erosion (PG County, 2000).  This can be achieved by grading the site so that slopes with a 0-7% grade do not exceed 300 ft. in length, 7-15% grades do not exceed 150 ft., and slopes over a 15% grade are no longer than 75 ft. (PG County, 2000).  Efforts should also be made to disconnect impervious surfaces and create smaller drainage basins.  This will increase the time it takes for runoff to concentrate into a fast moving stream.








Highly Impacted


There should be no limit on impervious surface cover although development strategies such as green parking, cluster development, reduced road widths, and open space planning should be employed wherever possible.  Riparian buffers must be at least 30 ft. wide.  Structural storm water controls, such as infiltration systems, biorention areas and grassed swales, should be prioritized where appropriate to treat runoff.  A structural storm water system inspection program should be established.





Yes





Are you a designated small MS4?





Moderately Impacted


Develop pollution prevention plan and pass pollution prevention ordinance.  Plan should emphasize regular open space and structural storm water control maintenance, implementing a spill prevention plan, and assessing the impacts of all infrastructure projects on water quantity and quality.








Minimally Impacted


Develop pollution prevention plan and pass pollution prevention ordinance.  Plan should emphasize open space maintenance, implementing spill prevention plan, and assessing the impacts of all infrastructure projects on water quantity and quality.





Highly Impacted


Develop pollution prevention plan and pass pollution prevention ordinance.  Plan should emphasize cortrol measures and procedures for limiting pollution runoff from impervious surfaces, regular maintenance of structural storm water controls, implementing a spill prevention plan, and assessing the impacts of all infrastructure projects on water quantity and quality.











Yes





Are you a designated small MS4?





Municipalities should plan on spending approximately $0.20 per capita to implement their pollution prevention and good housekeeping measures.  Per capita expenditures should be based on the maximum population size, including seasonal and permanent residents. This estimate was derived from polling several NC cities that currently have storm water management programs in place to determine how much they budget for pollution prevention and good housekeeping storm water controls.  (See Appendix A for details on survey results.)








water bodies.  They began to observe a decline in water quality when approximately 10% of the watershed was covered by impervious surfaces.  Water quality became seriously degraded above 20% impervious surface cover.  








The current parking ratio is four parking spaces/10,000 sq. ft of office space, which is typically two times what is actually needed (SSP, 1997).  Scientific studies have found that parking ratios of 2.5 spaces/10,000 sq ft. would be more suitable (SSP, 1997). Creating special parking spaces for compact cars and reducing the overall length and width for the average parking space can significantly reduce impervious surface cover.  According to the Center for Watershed Protection’s publication, Better Site Design:  A Handbook for Changing Development Rules in Your Community (1998) even current average parking space widths provide more than enough room for the widest SUVs.  


Porous pavers can replace cement or asphalt paving in less heavily trafficked areas.  Porous pavers are cement or plastic blocks containing holes filled with gravel, grass, or sand that allow for storm water to infiltrate into the soil.  Gravel, grass, sand, or loosely laid brick or cobble also allows infiltration to occur to some degree.  While some runoff can infiltrate through porous pavers, they should always be used in conjunction with other storm water BMPs to effectively control runoff.  Gravel and soil around the alternative pavers can be easily compacted or clogged, reducing their infiltration ability.  Therefore, routine maintenance is essential.  More information on alternative pavers can be found under the Better Site Design fact sheet available on the Storm Water Center’s Website:  � HYPERLINK "http://www.stormwatercenter.net" ��http://www.stormwatercenter.net�.


Ft. Bragg redesigned its vehicle maintenance facility parking lot using green parking methods and was able to reduce storm water runoff and save costs.  The parking area was redesigned to reduce impervious surface cover by 40%, and increased the number of parking spaces by 20%.  The project, which also employed detention basins in grass islands to control runoff, cost $1.6 million less than a conventional design (NRDC, 1999).  


Current parking ordinances may need to be modified to allow for shared parking, smaller spaces, and the use of porous pavers for overflow parking areas.


Many communities may need to adjust their local roadway standards to allow for narrower streets.

















Water quality testing kits are commercially available from a variety of venders.  Some or all of the testing could be contracted to outside sources.  Greensboro, for example, has an established water quality testing program for storm water discharge.  Information on its program can be found at http://www.ci.greensboro.nc.us/stormwater/index.htm.


Temperature and the presence of fecal coliform, surfactants, and ammonia in storm water discharge samples are clues that storm water runoff may be polluted by illicit discharges.  High fecal coliform and ammonia concentrations indicate the presence of untreated sewage while surfactants reveal the presence of detergents (i.e. washing machines or car wash waste water).  Polluted waters also can have elevated temperatures.  It is important to not rely only on one water quality parameter, such as fecal coliform, to determine if an illicit discharge is occurring.  For example, the presence of other chemicals in storm water runoff such as chlorine or other toxins, could reduce the bacteria levels, giving a false reading (Pitt et al., 1993).








Under natural conditions, precipitation percolates through soil, replenishing ground water supplies.  However, as impervious surface cover increases, less ground water recharge occurs because water runs off the land quickly without time to percolate to the groundwater. Traditional storm water practices, such as curbs and gutters, are also designed to rapidly transport runoff away from an area, limiting ground water recharge.  As a result, ground water supplies are diminished and downstream water bodies and wetlands fed by ground water may be more susceptible to drought.  An example of the recharge criteria for storm water management can be found in Maryland’s Storm Water Ordinance under the post-construction model ordinance section of the Storm Water Center’s website:  http://www.stormwatercenter.net.








landscape businesses, auto repair shops, marinas, and other commercial, industrial, and institutional entities likely to have significant storm water impacts in your community.  Information about the problems associated with their current practices as well as alternative strategies they can implement should be provided.  For example, provide information to developers about the link between impervious surface coverage and water quality degradation and the importance of low impact development strategies for preserving water quality.


The outreach program should be tailored to address the viewpoints and concerns of all communities, particularly minority and disadvantaged communities, as well as any special concerns relating to children.





Recent studies have shown mixed results for naturally vegetated buffesr in reducing fecal coliform from entering neighboring streams.  Coyne et al. (1998) found that although 4.5 m and 9 m grass strips were respectively 75% and 91% effective for removing fecal coliform from poultry waste applied to the buffer, fecal coliform water quality standards for primary contact were still exceeded in the neighboring stream.  Other work by NC State on wooded and grass buffers in the NC coastal plain and piedmont found that buffers were not very effective at reducing bacterial loading (Wendell Gilliam, pers. comm.)  Therefore, buffers should be combined with other storm water control measures to effectively control bacteria loading.  


Preserving vegetated buffers can also increase property values and save maintenance costs.  A greenway buffer in Boulder, Colorado, increased aggregate property values by $5.4 million and brought in $500,000 of additional tax revenues per year to the city (CBF, 1996).  The Wildlife Habitat Enhancement Council (1992) estimated that corporate landowners can save from $270 to $640 per acre in annual maintenance and mowing costs when they manage open lands as natural buffers instead of turf.


The Center for Watershed Protection (� HYPERLINK "http://www.stormwatercenter.net" ��http://www.stormwatercenter.net�) developed a model buffer ordinance to help communities adopt their own ordinance language.  The website also contains an example of Rhode Island’s coastal buffer ordnance.


For more information on riparian buffers refer to EPA’s BMP menu for post-construction storm water control (� HYPERLINK "http://www.epa.gov/npdes/menuofbmps/post.htm" ��http://www.epa.gov/npdes/menuofbmps/post.htm�) and the Center for Watershed Protection’s fact sheet on land use and planning:  http://www.stormwatercenter.net.





North Carolina’s Division of Land and Resources statewide Erosion and Sediment Control (ESC) Program contains several components that can be applied to the NPDES Phase II requirements such as storm water outlet protection and controlling sedimentation and surface water runoff.  Although the State’s Draft Phase II rules permit the ESC program to substitute for any additional Phase II construction site storm water management measures that may be needed, the NCCF believes permits granted under the ESC Program are not suitable substitutes for meeting the federal requirements for construction site NPDES storm water runoff permits.  The ESC Program fails to address fecal coliform leaving the site or implement DWQ’s water quality standard for wetlands. Under North Carolina law, it is illegal to discharge any wastes, such as storm water runoff containing significant concentrations fecal coliform, to SA waters or unnamed tributaries to SA waters that would “adversely affect the taking of shellfish for market purposes”(15A NCAC 2H. 0404(a)).  Therefore, it would be illegal for storm water runoff permitted under the ESC program to enter SA waters under a valid NPDES Phase II permit.


A model construction site ordinance and several examples of ordinances communities have adopted are available at http://www.stormwatercenter.net.   





Design Criteria


In depth descriptions of specific design criteria that should be included when modifying master plans, zoning ordinances and other local ordinances can be found in Appendix E.  Design criteria include:


Adopting/amending wetland ordinance.


Developing riparian buffer management program and ordinance.





The Center for Watershed Protection has compiled several examples of storm water ordinances and a model ordinance to aid communities in developing their own storm water ordinances.   The ordinances are available in both pdf and WordPerfect format at: http://www.stormwatercenter.net/ Manual_Builder/stormwte_ordinance.htm.


Santa Monica, California also has its Urban Runoff Pollution Control ordinance available online at http://pen2.ci.santa-monica.ca.us/city/municode/codemaster/Article_7/10/index


.html.


Maryland’s 2000 Stormwater Design Manual Volumes I & II and Storm Water Regulations provides a good example of how to integrate the Storm Water Management Plan into a legal document (http://www.mde.state.us/environment/wma/stormwatermanual/index.html).














Sixth order subwatersheds, also referred to as 12 digit hydrologic units (formerly 14 digit hydrologic units) are a way to break down large watersheds into smaller units.  Sixth order subwatersheds range from 3,000-40,000 acres (see Figure 1 in the Preface).  The old 14 digit hydrologic unit maps are currently being redrawn to reflect natural water flow better.  In the process, the old 14 digit naming system is being changed to a 12 digit code.   Information about 6th order subwatersheds and how to obtain a map of the subwatershed boundaries within your jurisdiction can be obtained by contacting Randy Ferguson at NOAA (252-728-8765) or Sherm Biggerstaff with the Natural Resource Conservation Service (919-873-2132).  








This three tiered approach to watershed classification is adapted from the stream classification system outlined in the Center for Watershed Protection’s Rapid Watershed Planning Handbook:  A Comprehensive Guide for Managing Urbanizing Watersheds (1998).


Recent research has shown that the extent of impervious surface coverage in a subwatershed can be used to project current and future water quality within in the watershed (CWP, 1998a). Water quality typically declines as impervious surface cover increases due to increased storm water runoff associated with more urbanized areas.  The annual volume of storm water runoff for developed areas can increase 2-16 fold from predevelopment rates depending upon the amount of impervious surface coverage (Schueler, 1994) (See Figure 2).  Elevated storm water runoff rates lead to increased flooding and pollutant loading including an increase in nutrient input and an increase in water temperature (Galli, 1991).  Increases in runoff associated with an increase in impervious surface cover have also been correlated with a decrease in sensitive aquatic insects (Maxted and Shaver, 1996; Hicks and Larson, 1997), a decrease in fish diversity (Klein, 1997), and a decrease in fish egg and larvae (Limburg and Schimidt, 1990).  


�


Figure 2.  Storm water runoff changes due to urbanization. (Source: CWP, 1998a)





	Although North Carolina’s current Storm Water Management Program (15A NCAC 2H .1000) defines developments with built upon areas of 30% or less (25% or less within a half mile of SA waters) as “low density,” evidence from numerous scientific studies demonstrates that by the time 30% of the watershed is covered by impervious surfaces, significant water quality impairment has already occurred.  Many studies have found severe degradation begins to occur between 20-30% impervious cover (CWP, 1998a).  For example, Mallin et al. (2000), determined that fecal coliform concentrations were significantly correlated with impervious surface coverage within the drainage area of five estuarine creeks in New Hanover and Pender Counties, North Carolina.  Mallin et al. concluded that the amount of developed land within a watershed is an important factor associated with bacteria concentrations within receiving 





Preserving open spaces reduces impervious surface cover, decreases pressure to encroach on buffer areas, minimizes soil erosion, creates green space for recreation, allows for more opportunities for cost-effective storm water management, and raises property values for homes adjacent to these green areas (CWP, 1998a). However, extremely small open spaces or ones that are highly fragmented are not able to provide the full benefits associated with larger open spaces.  


Several examples of open space ordinances small MS4s can use to develop their own ordinance can be found at the Center for Watershed Protection’s special Storm Water Center:  http://www.stormwatercenter.net.


NEMO has an excellent publication, Addressing Imperviousness in Plans, Site Design and Land Use Regulations to help local governments develop appropriate plans and regulations to control impervious surface growth.  The publication is available for download at � HYPERLINK "http://nemo. uconn.edu/store/pubs.htm" ��http://nemo. uconn.edu/store/pubs.htm�. 





and nutrients into nearby waterways.  In order for communities to protect their waterways they must address storm water impacts from construction activity.  Although North Carolina’s Draft Temporary Phase II rules do not require small MS4s to implement any additional measures to meet EPA’s minimum measures for construction site storm water runoff control above and beyond the Erosion and Sediment Control (ESC) Program that is already in effect, NCCF believes the current ESC program is not adequate enough to obtain the level of water quality protection mandated by the NPDES Phase II storm water regulations.  Therefore, local governments must go above and beyond the ESC general permit requirements by protecting onsite wetlands, maintaining vegetated buffers, and curtailing runoff.  





There are many manuals and guidance documents addressing structural storm water BMPs.  The following publication is especially useful to the coastal environment:  Schueler, T.R., P.A. Kumble, and M.A. Heraty. 1992.  A Current Assessment of Urban Best Management Practices:  Techniques for Reducing Non-point Source Pollution in the Coastal Zone.  Metropolitan Washington Council of Governments, Washington, D.C.   To obtain a copy, contact the Metropolitan Washington Council of Governments, 777 North Capital St., NE Suite 300, Washington, D.C.  20002, Phone:  202-962-3256.





Design Criteria


In depth descriptions of specific design criteria that should be included in the Post-Construction Storm Water Management Strategy can be found in Appendix C.  A summary of the BMPs that are included in the design criteria are as follows:


Land use planning for storm water prevention, including details on the three-tiered subwatershed classification approach used throughout this document. 


Use cluster development strategies


Reduce road widths


Implement green parking techniques


Develop infrastructure plan


Create open space plan


Develop pervious surface management plan


Maximize runoff directed to permeable areas


Implement structural storm water control measures





Lack of enforcement is one of the biggest problems facing the State’s current storm water management program for the twenty coastal counties.  A recent survey of 39 permitted storm water systems in Carteret County found that almost 95% of the sites reviewed failed to comply with at least one permit requirement (NCCF, 2001).  Therefore, in order for the new Phase II program to be effective and avoid the pitfalls of the current program, an adequate inspection and enforcement program must be developed.


To pay for staff to conduct inspections, small MS4s can use funds from a storm water utility fee (see below).











The volume of storm water runoff leaving a construction site is 1000-2000 times greater than that discharged from forested land (USEPA, 2000d). Natural vegetation provides erosion control, infiltrates storm water, removes pollutants, provides habitat for wildlife, and is aesthetically pleasing.  Established vegetation is more effective than newly seeded areas at controlling storm water runoff (USEPA, 2001).  Established vegetation is not only able to handle large volumes of runoff but also has a higher filtering capacity.  


Large trees can be protected through ordinances that require permission be obtained before large trees are cut down.  The ordinance can also stipulate new trees must be replanted to replace any tree over a certain size that had to be removed.


Although studies have shown that buffers of at least 25-30 ft. are needed to remove significant amounts of sediment and nutrients to adequately protect high quality waters (i.e. Lowrance et al., 1995), buffers widths should be at least 100 ft. to maximize pollutant removal.  100 ft. buffers can filter over 90% of the sediments and well over 80% of the nutrients from runoff (CWP, 1998b).


Steep slopes have a greater tendency to erode.  Therefore, it is important to preserve vegetated buffers at the base of steep slopes to filter sediments and other particulates from the runoff before it leaves the site.











Lack of BMP maintenance is a serious problem.  A survey of active construction sites in Marion County, Indiana found that only 18% of the sites were satisfactorily maintaining storm water and erosion control devices (Hayes et al., 2000).  Poorly maintained storm water or sediment control devices are often no more effective at preventing pollution than if no control measures were installed.





DESIGN CRITERIA


An in-depth description of specific design criteria that should be incorporated into the construction site storm water pollution prevention plan can be found in Appendix B.  A summary of BMPs included in the design criteria are as follows:


Limit clearing and grading


Preserve natural vegetation


Schedule disturbance activities


Implement storm water runoff control measures that will maximize sediment and bacterial removal for sites within a half mile of SA waters.








control ocean dumping and other activities that may contribute to marine debris.  To learn more about the beach debris monitoring program and to get involved contact: http://www.cmc-ocean.org/nmdmp/.


The Adopt-A-Stream Program is a national program that encourages citizen groups to adopt segments of streams or rivers.  Volunteers regularly patrol their waterway and record stream side and land use conditions, pipe discharges, stream bank erosion, and other water quality parameters.  More information about North Carolina’s version of the Adopt-A-Stream Program, StreamWatch, can be found at � HYPERLINK "http://www.ncwater.org/Education_and_Technical" ��http://www.ncwater.org/Education_and_Technical� _Assistance/Stream_Watch/.  The Massachusetts’s Adopt-A-Stream Program has an extensive list of publications available for groups interested in starting their own program. Publications, which are available to download, include: a Stream Team Leader’s Manual; data sheets; other helpful fact sheets and guidance documents.  Publications can be found at � HYPERLINK "http://www.state.ma. us/dfwele/river/ rivAAS_ pubs.htm" ��http://www.state.ma. us/dfwele/river/ rivAAS_ pubs.htm�.


There are several established RIVERKEEPER and COASTKEEPER Programs throughout coastal North Carolina that employ a staff person and volunteers to be the eyes, ears, and nose of our coastal waters, much like the Adopt-A-Stream program.  Cape Fear River Watch (� HYPERLINK "http://capefearriverwatch.wilmington.org" ��http://capefearriverwatch.wilmington.org�) houses the RIVERKEEPER that patrols the Cape Fear River and the Neuse River RIVERKEEPER is based out of the Neuse River Foundation(� HYPERLINK "http://www.neuseriver.org" ��http://www.neuseriver.org�).  The North Carolina Coastal Federation (� HYPERLINK "http://www.nccoast.org" ��http://www.nccoast.org�) recently received a grant for three COASTKEEPERS that will monitor the state’s coastal beaches.  The Cape Fear COASTERKEEPER, which covers the southern third of the state, and the Cape Lookout COASTKEEPER, responsible for the middle portion of the coast, are already in place.  The Cape Hatteras COASTKEEPER, which will patrol the northern third of the coast, is anticipated to start by the end of 2002.  All RIVERKEEPER and COASTKEEPER programs offer several different ways volunteers can be involved in monitoring local waterways.


 





DWQ’s Draft Phase II Temporary rules call for establishing a statewide storm water hotline for local governments to participate in.  Therefore, it may be possible for communities to rely on the statewide hotline system.  If local communities decided to use the state hotline program, they should make sure trained professionals will be able to respond to hotline calls quickly in





Storm water runoff can pick up trash as it travels over roads and parking lots. Trash can clog storm drains and cause flooding.  Litter is not only unsightly but is harmful for aquatic life that can ingest it or become entangled in the debris. 


Clean-ups, which bring people out to the water and face-to-face with some of the community’s water quality problems, can be a great way to get citizens invested in storm water issues.  Clean-up events are suitable for people of all ages—children through adult—depending on hazards at the selected site, and can involve a diverse group of people. Several different organizations help groups organize clean-ups and may be able to provide everything from organizer manuals, to trash bags and gloves. For example, the Ocean Conservancy sponsors an annual International Coastal Clean Up held the 3rd weekend in September. NC Big Sweep overseas the clean up operations for this event in North Carolina.  In 1999, 8,153 volunteers participated across the state, removing 169 tons of trash.  For more information on NC Big Sweep or to host a site contact: 1-800-27-SWEEP or write P.O. Box 126, 144 E. Vance Street, Zebulon, NC 27597. Information about the International Coastal Clean Up can be found at the Ocean Conservancy’s website:  http://www.cmc-ocean.org/cleanupbro/.





Importance of Illicit Discharge Detection


Illicit discharge, according to federal regulations, is “any discharge to an MS4 that is not composed entirely of storm water” not including discharge from NPDES permitted industrial sources and discharge from fire fighting activity.  Examples of illicit discharge include leaks from septic tanks or sanitary sewer systems, improper sewer line connections to storm water systems, laundry or car wash waste water, spills from roadway accidents, and improper disposal of automotive and household toxics into storm drains or the ground.  Detecting illicit discharges is very important because they can remain a significant contributor to storm water pollution even after all other aspects of the storm water management program have been implemented successfully.  Illegal sanitary sewer hook ups or leaks can be extremely devastating to coastal communities that must preserve high water quality standards for shellfishing and recreation. For example, Jones (1998) found that discharge from urban storm drainage systems in downtown Dover, NH, caused by improper sewer hook ups, was a consistent source of high bacteria concentrations that exceeded state standards for shellfish and recreational waters during wet and dry weather.  North Carolina water quality standards adopted by the NC Environmental Management Commission state that no waste “. . . which could adversely affect the taking of shellfish for market purposes shall be discharged into water classified “SA,” into unnamed tributaries to “SA” waters . . ., or into other water in such close proximity as to adversely affect such “SA” waters (15 NCAC 2H.0404(a)).  The rule also provides that the NC Shellfish Sanitation Section of the Division of Environmental Health must give written approval for all discharges to SA waters. Therefore, municipalities that fail to repair illicit discharges will not be able to obtain a storm water discharge permit to SA waters and will continue to unnecessarily degrade other waterways.





The North Carolina Coastal Area Management Act (CAMA) already mandates and funds the preparation of land use plans for the twenty coastal counties.  Thus, tying land use planning to the Phase II program in the coastal zone is very practical and would serve to make the programs administered by DWQ and the NC Division of Coastal Management mutually re-enforcing.  Moreover, the new land use planning rules adopted by the NC Coastal Resources Commission require local governments to undertake land suitability analysis and devise land use patterns that are consistent with water quality standards (15A NCAC 07B).  


It is well known that current storm water control mechanisms do not adequately treat storm water runoff, especially bacteria pollution. DWQ acknowledges its existing inability to control bacteria levels in storm water runoff in coastal waters.  In the Fact Sheet it prepared for the draft NPDES Storm Water Permit for the South Brunswick Storm Water Authority (NCDWQ, 











Design Criteria


In depth descriptions of specific design criteria that should be included in the Storm Water Management Ordinance can be found in Appendix D.  





Figure 1.  6th order subwatershed boundaries for the White Oak drainage basin within Carteret County, NC.





Necessary definitions should be included here.
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