North Carolina Coastal Federation’s Recommended Best Management Practices to Satisfy the Six Minimum Measures Required by the NPDES Phase II Storm Water Program

A companion synopsis to the recommendations set forth in NCCF’s NPDES Phase II Model Storm Water Permit

Preface

This document provides a synopsis of the North Carolina Coastal Ferderation’s (NCCF) recommendations for meeting EPA’s six minimum measures required by the NPDES Phase II Storm Water Program and an introduction to the storm water management problem.  Please consult the complete model permit for a thorough discussion of each best management practices (BMP) and design criteria.  The complete model permit also outlines the EPA’s minimum expectations for each of the six minimum measures as well as provides valuable information to assist small municipal separate storm sewer systems (MS4s) implement their storm water management program including 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, a requirement of the Phase II program, are also included in the complete model permit.  

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 (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 disturb 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 has created a NPDES Phase II Storm Water Model Permit specific to coastal North Carolina.  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.  Coastal communities that rely only on EPA guideance materials to comply with the new NPDES Phase II Storm Water regulations will fail to protect coastal water quality and existing water uses. Thus, many local governments may be vulnerable to citizen lawsuits. : 

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.   

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 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 the budgets of several North Carolina cities and towns that already have storm water management programs. (See Appendix A for details on the survey results.)

The following is NCCF’s general approach to storm water management as presented in the complete model permit.  More detailed flow charts are 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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1. Public Education and Outreach on Storm Water Impacts.

· Expect to spend approximately $0.50 per capita to implement the public education and outreach programs.  
Priority

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

· Participate in statewide education program or promote regional coordination of educational efforts.  The NC State Draft Phase II Temporary Rules call for developing a statewide storm water education program that local governments can join on to.  However, it may also be necessary for coastal communities to join together to create a regional education cooperative or partnership that would be responsible to augment the state program if there are gaps in issues specific to the coastal environment, such as fecal coliform control (pg. 15)

(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. (pg. 16)
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 in the model permit (pg. 14) 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. (pg. 17)

(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. (pg. 17)

(3) Develop a Green Business Program.  Develop a regional Green Business program or partner with an already existing program to encourage businesses to voluntarily implement wise storm water management strategies.  (pg. 17)

(4) Develop a Green Lawn and Garden Certification Program.  Lawn and garden programs can work similarly to Green Business Programs and encourage private homeowners to practice environmentally responsible storm water management strategies on their property. (pg. 18)

(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. (pg. 18)
(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.  Have trained volunteers give presentations to school children.  (pg. 19)

(7) Develop construction site storm water management education and outreach program.  The outreach program should inform contractors, engineers, and developers about that BMPs they can use to control storm water runoff from their sites and the problems created by excess runoff. (pg. 19)

2. Public Participation and Involvement. 

· Municipalities should expect to spend approximately $0.20 per capita to implement their public education and outreach programs.  
Priority

(We strongly recommend implementing the following BMPs in all subwatershed classes to create a successful public participation and involvement program.)
(3) Develop a volunteer monitoring program.  Citizen volunteers can patrol beaches, rivers, and/or streams looking for sources of illicit discharges and/or taking water samples.  The volunteers can serve as citizen watch dogs for storm water pollution. (pg. 23)

(2) Develop a volunteer education team.  Training volunteers to speak about storm water issues can be an invaluable way to expand the educational program while involving people in the Phase II storm water management program.  (pg. 24)

(3) Implement pet waste management program.  Pass an ordinance requiring proper disposal of pet wastes and develop complimentary education/outreach program. (pg. 24)
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 in the model permit (pg. 22) for suggestions of which BMPs would be best for each subwatershed classification.)

(1) Join state storm water hotline or establish a community storm water hotline.  The State may develop a statewide storm water hotline as part of its Phase II program.  With a hotline 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. (pg. 25)

(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. (pg. 25)
(3) Develop 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” to educate the public where water and other materials that enter storm drains end up and deter illegal dumping. (pg. 26)

(4) Implement wetland and riparian restoration program.  Municipalities can also use volunteers to help with wetland or shoreline restoration projects. (pg. 27)  

3. Illicit Discharge Detection and Elimination.

· Plan on spending approximately $0.60 per capita to implement the illicit discharge detection program.  
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 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 (pg. 31):

i.    Map storm water drainage system and conduct initial field survey. (pg. 31)

ii. Prioritize areas for further survey. (pg. 32)

iii. Trace sources of illicit discharges. (pg. 33) 
iv. Remove sources of illicit discharges. (pg. 33) 

v. Evaluate and assess success of illicit discharge program and make necessary adjustments. (pg. 34

(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.  (pg. 34)
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 in the model permit (pg. 28) for suggestions of which BMPs would be best for each subwatershed classification.)

(1) Pass ordinance for septic tank citing, design, and maintenance specifications.   Septic tank ordinances should meet state specifications and require regular septic tank maintenance and inspections. (pg. 35

(2) Develop hazardous waste/oil/tire collection and recycling program.  Establish collection and recycling programs for hazardous wastes, oil, tires, and batteries.  In each county, the North Carolina State University Cooperative Extension Service already has existing hazardous waste collection/recycling programs you may be able to partner with. (pg. 35)

(3) Pass illegal dumping ordinance.  Municipalities should pass and enforce an ordinance making it illegal to dispose of wastes in unauthorized locations, especially in or around a water body or into a storm drain. (pg. 35)

(4) Implement illicit discharge education program.  Refer to public education and outreach section for program description (Part IV (B)(1)(c)(6) of the model permit).  (pg. 36)
4. Construction Site Storm Water Runoff Control.

· Plan on spending approximately $0.90 per capita to implement the construction site storm water management program.  
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 (DWQ) and the local MS4 when applying for a construction permit.  The plan should include the following components (pg. 39):

i. Natural resource map identifying topography, soil types, forest cover, wetlands, hydrologic drainage patterns, and other resources to be protected.  

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 in 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 (pg. 40):

i. A complete Storm Water Pollution Control 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 discharge to wetlands.

(3) Implement regular BMP maintenance schedules.  All BMPs should be inspected by the builder after every rain event to check for proper functioning, erosion, or sediment build up.  Eroding areas shall be repaired and stabilized immediately.  (pg. 40

(4) Adopt Construction Site Storm Water Pollution Control Ordinance.  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 and their corresponding design criteria in order to meet all NPDES Phase II requirements. (pg. 41)

(5) Implement construction site inspection and enforcement program.  All sites should be inspected at least once while they are active by a certified inspector that has completed the construction site storm water pollution control certification program, if a certification program has been established (see below).  Construction activity within sensitive areas should be evaluated monthly.  (pg. 41)

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 in the model permit (pg. 37) 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.  (pg. 42)

(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) in the model permit).  (pg. 43)

(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) in the model permit). (pg. 43)

5. Post-construction Storm Water Management.

· Plan on spending approximately $1.00 per capita to implement the post-construction storm water management program.  

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 also outline non-structural and structural BMPs that will be most effective in preventing storm water runoff from impairing coastal North Carolina aquatic habitats.  (pg. 46)


(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.  (pg. 47)

(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.  The post-construction inspection program can be linked with the construction site inspection program (see Part IV(B)(4)(b)(5) of the model permit). (pg. 48)

(4) Pass Storm Water Utility.  A storm water utility much like a sewer or garbage pick up fee can be an important way to raise funds to implement the Phase II storm water program. (pg. 48)

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 of the model permit (pg.  45) 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 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.  (pg. 49)

(2) Require a 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. (pg. 49)

6.  Pollution Prevention/Good Housekeeping for Municipal Operations.
· Plan on spending approximately $0.20 per capita to implement the pollution prevention and good housekeeping measures.

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 (pg. 53):

i. 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.  

ii. Implementing maintenance activities and schedules for all storm water controls (structural and nonstructural).  Inspections should be made at least twice yearly. 

iii. Implementing controls for reducing or eliminating pollution discharge from streets,



roads, parking lots, and maintenance and storage yards. 

iv. Adopting policies to ensure that new and redevelopment infrastructure projects are assessed for impacts on water quality and quantity and that storm water BMPs are implemented to the maximum extent practicable. 

v. Implementing a Spill Prevention Plan to prevent, contain and respond to spills that may discharge into the storm water control system. 

(2) Pass Pollution Prevention Ordinance.  To give pollution prevention plans and spill prevention plans legal backing, pass an ordinance supporting the plans’ requirements.  (pg. 54)

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





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 alteration of natural hydrology.





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 alteration of natural hydrology.  Volume of storm water runoff minimal.





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





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.




















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 of the model permit.  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 removal as well as bacterial removal for sites within a half mile of SA waters.





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 of the model permit. Design criteria include:


Adopting/amending wetland ordinance.


Developing riparian buffer management program and ordinance.











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 of the model permit.  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 an infrastructure plan.


Create an open space plan.


Develop a pervious surface management plan.


Maximize runoff directed to permeable areas.


Implement structural storm water control measures.





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








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 of the model permit.  
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