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Executive Summary 

 

Many North Carolina local governments have new expanded responsibility for assuring that 

runoff from development in their jurisdiction does not pollute surface waters.  Managing these 

stormwater facilities (ñBMPsò) creates a difficult public administration challenge for local 

governments.  Unlike most other environmental services offered by local governments, BMPs 

are decentralized and typically located on private property.  Yet the public sector is responsible 

for ensuring their adequate long-term operation and maintenance.  This capstone focuses on the 

key interactions between local governments and the parties that construct, own and maintain the 

BMPs. The results provide insight into the different strategies local governments are using to 

manage BMPs. 
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Section 1: Background and Research Question 

 Many North Carolina local governments have expanded responsibility for assuring that 

runoff from development in their jurisdiction does not pollute surface waters.
1
  Engineered 

facilities such as detention ponds make up a core component of most local stormwater programs. 

Regulations call these facilities structural best management practices (BMPs). Managing these 

BMPs creates a difficult  public administration challenge for local governments.  Unlike most 

other environmental services offered by local governments, BMPs are decentralized and are 

typically located on private property.  Yet the public sector is responsible for ensuring their 

ñadequate long-term operation and maintenance.ò
2
  The federal and state regulations describe the 

general aspects of stormwater management, and there is ample literature explaining how to 

engineer a BMP properly.  However, there is very little guidance on how to administer BMP 

management,
3
 leaving local governments with broad discretion in establishing their stormwater 

programs. 

 This capstone examines the different ways in which North Carolina local governments 

have chosen to administer structural stormwater BMPs programs to ensure their long-term 

operation and maintenance.  In general, local governments have relied on three broad strategies: 

 Ensuring that the planned BMP is appropriate for the site; 

 Ensuring that the BMP is correctly built; 

 Ensuring that the BMP is maintained properly and continues to operate satisfactorily. 

This study focuses on the key interactions between local governments and the parties that 

construct, own and maintain the BMPs.  Because many local governments have recently started 

their stormwater programs, this capstone can serve as a snapshot report of what is being done in 

North Carolina by local governments at the outset, for many, of federally mandated stormwater 

management responsibilities. 

 The focus on the governmentôs role in maintenance is appropriate because recent studies 

have raised concern that installed BMPs are not functioning properly in the long run.  For 

example, a 2005 study of six coastal communities found that ñthe full compliance percentages 

for state stormwater projects are low. Only 30.7 percent of the projects investigated were in full 

compliance. A closer look at the source of the violations indicated that reporting violations, 

maintenance violations and stormwater control installation violations represented the source of 

much of the non-compliance.ò
4
 

 

Section 2: Methodology and Limitations 

 The data for this capstone are drawn from a 2007 survey of local government stormwater 

programs
5
 conducted jointly by the UNC Environmental Finance Center and the Triangle J 

Council of Governments.   The survey focused on data from 2006 covering program 

management and the tracking, inspection, maintenance, and enforcement of BMPs.  The research 

team invited all 164 jurisdictions in North Carolina who were known to operate stormwater 

programs to participate, and 58 local governments, or 36 percent, responded.  These 58 
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jurisdictions contain 48 percent of the land area and 70 percent of the population of all the 

jurisdictions in the survey population. 

 The results of the survey came from a year in which many of local governments were just 

beginning their BMP management programs.  In addition, many respondents were either larger 

or more established stormwater programs. Consequently, the results cannot be generalized to 

describe the full universe of stormwater programs in North Carolina.  The survey results do 

provide insight into the different strategies local governments are using to manage BMPs.  

 

Section 3: Results and Analysis 

 The 58 survey respondents vary greatly in the number of total BMPs within their 

jurisdictions, ranging from zero to more than 250.  Approximately 26 percent of jurisdictions 

have more than 100 BMPs, while 28 percent have 10 or fewer.  Our survey furthered revealed 

that local governments vary in their decision to charge ongoing stormwater administration fees to 

developed property.  About 42 percent of responding jurisdictions have a fee, 29 percent are 

considering a fee, and 29 percent have no plans to establish a fee.  In total, we estimate that the 

58 jurisdictions have about 4,750 active, tracked BMPs.   

 

Ensuring that the planned BMP is appropriate for the site 

 The State of North Carolina defines 12 different types of acceptable post-construction 

BMPs.
6
  Obviously, particular BMPs are designed for certain geographic features, volumes of 

water, &c.  Local governments must ensure that the BMP planned for a site is appropriate.  North 

Carolina stormwater managers in a 1992 survey
7
 reported that ñmore attention to planning and 

design may be comparatively more critical for improving stormwater system effectiveness than 

improving maintenance problems.ò
8
  A panel of stormwater experts echoed this survey finding, 

stressing that ñmany maintenance problems 

or even failures could be attributed to poor 

design.ò
9
  The U.S. EPA recommends that 

local governments enact ñpre-construction 

review of BMP designs.ò
 10

 

 The most common methods local 

governments use to ensure that the BMP is 

appropriate for the site are requiring and 

reviewing a stormwater management plan 

from developers (66 percent) and requiring 

and approving stormwater BMP designs 

from developers along with the site plans 

(74 percent).  Thirty-eight percent of respondents also require developers to obtain a locally-

issued permit for new BMPs, which is the recommended review procedure in the model 

stormwater ordinance.
11

  State law requires all Phase II communities to issue stormwater permits, 
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but jurisdictions can use their site plan approval process in lieu of an actual permit.  All but two 

respondents review stormwater BMPs in some fashion. 

 There is more of a disparity in how local governments pay for the stormwater plan 

reviews.  Most governments use a combination of internal fees (64 percent)
12

, such as separate 

stormwater plan review fees, general plan/development proposal review fees or stormwater fees 

assessed on properties.  Nine of the respondents fund the stormwater plan reviews entirely from 

general fund revenues, and one local government has developers pay a third-party reviewer 

directly.  

 

Ensuring that the BMP is correctly built 

 The U.S. EPA recommends that local governments conduct a post-construction 

inspection of all BMPs.
 13

  Local governments must determine whether or not the BMP 

constructed ñis in accordance with the approved stormwater management plans and designs.ò
14

  

If the BMP does not comply, it can be a costly mistake for the developer.  For example, the 

stormwater managers in the Town of Cary showed me a BMP in a subdivision that did not pass 

the inspection and had to be rebuilt, at a cost of $30,000 to the private entity.
15

  Local 

governments can leverage compliance by refusing to issue certificates of occupancy until the as-

built BMP complies with the original plan or permit. 

Most local governments require these as-built inspections (84 percent).  Local 

government staff or private investigators hired by the local government conduct most of the 

inspections.  Twelve respondents allow the 

developer to self-inspect the BMP in addition to 

local government staff and private investigators, 

but in one jurisdiction the developerôs self-

inspection is the only inspection.  The local 

governments that did not require initial plans or 

permits are generally the same local 

governments that do not conduct as-built 

inspections. 

The success rate for these as-built 

inspections varies widely from community to 

community.  About one-third of respondents 

report that fewer than 25 percent of newly constructed BMPs do not comply with regulations, 

while 20 percent report that 75 to 100 percent of newly constructed BMPs do not comply with 

regulations.  One-third of respondents who conduct inspections did not know what percentage of 

the inspected BMPs complied with the regulations and specifications for BMP engineering.  

Interestingly, there is no correlation between the success of BMP installation and the type of 

review or permit used in initial review stage. 
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Ensuring that the BMP is maintained properly and continues to operate satisfactorily 

 The model stormwater ordinance states that ñthe long-term effectiveness of any structural 

BMP relies, above all, on appropriate maintenance.ò
16

  Arguably, this final, on-going interaction 

poses the greatest public administration challenge of stormwater management: local governments 

must ensure that BMPs located on private property are functioning properly, but the landowners 

are legally and financially responsible for the upkeep and repairs.  Here, local governments are 

relying on fines or other penalties to leverage compliance. 

 Interestingly, local government programs are more similar in this function than in any 

other aspect surveyed.  For example, most jurisdictions inspect the BMPs at least once per year, 

which is required for Phase II communities under state law.  And local governments are more 

likely to allow self-inspection of BMPs by the landowner
17

 than they are with the initial 

inspections.  Seventeen percent of jurisdictions rely on landowner self-inspections exclusively, 

and 50 percent use landowner self-inspections along with inspections by the government. 

 When problems are found, 55 percent of local governments report that dysfunctional
18

 

BMPs are repaired in less than three months, and 93 percent report repairs within 8 months.  The 

most common ways that jurisdictions discovered dysfunctional BMPs are complaints and routine 

inspections.  One of the main goals of the stormwater program is to improve water quality.  

Interestingly, only 39 percent of respondents always investigate whether a dysfunctional BMP 

caused a visible or measurable impact to surface waters, while 43 percent never investigate. 

 In virtually every jurisdiction we surveyed, landowners are legally responsible for 

maintaining BMPs on private lands after certificates of occupancy are issued, as well as being 

responsible for paying for repairs and replacements.  Not a single local government who 

responded is solely legally responsible for maintenance, and not a single local government who 

responded entirely pays for repairs.   

 The widest variation in local government practice here is associated with the penalty 

provisions for noncompliance.  Local 

governments do not uniformly require the 

entities responsible for maintenance to post 

financial and/or performance guarantees after 

construction is completed and certificates of 

occupancy have been issued, as the pie chart 

indicates.  Phase II communities are required 

under state law to collect financial guarantees to 

assure long-term BMP operation and 

maintenance.  The most common types of 

financial and/or performance guarantees are 

security bonds (accepted by 82 percent of respondents) and letters of credit (64 percent).  There 

is no correlation between who conducts the inspections and the existence of either a financial or 

a performance guarantee; however, local governments that charge a stormwater administration 
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fee to all landowners are far more likely to also require financial guarantees than local 

governments that do not charge administrative fees. 

 Another tool that local governments use to ensure long-term maintenance is fines.  

Seventy-three percent of respondents can fine the responsible entities if BMPs are not 

functioning.  The legal limit for fines in North Carolina is up to $27,500 per BMP per day; only 

14 percent of respondents set their jurisdictional fines that high.  On the low end, 6 percent of 

jurisdictions set their fines at $50 per day.  Certainly, there is a wide disparity in the amount of 

fines that jurisdictions can charge.  Respondents, though, did not often use these penalties in 

2006.  In fact, local governments report only issuing 5 fines for noncompliance during the 

calendar year.  We estimate that there are at 

least 4,750 operating BMPs in the 

respondentsô jurisdictions.  

 

Section 4: Conclusion and Next Steps 

This capstone describes the current 

stormwater management practices in North 

Carolinaðthat is, what local governments are 

doing.  However, this paper does not explain 

why local governments have made the choices 

they have made in creating their stormwater 

programs; this was outside the scope of my 

research.  In addition, where local governments disagree on programmatic choices, I cannot 

judge whether one practice is better than another.  The best practices literature on stormwater 

administration is vague at best and, indeed, largely absent.  Both the question of why and the 

identification of best practices deserve further research beyond this study.  In addition, some 

findings are puzzling, such as: 

 Why are so few fines issued? 

 When landowners and other responsible entities such as homeownersô associations self-

inspect their BMPs, they generally hire third parties.  Are these third-party inspections as 

accurate as inspections completed by governments? 

 Why is there such a great disparity in whether or not a newly constructed BMP passes its 

as-built inspection? 

One way to answer these questions is through focus groups of stormwater managers in the state.  

In addition, many of the jurisdictions contacted about the survey, including several respondents, 

received their NPDES permits in July 2005.  Jurisdictions have two years from the date of their 

permit to start the program.  Therefore, many local governments had not operated their programs 

for very long.  The survey may reveal different results if it were re-administered in the future, 

after these jurisdictions have operated their programs for longer. 
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1
 See Appendix A for Federal Guidelines on Post-Construction Stormwater Management 

2
 40 CFR 122.34(b)(5) 

3
 One document on stormwater administration is the Phase II Stormwater Model Ordinance for North Carolina, 

written by Betsy Kane and Richard Whisnant of the UNC School of Government.  I use this document as a point of 

reference throughout the results section. 
4
 WiRO Stormwater Study, 33 

5
 See Appendix C for full survey results 

6
 See State draft BMP Manual for definitions 

7
 At this time, stormwater management, particularly in coastal communities, focused more on flood control than on 

water quality. 
8
 Roenigk et al., xi 

9
 Roenigk, 43 

10
 40 CFR 122.34(b)(5)(iii) 

11
 Kane & Whisnant, 19 

12
 These fees are either separate stormwater plan review fees, general plan/development proposal review fees or 

stormwater fees assessed on properties.   
13

 40 CFR 122.34(b)(5)(iii)  
14

 Kane & Whisnant, 24 
15

 Interview with Charles Brown, Stormwater Engineering Technician, Town of Cary.  October 2006. 
16

 Kane & Whisnant, 34 
17

 ñSelf-inspectionò generally means that the private entity responsible for maintenance will contract a third party to 

conduct the inspection on their behalf. 
18

 See Appendix B for the research teamôs definition of a dysfunctional BMP 
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Appendix A: Federal Guidelines on Post-Construction Stormwater Management 

40 CFR 122.34(b)(5) 

 

5) Post-construction storm water management in new development and redevelopment. (i) You 

must 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. 

(ii) You must: 

(A) Develop and implement strategies which include a combination of structural and/or non-

structural best management practices (BMPs) appropriate for your community; 

(B) Use an ordinance or other regulatory mechanism to address post-construction runoff from 

new development and redevelopment projects to the extent allowable under State, Tribal or local 

law; and 

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

(iii) Guidance: If water quality impacts are considered from the beginning stages of a project, 

new development and potentially redevelopment provide more opportunities for water quality 

protection. EPA recommends that the BMPs chosen: be appropriate for the local community; 

minimize water quality impacts; and attempt to maintain pre-development runoff conditions. In 

choosing appropriate BMPs, EPA encourages you to participate in locally-based watershed 

planning efforts which attempt to involve a diverse group of stakeholders including interested 

citizens. When developing a program that is consistent with this measure's intent, EPA 

recommends that you adopt a planning process that identifies the municipality's program goals ( 

e.g., minimize water quality impacts resulting from post-construction runoff from new 

development and redevelopment), implementation strategies (e.g., adopt a combination of 

structural and/or non-structural BMPs), operation and maintenance policies and procedures, and 

enforcement procedures. In developing your program, you should consider assessing existing 

ordinances, policies, programs and studies that address storm water runoff quality. In addition to 

assessing these existing documents and programs, you should provide opportunities to the public 

to participate in the development of the program. Non-structural BMPs are preventative actions 

that involve management and source controls such as: policies and ordinances that provide 

requirements and standards to direct growth to identified areas, protect sensitive areas such as 

wetlands and riparian areas, maintain and/or increase open space (including a dedicated funding 

source for open space acquisition), provide buffers along sensitive water bodies, minimize 

impervious surfaces, and minimize disturbance of soils and vegetation; policies or ordinances 

that encourage infill development in higher density urban areas, and areas with existing 

infrastructure; education programs for developers and the public about project designs that 

minimize water quality impacts; and measures such as minimization of percent impervious area 

after development and minimization of directly connected impervious areas. Structural BMPs 
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include: storage practices such as wet ponds and extended-detention outlet structures; filtration 

practices such as grassed swales, sand filters and filter strips; and infiltration practices such as 

infiltration basins and infiltration trenches. EPA recommends that you ensure the appropriate 

implementation of the structural BMPs by considering some or all of the following: pre-

construction review of BMP designs; inspections during construction to verify BMPs are built as 

designed; post-construction inspection and maintenance of BMPs; and penalty provisions for the 

noncompliance with design, construction or operation and maintenance. Storm water 

technologies are constantly being improved, and EPA recommends that your requirements be 

responsive to these changes, developments or improvements in control technologies. 
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Appendix B: Definition of a ñDysfunctionalò BMP Supplied to Respondents 

 

Dysfunctional BMPs are defined as those that do not meet the design criteria in the applicable 

BMP manual, the design criteria in the approved engineered drawings, or the structural 

requirements in the approved engineered drawings, due either to chronic insufficient 

maintenance or to other factors such as poor design, poor construction, storm damage, 

landscaping alterations, etc.  (BMPs that are simply in need of some routine maintenance as set 

forth by applicable maintenance manuals [e.g., mulching, forebay dredging] should not be 

included in responses to this set of questions.)  
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Appendix C: Full Survey Results 

 

Section 1:  Contact Information 

Are you either the primary NPDES permit administrator according to NCDENR or are you the 

primary person responsible for reporting and permit compliance for the jurisdiction?   

Answer Response % 

Yes 48 83% 

No 10 17% 

Total 58 100% 

 

Which of the following state and federal regulations apply to ANY part of your local 

government's jurisdiction?  Please check all that apply. 

Answer Response %

Coastal Area Management Act (CAMA) 5 9%

NPDES Phase I/II 50 91%

NC Water Supply Watershed Rules 35 64%

Neuse Nutrient-Sensitive Waters (Neuse NSW) Rules 7 13%

Tar-Pamlico Nutrient-Sensitive Waters (Tar-Pam NSW) Rules 2 4%

Randleman Lake NSW Rules 4 7%  
 

Section 2:  The Stormwater Management Program 

Approximately how many stormwater BMPs are currently in place within your jurisdiction? 

Answer Response %

None 4 7%

Between 1 and 10 13 22%

Between 11 and 50 17 29%

Between 51 and 100 3 5%

Between 101 and 250 4 7%

More than 250 11 19%

We're not sure 6 10%

Total 58 100%  
 

Does your jurisdiction assess an ongoing stormwater fee on developed properties, based on 

amount of impervious surface or some other factor? 

 
 


