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Agenda – Necessary Steps to Manage a Program

 Awareness
 Regulatory
 Property Damage
 Public Perception

 Identification
 Types of Systems
 Above Ground
 Below Ground
 Retention
 Detention

Got Stormwater?Got Stormwater?



 Inventory
 Structures
 Attributes
 Assessment
 Condition of Systems
 Neglected
 Improper installation

 Implementation
 Analyze
 Data
 Budget
 Repairs or remediation
 Maintenance - Frequency

Agenda – Necessary Steps Continued

Got Stormwater?Got Stormwater?



Awareness
 Regulatory – EPA*
 Local Differences

 Property Damage
 Public Perception

One Big Box agreed to pay a $1.3 million penalty and 
implemented a nationwide compliance program to 
resolve alleged violations of the Clean Water Act. 
(2008)

Another Big Box agreed to pay a $3.1 million civil 
penalty and reduce stormwater runoff at its sites by 
instituting better control measures. (2004)
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Awareness

 Regulatory – Local Enforcement Efforts 
Kent Conservation District DE



 Regulatory – Local Enforcement Efforts 
Tampa FL

Awareness



 Regulatory – Local Enforcement Efforts 
Bee Cave TX

Awareness



 Regulatory – Local Enforcement Efforts 
Thousand Oaks CA

Awareness



 Property Damage:
 Shopping Center North Wilkesboro NC
 2017 First sink hole – repaired

Awareness



 Property Damage:
 Reoccurring in 2018

Awareness

Original Sink Hole



 Property Damage:
 2019 Not yet repaired and growing throughout 

the shopping center

Awareness



 Property Damage:
 2019 Not yet repaired and growing throughout 

the shopping center

Awareness



 Property Damage:
 2019 With record rains the issue continues to 

expand into the parking lot of the shopping 
center

Awareness



 Public Perception 
 The social phenomenon known as public perception can 

be seen as the difference between an absolute truth based 
on facts and a virtual truth shaped by popular opinion, 
media coverage and/or reputation

Awareness



 Public Perception 

Awareness



Identification of Stormwater Systems
What is a stormwater system?

It's a network of structures, channels, and underground 
pipes that carry stormwater away from buildings to ponds, 
lakes, streams, and rivers.



 Diversion
 Retention

 Detention

 Above Ground

 Below Ground

 Ponds vs. Bioretention

 Inlet

 Outlet 

 Flow Control

 Box Filter

 Treatment Devices
 Filters

 Sand

Identification of Stormwater Systems
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Identification of Stormwater Systems



Identification of Stormwater Systems



Identification of Stormwater Systems



Diversion & Detention Structural or 
Manufactured BMPs Green Infrastructure

Identification of Stormwater Systems



Inventory: 
Stormwater Assets/Structures 
Diversion & Detention

Definition: an artificial pond or other structure that is 
designed to collect and retain or detain urban stormwater.



Inventory: 
Stormwater Assets/Structures 
Structural or Manufactured BMPs

Definition: Proprietary or manufactured structures, catch 
basins, filtered devices, formed inlets/outlets, etc.



“Green Infrastructure”

Definition: The process in which 
contaminants and sedimentation are 
removed from stormwater runoff 
through a system utilizing vegetation, 
various soil media for infiltration, and 
temporary retention.

Inventory: 
Stormwater Assets/Structures 



Assessing Systems

 Has the system received routine maintenance?
 Is it neglected?

 Are repairs required?
 Major or minor?

 Is the system out of regulatory compliance?
 Has a notice of violation been received?
 Are fines being assessed?

26



Assessing Systems
 Above/Below Ground Detention 

Systems Common Issues

 Underground Detention/Retention
 Inconsistent Maintenance 
 Improper Installation
 Location of Access
 Paved-Over Lids
 Locked or Specialized Tool 

Required for Entry
 Broken Structures
 Dumping Regulations
 End of Pipe (where is it going?)
 MS4

 Pond
 Vault



Assessing Systems – Example 
Issues

Underground Detention/Retention
 Inconsistent Maintenance
 Location of Access



Assessing Systems
Other System Attributes 
Common Issues

Inlets/Outlets
 Inconsistent Maintenance 

 Improper Installation

 Location of Access

 Broken Structures

 Dumping Regulations

 End of Pipe (where is it 
going?)

 MS4

 Stream/Creek

 Lake

 Ocean



 Inlets/Outlets
 Inconsistent Maintenance

 Broken Structures
 Liability

Assessing Systems



Assessing Systems
Above Ground Systems Common 
Issues

Above Ground 
Detention/Retention
 Inconsistent Maintenance 
 Improper Installation of Inlet/Outlet
 Location of Access (if any)
 Irregular and Incorrect Herbicide 

Use (erosion)
 Locked Entry (gates locked)
 Broken Structures
 Regulatory Requirements 
 Illegal Dumping (landscape debris, 

trash, transients)
 End of Pipe (where is it going & 

where did it come from?)
 MS4
 Vault
 Receiving Waters
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Assessing Systems
Above Ground

 Inconsistent Maintenance

 Broken Structures

 Dumping Regulations
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Assessing Systems

Property development stopped 
due to economy. No 
inspections, no maintenance.
Marietta, GA
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Assessing Systems - the cost of neglect
Outlet to System: $45,000 Rehab - Lafayette, LA
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Assessing Systems - the cost of neglect

Overgrown Vegetation. No Inspections. 
No Prior Maintenance.
Lafayette, LA
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Assessing Systems - the cost of neglect

Above Ground Detention/Retention
 Inconsistent Maintenance
 Regulatory Requirements
 Illegal Dumping (landscape debris, 

trash, transients)
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Flow Control Weir – impacted by vegetation and trash



Assessing Systems - the cost of neglect

Flow Control Weir – impacted by vegetation and 
trash - 45’ swale rebuild and dumping restrictions 
$25,000 repair – Gaithersburg, MD – no ongoing 
maintenance



Implementing a Program
How to manage all that information!
Data
 Where Does it Go?
 Ease of Access

Requirements (Inspection, etc.)
 When, Where, Who?

Repair/Remediation
 How Much?

 Time for Budget
 Immediate Repair?

Maintenance
 How much?
 How often?



Summary –Keys to Success
 Awareness
 Identification
 Inventory
 Assessment
 Implementation – Data



Questions?
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