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1. Explain the Purpose, Scope, and Timing

Understand the why, what, and when of stormwater management inspection, 
maintenance, and regulatory reporting.

2. Showcase GIS Integration

Demonstrate how AQUALIS leverages Geographic Information Systems (GIS) to 
enhance the efficiency, accuracy, and traceability of stormwater inspection, 
maintenance, and reporting workflows.

3. Walk Through Key Inspection Phases

Provide a structured overview of the pre-inspection, on-site (conducting), and 
post-inspection processes, highlighting best practices and tools used.

4. Share Insights and Lessons Learned

Reflect on key takeaways gained through field experience.
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Objectives



Purpose, Scope, and Timing
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Why is it required?
•National or State environmental agency with 
NPDES permitting authority issues MS4

•Permit requires Post-Construction Stormwater 
Management Ordinance
oModel ordinance available from EPA/state 
agencies

•Ordinance requires maintenance agreement 
and inspection/reporting guidelines for eligible 
sites

•MS4 permittee implements and enforces 
ordinance
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Stormwater Management Inspection, Maintenance, and Reporting 



Why is it required?

•National or State environmental agency with 
NPDES permitting authority issues general permit

•Permit requires Stormwater Pollution Prevention 
Plan (SWPPP)

oAvailable from EPA/state agencies

oRequires inspection, monitoring, sampling, and 
record keeping

•Facility implements and agency enforces

5

Stormwater Management Inspection, Maintenance, and Reporting 

Goal is to reduce discharge of pollutants from sewer 

system through long-term accountability

Landowners benefit in form of property value



What is the general process?

1. Document current condition of site, comparing with approved 
Stormwater Management Plan/Permit/Agreement

2. Verification that site’s drainage facilities are functioning as designed

3. Perform maintenance, repair, and improvements as needed

Communities have varying requirements:

➢Storm Water Management Practice Maintenance Agreement 
(SWMPMA) Inspection

➢Stormwater Management Plan (SWMP) Recertification

➢Stormwater Management (SWM) Permit Annual Maintenance 
Certification
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Stormwater Management Inspection, Maintenance, and Reporting 



When to act?

•Most MS4 permittees required to inspect at least once per permit term

•General permits require more frequent inspection/monitoring/sampling

•Some municipalities require annual reporting of 
inspection/maintenance documents

oEPA recommends annual inspections as a minimum frequency

•Notice is sent to landowner to alert them of the required action

•Municipality may keep public record of stormwater 
plans/permits/agreements and inspection/maintenance documents 
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Stormwater Management Inspection, Maintenance, and Reporting



• Notice received from municipality stating a 
BMP on site requires a professional 
inspection every five years
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Landowner Point of View

Landowner may be asked to send 

inspection and maintenance records from 

the previous year

Provide inspection form required and map 

of specific structure that required the 

inspection. 



• Notice received from utility stating an 
inspection was performed and action is 
required to comply with NPDES permit

• Following the receipt of a notice, the 
property owner will reach out to a licensed 
inspector or professional engineer of their 
choice (nmacdonald@aqualisco.com)
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Facility Manager Point of View

Describes authority for inspection and 

provides a list of unsatisfied permit 

requirements

mailto:nmacdonald@aqualisco.com


GIS Integration
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Water asset management and geographic information system (GIS) 

Technology to capture, store, 
analyze, manage, and visualize 
geographic data. 

Reduce operation and 
maintenance cost by staying on 
top of assets

Ensure water infrastructure are 
performing as designed.
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Inspections and Geographic Information System (GIS)

• Keeps inspection and maintenance records 
organized, accessible, and secure—no more 
paper files or scattered spreadsheets.

Centralized digital 
recordkeeping

• Simplify internal reviews and generate reports
Streamlined desk review 

and reporting

• Clear mapping of infrastructure, allowing teams 
to see what assets exist, where they are, and 
what condition they’re in

Improved asset visibility and 
data-driven decision making

• GIS platforms allow multiple users to access and 
update records in real-time.

Easier team collaboration



Key Inspection Phases
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1. Obtain site specific information from the client 
and/or the municipality
•Plan set, copy of SWMP agreement, aerial 
imagery, topographic maps, past inspections

2. Perform a desk review of the documentation 

3. Create an inspection plan
•Determine equipment needed:

oOne site may only require you to remove 
and measure down in a few structures
oA different site may require a kayak to 
measure the depth in a pond

•Add asset into asset management database
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Phase 1: Pre-Inspection Preparation
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Phase 1: Pre-Inspection Preparation

4. The inspector shares their 
inspection plan with someone from 
the office for safety!

5. Pack proper PPE Gloves, high-
visibility clothing, and safety shoes 
(steel or composite toe) 

•Don’t forget the pickaxe or 
measuring rod

•Protective eye wear, sunscreen, 
bug-spray

•Rain gear 



1. Prepared to Collect All Required Data

Importance:

• Ensures no critical information is missed.

• Supports compliance with client and 
municipal requirements.

Benefits:

• Helps select the right equipment and 
tools for the job.

• Reduces the need for repeat site visits, 
saving time and resources.

• Enables efficient and complete data 
collection during the initial inspection.

17

Pre-Inspection Preparation: Importance & Benefits



2. Identify and Familiarize with the Site and Assets

Importance:

• Provides a better understanding of site layout and context.

• Aids in recognizing inspection priorities and constraints.

Benefits:

• Streamlines asset identification in the field.

• Helps identify potential obstructions (e.g., assets located in parking spaces 
needing temporary access arrangements).

• Reduces time spent searching for assets during inspection.
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Pre-Inspection Preparation: Importance & Benefits
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Conducting Inspection
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What is Inspected?

• Various BMPs, including;

-Dry/Wet Pond

-Bioswales

-Rain Gardens

-Permeable/Porous Pavement

• Rip-rap channels 

• Catch basins and other storm 
structures

• General site condition (litter/erosion)

• Illegal discharges

- Illicit discharge detection and 
elimination (IDDE) form
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Inspection Observations (Common)

• Rip-rap channels are washed out

• Accumulated sediment in catch basins

• Site litter and erosion

• Sediment accumulation at pond bottom

• Lid stuck on structures due to paving

• Subgrade failure in paver area

• Wildlife (geese, raccoons, and beavers)

• Animal burrows/dens in pond side slopes

• Overgrown vegetation surrounding BMP

• Unlocked gates to BMP

• Trench drain full of debris



• BMP has been demolished

• Pipe separation inside 
structures

• Paver areas not draining

• Sinkholes
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Inspection Observations (Extreme Cases)



• Instant notification 

• In field staff capabilities:
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Streamline Inspection: Smart Phone Field Apps

Locate Perform

Organized photo log 

associated with each 

asset

Uniform and 

repeatable 

inspections

In field 

access to 

past 

inspections
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Adding information

• Add asset in field

• Map notes to communicate with 
other staff and maintenance 
crew:

-Reminder to update the rest 
of the asset information

-Mark an asset as unsafe or 
damaged, etc.



1. Use for Photo Log Organization

Importance:

• Ensures systematic and traceable documentation of 
field conditions.

Benefits:

• Saves time during report preparation and review.

• Links photos directly to specific assets or inspection 
points for easy reference.

• Reduces risk of misplaced or misidentified photos.
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Technology Use in Inspection: Importance & Benefits
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Technology Use in Inspection: Importance & Benefits

2. Use in Inclement Weather

Importance:

• Maintains continuity of inspection work regardless of              
weather conditions.

Benefits:

• Enables ongoing inspections even in rain, snow, or high humidity.

• Increases efficiency and flexibility in scheduling site visits.

• Protects records from physical damage or loss.

• Enhances inspector comfort and safety by reducing reliance on 
paper in the field.
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Post Inspection 



1. In office inspection review and edit 

2. Prepare photographic log and fill out required inspection form 

3. Quality control meeting with senior engineer
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Post Inspection 
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Plan set and/or 

previous 

inspections

Survey and 

inspection 
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Memorandum 



1. Use inspection report and approved 
permit/plan for scope of work 

2. Maintenance is performed, and verified 
via:

• Completion photos, or

• Follow-up site inspection.

After confirming completion, a qualified 
professional will certify and submit reports 
to the municipality and client.
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If Maintenance is Required



1. Specialized Knowledge Required

• Not all traditional landscaping or general 
maintenance crews are trained in the 
specific needs of GSI systems.

• GSI features have unique functional and 
ecological roles—improper maintenance 
(e.g., over-mulching, removal of key 
vegetation) can compromise system 
performance.

2. Quality Control

• Our team ensures consistent standards 
and procedures are followed across all 
sites.

• Easier to track performance history and 
adapt practices based on site-specific 
experience.
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Why use AQUALIS Team for Maintenance
Mich. | Detention Pond Failure



• Inspections are important to help 
prevent stormwater related disasters

• Municipalities and other agencies are 
generally cooperative to work with

• Record keeping is key

• Desk review = smoother inspections

• Grates are heavy! Work with caution

• Clients like to understand what is 
happening on their site

• Design with maintenance in mind

Key Takeaways
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Navigating Regulations and Best 
Practices for Inspection and 
Maintenance of Stormwater 

Management Facilities

Thanks for Attending!!
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Nicholas Macdonald – 

Business Development and Project 
Engineer

nmacdonald@aqualisco.com

(815) 349 3071

Duyen Lam, PhD

Project Engineer

dlam@aqualisco.com

(919) 697-8978

         
Questions?
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