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MS4 Basics



What is an MS4?

• Municipal Separate Storm Sewer Systems

• Describes the infrastructure used to convey stormwater

• MS4 operators (towns, cities, etc) required to:
• Obtain National Pollutant Discharge Elimination System 

(NPDES) permits, and
• Develop a stormwater management program (SWMPs)

• Two types of MS4s
• Phase I – medium to large municipalities
• Phase II – small municipalites, counties, and non-traditional 

communities (military installations, universities, etc)
• Rogers County is a Phase II MS4



Minimum Control 
Measures (MCM)

Stormwater 
Management 

Program 
(SWMP)

MCM 1: 
Public 

Education & 
Outreach

MCM 2: 
Public 

Participation

MCM 3: Illicit 
Discharges & 

Outfalls

MCM 4: 
Construction

MCM 5: Post 
Construction

MCM 6: 
Housekeeping

• MCMs refer to the individual 
components of a Stormwater 
Management Program

• When implemented together, are 
expected to reduce pollutants 
discharged to the receiving streams 
to the Maximum Extent Practicable 
(MEP).

• Outfall inspections are only one part 
of a SWMP



MCM 3: Illicit Discharges and Outfalls

• Illicit Discharge: “... any discharge to an MS4 that is not composed entirely of stormwater ...”  – EPA

• Operator required to develop, implement, and enforce an illicit discharge detection and 
elimination program. This includes:
• A regulatory prohibition on non-stormwater discharges into the MS4

• A plan to detect and address non-stormwater discharges 

• A map showing the location of all outfalls



Outfall Inspections



Dry Weather Field 
Screening

• Perform assessment during periods 
of dry weather

• Less than 0.1” of rainfall in previous 
72 hours

• Easier to identify illicit discharges

• Visual inspections and simple water 
quality tests



What To Look For

• Flow presence, amount, color, & components

• Staining

• Cloudiness in water

• Excessive sediment

• Foam

• Sanitary waste

• Odors present



Traditional Method (Pen & 
Paper)
• Drawbacks:

• Knowing which outfall you’re on

• Entering correct Outfall ID

• Consulting external device for Lat/Long ... and entering it correctly

• The tedium of repeated data entry of Inspector and Date

• Missing or incomplete information

• Risk of data loss (accidentally dropping the forms in the water)



Transition to Digital

ESRI Field Maps

ESRI Survey123

•  iPads with ESRI apps installed

• Advantages:
• Instant integration of inspections with data

• Maps provide situational awareness

• Multiple layers to enrich the data

• Feature-linked photos and inspections



ESRI Field Maps
• All-in-one mobile app to capture data in 

the field

• Collect features, attributes, & photos

• Available in iOS and Android

• “Map-centric”

• Location can be provided with 
commercial-grade GPS units or using 
the device’s internal GPS

• Procedure:
1. GIS person creates web map in the 

office
2. Mobile worker opens it in Field Maps
3. Mobile worker can work offline or 

connected
4. Sync throughout or at end of day



ESRI Survey123
• Smart forms using the XLSForm standard

• Available in iOS and Android

• “Form-centric”

• Sophisticated workflows
• Conditional logic
• Auto-calculations
• Default values
• Much more ....

• Procedure:
1. GIS person creates survey form in the 

office
2. Mobile worker opens it in Survey123 (or 

embedded in Field Maps)
3. Mobile worker can work offline or 

connected
4. Sync throughout or at end of day



Inventory & Assessment Area

• Rogers County District #2

• Approx. 45 mi2 area

• 225 outfalls



Outfall Creation
(Field Maps)
• Add new or edit existing outfall

• Fill out basic information

• Take photo

• Link to the Survey123 form can be embedded in the map

• Some fields can be auto calculated by the GIS using Arcade
• Nearest Address – from a parcel layer

• Last Inspected – from the related Inspection table



Outfall Inspection
(Survey123)
• Conduct Inspection link opens up Survey123

• Automatically transfer key info from the outfall 
layer

• Inspector

• Inspection Date and Time

• Outfall ID

• Conditional logic – fields change based on Outfall 
Type

• Mandatory fields require user selection to submit



Back In the Office



ArcGIS Online

All this work is done within Rogers 
County’s ArcGIS Online (AGO) 
organization. ArcGIS Online is a web-
based GIS platform where you can 
create, store, and use maps, apps, and 
data. It’s an affordable option for small 
communities that may not want to 
maintain their own server infrastructure.



Outfall 
Inspection 
Editor
• ESRI Experience Builder app

• Review and edit data in 
office

• Edit Outfalls and Inspections

• Certain key fields remain 
non-editable (to protect data 
integrity)



Outfall 
Inspection 
Dashboard
• ESRI ArcGIS Dashboard 

app

• Reporting and visualization

• Filter on data

• Outfall data + photos

• Inspection data + photos

• Charts



Advanced 
Dashboard 
Functions
• Extend dashboard functionality with 

Arcade

• Arcade is ESRI’s lightweight scripting 
language

• Calculate things on the fly without 
alterating the underlying data



Advanced 
Dashboard 
Functions 
Example #1
• How to know which outfalls 

haven’t been inspected in 
over a year?

• Use Arcade to color code 
the list.

• Code is dynamic, so it 
keeps up with the date.



Advanced 
Dashboard 
Functions 
Example #2
• Show outfall condition 

based on most recent 
inspection



Looking Ahead



Inventory Results

2022 2023 2024
No Data 11 1 9
Eroding 1 0 0
Poor 1 0 0
Fair 35 3 8
Good 171 43 30
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Outfall Condition By Year

• Full inventory (225 outfalls) in 2022

• 20% reinspected every year thereafter

• Goal is to inspect every outfall at least 
once every 5 years



Looking ahead

• Rogers County New GIS Department

• The transfer of the Map and Database will allow 
the county to:

• Continue with Outfall inspections without having to 
change current procedures (Continuity)

• The county will not have to resort back to the 
traditional method of pen and paper inspections



Continuing Maintenance and 
Further Growth
• Goal set forth by ODEQ is to reinspect 20% of the 

outfalls a year

• In the coming years, we hope to achieve up to 50% 
a year

• Add new outfalls as the County population 
continues to expand and new subdivisions are 
constructed in the county’s urbanized area
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