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Agenda

• St. Louis County Stormwater Management 
Program overview

• Evaluation strategy



Metropolitan St. Louis 
Sewer District Overview
• Two utilities in one

• Sanitary
• Stormwater

• Service Area
• 535 sq. miles
• 1.3 million people
• 93 Municipalities

• Sewer Stats
• 3,000 miles of storm sewers
• 4,800 miles of sanitary 

sewer
• 1,800 miles combined
• 7 WWTPs
• 278 pump stations



Stormwater 
Pollutants and 
Impact on 
Water Quality

• Sediment
• Bacteria
• Chloride
• Nutrients
• Trash
• Fat, Oil, Grease (FOG)

• Metals and Organics



Stormwater 
Pollutants and 
Impact on 
Water Quality
• Increase in impervious area 

contributes to stormwater pollution



Stormwater Pollution 
Regulations

• Clean Water Act Amendments – 1987
• National Stormwater Program
• 1990 Phase I – Large cities
• 1999 Phase II – small cities (St. Louis County)



Stormwater 
Management 
Permit

• Reduce the contamination of 
stormwater runoff and prohibit illicit 
discharges

• 5 year permit terms 

• Six Minimum Control Measures 



Stormwater 
Management 
Plan (SWMP)

1. Public education and outreach on 
stormwater impacts

2. Public involvement & participation
3. Illicit discharge detection and 

elimination
4. Construction site storm water runoff 

control
5. Post-construction stormwater 

management in new development and 
redevelopment

6. Pollution prevention & good 
housekeeping for municipal operations 



The Past
2003 – 2021 SWMPs



The Future
2022 – 2026 SWMP

• Approved by Missouri 
Department of Natural 
Resources in August 2021 

• 61 co-permittees 

• Co-permittees share compliance 
responsibilities: 69 Best 
Management Practices (BMPs) 
across the six minimum control 
measures 

• Plan is formatted with two key 
elements:  The Narrative and 
the Table



SWMP Table
Defines who, what, why, when and how



St. Louis 
County SWMP
• 525 square miles



Successes…

2022 WEF Municipal 
Stormwater and Green 
Infrastructure Awards 

Program
Program Management  

Winner

Missouri Stream Team 
2018 Benefactor Award

APWA St. Louis Branch
Management Innovation 

Award 



Effectiveness Evaluation 
and the Iterative Process 
– A Permit Requirement

• St. Louis County Two-Step Permit
• 2017-2021 Permit, Section 4.1.1.4

“The SWMP document shall include…An iterative process to be 
utilized by the permittee that documents how each BMP is 
evaluated and subject to replacement or modification.  The 
permittee shall apply reasonable further progress by replacing 
or modifying ineffective BMPs with effective BMPs”

• 2021-2026 Permit, Section 3.1.B
“The SWMP shall include…A description of the iterative process 
to be utilized by the permittee documenting how each BMP is 
evaluated and subject to replacement or modification. The 
permittee shall apply reasonable further progress by replacing 
or modifying ineffective BMPs with effective BMPs”



Effectiveness Evaluation 
and the Iterative Process 
- How?

• What do we do with all our data?
• How do we effectively measure non-point 

sources?



Effectiveness Evaluation 
and the Iterative Process 
- Our Approach

• Researched BMP evaluation work 
around the country

• EPA Region III Publication 833-F-07-010 



Effectiveness Evaluation 
and the Iterative Process 
- Our Strategy

• All current SWMP BMPs evaluated for effectiveness – Keep 
it, modify it, or replace it.  THREE KEY AREAS:

• Program Operations – analyze metrics for trends

• Social Indicators – examine public survey reports for 
behavior changes

• Water Quality – compare stream sampling results to 
illicit discharge findings and 303(d) list monitoring 



Effectiveness Evaluation 
and the Iterative Process
- Our Strategy

• Evaluation Summary Report, see MSD 2021 MS4 Annual 
Report online

• Brief narrative, data, key area of analysis, and result (keep, modify, or replace) 
for each BMP. 



Effectiveness Evaluation
- Highlights

• We have implemented each of the BMPs with success 
(even during a pandemic) 

• We see positive indicators in social attitudes and 
behaviors

• BMP tracking metrics are showing positive implementation 
trends across the entire board

• 2020 303(d) List of Impaired waters
• Kiefer Creek was delisted for its Chloride impairment
• Williams Creek was delisted for its E. Coli Secondary Contact 

Recreation impairment
• Little Antire Creek was delisted for its E. coli Whole Body Contact 

Recreation impairment
• Mississippi River – entire segment throughout St. Louis was delisted 

for E. coli Secondary Contact Recreation impairment



Effectiveness Evaluation
- Highlights
MCM 1 assessment example
• BMP:  Post pet waste signs in parks

• Program operations completed: YES
• Trends and/or indicators: Positive trend of posted signs and parks, and 

positive change in behavior identified
• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights
MCM 1 assessment example
• BMP:  Distribute educational materials to food establishment 

facilities
• Program operations completed: YES
• Trends and/or indicators: Consistent trend of impressions and 

decrease trend in food service establishment (FSE) notice of violations 
(NOVs)

• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights

MCM 2 assessment example
• BMP:  Clean-up events

• Program operations completed: YES
• Trends and/or indicators: Positive trends of trash collected, 

participation, and impressions. 
• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights
MCM 2 assessment example
• BMPs:  Inlet labeling and inlet labeling 

mapping
• Program operations completed: YES
• Trends and/or indicators: Positive trend of 

marking events and positive change in 
behavior identified. 

• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights
MCM 2 assessment example
• BMPs:  Inlet labeling and inlet labeling 

mapping 
• Program operations completed: YES
• Trends and/or indicators: Positive trend of 

marking events and positive change in 
behavior identified. 

• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights

MCM 3 assessment example
• BMP:  MSD, survey all channels, 270 miles annually
• Data review – decreasing trend in findings, 21% of last three 

years total findings septic tank related

IDD - Illicit Discharge Detection



Effectiveness Evaluation
- Highlights

MCM 3 assessment example (continued)
• BMP:  MSD, survey all channels, 270 miles annually
• Data review – More IDD complaints than survey findings  



Effectiveness Evaluation
- Highlights

MCM 3 assessment example (continued)
• BMP:  MSD, survey all channels, 270 miles annually
• Water quality review – 21 bacteria impaired listed stream 

watersheds, (nearly 1,000 miles of total impaired listed 
streams watersheds open channels)

• Data review - 21% of last three years total survey findings 
were septic tank related

• Data review - Septic tank layer (2018-2019 BMP)



Effectiveness Evaluation
- Highlights

MCM 3 assessment example 
(continued)
• BMP:  MSD, survey all channels, 

270 miles annually
• Program operations completed: 

YES
• Recommendation:  MODIFY 

BMPs to target impaired stream 
watersheds and add septic tank 
field surveys.  195 new miles to 
survey annually



Effectiveness Evaluation
- Highlights

MCM 3 assessment example
• BMP:  Distribute yard waste related door 

hangers
• Program operations completed: YES
• Trends and/or indicators: Positive change in 

behavior identified.
• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights

MCM 4 assessment example
• BMP 47:  Track construction waste BMP procedures, 

complaints, and findings, co-permittees and MSD (findings)
• Program operations completed: YES
• Trends and/or indicators: Positive trend in decreasing formal NOVs.
• Water quality:  No increase in Plan Area total suspended solids
• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights
MCM 5 assessment example
• BMP 51:  Post construction strategies and controls, 

copermittees and MSD
• Program operations completed: YES
• Trends and/or indicators: BMPs/strategies are effective to improve 

water quality
• Water quality:  Ecoli stream delistings
• KEEP BMP MOVING FORWARD



Effectiveness Evaluation
- Highlights

MCM 6 assessment example
• BMP 64: Track salt application rates, copermittees

• Program operations completed: YES
• Trends and/or indicators: Decreasing trend in application rates 

correlates to a decreasing trend in several Plan Area streams chloride 
concentrations

• KEEP BMP MOVING FORWARD



Roland Biehl
(314) 436-8715
rabieh@stlmsd.com

Thank You!

Questions?




