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 Need for Inspection and Maintenance 

 Highlighting NCHRP project 25-40 -Long 
Term Performance and Life Cycle Costs of 
Stormwater Best Management Practices report 
and tools 



 Financial Management 

 Project Management 

 Asset Management 

 Information and Outreach 

 



 Understand Life Cycle Costs (of selected 
infrastructure categories per “TAMP”) 

 Develop improved resource consumption 
tracking methods for MnDOT Maintenance 
activities, collect resource consumption data. 

 Analyze and utilize data to build models 
which will provide quantifiable information 
for the maintenance component of asset 
lifecycle cost analysis. 

 



 Many transportation agencies build 
stormwater BMPs whose long term 
performance and maintenance costs have not 
been determined 



 I & M is a MS4 permit requirement 

 DOTs maintain what we build in the R/W 

 Proper maintenance lowers risk of BMP failure 

 Since we maintain our BMPs – we might as 
well select ones that perform well and have 
lower life cycle costs. 

 The 25-40 tool can help 



 Develop relationships of maintenance and 
performance 

 Develop long term understanding of changes 
in performance 

 Develop a tool to predict performance and 
life cycle costs 
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• Background: 
–  Literature Review 

–  DOT Survey 

–  FHWA, EPA, and Legislative Initiatives 

– Maintenance and Inspection 

• Assessment: 
– BMP Performance 

– Unit Load Reduction Modeling  

– WLC Models  

– Maintenance and Inspection Protocols  

• Tool Development 
– Data Collection Protocols  

– Non-structural BMP Assessment  

 



 BMP Datasets are limited (~5 years was 
longest data set) 

 Maintenance information vs. performance is 
lacking 

 Costs are very site-specific, especially in 
retrofit only scenarios 

 



 Vegetated swale 

 Filter strip 

 Dry detention basin 

 Bioretention 

 Wet pond 

 Sand filter 

 Permeable friction course (PFC) overlay 



• Volume 

• TSS 

• Pathogens 

– Fecal coliform 

– E. coli 

• Metals 

– Total copper 

– Total lead 

– Total zinc 

• Nutrients 

– Total phosphorus 

– Dissolved phosphorus 

– Nitrate (NO3) 

– Total Kjeldahl nitrogen (TKN) 

– Total nitrogen (TKN + NO3) 

 



 Rain Gages -343 NCDC COOP,40 ASOS 

 Highway Runoff Database (HRDB) version 
1.0.0a 

 National Stormwater Quality Database 
(NSQD) version 3.1 

 International Stormwater BMP Database 
(3/14/2013 version) 

 



• Physically based hydrology and hydraulics 
– Long-term continuous simulation and data analysis 

– Percent volume captured and treated 

– Percent volume lost due to infiltration and ET 

• Empirically based water quality 
– Non-parametric statistical methods 

– Determination of significant concentration 
reductions 

– Influent/effluent regression analysis 

 



• Defines inspection requirements, maintenance 
triggers, and maintenance actions for selected 
BMPs 

• Primary sources: Caltrans, Oregon DOT, Arizona 
DOT, Maine DOT, New York DOT, DelDOT, NCDOT, 
and Texas DOT 

• Developed three levels of maintenance: Low, 
medium and high – default is correlated to rainfall 
(Less than 20 inches, between 20 and 35 inches, 
35 inches) 

 



 Built upon the WERF Whole Life Cost Models 

 Line-item basis with defaults from RSMeans 
and research 

 



 Precipitation 

 Drainage area 

 Impervious area 

 Site conditions (soil, slope, runoff coefficient) 

 BMP dimensions 

 

 Default/Optional user defined 

 Influent 

 Capital costs 

 O&M costs, frequency 

  

 

 



 



 



 Volume reduction 

 Pollutant treatment 

 Effluent 

 Amount Bypassed 

 Load and Concentration 

 Cost per treatment 

 





 



 



 



 



 



 



• The non-structural BMPs that are qualitatively 
assessed within the report are: 
– Storm drain cleaning 

– Sweeping 

– Irrigation runoff reduction practices 

– Smart landscaping 

– Trash management programs (including 
education/outreach) 

– Elimination of groundwater infiltration (to storm 
drains)  

– Slope and channel stabilization 

– Winter maintenance activities (traction aides) 

 



 Performance 

 WLC cost Factors 

 Pollutant load reduction 

 Sustainability Rating 
◦ Pollutant avoidance/removal effectiveness 

◦ Cost/mile 

◦ Social/Institutional Impacts 

 



 Comparison between BMPs 

 Evaluating BMPs at a watershed scale 

 Optimizing cost effective performance 

 Estimating resource needs 
◦ I & M schedules 

◦ Staffing 

◦ Equipment 

◦ Funding 

 Enhance performance of non-structural BMPS 
 

 

 



 Emphasis on Volume Control BMPs 
◦ NCHRP 25-41 and 25-42 tools 

 Innovative adaptations and enhancements 

 New and additional BMPs 

 Tracking of actual performance and cost 

 

 



 Fiscal responsibility and asset management 
are fundamental DOT goals 

 I & M important to achieve these 

 25-40 tools can help predict long term 
performance and costs 

 25-40 tools can help optimize water quality 
compliance strategies 

 Tools needed for additional BMPs 
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