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Stormwater BMP
Asset Management

» 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




Enhancing Financial Effectiveness -
MnDOT’s Wildly Important Goal

» Financial Management

» Project Management

» Asset Management

» Information and Outreach




Asset Management

» 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.




Challenge

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




Good Business Practice

» | & 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




NCHRP Project 25-40 Goals

» Develop relationships of maintenance and
verformance

» Develop long term understanding of changes
in performance

» Develop a tool to predict performance and
life cycle costs
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Project Outline

. 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




Limitations

» 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




Tools Developed for

» Vegetated swale

» Filter strip

» Dry detention basin

» Bioretention

» Wet pond

» Sand filter

» Permeable friction course (PFC) overlay




Treatment Paramaters

- 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)




Data Sources

» 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)




Model Development

. 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




Inspection and Maintenance

. 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)




Whole life costs

» Built upon the WERF Whole Life Cost Models

» Line-item basis with defaults from RSMeans
and research




Inputs

» Precipitation

» Drainage area

» Impervious area

» Site conditions (soil, slope, runoff coefficient)
» BMP dimensions

» Default/Optional user defined
» Influent

» Capital costs

» O&M costs, frequency







Sbep 2 Select the Sate your project is located and the min gage closest to the project

States within Selected Region Rain Gages Available in State
Oregon [Z] WLLAKMETTE WALLEY - PORTLAND INTL AP
CO0R 1D 356731
Blewsfion , feet 14
@5th Percenfile, 2d-Hour Sloem Depth, inches .63
S5th Percenfile, 2d-Hour Sloem Depth, inches 0.5
Mwemge Anrunal Precipiiston Depth, noes 36T

Saep & If available, ovemide the existing datz and provide project specific raim datz

Project Location B5th Percentile, 24-Hour Storm Depth [in] 0E3
Project Location Average Annual Precipitation Depth (in) %7

Mole: Diefall precipilation =iatistics and fhe projecl-2pecific precipitation sintisbcs are for reference and scaling purpo=es only; they do ot imply
& BMP =ize ysed for perfomance enslyziz. The user eniers the BMP sizing pammeters o be snalyzed on e Project Design sk,

Headings and Descrptions
U=y Erfaresd Dals
Reference Dats: do nok mdi cells




Outputs

» Volume reduction

» Pollutant treatment

» Effluent

» Amount Bypassed

» Load and Concentration
» Cost per treatment




NCHRP Dry Detention Evaluation Tool

Project Title Test Fun
Project Location Portiand, OR
Company Geasyniec Consultnts

Results Summary Report

Summary of Modeled Scenario

The modeled scenanio consists of a tributary area of 5 acres at 60% impervious, draining to a Dry Detention Basin EMP.
Analysis is based on the [2] WILLAMETTE VALLEY - PORTLAND INTL AP gage, in Oregon, with Project Location 85t percentie, 24-hour storm depth of 0,63 inches, and Project Location average annual precipitation depth of 36.7 inches.

Summary of Primary Conceptual Design Parameters

Dry Detention Basin Inflow
Siorage Volume (cu-f) 5,000 /

. L . Primary Emergency
Linderlying Sail Incidental Infittration Rate (inkr) 02 overfiow | Overflow
Impermeakle Liner Present? no Freeboard - 4 -

o iser
Water Quality Depth [Depth to Primary Overfiow) [f) 3 Water quality depth 3 structure

See "Project Design” tab for detailed inputs

Summary of Whole Lifecycle Cost Results




Summary of Whole Lifecycle Cost Results

Gapital Coating Method Line ltsm Enginser's Extimats
Assumed Lavel of Maintenancs .

Eafimated Capital Coat § [2013) §34, 345
Eafimated NPV of Dasign Life Maintsnanca Costa, § (2013) §28,570
Eatimatad NPV of Design Lifa Whla Lifa Cycle Caoat, § (2013) $84,124
Eafimated Annualized Whole Lifa Gycle Gaat, $iyr (2013) §3,304.08

Costs are based on design (il with routne amd major maintenans.,




Summary of Volume and Pollutant Load Performance

Volume and Pollutant Load Performance

Pathogena [GFLiyr)

Percant of
'"‘m’f::‘:ﬂ’:"_r"" Baseline Runoff
' Vohsne, % E. Cali Fecal Colifoem
Bassling Average Annual Runoff Volums 208 208 - I5MEHS | 5132E+15
Runcff Bypaassd 47,000 22 % BOME+14 1. 1860E+13
BMF Captured 161,208 T74% ITREHS | 3OTAEHS
Total Volume Reduction 13,300 18.0% SEEZE+14 J.H04E+14
ET Reduction 0 0.0%% -
Infiliration Reduction 33,300 18.0% -
Traatment Radwction - - 18T6E+15 1. 3dE+15
BMP Effluent 127 208 i1 4% J0B0E+14 1 BEH1S
Total Diacharge 174,908 B4 0% 1110E+15 2 THlE+13
BMP Load Reduction - - 2 AA4E+15 2ATAEH S
% Anmuzl BMP Load Reduction - % A%
Hydrologic Performancs Pathogana
Annualized Cost Per Unit of Performance ($%/cu-ft remaved] (351012 CFU removed)
Yo lume Reduction Wolume Capture E. Cali Fecal Colifiorm
Whols Lifscycle Cost per Unit, annualized {2012 dollars) $0.10 $0.02 §1.38 $1.42




Summary of Volume and Pollutant Load Performance

Average Annual Pollutant Loads
Volume and Pollutant Load Performance ercsnt of Pathogens (GFUlyr) Metals (lbiyr) Nutrients (IbiyT) Sediment (Ibfyr)
Avarags Annual .
Volume, ciiyr Ha:dllm Ru:;nﬁ . N
olume, E Cali Fecd Colifoom | Total Copper | Total Lead Totl Zinc Nirmeog | o= Kmﬂll Total Nirogen FE:"‘:“" Total Phasphonss ':I?Em*"
|Hlae|'l'n Average Annvual Runoff Volume 208,208 = JIHEHT SAREHT 0543 0373 2470 13 3047 4385 315 273 1806.0
|Runoﬁ Bypassed 47,000 20% BOMEH4 11B0EHS 0123 013 0.558 n LED a8 073 130 408.0
BMF Capturad 164,208 TT4% 2T52EHS IITIEHS 04H 0444 13 10.67 2338 3403 18 445 13085
Total Volume Reduction 33,300 16.0% S.682E+14 BIEH4 0.087 0.2 0385 220 482 .03 [k 082 287
ET Reduction 0 0.0% - - - - - -
Infitration Reduction 1,300 16.0% - - - - = = = _ _ B B
Treatment Reduction = = 1.8TBEHS 1.54EHS 0152 [ s} 0.883 123 334 481 (0] 13 TaT8
137 908 4% J.080E+14 1.800E+15 0.182 0130 0.635 T24 1520 2240 200 230 Errdi]
174,008 840% 1110EHS 2TB0EHS 0304 0.260 1480 10.30 2200 3230 7 3.60 T30.0
- - ZAMEHS | 23IT4EHS 0238 0314 1278 343 8.16 1183 (] 215 10768.5
% Anmuzl BMP Load Reduction - % A6% T S 2% 2P % 20% 16% It %
Hydrologic Performancs Pathogana Metals Nutrients Sediment
Annualized Cost Per Unit of Perf ($8/cu-ft removed) ($8/10%12 GFU removad) ($$/1b removad) (§$ ramovad) [$4/1b remaved)
Volume Feduction |  Volume Capture E Cali Fecal Colifoem | Total Copper Totd Lead Total Zinc Mitrate [NO3] '!MK;MI'I_'INH Total Nitrogen FE:,":‘"‘ Tatal Phosphons 'gliwﬂiﬁﬂl
Whals Lifscycle Cost per Unit, annualized {2043 dollars) $040 $0.02 $138 $142 $14.108 $10,71 $261 $081 8112 $280 68,503 $1,564 $313




Percentage of Annual Runoff Volume
Discharged and Removed

W Runoff Bypassed

B ET Reduction

o Infiltration Reduction
B BMP Effluent

E. Coli

Percentage of Annual Runoff Loads Discharged and Removed

Fecal Coliform Total Copper  Total Lead Total Zinc  Nitrate [NO3] Total Kjeldahl Total Nitrogen  Dissolved Total Total
Nitrogen Phosphorus  Phosphorus  Suspended
[N solids [Ts5]
® Runoff Bypassed W BMP Effluent  m Total volume Reduction Treatment Reduction




Summary of Average Water Quality Concentrations

Average Influent and Effiuent Quality Summary Table Pathogens (C-FLM 00mi)
E Cali Fecal Coliform
Influsnt Concaniration 023 g1
Treated Effiuent Goncentration 34 U2
Whola Effluent Goncantration* pre! 5514

* Accouning for redted efluent qualty, bypass efuent quality, captire effcency and voiume reducion




Summary of Average Water Quality Concentrations

Average Annual Gancentration
Averags Infiusnt and Efflusnt Quality Summary Tabla Pathogens (GFUM 00mi) Matala (uol ) _ Nutrients (mgll) Sediment (mglL) |
E.Coli Fecd Colifoom | Total Copper | Towl Lead Total Zing Mitrate [NO3] 'i"""““m TotlNizogen | prieyres | Total Phosgbens "’;:T;r’s";"
Infiuent Goncentration 6025 0 “e 08 18093 108 23 33 025 0.44 13884
Treatsd Effluent Concaniration 249 w2 278 1830 948 081 190 280 025 028 036
Whols Efflusat Concentration* 23 5574 788 nm 108.45 085 204 286 05 033 6.2

* Accouring for treated effiuent quality, bypass efiuent quality, capture efficiency and volume reduction




Nonstructural BMPs

. 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)




Qualitative Assessment

» Performance
» WLC cost Factors
» Pollutant load reduction

» Sustainability Rating
o Pollutant avoidance/removal effectiveness
o Cost/mile
o Social/Institutional Impacts




Uses

» Comparison between BMPs
» Evaluating BMPs at a watershed scale
» Optimizing cost effective performance

» Estimating resource needs
o | & M schedules
o Staffing
o Equipment
> Funding
» Enhance performance of non-structural BMPS




Needs

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

» Innovative adaptations and enhancements
» New and additional BMPs
» Tracking of actual performance and cost




Summary

» Fiscal responsibility and asset management
are fundamental DOT goals

» | & 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




25-40 Webinar
Coming in October

» October 9 777
» 2-3:30 ET 7?




