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* SCM Cost-effectiveness???
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* Stormwater Treatment
Processes

* Study Approach: Start with
existing regulations, work
towards greater scientific
validity

* Methodology: use literature
meta-analysis to evaluate
percent removal uncertainty

Taxonomy of processes from Scholes et al. (2008)

Increased ease of applicability
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Wetland System, Orlando, Florida
Roadside Vegetated Treatment
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163 Studies, 308 unique SCMs from:
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* Measurement Error
* Precipitation (sometimes)
* Depth and Discharge
* Autosampling, Manual Sampling
* Sample Storage and Preservation
* Laboratory Characterization

e Estimated as + % from error studies

in the literature

Green Roof Study — VanWoert et al. (2005)

Photo by M. Aguilar
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Fig. 4. Automatic water sampling setup for bioretention basin testing.

Bioretention Study - Lucke and Nichols (2015)
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Tipping Bucket Rain Gage
Pressure Transducer

Bubbler

Float Recorder

Ultrasonic Transducer
Manning's Eqn
Stage-Discharge Relationship
Acoustic Doppler Velocimeter
Standing Wave Flume
Mechanical Flow Meters
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Observation Uncertainty, v,
as 1% of Measurement

* Example: Bioretention monitoring in
Passeport et al. (2009)
* Bubblers and V-notch weirs
* Flow-paced Autosamplers
» Standard Laboratory Methods
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Total Mass Load % Removal (TR) = RR + IPR X (1- PRH

Source Study Data Points

Reference [SCM Name]
Davis et al. (2001) [Large Box, U]
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Bioretention - Total Phosphorus % EMC Reduction

* More studies }{Iess uncertainty

* (+) Removal of all three pollutants:
* Permeable Pavement
* Bioretention

* (+) Removal of Suspended Solids
* Filtering Practices
* Vegetated Filter Strip
* Constructed Wetland

VDEQ, Credit Values

* Top 3 — Infiltratj -» Insufficient data  VDEQ Credit Values,\
inwater Harvesting

No.of SCMs  VDEQ TR Category
SCM Category % Total Mass Load Reductipn ({R) Studied TR Credit Uncertainty: Ucat

Width

-100 -50 ] 100 RR PR L1 L2 Bounds
22 55 90 [2,98%)]
Bioretention 21 12 64 90 [27,98%]
— 10 [34,100%]
H— ———- 42 50 75 [9.87%]
Wet Pond ————O—— 0 21 30 40 [32.75%]
p——— — 40 [-55.80%]
19 15 31 [-2953%]
Extended Detention 0 7 10 24 [-28,42%]
— 19 [-5,97%)
12 20 40 [-80,72%]
Wet Swale 0 7 25 35 [-92,79%]
— — 1 [-67.88%]
-100 50 0 50 100
Total Uncertainty Bounds  Environmental Uncertainty, u,,, VDEQ Credit (VDEQ, 2013)
i Ueny + Ugss B Total Phosphorus © VDEQ Level 1(L1)
B Total Nitrogen < VDEQ Level 2 (L2)

Total Suspended Solids

96%
1%
65%
96%
107%
135%
82%

69%
102%

15 SCM Categories (only 4 shown)
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IV. Conclusion/
Discussion

* Primary Outcomes:
* SCM Uncertainty using % Removal confounds effective management decision
* Insufficiency of the metric
* Insufficiency of the SCM category paradigm

* Next Steps:
* Build framework for u,,, and u,,, separately in two part paper
* Further refine the combination of component uncertainties
* Use probabilistic methods: PDFs, Monte Carlo simulation instead of + summary statistics?

* Combine two components in third paper that evaluates effects on SCM selection,
TMDL progress, impact of uncertainty on cost/cost-effectiveness
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