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Stormwater sampling

e Stormwater contains elevated levels of
pollutants

 Need to estimate pollutant levels
— Comply with stormwater permits
— Develop accurate models of runoff dynamics

e Calculate pollutant loads from Event Mean
Concentrations (EMCs)
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How good are our estimates?

What is the bias associated with different
sampling strategies?

How accurate are different sampling
strategies?

How do the sampling strategies perform
across storm sizes?

How does accuracy vary with respect to cost?




Approach

e Use dynamic model to simulate runoff
— Simulate a decade of storms

e 167 sampleable storms

— Flow, TSS, total copper, fecal coliform

e Virtually sample model hydrograph and
pollutograph
— Know “true” EMC

— Estimate EMC with different samplings
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True storm EMC

e (Calculate model load at

each time step .
e Sum all to get “true” [ \\
storm load g / \
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Sampling strategies

e Time-weighted composite
 Flow-weighted composite
e Pollutograph

e Microsampling
— Flow weighted

— Time weighted




Time-weighted composite

 Take aliquots at a set
time pacing
— Often with an
autosampler

— 48 aliquots

e All aliquots into a

common sample

— Analyze one sample for a
storm EMC
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Flow-weighted composite

 Take aliquots at a set

flow pacing
— Autosampled every X ft3 /,\\

Flow

— 48 aliquots

e Allaliquots into a / \
common sample N —-
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Pollutograph

e Sample at targeted
storm volumes

— Evenly-, front- and back- /,\\

weighted

Flow

 Analyze all samples / \
— Use flow data and j -

individual sample data 0% 0% 4% 0% 80%
to calculate EMC
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Microsampling

e Take a sample at a set

flow or time pacing ,
— Target storm sizes / \
e 0.25”0.55”1.1” 2.4” 5 ’ \
— Time pacings S
— 10 aliquots/sample / \
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Sampling strategies

Flow-weighted compositing %
— 50,000 100,000 200,000 300,000 50 ’ ft3
Time-weighted composmng @

— 51015 203060 min

Pollutograph sampli
— Front, evenly a
— Entire sto to 24 hours

— 4 an
Mi Ilng

 Froni\ evenly and back flow-weighted
* Increasing time paced
2,4, or 8 samples
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* Bias
* Accuracy
e Cost vs. bias and accuracy
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Bias of strategies

TSS Median Bias

TSS Median Bias
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Bias of screened strategies
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Accuracy
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Bias and sampling cost

TSS Median Bias
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Accuracy an INg cost
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Summary

Method Bias Accuracy Cost

Flow-weighted | +++ | o« | S
Timeweighted | -—— | .« | 0§
Microsampling2 |+ | eee | S5
Microsampling2time | - | e | 5

Microsamplingd |+ | eee | 0SS5
Microsampling4time | - | e | 885
Microsampling8 |+ | eee | 555
Microsampling8time | —— | e | $5%5
Pollutograph4 |+ | eeee | 55555
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SOUTHERN CALIFORNIA COASTAL
WATER RESEARCH PROJECT
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4 Public Agency for Envirommental Research

Research Areas Documents

Data Comtact Us

The Southern California Coastal Water Research Project (SCOWRP) is a research institute focusing on the coastal
ecosysterns of Southemn California from watersheds to the ocean, SCOWRP was formed in 1969 to enhance the scientific
understanding of inkages among human activities, natural events, and the health of the Southemn California coastal
emvironment; to communicate this understanding to decision makers and other stakeholders; and to suggest strategias for
protecting the coastal emvironment for this and future generations
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MNews

FWelcome to the New SCCWRP
Website (10/15)

¥ Dorothy Green: Advocate for Coastal

Recent Publications

+ Status of Perennial Estuarine
Wetlands in the State of California

¥ The Reqional Workshop for Harmiul

Protection {10/13)

FWelcome New Commissioner John
Smyder (9/12)

FSCCWRP Commission Chair and
Co-Chair Selected {(9/12)

Algal Blooms (HABs) in California
Coastal Waters

¥ Incorporating bicassessment using
freshwater algae info California’s
Surface Water Ambicnt Monitoring
Program (SWAMP).
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Percent of storms captured

e Look at number of
storms that were
sampled
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Conclusions

e Different sampling methods have different
bias and accuracy

e Method bias and accuracy can be quantified
— Flow and time weighted generally most inaccurate
— Flow weighted microsampling better
— Pollutograph sampling most accurate

e Costs generally go up with increased bias and
accuracy
— Trade off between cost and bias/accurac
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