STORMWATER POLLUTANT CALCULATION /})VLAWMO
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Purpose & Goals
Purpose: Building off of the Stormwater Runoff Calculation activity, this activity goes into more detail
concerning annual runoff as well as estimating pollutant loads. Students will learn to think like
professionals in engineering and water resource fields.

Goal: Using the schoolyard, the students develop an understanding of stormwater runoff and pollutant
load over time. Students can apply trends found in this activity to any landuse type, and explain the
landuse’s implications on water resources.

Standards Time: 45 min- 1 hr Grades: 7-12
STEM Math: 4.1.1.5.,4.2.1.1.,4.2.2.1.,5.1.1.4.,5.1.3.4.,5.2.1.1., 6.3.1.3.

STEM Science: 4.1.2.1.1.,4.1.2.2.1.,4.3.2.3.1., 4.3.4.1.1.,,5.1.1.1.4.,5.3.1.2.2,,5.1.3.4.2.,6.1.2.1.1., 7.1.3.4.1., 7.1.3.4.2.,
8.1.3.4.2.,8.3.2.3.1.,8.3.2.3.2.,8.3.4.1.2.,9.1.2.2.2.

Preparation & Materials
With more intricate calculations in this lesson than the stormwater runoff lesson, ma
surface areas may not be time permitting. This activity fits an indoor classroom s
and resulting discussion.

» Map of schoolyard (PDF provided by VLAWMO) \ age measurements
e (Calculators
e Runoff coefficient tables & calculation workshee

Procedure

1. If students have not done the stormwater runoff calculation lesso

wually measuring school yard
ng focused on calculations

precipitation.
2. Calculate ann

e (ft®) from~each landuse surface.
4. Calculate pollytant loads (Ib.\from each landuse surface and total the findings. Calculate for both TSS (total suspended

solids) and tal phosphorous). Suspended soilds are things such as sand particles, which carry nurtients and
contaminantsyang phosphoro hich créates an excess that causes lower dissolved oxygen, fish kills, and algae
blooms. Custo e two suypfage area’s acerage to analyze what difference this makes in terms of pollutant load.

Reflection \\7
1. Which surfaces shed most pollutants? Are these also the surfaces with the most surface area, or the surfaces that

generate the most runoff? Create custom landuse surface totals out of the data and analyze the combination of various
surfaces.

2. How do total annual rainfall and the runoff coefficient effect annual runoff depth? What would it take to maintain a low
annual runoff if a site had high annual rainfall and a high runoff coefficient? What if there was a high annual rainfall
and a low runoff coefficient?

3. Describe the problems and assets for each region of the schoolyard (N/S/E/W). Balancing these problems and assets,
where would a water quality project be placed to have the greatest impact on water quality?

4. After analyzing your schoolyard, what strategies do you think the building planners had for runoff? Would you have done
anything differently?

Assessment

At the end of the activity, students will have obtained an estimated pollutant load for each landuse surface on the
schoolyard, as well as a total pollutant load for suspended solids phosphorous. Students will be able to explain which land
surface covers are benefitial, and which are risky, to water quality.
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Equation Descriptions
1. Annual runoff depth:

D,=P.P R,

D.= Annual runoff depth (in)

P = Total annual rainfall depth (in)
Found on websites like USclimatedata.com. Saint Paul’s average is 32.01”

R, = Runoff coefficient
Refer to the coefficient table with coefficients provided by VLA

2. Annual stormwater runoff volum

to convert the final result into cubic feet.

3,630 = Conversion facto
3. Pollutant loac

=RxC«6.243 x 10°

L = Pollutant load (lb)
R = Annual stormwater runoff volume (ft3)

C = Average annual polltant concentration in mg/I
Calculate each landuse surface for total suspended solids (TSS) and total phosphorous (TP), seperately.
TSS: 54.5 mg/L TP: 0.3 mg/L Average concentrations provided by the Minnesota Pollution Control Agency

6.243 x 10° = Conversion factor to convert the final result into Ibs.
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Additional Notes

Coefficients: Coefficients are rates of runoff generated by research. Different
surface areas have different rates of runoff. So depending on the surface, some water
will infiltrate into the ground, some will runoff, and some will be taken up by plants, and
some lost to evaporation.

While pavement is an easy and consistent estimation, coefficients for natural areas
varies depending on soil type. Consolidating insight from a variety of sources, VLAWMO
has gathered coefficients that are used in the Twin Cities region. The class may walk
around the schoolyard to better observe soil types for a closer esti

if clay, increase it
and estimate the
in adding .5 for

Supplemental tools:

Videos about stormwater runoff - all or portions of each video add to an

understanding on the issues behind the calculations.
MPCA on TSS: https://www.youtube.com/watch?v=j41vwHg72as
University of Minnesota: https://www.youtube.com/watch?v=_sl-GBwWNbLM
Puget Sound: https://www.youtube.com/watch?v=8b0X6EEJs3Q
Michigan: https://www.youtube.com/watch?v=N9HUoMnvsRw
Metro Blooms, Minneapolis: https://www.youtube.com/

watch?v=42LYqrj4qqY
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