Water Quality Assessment of Waubesa Wetlands
Watershed, Dane County, WI

2018 Water Resources Management Cohort
W/ Environmental Studies Mitch Buthod and Rachel Johnson

UKIVERSITY OF WISCONSIN-MADISON

| INSTITUTE FOR




0 0.5 1 2 Miles




) ) . BN & ~
o -~ fpmn 'y

“Photo by Cal DeWitt .~




i & 555

o P N
Terravessa Neighborhoo AR

Under Construction

o=

Fitchburg Future Development

Waubesa Wetlands

: Creek Watershed

Creek

us-14

—— Road

S T e




Technical Advisory Committee (TAC)

E : :
““:-:':..f%‘ PLANNING COMMISSION

;

WISCONSIN W@w ZUSGS

UNIVERSITY OF WISCONSIN-MADISON COALITION

2 cience for a changing world

Wisconsin |
Wetlands TheNature (7% _ WISCONSIN
ASSOCIATION Conservancy -

N . G 3. THE CITY OF
A Montgomery Associates [ Fitchburg ceodidea!

WISCONSIN




% ubw

| ] Fitcnbure 0
| Scenario
B

Ecosystem Services Assessment Modeling



(LS
Water Quality Monitoring

B

Pds Development Scenarios

| Scenario
g1

<5

Ecosystem Services Assessment Modeling



Water quality parameters

Field parameters Lab parameters, given as concentrations
* Weather conditions * Total phosphorus (TP)
* Air temperature * Orthophosphate
e Water temperature * Nitrate and Nitrite (NO2 +NO3)
* Dissolved oxygen * Total Kjeldahl Nitrogen (TKN)
e Conductivity * Total Suspended Solids (TSS)

* Discharge * Chloride
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Comparing nutrient concentrations

1. Discharge
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2. Location: upstream vs.
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NOx and chloride decrease with increased discharge
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Comparing nutrient concentrations

2. Location: upstream vs.
downstream
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Nutrient concentrations change upstream to downstream

TP
0.35 -
0.3 -
< 0.25 -
oh
E
: 0.2 1
o -8-Low flow
)
g 0.15 S ——Elevated flow
c
S 01 -
(o) — — _P_————d _____
9
0.05 A

0

Upstream Downstream



Nutrient concentrations change upstream to downstream
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Comparing nutrient concentrations

1. Discharge

2. Location: upstream vs.
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TSS concentrations 2015 - 2018
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TSS concentrations 2015 - 2018
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TP, TSS, and NOx decreased from 2015 - 2018
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Modeling

Waubesa Wetlands Watershed Future Scenarios
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Wetlands Watershed Land Use (Acres)
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Surface water models
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* Water quantity
* Predicts stream peak flow and
volume

e Based on synthetic storms

STEPL
* Water quality

* Estimates pollutant loads

e Based on land use and BMPs



Water quantity modeling
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Water quantity modeling
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Water guantity modeling
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Peak Discharge (cfs)

Peak discharge increases
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Four Scenarios:

Water quality modeling

Waubesa Wetlands Watershed Future Scenarios
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Phosphorus loads decrease
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1. Build a long-term surface water dataset.

* Monitor through development
* Develop a rating curve for Swan Creek
* Increase support for citizen science

Management
Recommendations
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* Enhance public education about water quality and wetlands with new
watershed residents




1. Build a long-term surface water dataset.

* Monitor through development
* Develop a rating curve for Swan Creek
* Increase support for citizen science

2. Design, build, and educate for a changing climate.

Management
Recommendations

e Use the most restrictive development standards available
 Modify design storms to account for climate change

* Enhance public education about water quality and wetlands with new
watershed residents

3. Coordinate future land management at a watershed scale.

* Consider cumulative effects of land use change
* Restore target upstream areas
* Harmonize upstream and downstream actions
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