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lowa Flood Center
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IIHR Water Quality Sensor Network
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lowa Water Quality Information System
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lowa Watershed Approach
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A Vision for lowa’s Future
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$94 million
HUD

*Reduction of flood risk;

‘Improvement in water quality;

‘Increased resilience;

‘Engagement of stakeholders through collaboration, outreach, and
education;

‘Improved quality of life and health for lowans; and

‘Development of a replicable program.
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Big Data Innovation
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Mud Creek/Middle Cedar Project

ENVIRONMENTAL PROTECTION AGENCY (EPA)
Gulf of Mexico Program Cooperative Agreements 2018
EPA-GM-Cooperative Agreements-2018-1

a. Project Title. A Flood-First Approach to Water-Quality Improvement in an lowa Watershed

. Applicant Information. University of lowa, 2 Gilmore Hall, lowa City, 1A 52242-1320, 319-
35-2123:; dsp@uiowa.edu; (PI: Dr. Craig Just, 319-335-5051, craig-just@uiowa.edu) DUNS
6276167

c. Total Project Cost. $771.050; EPA Funds Requested: $771,050

b
3
0

d. Priority Area. Improve Water Quality

e. Secondary Priority Areas(s). Environmental Education and Outreach; Community Resilience
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Flood mitigation and nutrient reduction benefits
of flood control wetlands

Knudson, Ashley |
https://iro. uiowa.edu/discovery/delivery/011OWA_INST:ResearchRepository/1280974300000277121#13836172310002771
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City of Vinton
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Mud Creek
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Figure 2.1: Mud Creek Watershed (Mud Creek watershed) is a HUC-12 watershed in eastern
lowa in Benton County. It is in the Middle Cedar Watershed and drains to the Cedar River.
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Jellison Wetland
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Jellison Wetland Outlet
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Mud Creek
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Figure 2.9: Stage and nitrate sensor and flood control wetland (FCW) locations in Mud Creek
watershed. Stage and nitrate sensors are all collocated.
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Conclusions: Nitrate Reduction

< Nitrate concentration reduction of 60% with an HRT of 23
hours: 27% with an HRT of 11 hours
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Conclusions: Peak Flow Reduction

> NRCS type A design storm:
15-26% (2-500 yr storms)

> NRCS type D design storm:
9.6-17%
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Sensor Accuracy
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Thesis

https://iro.uiowa.edu/view/pdfCoverPage?instC
0de=01IOWA INST&filePid=13836172310002
/71&download=true
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https://iro.uiowa.edu/view/pdfCoverPage?instCode=01IOWA_INST&filePid=13836172310002771&download=true

Johnson County Poor Farm

ENVIRONMENTAL PROTECTION AGENCY (EPA)
Gulf of Mexico Program Cooperative Agreements 2018
EPA-GM-Cooperative Agreements-2018-1

a. Project Title. Connecting Rural and Peri-urban Farmers to Demonstrate and Disseminate
Innovative Nutrient and Sediment Reduction Practices

b. Applicant Information. University of Iowa, 2 Gilmore Hall, lowa City, 1A 52242-1320, 319-
335-2123; dsp@uiowa.edu; (PI: Dr. Craig Just, 319-335-5051, craig-just@uiowa.edu) DUNS
06276167

c. Total Project Cost. $1,064,927; EPA Funds Requested: $1,064,927
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Wetland, Terrace and Controlled
Drainage Project with sensor
monitoring

) Rt~ o
Figure 4: Sippv Wetland (summer of 2021). New drone images will be taken Q3 of 2022.
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lowa Valley Resource Conservation and A
Development manages JCHPF '

Master plan focuses on five goals:

 local food production
 historic preservation
» Education

 Recreation

 conservation

The Johnson County Historic Poor Farm
produces tons of produce that are donated to
local food banks and other charities.
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Boat Deployment of WQ Sensors

A novel approach to spatial assessments of
surface water nitrate trends in selected lowa
rivers and lakes

Meulemans, Matthew James

https:/firo.uiowa.edu/discovery/delivery/01 IOWA_INST:ResearchRepository/1273060285000277171#13730812880002771
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X

GPS Antenna

Figure 4. (A) Boat and sensor system. (B) Nitratax NO3;—N sensor with water delivery tube. (C) Hydrolab
multi-probe with water delivery tube. (D) Water intake pipe with screen.
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Jet Drive Outboard

No propeller allows
navigation in rocky
conditions
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lowa-Cedar Basin

Paleozoic Plateau

o Charles City

32,500 km?2
20% of lowa

Intensely Cropped
: ";:im::i:.

2nd |argest internal basin Dutidas bk

Southern lowa Drift Plain
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lowa River
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Cedar River
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Storm Lake
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Storm Lake-pH
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Figure 6.7: pH of Storm Lake and Little Storm Lake.

- Inwn IIHR-Hydroscience & Engineering



Sensor Accuracy
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Thesis

https://iro.uiowa.edu/view/pdfCoverPage?instCode=01IOWA IN
ST&filePid=13730812880002771&download=true
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https://iro.uiowa.edu/view/pdfCoverPage?instCode=01IOWA_INST&filePid=13730812880002771&download=true

Red Rock Delta-Nitrate Attenuation
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Sensor Monitoring: Implications for
Municipal Drinking Water

Use of real-time sensors for compliance monitoring
of nitrate in finished drinking water

Christopher S. Jones, Tianyi Li, Alex Sukalski, Darrin A. Thompson
and David M. Cwiertny
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Sites
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Relate river N to finished DW N

(@) PWS1 and PWS2

* lowa River
s PWS1
lc PWS2
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Ottumwa

€ ., PWS6
¢ Des Moines River
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Costs

< Daily grab sample monitoring: $14,600/yr

- Sensor: $25,000 good for many years
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Polk County Water Tralls

\ ubbell Ave I i @ i

Fourmile Creek at NE 94th

Objective: Quantify Relationship
between Turbidity and E. coli and other
potential pathogens
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E. Coli exceeding thresholds
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Walnut Creek 5/7-5/8/21
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Traditional regression models struggle
due to the variability in E. coli

> Thisis a
relationship here,
but quantifying the
amount of E. coli
IS impractical

E coli (MPN/100ml)

Des Moines River at 2nd Ave - Linear Regression

R2=017;p=0b

) GO alm o:rum 00 @
0+ O CAPOT OMIINIO OWM
1 1 1 1 I I
1 2 3 4 5 6
Turbidity (NTU)
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Logistic Models

Raccoon River at Fluer Ave - E. coli Logistic Regression

104 o0 @°8®0 § oo

0.8 1

0.6

P(X)=0.5 at 55.7 (NTU)

P(E. coli = 235 MPN/100ml)

In[Turbidity (NTU)]
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