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IIHR Water Quality Sensor Network



IIHR-Hydroscience & Engineering

Sites

70+ sites 

Nitrate-N

20-25 sites

• Temperature

• pH

• SC

• DO

• Turbidity
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Site infrastructure
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Iowa Water Quality Information System

iwqis.iowawis.org/

http://iwqis.iowawis.org/app/?datetime=2017-06-06T13:00

http://iwqis.iowawis.org/app/
http://iwqis.iowawis.org/app/?datetime=2017-06-06T13:00
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How do we define 
“WATER QUALITY”?

• Drinking Water
• Streams

• Lakes
• Estuaries
• Oceans 

• Aquifers
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Standards

• Drinking water: Maximum 

Contaminant Levels (MCLs)

• Wastewater: Effluent Limits

• Surface Water: Standards 

that protect designated 

uses

• Drinking water source

• Aquatic life

• Recreation

1972 Clean Water Act: 
Swimmable and Fishable
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Bioindicators
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Biological Indicators

• IBI: Index of Biotic 
Integrity

• BMIBI: Benthic 
Macroinvertebrate Index of 
Biotic Integrity 

MONITORING 

IS EXPENSIVE!
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Water Quality Index

• Single value index that objectively translates 

a body of data into one value

• Concept dates to at least 1848

Two types:

• Water Quality Index (high #’s for good water, low 

#’s for bad water)

• Water Pollution Index (low #’s for good water, 

high #’s for bad water)
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Confounding factors

• Spatial variation in natural condition

• No reference streams (what *should* good 

water quality look like?)

• Hydrological changes
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Process

1. Selection of water quality 

parameters that will determine the 

index value

2. Transformation of parameter data to 

common or arbitrary unit

3. Weighting of the parameter (not 

always done)

4. Aggregation of index values to final 

index score.
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Iowa

• WQI created by DNR in 2005

• Modification of WQI created by the National 

Sanitation Foundation
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Parameters in the IWQI were not weighed (NSFWQI were) 

The index was calculated by the square root of the number 

of parameters divided by the sum of the reciprocal of the 

squares of the parameter value.

Geographically‐specific subindex rating curves. For TDS, 

Iowa was divided into three sections: western half, the 

Paleozoic Plateau and the rest

For TSS, Loess Hills, NW Iowa Driftplain, and the rest. 

IWQI rated bad waters worse and good waters better than 

NSFWQI. 
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Then 2014 happened

-IWQI: 

• subindex of any parameter without a result to be assigned a score of 50 
for that subindex. 

-In 2014, budget problems ended pesticide monitoring

-IWQI with one subindex score of 50 and the rest at a maximum‐best of 
100 produced a total IWQI of 87

• excellent rating was mathematically impossible.

-Total pesticide levels:

• below 1.5 parts per billion (ppb) received a subindex score of 100

• 1.5‐3 ppm receive a 50; 

• greater than 3 ppb received a 10. 

• Historically, 90% of the Iowa samples measured below 1.5 ppb.
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• Compare the parameters used for IWQI with those of other 

well‐known water indices, within the context of their 

relevance for Iowa waters.

• Use available water quality from IDNR's water monitoring 

program to assess how the different indicators compare when 

applied to Iowa waters.

• Develop alternative(s) to IWQI that will more accurately 

assess Iowa waters while increasing utility of the "Index" 

concept for policy‐makers, agencies, and lay people.

Three components of our work:
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Tasks

1. Literature search and review

2. Data Aggregation

3. Apply Iowa data to existing 

indices

4. Develop potential alternative to 

IWQI

5. Reporting
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Aggregated data from 12 

watersheds that would be 

representative of the state 

as a whole (landforms, 

latitude, longitude)

Data Aggregation
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Oregon WQI

Ammonia
Nitrate
Total P
Total solids
Fecal coliforms
Temperature
Dissolved Oxygen
BOD
pH

Water quality lab results 
are transformed into 
unitless subindex values 
ranging from 10 (worst) 
to 100 (best). 
These subindices are then 
combined to give a single 
WQI value ranging from 
10 to 100.
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Water Quality Index of Said et al.

DO
TP
Fecal Coliforms
Turbidity
Specific 
Conductance

parameters 
weighted by their 
significance on 
water quality in the 
order of DO, fecal 
coliform, TP, 
turbidity, and SC. 

An algorithm then 
transformed the 
results to an index 
value ranging from 0 
to 3.

Emphasis on DO 
resulted in almost all 
Iowa streams rated 
> good.
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Alberta WQI

47 variables (metals, ions, 
pesticides, nutrients and 
related variables, 
bacteria).

“Performance Indicator” 
i.e. calculated based on 
the fraction of samples 
that meet designated 
thresholds.

Thresholds can be set at 
whatever level the user 
wants.

Index accommodates any 
number of parameters > 2
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• Easy to understand by the public and policy makers.

• Focus on stressors most important to water quality in 
Iowa.

• Necessary monitoring is not prohibitively expensive.

• Sufficient flexibility to endure changes in budget.

• Able to allow incorporation ideas from DNR staff and 
scientists.

• Able to change with changing public perceptions and 
expectations.

Considerations



IIHR-Hydroscience & Engineering



IIHR-Hydroscience & Engineering

What parameters are driving water quality in Iowa Streams?

What parameters can be easily and inexpensively monitored?

1. Dissolved Oxygen 

2. Total Nitrogen (Kjeldahl N, 

Nitrate, Nitrite)

3. Total Phosphorus

4. E. coli

5. Turbidity
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Threshold Scenarios
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Modeled WQI for the 4 Scenarios
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End of DNR project
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>96=Excellent

81-95=Good

66-80=Fair

46-65=Marginal

10-45=Poor

<10=Very Poor

2000-2020
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>96=Excellent

81-95=Good

66-80=Fair

46-65=Marginal

10-45=Poor

<10=Very Poor

2016-2020
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3/44 improving (>5%)

16/44 <5% change

25/44 declining (>5%)

WQI DO EC TN TP TURB
2016-2020 vs 2000-2016
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Overall Statewide Averages

2000-2006: 38.1

2007-2013: 40.8

2014-2020: 37.5

One stream on continuous 

improvement: North River



IIHR-Hydroscience & Engineering



IIHR-Hydroscience & Engineering



IIHR-Hydroscience & Engineering



IIHR-Hydroscience & Engineering



IIHR-Hydroscience & Engineering

KJN 7.7 mg/L!

River runner

https://river-runner.samlearner.com/?utm_source=morning_brew
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What parameter(s) are separating Iowa streams?
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Best
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What Can Be Done?

1. Ban cropping in the 2-year Flood Plain

2. Ban fall tillage

3. Ban manure on snow and frozen ground

4. Make farmers adhere to ISU fertilization 

guidelines

5. Reformulate CAFO Regulations
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