
Many Iowa communities extract their drinking water from rivers 
flowing through the state. The agriculture industry directly affects 
the quality of Iowa’s rivers through the nature of the business and 
the soils being managed. ACWA members acknowledge that to 
positively impact water quality it requires advancing solutions that 
reduce nutrient levels in the Raccoon, Des Moines and Boone rivers 
and their tributaries.

While trends of nitrate levels exceeding drinking water standards 
had been well-established in Des Moines, prior to 2000 stream 
conditions from the tributaries in the Raccoon and Des Moines 
rivers were largely unknown. AWCA took the initiative to monitor 
nitrate levels in these watersheds, creating a benchmark for water 
quality and gaining insight into where to focus work. Since then, 
ACWA has included water quality monitoring as part of their 
annual work plan. Collecting and analyzing water samples from 
the watershed produces an objective assessment of the amount of 
nutrients and other contaminants in the water. 

Through fluctuating markets, varying weather patterns and changes 
in farming practices over the last 20 years, ACWA maintained and 
expanded its monitoring program. ACWA and its partners have 
used this data to target areas for planning and implementation of 
watershed projects, to build a record of water quality for exploring 
trends, and to provide farmers with feedback for their own 
operations.

Monitoring nitrate on the large river systems helps characterize 
general and long-term trends. Table 1 shows the export of nitrogen 
for the major basins that ACWA monitors for the April through July 
monitoring season. The wet fall and cool spring kept most areas 
below average in 2019. 

WATER MONITORING

Acres 236,475 3,739,942 266,985 541,309 1,030,905 1,462,636 384,544 240,291

2019 12.9 12.5 17.0 16.4 19.4 16.7 6.1 9.3

2007-2018 18.2 12.9 24.4 22.5 17.4 18.2 11.0 15.3
Average
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Table 1. Average export of nitrogen in pounds per acre; estimated load divided by total acres.



Monitoring at tributary scales is used to help guide the focus for planning and implementation initiatives led 
by ACWA and partners in specific sub-watersheds (Figure 1.). Over the years, several targeted watershed 
projects — including Buttrick Creek, Brushy Creek and Lyons Creek — were developed to assist farmers with 
implementing practices to reduce nutrient loss. More recent projects include the Headwaters of the North 
Raccoon, Walnut Creek and the Farm to River Partnership, which ACWA leads.

In addition to guiding future work, 
monitoring data is being used to 
evaluate several Water Quality Initiative 
(WQI) projects. Using the Boone River 
as a benchmark, progress in the Prairie 
Creek WQI appears to be greater than 
the streams draining adjacent areas.

Evaluating water quality results is a 
challenging exercise in most cases, 
particularly when trying to account for 
the impact of weather. In addition to 
short-term weather impacts on water, 
legacy impacts can linger in the soil 
or shallow groundwater for months 
or years. As nice as it would be to see 
nitrate levels steadily drop as more 
conservation practices are implemented, 
in the near term, it is highly unlikely as 
the watersheds in the AWCA trade area 
are so large and variable.

One method used to evaluate impact 
over time is to divide the larger watershed into smaller areas to compare the long-term data in those areas 
against the entire river. One might hope to detect a representative trend response from sub-watersheds 
where there has been an emphasis on assisting farmers with implementing conservation practices.

The Prairie Creek WQI project, at the north end of 
the Boone River, is one example where conservation 
practice implementation has increased. Since 2007, 
there is significant variation when looking only 
at the average nitrate-N concentration (Figure 
2). But if this concentration is compared to the 
overall Boone River as a baseline, there are some 
interesting results. Since the Boone River is the sum 
of all the sub-watersheds, it makes sense that it 
would fluctuate with the weather as Prairie Creek 
does. When comparing Prairie Creek to the Boone 
River, Figure 3 shows a general downward slope, 
indicating a decrease in nitrate-N in Prairie Creek 
over time. 

Figure 4 is a similar graph for Otter Creek, a nearby 
sub-watershed that does not have a WQI project. 
It shows no consistent trend when compared to 
the Boone River. While this analysis is not exhaustive 
or definitive, it suggests that focused conservation 
efforts in Prairie Creek are having a positive impact 

Figure 1. Major watersheds draining to rivers flowing 
through Des Moines.

Figure 2. Average Nitrate-N concentrations between April 
and August 2007–2018 in Prairie Creek.
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on water quality. The amount of time and data needed to confidently show a quantitative reduction of 
nitrogen loss is still a long way away. However, with time, implementation and data, this picture may continue 
to emerge and show that improvement is possible with dedicated resources and funding to increase 
conservation practice use.

ACWA also supports water monitoring at much smaller special scales. The organization oversees the largest 
network of edge-of-field monitoring in Iowa. Tile-drained water sampling provides information about specific 
fields, which relate back to individual factors such as crop type, soil management and fertilizer application. 
ACWA sponsored analysis of more than 1,000 samples from 150 tile outlets and 29 sites with an installed 
structure for conservation including bioreactors, saturated buffers and ponds. 

The data and analytical results inform farmers 
about the amount of nitrogen leaving their fields 
and provides insight into what they may want 
to change to lower nitrogen loss. Additionally, 
the data analysis measures conservation 
performance, further informing farmers how 
to manage practices for maximum benefit. 
While participating individual farmer data is 
kept confidential per the ACWA cooperator 
agreement, the farmers receive individual reports 
as well as aggregate analysis. 

As an example of the impact that edge-of-
field conservation practices have on water 
quality, Figure 5 shows the average incoming 
and outgoing nitrogen concentrations from 
19 bioreactors. The graph shows a significant 
reduction in nitrate concentration in the water 
leaving bioreactors compared to levels of the water 
when entering.

In targeted areas, all these components unite to guide farmers and watershed coordinators as they work 
toward improved water quality. Looking at both the overall watershed and individual fields can inform where 
to work and what practices will have the greatest impact. ACWA has focused on collecting data from these 
different scales to paint a more complete picture of water quality in its service area.

Figure 4. Average nitrate-N concentration difference from 
the Boone River to Otter Creek between 2007–2018.

Figure 3. Average nitrate-N concentration difference from 
the Boone River to Prairie Creek between 2007–2018.

Figure 5: Average incoming and outgoing nitrogen 
concentrations from 19 bioreactors in 2018.
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Figure 6 illustrates nitrate concentration 
from monitoring at different scales. It 
is interesting to note the variability of 
tile nitrate concentrations. Additional 
data mining of crops, soil management 
and fertility will provide insight into 
tile water conditions. Also note the low 
nitrate concentration levels leaving edge-
of-field practice sites. Some tiles have 
concentrations much higher than others, 
which may present an opportunity to 
target edge-of-field practices on those 
tile systems. Conversely, it may not make 
economic sense to add these expensive 
practices on low-testing tiles.

Continued monitoring enables assessment 
of progress toward improving water 
quality. Annual results and links to real-
time monitors are posted on the ACWA 
website: https://www.acwa-rrws.org/
water-monitoring/des-moines-and-
raccoon-river-sub-watersheds/.

Figure 6 Nitrate-N concentrations of tile drainage, edge-of-field 
practices and streams in the Raccoon River Headwaters in 2018. 
Edge-of-field practices include bioreactors, saturated buffers and 
ponds.

Learning what farmers think helps ACWA to improve upon the work 
being done for clean water. ACWA surveyed farmers participating in the 
water monitoring program. Insights from that survey (51 percent return 
rate) include:

• More than 90 percent responded that water monitoring reports were 

informative, and 88 percent stated the reports were easy to understand.

• 92 percent responded that the tile water monitoring data was important 

regarding their farm’s environmental condition.

• 87 percent would encourage other farmers and landowners to participate 

in tile water sampling.

• 33 percent stated they made changes to their farming operation because 

of the monitoring data, an additional 32 percent indicated they were 

making changes in the future.
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