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Modern technology makes a clean and safe water supply easy 
to take for granted, but environmental factors and community 
influences in the local watershed can threaten its sustainability. 

In 2003, the Kansas Department of Health and Environment 
(KDHE), along with K-State Research and Extension, 
initiated measures to protect and improve local water resources 
in the Big Creek and Middle Smoky Hill River watersheds 
in central Kansas (Figure 1). Together, local government 
agencies, citizens, landowners, and tenants developed a 
Watershed Restoration And Protection Strategies (WRAPS) 
plan. The plan guides the group to evaluate streams, rivers, 
lakes, agricultural land influences, and community or urban 
influences that affect local water supplies. The evaluation helps 
determine and document what changes are needed to assure a 
safe, reliable, and sustainable water supply.

In 2006, a stream monitoring network was established to 
determine total nitrogen (TN), total phosphorus (TP),  
E. coli bacteria, and total suspended solids (TSS or sediment). 
Figure 1 shows the current and historical monitoring locations 
as of December 2012. Since the monitoring project started, 
54 sites have been a part of the network, and 27 current sites 
are sampled five times during the months of April, July, and 
October as well as during or after storm events that create 
runoff. Conditions that favor runoff typically occur in an 

Figure 1. Big Creek and Middle Smoky Hill River Watersheds and Monitoring Site Locations 

Establishing a Stream Monitoring Network 
in the Landon Creek Watershed

urban setting after 0.5 inch of rainfall and in an agricultural 
setting after 1.5 inches. The conditions vary substantially 
because impervious surfaces (concrete, asphalt, roofs) in urban 
settings promote runoff, while cropland and pastureland allow 
for greater infiltration into the soil before producing runoff. 

Why look at the pollutants of nitrogen, phosphorus, E. coli 
bacteria, and sediment? In May 1948, the Kanopolis Reservoir 
gates closed, and surface water began to accumulate in the 
first federal reservoir built in Kansas. Kanopolis has a flood 
control pool of 13,958 surface acres and a multipurpose pool 
of 3,406 surface acres. As allocated by the Kansas Water 
Office, Kanopolis Reservoir supplies 400 million gallons per 
year for municipal (public drinking water) and industrial use, 
in addition to hosting 500,000 recreational visitors annually. 
Big Creek, the Middle Smoky Hill River, and their tributaries 
drain into Kanopolis Reservoir in Ellsworth County.  The 
watershed drainage area encompasses 2,439 square miles 
(consisting of two Hydrologic Unit Code1 8 locations). 
Historical documentation of water quality and the landscape 
was limited, and the information gap presents problems in 
determining the sources of pollutants. It was vital to monitor 
the stream, provide education and information for watershed 
residents and landowners, and implement practices that 
protect and improve local water supplies. 

In 2010, the KDHE Watershed 
Management Section and the 
Environmental Protection Agency Region 7 
Office in Kansas City asked the Big Creek 
and Middle Smoky Hill River Watersheds 
WRAPS team to begin targeting critical 
subwatersheds to reduce pollutants. 
One subwatershed selected was Landon 
Creek, encompassing 35,117 acres or 54.9 
square miles in southwestern Russell and 
northwestern Barton counties (Figure 2). 

The Landon Creek subwatershed includes 
about 60 percent cropland, predominantly 
using conventional tillage with few best 
management practices (BMPs)2 outside of 
grassed waterways and terraces. Many fields 
are visibly eroded, which accounts for high 

1 Hydrologic Unit Code (HUC): the system used 
to define specific locations within the nation’s 21 
hydrologic regions, as specified by the Environmental 
Protection Agency. The word hydrology refers to the 
study of water above and below the earth’s surface  
and in the atmosphere.
2 BMPs: water control practices that are effective, 
economical, practical, and acceptable to users.
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Figure 2. Landon Creek Subwatershed

Landon Creek 2007-2009 Summary
TSS  

(ppm)
E. coli  

(MPN/100mL)
TN  

(ppm)
TP  

(ppm)
Storm avg. (8 events) 1,079.8 20,514.20 4.66 1.20
Median of all flows 20.82 198.5* 1.42 0.06
Total samples 68 48 65 65
WQ goal 100.0 3,843.0 1.00 0.10

Landon Creek 2010-2012 Summary
TSS 

(ppm)
E. coli  

(MPN/100mL)
TN 

(ppm)
TP 

(ppm)
Storm avg. (9 events) 1,797.5 

↑ 66%
19,047.4 

↓ 7%
4.42 
↓ 5%

1.17 
↓ 3%

Median of all flows 18.0 
↓ 13%

120.2* 
↓ 39%

1.13 
↓ 20%

0.10 
↑ 67%

Total samples 66 67 67 67
WQ goal 100.0 3,843.0 1.00 0.10
*Value represents geometric mean of all flows
TSS: Total suspended solids or sediment
MPN: Most probable number of colony-forming units of E. coli
TN: Total nitrogen 
TP: Total phosphorus Landon Creek, July 2009, base flow, no storm influence. Water has 

some clarity. 

nutrient and sediment loads. Grassland and pasture, including 
Conservation Reserve Program (CRP), encompasses more 
than 30 percent of the area — with an estimated 40 percent 
classified as poor in condition — and numerous beef cattle 
winter-feeding sites. The remainder includes 8.6 percent 
communities and developed land (including roads) and 
just above 1 percent open water, wetlands, and wooded 
area. The stream-monitoring network in the Landon Creek 
Subwatershed began in 2007 at Landon Creek on Winterset 
Road in Russell County. In 2009, three additional sites 
(Landon Creek sites 2, 3, and 4 in Russell and Barton 
counties) were established to better understand the pollutant 
loading within the subwatershed (Figure 2). 

Water-quality monitoring data quantify progress toward goals 
suggested by KDHE as follows: 100 parts per million (ppm) 
for TSS, 1.0 ppm for TN, 0.10 ppm for TP, and 3,843 colony 
forming units (cfs), or most probable number (MPN) for  
E. coli bacteria. The series of charts included provide data for 
each location from 2007 thru 2012. Red shading indicates 
that value exceeded the water-quality goal, and green shading 
indicates the value met the goal. 

Current monitoring data for the Landon Creek sites are 
at www.MyKansasWatershed.com. (Look under BCMSHR 
Watershed Monitoring Project.) In addition, data from all 
monitoring sites across the BCMSHRW listed in Figure 1 are 
available. Also posted, under Publications and Documents, is 
an approved Quality Assurance Sampling and Analysis Plan  
for the BCMSHRW stream monitoring project.
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Landon Creek 2, 2009** Summary
TSS 

(ppm)
E. coli  

(MPN/100mL)
TN 

(ppm)
TP 

(ppm)
Storm avg. (1 event) 97.1 5,794.0 3.85 0.31
Median of all flows 16.1 153.43* 2.43 0.05
Total samples 18 18 18 18
WQ goal 100.0 3,843.0 1.00 0.10

Landon Creek 2, 2010-2012 Summary
TSS 

(ppm)
E. coli  

(MPN/100mL)
TN 

(ppm)
TP 

(ppm)
Storm avg. (9 events) 1,130.9 

↑ 1,065%
11,172.4 
↑ 93%

4.07 
↑ 6%

1.04 
↑ 235%

Median of all flows 32.2 
↑ 100%

127.4* 
↓ 17%

1.32 
↓ 46%

0.20 
↑ 300%

Total samples 52 52 52 52
WQ goal 100.0 3,843.0 1.00 0.10
*Value represents geometric mean of all flows
**Monitoring began in Landon Creek 2, 3, and 4 in January 2009
TSS: Total suspended solids or sediment
MPN: Most probable number of colony-forming units of E. coli
TN: Total nitrogen 
TP: Total phosphorus

Landon Creek 3, 2009** Summary
TSS 

(ppm)
E. coli  

(MPN/100mL)
TN 

(ppm)
TP 

(ppm)
Storm avg. (1 event) 3,781.2 15,531.0 7.51 0.89
Median of all flows 12.3 90.8* 1.97 0.04
Total samples 24 24 24 24
WQ goal 100.0 3,843.0 1.00 0.10

Landon Creek 3, 2010-2012 Summary
TSS 

(ppm)
E. coli  

(MPN/100mL)
TN 

(ppm)
TP 

(ppm)
Storm avg. (9 events) 772.8 

↓ 80%
8,302.0 
↓ 47%

4.00 
↓ 47%

0.91 
↑ 2%

Median of all flows 28.5 
↑ 131%

143.9* 
↑ 58%

2.21 
↑ 12%

0.08 
↑ 100%

Total samples 56 56 56 56
WQ goal 100.0 3,843.0 1.00 0.10
*Value represents geometric mean of all flows
**Monitoring began in Landon Creek 2, 3, and 4 in January 2009
TSS: Total suspended solids or sediment
MPN: Most probable number of colony-forming units of E. coli
TN: Total nitrogen 
TP: Total phosphorus

Landon Creek 3, July 2009, storm flow. Water is moving rapidly 
with turbidity present.

Landon Creek 2, July 2009, following storm. Water exhibits slight 
turbidity.
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In summary, all four sites tended to behave similarly over 
the two time periods. The monitoring project in the Landon 
Creek watershed indicates that during storm events, the creeks 
exceeded all water-quality benchmark goals during each time 
period except, in 2009, TSS at Landon Creek 2 and E. coli at 
Landon Creek 4. This result is expected due to the amount of 
nutrients, sediment, and bacteria moving off the land during 
storms. For combined base flows and storm events, TN 
exceeded water-quality benchmarks during both time periods, 
while TP only exceeded its goal during the 2010–2012 period 
at Landon Creek 2 and 4. To reduce TSS, TN, and TP values, 
best management practices or management changes may be 
needed on cropland and rangeland.

To improve and protect local water resources in the Landon 
Creek watershed and in the Big Creek and Middle Smoky 
Hill River watersheds collectively, landowners began 
implementing best management practices to reduce  
pollutant loading. Some management practices being 
used include: terraces, grassed waterways, conversion from 
conventional tillage to no-till farming systems, enrolling  
or re-enrolling acres in the Conservation Reserve Program, 
and improving rangeland through alternative water supplies, 
rotational grazing, and/or brush management. Making 
changes such as these can increase property values and 
production while protecting water supplies for future 
generations.

For questions or more information about protecting local water supplies, visit www.MyKansasWatershed.com.
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Landon Creek 4, 2009** Summary
TSS 

(ppm)
E. coli  

(MPN/100mL)
TN 

(ppm)
TP 

(ppm)
Storm avg. (1 event) 100.6 2,359.0 1.45 0.17
Median of all flows 14.5 125.2* 2.09 0.10
Total samples 24 24 24 24
WQ goal 100.0 3,843.0 1.00 0.10

Landon Creek 4, 2010-2012 Summary
TSS 

(ppm)
E. coli  

(MPN/100mL)
TN 

(ppm)
TP 

(ppm)
Storm avg. (9 events) 1,407.1 

↑ 1,299%
13,770.9 
↑ 484%

5.61 
↑ 287%

1.45 
↑ 753%

Median of all flows 27.0 
↑ 86%

227.7* 
↑ 82%

1.70 
↓ 19%

0.11 
↑ 10% 

Total samples 57 57 57 57
WQ goal 100.0 3,843.0 1.00 0.10
*Value represents geometric mean of all flows
**Monitoring began in Landon Creek 2, 3, and 4 in January 2009
TSS: Total suspended solids or sediment
MPN: Most probable number of colony-forming units of E. coli
TN: Total nitrogen 
TP: Total phosphorus

Landon Creek, July 2009 storm flow. Water is still moving, and 
plumes of sediment are visible.
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