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Tuttle Creek Lake Water Quality Summary 
2010-2019 

Total Suspended Solids 
Total suspended solids (TSS) or 

Tuttle Creek Lake: 
• Built on Big Blue River reaching full pool in 1963. 
• Watershed = 9,628 square miles / 6,162,000 Acres (A) 
• Capacity: 

• Flood Control: 1,884,312 Acre Feet (AF)/ 54,139 surface acres (SA) 
• Multipurpose: 257,014 AF ; 10,900 SA; 104 miles of shoreline 
• 10-year avg. annual inflow =1,786,165  AF; 2019 inflow =4,762,731  AF 

• Operating project purposes: flood control, recreation, water quality 
improvement, water supply, navigation, and fish and wildlife management. 
• Water Quality at Tuttle Creek Lake in 2019 was beneficial to operating 
purposes listed above and measured parameters did not exceed KS State 
WQ Standards for designated uses. Large inflows and flood control priorities 
resulted in Tuttle Creek Lake being held up to 57 feet over multipurpose pool 
elevation for nearly nine months in 2019. Water quality generally improves as 
nutrients, herbicides and sediments are removed by settling, dilution, and 
biological processes 

Nutrient Enrichment 
Nutrients (i.e. phosphorus and nitrogen) are essential for aquatic life and are the 

as water moves from inflow streams to the dam. 

primary factor driving fish and aquatic plant growth rates and productivity. Excess 
nutrients from urban and agricultural increases the natural aging or eutrophication 
process in lakes. The lack of sunlight penetration due to turbidity and suspended 
sediments in Tuttle Creek Lake limits plant/algae growth. Tuttle Creek Lake is listed 
as “impaired” on the 2020 Kansas 303(d) list due to accelerated eutrophication and 
siltation. A TMDL for phosphorus and sediment load reduction has been in place 
since 2000. Tuttle Creek Watershed Restoration and Protection Strategy (WRAPS) 
group recommends best management practices for target areas in the watershed to 
meet long term goals for Tuttle Creek Lake. Working in the watershed to reduce 
nutrient and sediment runoff will help slow the eutrophication process and reduce 
siltation improving water quality and increasing the life span of Tuttle Creek Lake. 
Tuttle Creek Lake frequently has the highest nutrient levels in the Kansas City 
District. 

The US Army Corps of Engineers (USACE) Water Quality Program collects monthly 
water samples at Tuttle Creek Lake and inflows from April through September. These 
figures present data collected between 2010-2019 from 4 sites. The sites include 
inflow (TC-30), two lake sites (TC-3, TC-10), and the outflow (TC-27). Thirty-four 
chemical, physical and biological parameters are measured to evaluate water quality. 
USACE uses this data to describe conditions and changes from the inflow streams, 
within the main lake, and outflow focusing on eutrophication, nutrients, sediment, 
herbicides, metals, and contaminants. 

*Note: The term “lake” is substituted for technically correct “reservoir” throughout this 
document for consistency. 

Total Phosphorus
Phosphorus concentrations in Tuttle Creek Lake typically exceed levels measured in 
other lakes which have toxic blue green algae blooms. Turbidity in Tuttle Creek Lake 
limits sunlight required for photosynthesis by algae and plants. The typical “muddy” 
appearance prevents blue-green algae blooms at Tuttle Creek Lake. Tuttle Creek Lake 
has high phosphorus loads, poor algal community and resulting fish community 
adaptable to murky water. Total phosphorus measured at lake sites in 2019 exceeded 
the 75% quartile of TP data from respective sites from 2010-2019. Despite large 
inflows, Big Blue River (TC-30) TP concentrations in 2019 were comparable to data 
collected from 2010-2019 and median TP concentrations were similar with no outliers 
or extreme values sampled. 

Total Nitrogen 
Tuttle Creek Lake and its inflows have the highest nutrient load of all the District Lakes, 
including total nitrogen (TN). Total nitrogen concentrations at all sites are frequently ten 
times higher than EPA Ecoregion criteria (0.68 mg/L) for the region. In 2019, median 
total nitrogen concentrations at lake sites exceeded the 75% quartile of 2010-2019 TN 
data, while inflow and outflow samples were similar to comparable data collected over 
the last 10-years. Total nitrogen concentrations are highly variable between sites and 
years mostly related to inflow discharge and upstream land use. Biological attenuation 
or algae uptake of nutrients at Tuttle Creek Lake is less than other District lakes. 
Consequently, high concentrations of nitrogen and phosphorus are measured from the 
lake and pass through the outflow (TC-27). 

filterable solids in streams and lakes is a 
function of watershed characteristics including soil composition, land use, 
weather patterns, and characteristics of inflowing streams. TSS is an indicator of 
erosion in watersheds, sedimentation or filling rates of downstream reservoirs, 
and is also closely linked to nutrient and contaminant transport through river 
systems. TSS frequently measures 10 to 100 times higher in inflow streams than 
in Tuttle Creek Lake. Typically 75-85% of suspended solids settle out as water 
moves from the upper lake sites to the dam at Tuttle Creek Lake. In 2019, Tuttle 
Creek Lake TSS was lower than recent years due to high water and extended 

Sedimentation at Tuttle Creek Lake has reduced the surface area by 4900 acres 
from 1957-2010 according to USACE engineers. The sedimentation rate in the 
multi-purpose pool is 3,600 acre feet per year, which is 13% less than expected 
when designed. Significant loss of authorized purposes at Tuttle Creek Lake are 
expected and sediment management options are currently being discussed with 
stakeholders. 

1957 2010 

Water Quality Concerns: 
• Eutrophication 

• Nutrients 
US Army Corps of Engineers 

•Sediment inputs Environmental Resources Section 
Kansas City, MO 

flood water storage time allowing for suspended particles to settle out in the lake. 

Sedimentation 
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