Harry S. Truman Lake Water Quality Summary
2010-2019
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The US Army Corps of Engineers (USACE) Water Quality Program collects monthly water
samples at Truman Lake®™ from April through September. These figures present data
collected between 2010-2019 from historic sampling sites at seven inflow streams (HT-9,
HT-32, HT-27, HT-18, HT-43, HT-51, HT-57), nine lake sites (HT-2, HT-3, HT-6, HT-14, HT-
15, HT-21, HT-28, HT-46) and the outflow (HT-1A) below the dam. 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.

Truman Lake

* Built on Osage River reaching full pool in 1979.
« Watershed = 8,914 square miles/ 5,704,960 Surface Acres (SA)
« Capacity:

* Flood Control: 4,005,392 Acre-feet (AF) / 209,048 SA

« Multipurpose: 1,181,640 AF / 55,406 SA / 958 miles of shoreline

* Avg. annual inflow (2010-2019)= 6,869,562 AF; 2019 inflow= 15,143,847 AF
* Project Operating Purposes: flood control, hydropower, recreation, fish & wildlife.
« Water Quality at Truman Lake in 2019 was beneficial to operating purposes listed above
and dissolved oxygen in outflow remained above state standards. Water quality improves
in Truman significantly as nutrients, herbicides and sediments are removed by settling,
dilution, and biological processes as water moves from inflow streams to the dam. Western
inflows originating in agricultural regions contribute higher nutrients and sediment to
Truman Lake than inflow streams originating in Ozark border regions.

Nutrient Enrichment

Nutrients (i.e. phosphorus and nitrogen) are essential for aquatic life and are the primary
factor driving fish and aquatic plant growth rates and productivity. Excess nutrients from
agricultural or natural sources increases the natural aging or eutrophication process in
lakes. This can alter plant and aquatic life in lakes and water bodies, cause algal blooms
and lead to low dissolved oxygen affecting fish and invertebrate survival. In 2019, Truman
and other Missouri Corps’ lakes ranked relatively low in the Kansas City District for nutrient
measures at sites near the dam. Missouri Department of Natural Resources (MDNR) led a
multi-agency work group to establish Missouri Numeric Nutrient Criteria to minimize
adverse effects of nutrient enrichment to aquatic life in Missouri lakes. Inflows into Truman
Lake in 2019 were 2.2 times the 10-year average. Large inflows comprised of runoff from
rain events in the watershed, led to higher than normal nutrient, sediment and atrazine
concentrations in 2019 Truman Lake samples. Geometric means of summer TN, TP and
Chlorophyll concentrations exceeded MDNR Nutrient Screening Thresholds (see respective
sections) in 2019.
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Total Phosphorus

Truman Lake total phosphorus (TP) concentrations were elevated at all lake sites in 2019 due to high
inflows and high lake elevation flooding upland areas. Median TP concentrations in 2019 exceeded
the 75% quartile of 2010-2019 TP values, except concentrations measured at HT-14. The sampling
location of HT-14 is more riverine than other lakes sites and frequently experiences moving water and
high phosphorus loads. Inflow streams flowing from the North and West were affected by runoff
events in May and small spikes in August. MDNR Numeric Nutrient Criteria can be used to highlight
nutrient impairment in Missouri lakes as outlined in state regulations (10 CSR 20-7). May-Sept total
phosphorus geometric mean from site near dam (HT-46) exceeded MDNR Nutrient Screening
Threshold (0.04 mg/L) in high water year of 2019. Total phosphorus concentrations for lower lake
sites at Truman were frequently below or very near the Nutrient Screening Threshold from 2010-2019.
In Truman Lake, higher TP concentrations and a wider range of phosphorus data are found in the
upper lake and inflow sites due to mobilized nutrients in algae and bound to sediment particles
transported in moving water. The South Grand River (HT-14) and Osage River (HT-21) arms have the
highest total phosphorus measurements for lake sites which is correlated to TSS, as phosphorus
adsorbs to sediment particles. As water passes through Truman, settling and biological processes (i.e.
algae conversion or bio-attenuation) reduce concentration of silt and nutrients before they reach the
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Median total nitrogen concentrations in 2019 at most sites were within the 25%-75% quartiles of
2010-2019 TN data, except HT-9 on the Pomme de Terre River which is influenced from lake outlet
at Pomme de Terre Lake. A nitrogen pulse occurred at most inflow and upper lakes site in May from
a rain event. Nitrogen cycling/denitrification was apparent at all nine lake sites as nitrogen
concentration steadily decreased from May-September. Geometric mean of summer TN samples at
HT-46 exceeded MDNR Numeric Nutrient Screening Threshold indicating excess nutrients are
present. TN concentrations typically peak in the spring and are highly variable between sites and
years related to inflows, biological activity, and upstream land use. Much of the nitrogen (nitrate)
available for plant growth is used up by the healthy algae community through the summer months
and cycles between different forms of available and stored nitrogen related to algae uptake and is
readily passed through the dam. Peak nitrogen concentrations typically occur near moving water in

iInflows, at upper lake and outflow sites.
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Total suspended solids (TSS) in streams and
lakes is a function of watershed characteristics
including soil composition, land use, biological
process and weather patterns. Seasonal
impacts on TSS sample results are evident as
runoff events are apparent in May and August.
South Grand River (HT-18) and Marais des
Cygnes River (HT-57) flowing into the Osage R.
contribute much of the sediment and associated
nutrients in Truman Lake. Roughly 97% of
suspended solids settle out as water moves
from inflows to the dam.
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Dissolved Oxygen

Dissolved oxygen (D.O.) is a factor in aquatic species location, growth, and
ultimately survival in lakes. The figure below shows dissolved oxygen measured
in the water column at one-meter intervals from surface to bottom (e.g. each row
in each month represents one meter of depth) from April through September.
Truman Lake typically stratifies throughout the summer. However, adequate (>5
mg/L) D.O. was available in the top 3 meters during the worst conditions in July.

2019 Truman Lake Dissolved Oxygen Concentration (mg/L)
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Dissolved oxygen concentration below the dam (HT-1a) was ideal for aquatic life
throughout sampling season in 2019, but flood releases prevented deployment of
continuous water quality data buoy.
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Surface elevation was up to 34 feet above multi-purpose pool in 2019.
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Consequently, thermocline elevation was well above the skimming weir June-
September in 2019. This allowed low D.O. water from below the thermocline to
comprise a large proportion of the discharge. Mixing with highly oxygenated surface
water during power generation insured D.O was 6.4 mg/L or greater in all 6 months

of sampling below the dam measured at site HT-1A.
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Algae and green plants are the base of the aquatic food chain, converting nutrients and
CO, through photosynthesis into biomass for all aquatic life. MDNR Numeric Nutrient
Criteria uses chlorophyll as the keystone metric to describe lake impairment to aquatic
life. High chlorophyll concentrations from algae, indicates that excess nutrients are
having a direct impact on aquatic life. High nutrient concentrations and clear water in
2019 led to good growing condition for algae. Annual geometric means of summertime
chlorophyll at HT-46 exceeds MDNR Nutrient Screening Threshold in 2019. Blue-green
algae is present in Truman Lake, but algae populations are typically dominated by
beneficial species.

Water Quality Concerns:

* Nutrients
- Bacteria

Sediment

US Army Corps of Engineers
Environmental Resources Section
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