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Hillsdale Lake Water Quality Summary
2010-2019

| The US Army Corps of Engineers (USACE) Water Quality Program collects monthly water Dissolved Oxygen
S0 Hanit 7> o . samples at Hillsdale Lake™ from April through September. These figures present data

| collected between 2010-2019 from inflow sites (HD-4, HD-10, HD-15), three lake sites (HD-
3, HD-6, HD-11) and the outflow (HD-2) below the dam. Thirty-four chemical, physical and
T e N s S . s S B A biological parameters are measured to evaluate water quality. USACE uses this data to
describe water quality history, conditions and changes from the inflow streams, within the
main lake, and outflow focusing on eutrophication, nutrients, sediment, herbicides, metals,
and contaminants.

Dissolved oxygen (D.O.) is an important factor in aquatic species
location, growth, and ultimately survival in lakes. Some lakes undergo a
process called stratification or develop layers based on temperature and
oxygen. This process begins in late spring, remains throughout the
summer, and breaks apart (i.e. de-stratifies or ‘turns over’) in the fall.
The figure below shows dissolved oxygen measured in the water column
in one-meter intervals (e.g. each row in each month represents one

HD15
-

“Note: The term “lake” is substituted for technically correct “reservoir” throughout this document for meter of depth) from April through September at the dam (HD-3).
consistency. Hillsdale Lake typically stratifies during summer months and low oxygen
Total Phosphorus conqgntrgtion(<5 mg/L) can stress fish. In 2019, HiII_s_daIe Lake
S Total phosphorus (TP) median values from 2019 Hillsdale Lake samples exceeded EPA Zgﬁggca(;“r?l; ,:?:28,[ oe;;/ Ijegzlgriu;eHﬁn;%:?: I_Aauk%uf]; C:nsar;f?c:ic;rrl]tic;lqgt;%uts;
= e Ecoregion recommended criteria (0.04 mg/L) and WRAPS 10-year goals (0.032 mg/L). provid’e optimal conditions for fish survival and growth. Signs of fish
Median TP of samples from 2019 inflows (HD-4, HD-10, HD-15) were all less than 75% stress or fish kill was not reported.
. quartile of 10-year average from respective Hillsdale sites since 2010. TP median ) [T [T o (o] (S5 oy (S e (e Py (f s
Hillsdale Lake: concentrations from lake sites in 2019 all exceeded the 75% quartile of 10-year TP data. 0 1 2 3 4 5 6 7 s e 10 11 12
« Built on Big Bull Creek 29.1 km (18.2 miles) upstream of the confluence of Marais Inflow into Hillsdale was 2.2 times higher than the 10-year average while lake surface -
des Cygnes River elevation was also exceptionally high, combined with reduced outflows during the sample
« Watershed = 144 sq miles (92,160 Acres) season. This creates a high phosphorus loading situation where more TP is entering the May s
« Capacity: lake than is exiting. Lake sites are in the moderate to high range of biological productivity [
* Flood Control: 83,000 Acre Feet (AF); 7,413 surface acres (SA) (eutrophic) leading to high algae populations and rapid fish growth. e
» Multipurpose: 76,300 AF; 4,575 SA; 51 miles of shoreline »
- Operating project purposes: flood control, water quality, recreation, fish and T acrmosnme st | Hillsdale Lake and Inflows 2019 Total Phosphorus July
wildlife, and water supply. ., o e ‘o
* Avg. annual inflow (2010-2019)=88,375 AF; 2019 inflow=195,822 AF I Non-Outier Range ° = = Hilsdale Lake WRAPS 10-ear TP oo Aug. m Oxygenated Water (>5mg/L)
- Water Quality at Hillsdale Lake is beginning to show increasing populations of _ op | Lo Hilsdslo Lake WRAPS 10 year TP Goa SR [_ LowD.0. content (<Smarl) }
blue-green algae species or cyanobacteria. However, dominant species are not : o 7252010 Seet ‘ ‘ ‘ ‘
typically toxin producers. Water quality was beneficial to authorized purposes for § 08 08 [
Hillsdale Lake in 2019. Algae
Nutrient Enrichment S T B Algae and green plants are the base of the food Chaip i_n aqu.atic food webs
Nutrients (i.e. phosphorus and nitrogen) are essential for aquatic life and are the 02 ] |, and cgn\_/ert TGS an.d CO, through photosypthe&s mtq biomass for aII.
primary factor driving fish and aquatic plant growth rates and productivity. Excess 8 & E% . - i aquat!c_llfe. cllerepnl [ € RELELID G (D SgiE el plglment pregent n
nutrients from urban, agricultural or natural sources increases the natural aging or oo LEE c-Lel.. ‘% ------ do o beneficial algae and f_\arme_ll_blue-green algae (Cygnobacterla) active in t.h|s
eutrophication process in lakes. This can alter plant and aquatic life in lakes and o - oo IOES Chlorophyll S cr|t|cal_ mea_surement a_s _'t relates the_plant nutrients
water bodies, cause algal blooms, create low dissolved oxygen that affect fish Total Nitrogen (phcl)sphorus el NS, 12 b_|o_log|cal preelieiy a_nd tmph:f 2tate relhated
survival, and lead to taste and odor issues in drinking water. Hillsdale Lake is on _ _ o _ _ lofa gae (good and bad), a_quajuc mvertebrate_ pr_oductlon, and fis growt '
the draft 2020 KS 303(d) list of impaired waters due to eutrophication. EPA and !—Illlsdgle Lake typically ranks below District lake average for total nitrogen (TN) in most years, I\/Iedlan_chlorophyll at all sites in 2019 were similar to 1Q-year medians, |
including 2019. The water year for 2019 was a considered a flood year as lake surface elevation respectively. Summer chlorophyll values at HD-3 were in the mesotrophic or

KDHE are working with water quality partners and landowners to focus watershed

conservation efforts on priority or target areas in the watershed to reduce nutrient was more than 13" above ponservation .p(.)(.)l dgring the growing_season. After an initial pulse of moderate level .according to Carlgon’s Trophic State In_dex (Carlson, 1977).
and sediment runoff. This approach is designed to improve water quality and nitrogen from runoff, conS|dera_bIe de-nltrlflcafuon through ch_err_ucal and organic processes from The mesotrophic level of production benefits the aquatic food web .
reduce designated impairments at Hillsdale Lake. In 2019, Hillsdale Lake annual June throug_h Se_pteml?er. _Medlan TN v_alues in 2019 were similar to 10-year medians at _aII . Hilsdale Lake 2010-2013 Chlorophyll . Hillsdale Lake 2019 Chiorophyl
averages for total phosphorus (0.09 mg/L) and total nitrogen (0.7 mg/L) were less respective sites including inflows. Median TN at the dam ( HD-3) was below EPA Ecoregion 7 e o e
than respective USACE Kansas City District lake averages while exceeding EPA recommended criteria in 2019. TN IS a comblr_1at|on of mgrganlc_forms wh_lch are gvallaple for 0 T tonourange | o v —

plant/algae growth and the organic forms of nitrogen not immediately available. Bio-available - P p

Ecoregion recommended criteria as shown in graph below. Error bars in the
graphs below illustrate the variation observed in monthly sample results from each
site during 2019 sampling year.
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forms of nitrogen were below laboratory detection limits in 50% of lake samples in 2019.
Nitrogen compounds change forms frequently as atmospheric and terrestrial sources move into
and through the aquatic environment.
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