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Grand Lake St. Marys – Brief History

▪ Reservoir constructed to supply 
water to the Miami-Erie Canal in the 
1830’s and 1840’s

▪ Prior to construction, Grand Lake 
was a wide marshy valley

▪ To construct the lake, levees were 
constructed on the east and west 
ends of the lake 



Grand Lake St. Marys – Brief History

▪ Upon completion Grand Lake St. 
Marys was the largest man made 
lake in the world

▪ Grand Lake was the site of the 
world’s first off-shore oil wells, with 
over 150 oil wells on the lake in 
1915



Grand Lake St. Marys - Challenges

▪ Shallow, less than 6’ deep in most 
areas

▪ Long detention time – estimated to 
be nearly 18 months

▪ Age - Sediment and debris washed 
into the lake over the last 172 years



Grand Lake St. Marys - Causes

▪ Agricultural runoff and nutrient 
loading

▪ One of the highest livestock 
concentrations in the country

▪ Disposition of the lake

▪ Shallow; 6’–8’ deep

▪ Long Detention Time



Grand Lake St. Marys - Rules

▪ Distressed Watershed Rules 
adopted in attempt to reduce nutrient 
loading from watershed

▪ Manure Management Plans Req’d

▪ More stringent manure application 
rules

▪ Winter manure application ban

▪ Ban on manure application of frozen 
and snow covered ground



Grand Lake St. Marys – Loading Reductions

▪ Phosphorus loadings from 
Chickasaw Creek have shown 
significant reductions across nearly 
all flow regimes

▪ Data shows 1 increase in Dissolved 
Reactive Phosphorus Loadings in 
medium flows in the spring

▪ Other loadings showed statistically 
significant reductions – total Kjeldahl
nitrogen, nitrate, and suspended 
solids



Grand Lake St. Marys – Loading Reductions

▪ Loading reductions have been 
published by the Journal of 
Environmental Quality

▪ Study is based on data collected 
from Chickasaw creek from 2008 
through 2016

▪ Study and analysis were completed 
by Dr. Stephen Jacquemin with 
Wright State University



Grand Lake St. Marys – Treatment Trains

▪ Treatment trains are a series of 
sediment basins and wetlands 
constructed in series to process and 
treat water

▪ Three currently constructed, Prairie 
Creek,, Coldwater Creek, and 
Beaver Creek

▪ Due to site constraints, water is 
pumped into treatment trains from 
tributaries



Treatment Trains

▪ Treatment trains show an incredible capacity to reduce loading and treat nutrients 
during the growing season given their small size



Treatment Trains

▪ Treatment trains show an incredible 
capacity to reduce loading and treat 
nutrients given their small size

▪ Challenge now is to develop design 
process to achieve the nutrient 
removal in a natural flowing system



Treatment Trains – Looking Forward

▪ Water quality data is still being 
collected on the treatment trains

▪ Wetlands are being considered to 
address nutrient concerns in the 
Western Lake Erie Basin based on 
this data

▪ We may be discussing storm water 
retention and detention on the 
agricultural landscape in the future



Increased Dredging

▪ Historically, dredging has been used 
in Grand Lake to maintain channels 
and boat access

▪ Since 2011 dredging efforts have 
increased 5 to 10 times the 2008 
dredge totals

▪ Currently, 350,000  to 400,000 cubic 
yards are being dredged annually 20182017201620152014201320122011201020092008
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Dredging – Where to go with it?

▪ Traditionally, dredge materials was 
pumped into DMRA sites where it 
was allowed to dewater and dry over 
several years

▪ Finding land to construct the 
DMRA’s is a continual challenge for 
dredge operations



Dredging – Where to go with it?

▪ More recently, littoral wetlands 
have been developed within the 
lake, and provide additional 
sites for dredge material

▪ The in-lake wetlands are also 
encouraging more plant life and 
improving water quality within 
the lake



Dredging

▪ Current dredging operations are 
outpacing sediment loads coming 
into the lake

▪ Data is still being collected, but early 
results indicate dredging totals are 
roughly 3.5 times the sedimentation 
totals

▪ 2.9 M yards over the last 10 years; 
181 tons of phosphorus removed



Conclusions

▪ Progress is being made to reduce 
nutrient and sediment loadings from 
watershed – Still work to be done

▪ Treatment Trains & Dredging efforts 
are turning back the clock slowly

▪ However, Grand Lake is 170+ years 
old, monumental maintenance 
efforts are needed


