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The Lakes of Missouri Volunteer Program

• To determine the current 
water quality of Missouri’s 
lakes

• To monitor for changes in 
water quality over time

• To educate the public about 
aquatic ecology and water 
quality issues



Reservoirs, not Lakes
Photo: Ktrimble (English Wikipedia)

Reservoirs, not lakes



Missouri
At Level I Ecoregion, Missouri is 
similar to southern MN



Missouri’s Lakes
• >300,000 lakes and ponds, most 

privately owned
• Almost exclusively reservoirs
• Largest by surface area in 

Missouri is Truman Lake, at 
22,500 hectares (55,600 acres)

• Deepest is Table Rock, at 67 
meters (220 feet)



Missouri’s Lakes
Gross Generalization:
• North: 

Shallow lakes with HIGH watershed 
area to surface area ratio and 
nutrient-rich soil. Agriculture-
dominated watersheds.

• South:
Deep lakes with LOW watershed 
area to surface area ratio. Largely 
forested watersheds.



A Statewide Sampling Effort

• Across many parts of the US, 
volunteer lake sampling efforts are 
lake-specific, funded and staffed by 
lake associations.

• We cover the entire state of 
Missouri and are dependent upon 
Federal funding.



Our Funding Pathway

EPA 314 =>
EPA 319 => Missouri Department of Natural Resources => 
University of Missouri (with some assistance from Missouri 
Department of Health and Senior Services)



Lakes of Missouri Volunteer Program
• Monitoring season is April – 

September
• 8 samples per season 

(target)
• Small ponds to 22,000+ 

hectare reservoirs
• Current staffing at 1.8 FTE, 

with ~2000 hours PT lab 
techs/students



Since 1992: 338 Sites on 157 Lakes

Red dots = Sampled in 2024



The BIG Picture

Nutrients



The BIG Picture

Nutrients

SOIL PARTICLES



What we monitor

• Water Temperature
• Water Clarity (via Secchi Disk)
• Nutrients

• Nitrogen (total, dissolved, NO3, NH4)
• Phosphorus 

• Algae (phytoplankton)
• Chlorophyll
• Cyanotoxins

• Suspended Sediment
• Stratification

SOIL PARTICLES

Nutrients



We are 2 things in one

Each entity has different 
responsibilities to ensure 
quality data.

Volunteer 
Engagement

Water Quality 
Analysis



Our approach: K vs r Selection



80 Years of Sampling Experience



One-on-One Training

Allows opportunity to interact 
with volunteer, gauge strengths 
and weaknesses



Field Duties

1. Temperature and 
Secchi

2. Collect 2-liter 
composite sample

3. Collect 0.5-meter 
integrated depth 
sample for cyanotoxins

4. Record field 
observations





Secchi – a measure 
of water clarity



Water sample collection
Surface grab 

• at “intra-ulnar” depth 
• Three to four composited 

samples in a 2-liter bottle
Intra-ulnar  depth:
Between wrist and 
elbow deep



Cyanotoxin sampling

• 0.5-meter integrated sample



Sample Processing

• Cyanotoxin subsample
• 2 TSS filters (934-AH)
• 2 Chlorophyll filters (GF/F)
• Whole water (60 ml)
• Filtrate (60ml, 30 ml)

Samples stored frozen, 
filters in desiccant.



Sample Retrieval

Samples are retrieved by 
LMVP staff 2-3 times each 
season.



Sample Analysis

Samples are analyzed at the 
University of Missouri’s Aquatic 
Ecology Laboratory. Our SOPs can be 
found on the lab’s website.
~800 samples each season
Each analyte run in duplicate or 
triplicate

A link can be found at the bottom of any 
page of the LMVP Website



Sample Analysis

• Total phosphorus, total nitrogen, 
dissolved total nitrogen

• Spectrophotometers: Agilent Cary 60, Genysis 2

• Nitrate, ammonium
• SEAL Analytical AQ300

• Chlorophyll a
• Fluorometer: Turner Trilogy

• Total suspended solids
• Microcystin, cylindrospermopsin

• ELISA: Abraxis/Chromate 4303 microplate 
reader



Barcodes Significantly fewer transcription errors
Speeds up data QA/QC and database entry



Other Activities



Data Reporting



Data Reporting



QA/QC

• Annual proficiency testing
• Split samples
• Annual QAPP review
• Chlorophyll grade cards (filter 

replicate comparison)



Chlorophyll Grade Cards



Data Use

• LMVP data featured in development of 
Numeric Nutrient Criteria

• Data submitted directly to state regulatory 
agency
• 303d listings/de-listings, 305b reporting

• Journal Publications
• EDI Datasets

Primary EDI Dataset:
Search “Lakes of 
Missouri Volunteer” 
for the full list



Thank you!


	Slide 1: Community Science on Missouri Lakes
	Slide 2: The Lakes of Missouri Volunteer Program
	Slide 3: Reservoirs, not Lakes
	Slide 4: Missouri
	Slide 5: Missouri’s Lakes
	Slide 6: Missouri’s Lakes
	Slide 7: A Statewide Sampling Effort
	Slide 8: Our Funding Pathway
	Slide 9: Lakes of Missouri Volunteer Program
	Slide 10: Since 1992: 338 Sites on 157 Lakes
	Slide 11: The BIG Picture
	Slide 12: The BIG Picture
	Slide 13: What we monitor
	Slide 14: We are 2 things in one
	Slide 15: Our approach: K vs r Selection
	Slide 16: 80 Years of Sampling Experience
	Slide 17: One-on-One Training
	Slide 18: Field Duties
	Slide 19
	Slide 20: Secchi – a measure of water clarity
	Slide 21: Water sample collection
	Slide 22: Cyanotoxin sampling
	Slide 23: Sample Processing
	Slide 24: Sample Retrieval
	Slide 25: Sample Analysis
	Slide 26: Sample Analysis
	Slide 27: Barcodes
	Slide 28: Other Activities
	Slide 29: Data Reporting
	Slide 30: Data Reporting
	Slide 31: QA/QC
	Slide 32: Chlorophyll Grade Cards
	Slide 33: Data Use
	Slide 34: Thank you!

