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Lay Monitoring Program (LMP) 
Lake Sampling Overview

• Biweekly from June through August (total 
of 6 samples for summer mean): 
• Basic Sampling: Measure Secchi disk 

transparency depth (clarity)
• Supplemental Sampling: Collect water 

samples with hose at twice Secchi depth 
that are lab tested for total phosphorus 
(nutrient) concentration and 
chlorophyll-a (algae) concentration

• Pilot caffeine sampling (wastewater)
• Complete a lake sampling webform (and 

report cyanobacteria conditions)
https://dec.vermont.gov/watershed/lakes-ponds/monitor/lay-monitoring





https://dec.vermont.gov/watershed/lakes-ponds/data-maps/scorecard



SHADOW LAKE (GLOVER) SCORE CARD WATER QUALITY ANNUAL MEANS



SHADOW LAKE (GLOVER) SCORE CARD WATER QUALITY ANNUAL RANGE











https://kascomarine.com/blog/pond-lake-zone-identification/



http://waterontheweb.org/under/lakeecology/10_biological_lakezones.html



https://dec.vermont.gov/sites/dec/files/wsm/lakes/ans/docs/Lake%20and%20Pond%20Plants%20Booklet.pdf



From Lake Champlain Long-Term Monitoring Protocol: 
During stratified conditions, two samples will be obtained, representing the epilimnion and hypolimnion, respectively. 
https://dec.vermont.gov/sites/dec/files/wsm/docs/20200605%20LTM%205yr%20QAPP-Workplan.pdf



Secchi Transparency With View 
Tube (m)

Secchi Transparency Without View 
Tube (m)
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LaRosa Partnership Program 
Tributary Sampling Overview
• Tributaries first sampled in 2021 

~biweekly (8X) from April/May to 
August + ~2 storm events

• Baseline total phosphorus and 
total nitrogen concentrations

• 522768-Trib 1 Town

• Beach522761-Town Beach 
Culvert

• 522769-Trib 2 Cermak

• 522766-Trib 3 Dudley

• 522770-Trib 4 Inlet

• 522767-Trib 5 Lussier



LPP Sample Parameters Overview

Total Phosphorus
• Impacts

• Feeds plants, algae and cyanobacteria
• Aquatic Biota, Aesthetics, Recreation Uses

• Human Sources
• Runoff from roads, lawns, agriculture, logging
• Malfunctioning septic systems

• Vermont Water Quality Standards Nutrient Criteria 
for Aquatic Biota Use (+ Biological Criteria)
• Not to be exceeded at low median monthly flow 

(baseflow) during June through October 
• 12 ug/L for small high gradient streams (SHG)
• 15 ug/L for medium high gradient streams (MHG)
• 27 ug/L for warm-water medium gradient streams 

and rivers (WWMG)

Total Nitrogen
• Impacts

• Feeds plants, algae and cyanobacteria
• Aquatic Biota, Aesthetics, Recreation Uses

• Human Sources
• Runoff from roads, lawns, agriculture, logging
• Malfunctioning septic systems

• Vermont Water Quality Standards
• Not to exceed 5.0 mg/l as NO3-N at flows 

exceeding low median monthly flows, in Class 
B(1) and B(2) waters. 

• Not to exceed 2.0 mg/l as NO3-N at flows 
exceeding low median monthly flows, in Class 
A(1) and A(2) waters at or below 2,500 feet elev.









Freshet

Freshet Freshet

2022 2021 2022 2021 2022 2021 2022 2021
Trib 1 Town Beach 7.6 7.6 13.4 11.4 50 23.4 407 78.4
Burke Culvert 15 15.2 41.7 45.4 138.7 54.7 767 111
Trib 2 Cermak 5.6 5.7 12.8 12.7 16.7 12.2 55.2 36.5
Trib 3 Dudley 6.2 5.4 9.9 6.7 13.3 6.9 37.2 9.2
Trib 4 Inlet 9.3 8.7 16.8 12.3 18.04 12.9 34.6 17.7
Trib 5 Lussier 8.2 7.2 15.2 8.5 60.71 8.7 510 10

Tributary Minimum TP (ug/l) Average TP (ug/l)Base/Low Flow Avg. TP (ug/l) Maximum TP (ug/l)





Freshet

Freshet
Freshet

2022 2021 2022 2021 2022 2021
Trib 1 Town Beach 0.12 0.14 0.45 0.32 2.55 0.67
Burke Culvert 0.24 0.4 1.5 1.9 4.32 5.85
Trib 2 Cermak 0.12 0.1 0.23 0.17 0.5 0.27
Trib 3 Dudley 0.11 0.13 0.22 0.17 0.33 0.27
Trib 4 Inlet 0.22 0.29 0.36 0.32 0.53 0.37
Trib 5 Lussier 0.23 0.21 0.51 0.27 2.54 0.36

Minimum TN (mg/L) Average TN (mg/L) Maximum TN (mg/L)Tributary

Freshet?



USGS Streamflow – Barton River, Coventry



2023 Monitoring Summary & 
2024 Next Steps

• Lay Monitoring Program (LMP)
• 2023 Summary: Very high Secchi depths decreased by ~5 m after July 10th floods but recovered in 

early August. Chlorophyll-a was very low and then increased slightly after July 10th floods similarly 
with all three sampling methods (eplimnetic, hypolimnetic, and depth-integrated hose). Total 
phosphorus was very low with all three sampling methods except for the hose in late June and after 
July 10th floods, possibly due to sediment trapped in the metalimnion. All summer means qualify for 
A1 reclassification. All caffeine results were below the lab reporting limit (0.5 ug/L).

• 2024 Next Steps: LMP volunteer continues collecting biweekly epilimnetic (0.5 m) and hypolimnetic 
(20 m) samples, while replacing hose sampling with metalimnetic (10 m) sampling. Caffeine testing 
will also continue at a lower lab reporting limit (≤0.1 ug/L). LMP staff collects vertical profile data 
during annual visit. 

• LaRosa Partnership Program (LPP)
• 2023 Summary: Highest TP in Burke Culvert (also high TN), Conley Culvert, and Trib 1 Town Beach.
• 2024 Next Steps: LPP volunteer continues collecting biweekly samples at all sites, except now on 

the LMP schedule of June through August. Focus on road erosion in culverts.

https://lamotte.com/horizontal-water-sampler-1087


