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Lay Monitoring Program (LMP) 
2023 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 hose, 

epilimnetic and hypolimnetic water 
samples 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



CASPIAN LAKE SCORE CARD WATER QUALITY TRENDS
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2022 Caspian Lake Lay Monitoring Secchi Depth Results
Secchi Depth Without View Tube (m) Secchi Depth With View Tube (m)
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2022 Caspian Lake Lay Monitoring Total Phosphorus and Chlorophyll-a Results
(Note: Hose Integrated Sample Depth = 2X Secchi Depth) 

Hose Total Phosphorus (ug/l) Surface Total Phosphorus (ug/l)

Hose Chlorophyll-a (ug/l) Surface Chlorophyll-a (ug/L)



SECCHI DEPTH WITH 
VIEW TUBE (M)

SECCHI DEPTH WITHOUT 
VIEW TUBE (M)

SURFACE 
CHLOROPHYLL-A 

(UG/L)

HOSE 
CHLOROPHYLL-A 

(UG/L)

SURFACE TOTAL 
PHOSPHORUS (UG/L)

HOSE TOTAL 
PHOSPHORUS 

(UG/L)

HOSE SAMPLE 
DEPTH (M)

DATE

6.52.316.211.3135/29/2022

6.51.825.111.2136/6/2022

6.56.51.291.016.48.9136/12/2022

7.571.151.46.610.2156/20/2022

100.960.816.68.7206/26/2022

10.510.51.091.165.910.3217/4/2022

1110.51.11.327.19.2217/10/2022

11.5110.931.15.27.5207/17/2022

10.50.791.217.712.4217/24/2022

109.50.50.846.69.4208/1/2022

9.591.361.316.711.2198/9/2022

101.151.166.813.4208/15/2022

10.5101.071.216.19.9208/22/2022

10.5100.941.559.4218/28/2022

9.88.81.031.306.310.218.4Mean

5.05.02.62.61212Euphotic ZoneA1 Critieria
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Caspian Lake Water Quality Vertical Profile 9/2/2022
Secchi Depth (m) Chlorophyll-a (ug/l) Total Phosphorus (ug/l)







LaRosa Partnership Program (LPP) 
Tributary Sampling Overview
• Tributaries first sampled by LMP 2019-2020

• Since 2021, sampled by LPP ~biweekly from 
April/May to September + storm events

• 763C.buryRd (Trib 10)
• Highest TP recorded in past years

• C.bury-Blacks PT (Trib 6)
• Occasionally high TP events in past years

• Porter-S Bridge
• Greatest volume of tributary flow into Caspian Lake

• Tate-NShoreRd
• 2nd greatest volume of tributary flow into Caspian Lake

• Cem-LShoreRd
• Occasionally high TP events in past years



LPP Sample Parameters Overview:
Total Phosphorus & Chloride

Total Phosphorus
• Sources

• Developed land runoff, roads, driveways
• Fertilizers – lawns and agriculture

• Impacts
• Feeds plants, algae and cyanobacteria
• Aesthetics, Recreation, Aquatic Life Uses

• 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 Chloride
• Sources

• Road salt
• Wastewater, water softeners

• Impacts
• Affects chemical processes of biological organisms
• Aquatic Life Use

• Vermont Water Quality Standards Chloride 
Criteria for Aquatic Biota Use

• 860 mg/L maximum (acute)
• 230 mg/L average (chronic)
• Studies show chloride can impact organisms at 

lower concentrations



Chemical Parameters – Nitrogen

Total Nitrogen
• Impacts

• Can fuel specific types of cyanobacteria blooms
• Too much nitrogen, as nitrate, in drinking water can be 

harmful to young infants or young livestock. 

• Sources
• Fertilizers – lawn and ag
• Sewage

• 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 altitude, National Geodetic Vertical 
Datum.

Parameters Monitored in 2022
• Porter Brook

• TP, TN, Chloride

• Tate Brook
• TP

• Cemetery Brook 2
• TP

• Trib 6
• TP, TN, Chloride

• Trib 10
• TP, TN
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2021 CASPIAN LAKE TRIBUTARY TOTAL PHOSPHORUS MONITORING RESULTS
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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 back to clarity seen in early June. Chlorophyll-a was very low and then increased slightly in August 
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 after July 10th floods and in 
late August, possibly due to sediment trapped in the metalimnion. All summer means qualify for A1 
reclassification. All caffeine results except one (hose) were below the lab reporting limit (0.5 ug/L).

• 2024 Next Steps: LMP volunteer continues collecting biweekly hose, epilimnetic (0.5 m) and hypolimnetic (20 
m) samples, while adding 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: Site 763C.buryRd (Trib 10) has very high TP, TN, and chloride
• 2024 Next Steps: LPP volunteers continue collecting biweekly samples through August at all sites with a focus 

on 763C.buryRd (Trib 10) 

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


