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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 
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
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2022 Lake Fairlee Lay Monitoring Secchi Transparency Results 

Secchi Transparency Without View Tube (m) Secchi Transparency With View Tube (m)
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2022 Lake Fairlee Lay Monitoring Total Phosphorus and Chlorophyll-a Results
(Note: Integrated Hose Sample Depth ~ 13.5 m; Surface Grab Sample Depth ~ 0.5 m)

Hose Total Phosphorus (ug/l) Surface Total Phosphorus (ug/l) Hose Chlorophyll-a (ug/l)
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8/8/2022 Lake Fairlee Water Quality Vertical Profile
Temperature (C) Dissolved Oxygen (mg/l) Secchi Depth (m)

Chlorophyll-a (ug/l) Total Phosphorus (ug/l)



LaRosa Partnership Program (LPP) 
Tributary Sampling Overview
• Since 2021, sampled biweekly from April/May to July/August

• Blood Brook Sites (total phosphorus 2021-2022)
• King Hill: inlet to lake
• Marsh Hill (2022): bracketing of agriculture
• Godfrey: bracketing of agriculture
• Brushwood: baseline near headwaters (also chloride)

• Middle Brook Sites (total phosphorus 2021-2022)
• Route 244: inlet to lake (also chloride)
• Lower Middle Brook Pond (2022): bracketing of agriculture
• Upper Middle Brook Pond (2022): bracketing of agriculture
• Scrutton Hill: baseline near headwaters (also chloride)

https://dec.vermont.gov/watershed/map/monitor/larosa



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 Life Use

• 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 Life Use

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

lower concentrations







Freshet
Freshet

Freshet/Flood

Freshet

Site LocID # Sampling EventsMean Cl Max Cl Min Cl Mean TP Max TP Min TP
523157-R-Blood Brook BRUSHWOOD 523157 8 9.31 23.10 5.00
523158-R-Blood Brook GODFREY 523158 8 11.30 32.00 5.00
523156-R-Blood Brook KING 523156 8 18.30 68.80 6.10
523637-R-Blood Brook MARSH HILL 523637 8 19.08 58.90 8.20
523167-R-Middle Brook 244 523167 8 10.11 14.50 6.60 16.84 23.10 10.70
523638-R-Middle Brook LOWER POND 523638 8 14.24 20.90 6.70
523159-R-Middle Brook SCRUTTON HILL 523159 8 2.48 5.80 2.00 14.49 38.00 8.00
523639-R-Middle Brook UPPER POND 523639 8 11.26 23.60 6.50
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2022 Lake Fairlee LaRosa Tributary Monitoring Total Phosphorus Results

Blood Brook KING Blood Brook MARSH HILL Blood Brook GODFREY Blood Brook BRUSHWOOD

Middle Brook 244 Middle Brook LOWER POND Middle Brook UPPER POND Middle Brook SCRUTTON HILL

Freshet

Freshet

VT Medium High Gradient 
Stream Baseflow Criterion 
(15 ug/l, June-October)

Middle Brook 
SCRUTTON 
HILL

Middle Brook 
UPPER POND

Middle Brook 
LOWER POND

Middle Brook 
244

Blood Brook 
KING HILL

Blood Brook 
MARSH HILL

Blood Brook 
GODREY

Blood Brook 
BRUSHWOOD

Lake Fairlee

Maximum TP (ug/l)Average Baseflow TP (ug/l)Minimum TP (ug/l)
Tributary Site

202120222021202220212022
24.682.911.116.47.412.9Blood Brook KING HILL

NA52.6NA15.3NA8.6Blood Brook MARSH HILL
16.835.28.99.65.46.9Blood Brook GODFREY
13.254.710.29.97.26.7Blood Brook BRUSHWOOD

5329.522.621.810.810.4Middle Brook 244
NA43.5NA18.8NA9.4Middle Brook LOWER POND
NA29.1NA14.5NA8.0Middle Brook UPPER POND

20.156.68.717.37.59.5Middle Brook SCRUTTON HILL
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Freshet
Freshet

VT Medium High Gradient 
Stream Baseflow Criterion 
(15 ug/l, June-October)
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2022 Lake Fairlee LaRosa Tributary Monitoring Chloride Results

Blood Brook KING Blood Brook MARSH HILL Blood Brook GODFREY Blood Brook BRUSHWOOD

Middle Brook 244 Middle Brook LOWER POND Middle Brook UPPER POND Middle Brook SCRUTTON HILL

VT Average Chloride Criterion (230 mg/l)

Maximum Chloride (mg/l)Average Chloride (mg/l)Minimum Chloride (mg/l)
Tributary Site

202120222021202220212022

12.34.78.4NA4.34.7Blood Brook KING

NA4.6NANANA4.6Blood Brook MARSH HILL

7.95.86.6NA4.95.8Blood Brook GODFREY

<2.0<2.0<2.0<2.0<2.0<2.0Blood Brook BRUSHWOOD

22.519.013.415.14.89.8Middle Brook 244

NA11.5NANANA11.5Middle Brook LOWER POND

NA13.5NANANA13.5Middle Brook UPPER POND

64.512.640.4NA22.712.3Middle Brook SCRUTTON HILL
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2023 Monitoring Summary & 
2024 Next Steps

• Lay Monitoring Program (LMP)
• 2023 Summary: Secchi transparency started high and gradually decreased slightly through 

the summer. Total phosphorus and chlorophyll-a concentrations were low in the 
epilimnion and elevated in the hypolimnion due to internal loading from anoxic sediment.

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

• LaRosa Partnership Program (LPP)
• 2023 Summary: High total phosphorus in Blood Brook downstream sites during August 4th

flood; slightly elevated chloride in Middle Brook 244 site 
• 2024 Next Steps: LPP volunteer continues collecting biweekly samples June through 

August (align with LMP)

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


