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Presentation
Water quality trends

Hot Topics

Discussion



Big Pea Sample Stations



Middle Pea Sample Stations



VLAP Monitoring



VLAP Monitoring

 Samples analyzed for 
variety of parameters.

 Indicators of lake 
health:

 Chlorophyll-a
 Transparency
 Total Phosphorus

 pH

 Can you swim and 
recreate?

 Can aquatic life thrive?



Water Analyses
Chlorophyll-a: 

Photosynthetic pigment 

in plants, algae and 

cyanobacteria.

 Provides general 

indication of algal or 

cyanobacteria 

abundance.

 High Chl-a 

concentrations can 

indicate algal blooms 

caused by too many 

nutrients.



Pea Porridge Deep Spot
Water Quality Trends

Chlorophyll-a: mean chlorophyll-a concentrations have ranged between 

1.02 and 4.44 ug/L

Median: 2.23 ug/l - 2.42 ug/L Regional Median: 3.05 ug/L

Good Range: 0.0 – 5.0 ug/L Algal blooms: > 15.0 ug/L

Stable trend with decreasing trend line.



Water Analyses

Transparency: 

measurement of water 

clarity.

 Collected using a 

Secchi Disk.

 Factors affecting 

transparency:

 Water color

 Turbidity: sediments, fine 

particulate matter, algae



Pea Porridge Deep Spot
Water Quality Trends

Transparency: mean transparency values have ranged between 3.40 

and 6.25 meters.

Median: 4.34 - 4.50 meters Regional Median: 4.00 meters

Good Range: 2.00 – 4.50 meters   

Stable Trend



Water Analyses
Total Phosphorus: nutrient that promotes plant and algal growth.



Pea Porridge Deep Spot
Water Quality Trends

Epilimnetic Total Phosphorus: Mean epilimnetic phosphorus has 

ranged from 3 ug/L to 10 ug/L.

Median: 6 - 7 ug/L Regional Median: 8 ug/L

Good Range: 1 – 12 ug/L 

Stable Trend



Pea Porridge Deep Spot
Water Quality Trends

Hypolimnetic Total Phosphorus: Mean hypolimnetic phosphorus has 

ranged from 6 ug/L to 19 ug/L.

Median: 9 – 13 ug/L 

Stable Trend at Big Pea. Significantly increasing (worsening) trend at 

Middle Pea.



Nutrients : Algae : Clarity

Relationships

 Increases  in nutrients 

 Increases in algae

 Decreases in lake clarity

 Decreases in property values!



Water Analyses
 Conductivity: 

Ability of water to 

conduct electrical 

current.

 Salts and minerals

 Natural occurring

 Human influences



Pea Porridge Deep Spot
Water Quality Trends

Epilimnetic Conductivity: Mean epilimnetic conductivity has ranged 

from 47.8 uS/cm to 57.1 uS/cm.

Median: 47.9 – 56.3 uS/cm Regional Median: 43.5 uS/cm

Good Range: < 100 uS/cm 

Improving trend: Data significantly decreasing.



Water Analyses

 pH: How acidic is the 

water?

 Naturally occurring

 Human influences



Pea Porrdige Deep Spot
Water Quality Trends

Epilimnetic pH: Mean epilimnetic pH has ranged from 6.31 to 6.91

Median: 6.55 – 6.63 Regional Median: 6.71

Good Range: 6.5 – 8.0

Trend significantly increasing (improving) trend at Big Pea. Stable 

trend at Middle Pea.



Pea Porridge Deep Spot
Water Quality Trends

Acid Neutralizing Capacity (ANC): Mean ANC has ranged from 2.36 mg/L to 6.30 

mg/L

Median: 3.23 – 4.00 mg/L = moderately vulnerable    Regional Median: 4.6 mg/L 

Good Range: 10.1 – 25 mg/L

Trend line indicates increase over time.



Big Pea Porridge Watershed Map



Middle Pea Porridge Watershed Map



VLAP Reports

2018 Lake Reports

•Morphometric data.

•Waterbody report 

card and impairment 

status.

•Watershed map and 

land use data.



VLAP Reports

2018 Lake Report

•Current year data summary.

•Trend analysis.

•Observations and 

recommendations.



Waterbody Report Card

Orange/Red = “impaired”



Nutrient Thresholds
 Nutrient thresholds were developed to assess the ability of a 

waterbody to support aquatic life.

 The thresholds are based on a waterbody’s trophic classification.

 Pea Porridge Ponds Best Trophic Class = OLIGOTROPHIC

 Use the best trophic classification to determine nutrient impairments.

Total 

Phosphorus 

(ug/L)

Pea 

Porridge 

Median Epi 

TP

Chlorophyll-

a 

(ug/L)

Pea Porridge 

Median Chl-a

Oligotrophic < 8.0 6.0 – 7.0 < 3.3 2.20 -2.40

Mesotrophic ≤ 12.0 ≤ 5.0

Eutrophic ≤ 28 ≤ 11



 Exotic Aquatic Species 
(aka, Aquatic Invasive 
Species

 Cyanobacteria (aka, 
Blue-Green Algae)

Hot Topics for NH Lakes
(aka, Aquatic Invasive Species)



NH Prohibited Aquatic Plant List

 Red font 

indicates 

species 

already 

documented 

in NH

Reference Chapter Env-Wq 1300 for administrative rules relative to the program, 
and specifically  Env-Wq 1303.02  for the list of prohibited exotic aquatic weeds 



Exotic 
Aquatic 
Species in NH
88 infested 

waterbodies
 11 Rivers

 77 Lakes and 
Ponds

107 infestations
 Some waterbodies 

have more than one 
species, a few have 
as many as 6 
different invasives.



Aquatic Invasive Plants



Aquatic Invasive Animals

Spiny Water Flea Zebra Mussel

Chinese Mystery 
Snail

Asian Clam



Addressing the Problem of Invasives

• Prevention and early detection are far easier and cheaper than long-term 

management

• Infestations do happen, but it is best to find them early, when eradication is most 

feasible

• Most eradication success stories are those tied to infestations that are found early, 

when they are small patches or single stems

• Long-term management can reduce large-scale and complicated infestations to less 

than 10% of a vegetation matrix in a waterbody, but costs are high and routine 

maintenance is needed.



What are cyanobacteria?
 Formerly blue-green algae

 Single cell life w/o a nuclear membrane

Contain photosynthetic pigments

Chlorophyll-a (green) and Phycobilins (blue)

 Can produce toxins



Examples of cyanobacteria blooms



Examples of cyanobacteria blooms



Why should we be concerned?

Unsightly

Taste Problems

Odor Problems

Fish Kills

Toxins

Webster Lake, Franklin, 2007



Toxins
 Cyanobacteria produce biotoxins,

collectively referred to as cyanotoxins

 Biotoxins: a toxin produced by a living organism 

(plant, fungi, animal, bacterium)

 Toxins stored in cells are released when cell dies
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Health Effects of Cyanotoxins
 Microcystins Liver 

Acute Exposure: Compromises liver function    

Chronic Exposure: Doses cause cancer

 Anatoxions Nerve connections

Convulsions; death of dogs & birds

 β-N-methylamino-L-alanine (BMAA)

Nerves

Maybe linked to neurological diseases



What levels might be harmful

>50% toxin-

producing 

cyanobacteria

OR

70,000 cells/ml 



What Can We Do?

 Education and Outreach

 Educate lake front property owners 
and watershed residents about land 
use activities that could negatively 
impact the pond

 Educate lake front property owners 
about what they CAN do

 New stormwater management guide 
for homeowners 
http://des.nh.gov/organization/divisi
ons/water/stormwater/stormwater-
mgmt-homeowners.htm



This is what we don’t want to see



This is what we don’t want to see



How Can We Prevent These 

Problems?



How Can We Prevent These Problems?



How Can We Prevent These Problems?



How Can We Prevent These Problems?



How Can We Prevent These Problems?



How Can We Prevent These 
Problems?



THANK YOU!

Photo courtesy of Kittie Wilson

Sara Steiner
VLAP Coordinator

603-271-2658
sara.steiner@des.nh.gov


