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LAKE WAUKEWAN | SEASONAL DATA SUMMARY: THRU Q1 2026 
Prepared by FB Environmental Associates for the Waukewan Watershed Advisory Committee 

SNAPSHOT 
The following table provides a snapshot of status (excellent, good/fair, poor) for historic (His) and current (Cur) data by 
seasonal quarter and year for the parameters: total phosphorus (TP), chlorophyll-a (Chl-a), Secchi Disk Transparency (SDT), 
dissolved oxygen (DO), temperature (Temp), turbidity (Turb), specific conductivity (SpCond), chloride, pH, apparent color, and 
acid neutralizing capacity (ANC). Overall, Lake Waukewan has excellent water quality, but experiences low oxygen in bottom 
waters, elevated chloride/conductivity from road salting, and low ANC or buffering capacity typical of New England lakes. For 
this 2026 Quarter 1 (Q1) data summary, there was one sampling event in February at the Winona Deep Spot. Based 
on these data, Lake Waukewan was clear with low algal productivity and low total phosphorus throughout the 
water column. The entire water column was well oxygenated. 

Parameter TP Chl-a SDT DO Temp Turb SpCond Chloride pH Color ANC 
Excellent <8 <3.3 >4.5 >5 <18 <Ref <100 <28 6.5-8.0 <25 >10 
Good/Fair 8-10 3.3-5 2-4.5 2-5 18-24 >Ref | <1 100-200 28-56 5.5-6.5, 8-9 25-40 2-10 
Poor >10 >5 <2 <2 >24 >1 >200 >56 <5.5, >9.0 >40 <2 
Period His Cur His Cur His Cur His Cur His Cur His Cur His Cur His Cur His Cur His Cur His Cur 
Q1: Winter 7 ND 4 1 8 7 9 11 4 3 <1 ND 143 ND 33 ND 7 ND 20 ND 10 ND 
Q2: Spring 7 - 2 - 7 - 8 - 21 - <1 - 129 - 29 - 7 - 15 - 8 - 
Q3: Summer 6 - 2 - 7 - 2 - 24 - <1 - 128 - 27 - 7 - 16 - 7 - 
Q4: Fall 7 - 2 - 7 - 6 - 14 - 1 - 136 - 30 - 7 - 21 - 9 - 
Q1-Q4: Annual 7 - 2 - 7 - 7 - 17 - <1 - 133 - 29 - 7 - 18 - 9 - 

ND = no data. His = historic years. Cur = current year. 

BACKGROUND 
This document summarizes key water quality data from Lake Waukewan 
(Figure 1) collected through the NHDES Volunteer Lake Assessment Program 
(VLAP) since 1974 and compares the current year’s data to historic data ranges by 
month and/or season. The purpose is to highlight how current data are consistent 
with or outside the bounds of the historic data ranges for Lake Waukewan. 

The focus of this summary is the two deep water monitoring locations in Lake 
Waukewan: the Mayo Deep Spot (WAUMERMD) and Winona Deep Spot 
(WAUMERWD). During these sampling events, volunteers collect epilimnion, 
metalimnion, and hypolimnion grab samples for a suite of parameters including 
total phosphorus, chloride, specific conductivity, turbidity, pH, acid neutralizing 
capacity, and color. Volunteers also collect an integrated core for chlorophyll-a 
analysis, a Secchi disk transparency reading, and a temperature and dissolved 
oxygen profile using a calibrated handheld meter. 

Throughout the document, the historic data are shown in boxplot format to 
show the full range of the record for a given time of year (month or season) and 
depth (defined as a limnological layer or depth below the surface). The boxes 
show the 25th, 50th (median), and 75th percentile of the historic data. The whiskers show 1.5 times the interquartile range 
(range from the 25th to 75th percentiles). Points are outlier observations that are outside the whiskers. Current year to date 
data are superimposed on the plot with blue points and lines connecting the months. 

Figure 1: Lake Waukewan showing the 
location of the Mayo Deep Spot and Winona 
Deep Spot. 
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WEATHER ANALYSIS 
Local weather patterns, specifically air temperature and precipitation (Figure 2), play a primary role in driving the physical, 
chemical, and biological dynamics of Lake Waukewan. Precipitation events dictate the volume of stormwater runoff entering 
the lake, which serves as the primary transport mechanism for nutrients, sediment, and pollutants–including chloride from 
road salt–from the surrounding watershed. Meanwhile, air temperature directly influences the lake’s surface water 
temperature, dictating the timing and duration of thermal stratification, as well as driving biological productivity and algal 
growth during the warmer months. Tracking these seasonal and annual weather variations is essential for understanding 
short-term fluctuations in water quality and contextualizing the lake’s response to extreme wet or dry conditions. In 2026, 
precipitation and air temperature mostly followed the historic weather record for the area. Though precipitation 
and air temperature were lower than normal in February. 

 

Figure 2: Precipitation and air temperature by month from 1996-2025 for Lake Waukewan. Boxplots represent historic data 
range with current data superimposed (blue). The data source for current and historic data is PRISM. 
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TROPHIC STATE INDICATORS 
Total phosphorus, chlorophyll-a, and Secchi disk transparency are trophic state indicators, or indicators of biological 
productivity in lake ecosystems. Total phosphorus in surface water is generally highest in spring following spring rains and 
snowmelt, declines through summer as particulates settle and watershed sources are minimized, and increases leading up to 
and following fall turnover as bottom waters mix with surface waters (Figure 3). Total phosphorus concentrations in Lake 
Waukewan are typically less than 10 ppb, which greatly reduces the risk of cyanobacteria blooms. The samples collected in 
February 2026 was the second time data were collected for this month at the Winona Deep Spot and were similar to 
the first data point. Total phosphorus was collected for the metalimnion and hypolimnion but not the epilimnion 
during this sampling event, so no surface water phosphorus was included in the plot below. In sum, the water was 
clear with low algal productivity. 

 

Figure 3: Trophic status indicators including total phosphorus in surface water (top), chlorophyll-a (middle), and Secchi disk 
transparency (bottom) by month. Boxplots represent historic data range with current data superimposed (blue). Horizontal 
lines are NHDES guidelines (refer to Snapshot section). 
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In addition, comparing total phosphorus concentrations among the three limnological layers (i.e., epilimnion, metalimnion, and 
hypolimnion) can provide evidence of sediment bound phosphorus release or internal phosphorus loading. Under low oxygen 
conditions, sediment bound phosphorus can be released from the lake bottom in a bioavailable form through a process called 
internal phosphorus loading. Internal phosphorus loading is a potential driver of cyanobacteria blooms. When lakes fully mix at 
turnover in late fall, this bioavailable phosphorus is mixed throughout the water column and can fuel late season cyanobacteria 
blooms. In the summer months, total phosphorus has been observed to be slightly higher in the hypolimnion than the 
epilimnion at both deep spots, signaling that internal phosphorus loading, though minimal, is occurring in Lake Waukewan 
(Figure 4). The total phosphorus samples collected in February 2026 were similar to the values for previous samples 
collected in this month at the Winona Deep Spot. In sum, total phosphorus was low with no indication of internal 
phosphorus loading over winter. 

 

Figure 4: Total phosphorus in the epilimnion, metalimnion, and hypolimnion by month for the Mayo Deep Spot and Winona 
Deep Spot. Boxplots represent historic data range with current data superimposed (blue). 
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DISSOLVED OXYGEN & TEMPERATURE 
Lake Waukewan is a dimictic lake that typically experiences thermal stratification in summer with mixing periods or turnover 
events in the spring and fall. This occurs when thermal stratification in summer prevents warmer (less dense), oxygenated 
surface waters from mixing with cooler (denser), oxygen-depleted bottom waters in the lake. Dissolved oxygen levels below 5 
ppm (and water temperature above 24 °C) can stress and reduce habitat for coldwater fish and other sensitive aquatic 
organisms. In addition, anoxia (low dissolved oxygen) at lake bottom can result in the release of sediment-bound phosphorus 
(otherwise known as internal phosphorus loading), which can become a readily available nutrient source for cyanobacteria. 
While thermal stratification and depletion of oxygen in bottom waters is a natural phenomenon in dimictic lakes such as Lake 
Waukewan, it is important to track these parameters to be sure the extent and duration of low oxygen does not change 
drastically because of human disturbance in the watershed (Figure 5). In February 2026, the entire water column at the 
Winona Deep Spot was well oxygenated and water temperatures were low. 

 

Figure 5: Dissolved oxygen (red) and water temperature (blue) depth profiles for the Mayo Deep Spot (WAUMERMD) and 
Winona Deep Spot (WAUMERWD) across seasons. Boxplots represent historic data range with current data superimposed 
(points). Vertical lines are NHDES guidelines (see Snapshot section). 

In winter, ice insulates the lake 
from the mixing effect of wind. 
Water temperature remains fairly 
uniform from the surface to the 
bottom. Although much slower, 
biological processes continue 
under the ice and can deplete 
oxygen near the bottom. 

In spring, ice melts and exposes 
surface water to the mixing effect 
of wind, causing spring turnover or 
the complete mixing of the water 
column. Surface water 
temperature begins to warm at the 
onset of thermal stratification. 

In summer, thermal stratification 
peaks in summer, with warm 
surface waters and cool bottom 
waters that prevents mixing to 
replenish oxygen-depleted bottom 
waters. 

In fall, surface water temperature 
begins to cool and thermal 
stratification breaks down, 
eventually causing fall turnover or 
the complete mixing of the water 
column.  
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ADDITIONAL WATER QUALITY PARAMETERS 
The water quality parameters including turbidity, specific conductivity/chloride, pH, color, and acid neutralizing capacity can 
provide further insight into a lake’s water quality. 

Turbidity 

Turbidity is a measure of the cloudiness or murkiness of water, caused by the absorption or scattering of light by particulates in 
the water column. Various factors affect the turbidity of a lake or stream, such as algal and/or cyanobacterial colonies, organic 
matter, and sediment. High levels of turbidity can decrease water clarity, inhibit photosynthesis and limit the growth of aquatic 
plants, harm filter feeders, and damage the gills of fish. Turbid waters tend to be warmer and have lower levels of dissolved 
oxygen as suspended particles absorb sunlight and photosynthesis decreases. In New Hampshire, turbidity in lakes range from 
<0.1 to 22 NTU, with a median of 1.0 NTU. The water quality standard in New Hampshire for turbidity in Class A waters is 
naturally occurring levels, above which a violation occurs. Although a specific value for “natural” turbidity has not been set by 
NHDES, it is generally accepted that natural turbidity is less than 1 NTU, and the NHDES provides an average monthly reference 
turbidity value for lakes that ranges from 0.36 to 0.99 NTU, which is applied to surface water (Figure 6). Lake Waukewan has 
generally low turbidity in surface water and higher turbidity near the bottom that increases through the summer and fall due to 
internal loading and settling processes. The turbidity samples collected in February 2026 were similar to historic 
observations collected during this time of the year for the Winona Deep Spot and were similar to other winter 
observations in the hypolimnion and minorly elevated in the metalimnion. 

 

Figure 6: Turbidity  in the epilimnion, metalimnion, and hypolimnion by month for the Mayo Deep Spot and Winona Deep 
Spot. Boxplots represent historic data range with current data superimposed (blue). Horizontal line (purple) is NHDES 
guidelines (refer to Snapshot section). 
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Specific Conductivity & Chloride 

Chloride pollution from winter road salt, wastewater input (including water softeners), and fertilizers can cause harm to 
aquatic organisms and disrupt internal lake mixing processes when chloride concentrations reach chronically-high levels. The 
State of New Hampshire sets a chronic threshold of 230 ppm for chloride (which roughly equates to 835 µS/cm for specific 
conductivity). Chloride and specific conductivity in Lake Waukewan are well below the chronic threshold but slightly elevated 
compared to what is typical for a high-quality waterbody. Most minimally disturbed New Hampshire lakes are around 4 ppm 
and 40 µS/cm for chloride and specific conductivity, respectively. NHDES suggests that values above 28 ppm and 100 µS/cm for 
chloride and specific conductivity, respectively, indicate disturbance from human activities. Chloride and specific conductivity 
levels in Lake Waukewan are above these thresholds, largely attributed to road salting (Figure 7; Figure 8). The specific 
conductivity measurements from February 2026 at the Winona Deep Spot were similar to other winter observations 
for the metalimnion and elevated in the hypolimnion. No chloride data were available for February 2026. 

 

Figure 7: Specific conductivity in the epilimnion, metalimnion, and hypolimnion by month for the Mayo Deep Spot and 
Winona Deep Spot. Boxplots represent historic data range with current data superimposed (blue). Horizontal lines are 
NHDES guidelines (refer to Snapshot section). 

 

Figure 8: Chloride by month for the Mayo Deep Spot and Winona Deep Spot. Boxplots represent historic data range with 
current data superimposed (blue). Horizontal lines are NHDES guidelines (refer to Snapshot section). 
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pH 

pH is a measure of how acidic or basic water is on a scale from 0 to 14, with 7 being neutral. Biogeochemical processes in 
freshwater systems can influence pH and vice versa. Changes in pH can adversely affect the health of aquatic life if pH becomes 
too acidic or too basic. NHDES sets acceptable pH in freshwater as between 6.5 and 8.0 for surface water. Lake Waukewan 
generally says within this range with periodic or historic low pH values. While these low pH values are not uncommon in New 
Hampshire given the naturally-low buffering capacity from the granite-dominated geology, low pH in our region’s waterbodies 
is partly a consequence of acid rain historically. Low pH near the bottom also reflects natural processes that peak in late 
summer. pH in the surface waters of Lake Waukewan generally increase throughout the summer, likely from biological 
processes such as photosynthesis by plants and algae that raise pH (Figure 9). pH in the bottom waters of Lake Waukewan 
generally decrease throughout the summer, likely from biological processes such as decomposition by microbes that lower pH. 
The pH measurements from February 2026 for the Winona Deep Spot were similar to other winter observations at 
these depths. 

 

Figure 9: pH in the epilimnion, metalimnion, and hypolimnion by month for the Mayo Deep Spot and Winona Deep Spot. 
Boxplots represent historic data range with current data superimposed (blue). Horizontal lines are NHDES guidelines (refer 
to Snapshot section). 
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Apparent Color 

The apparent (unfiltered) color of water reflects its organic content, both dissolved humic substances and particulates from 
algae and sediment, as well as naturally occurring metals in soils, such as iron and manganese. High colored lakes typically 
have extensive wetlands and/or mucky bottoms that contribute organic matter and metals. As part of recovery from acid rain, 
along with warming soils from climate change, our region’s waterbodies are undergoing a process known as brownification or 
lake browning, whereby more dissolved organic matter and iron leaches from soils to surface waters and contributes to more 
tea-colored water. Lake Waukewan has generally clear water (<25 PCU) that fluctuates depending on algae or sediment content 
in the water (Figure 10). No apparent color data were available for February 2026. 

 

Figure 10: Color by month for the Mayo Deep Spot and Winona Deep Spot. Boxplots represent historic data range with 
current data superimposed (blue). Horizontal lines are NHDES guidelines (refer to Snapshot section). 

Acid Neutralizing Capacity 

Acid Neutralizing Capacity (ANC) is a measure of a waterbody’s net effective ability to buffer or neutralize added acids as 
determined by the concentration of base cations and bicarbonate/carbonate alkalinity while accounting for the presence of 
organic acids. The region has naturally-low alkalinity (or buffering capacity) because of its contributing geology (i.e., granite) 
that lacks carbonates, bicarbonates, and carbonic acid. Lake Waukewan has low ANC and is considered by NHDES to be 
moderately vulnerable to swings in pH (Figure 11). No ANC data were available for February 2026. 

 

Figure 11: Acid neutralizing capacity by month for the Mayo Deep Spot and Winona Deep Spot. Boxplots represent historic 
data range with current data superimposed (blue). Horizontal lines are NHDES guidelines (refer to Snapshot section). 

 


