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J. Neil Stalter 

Director of Ecology and Environmental Education 

Candlewood Lake Authority 

Re: May 2019 Water Quality Observations 

 

Details: Sampling was conducted on May 29th (Squantz) and May 30th (Candlewood). This is the 

first month of water quality monitoring for the 2019 season. Secchi Depth, a measure of water 

clarity, ranged from a low of 1.68m in Danbury Bay, to a high of 2.26m in Squantz Pond. 

These are modest to somewhat low measures of clarity, but secchi measurements in 2018 (one of 

the highest clarity years on record) range from 2.23m – 2.62m, while in 2017 secchi 

measurements ranged from 1.18m to 1.59m. This is meant to illustrate that lower secchi 

measurements are not uncommon in May for a variety of reasons, including but not limited to 

increases in algal productivity (higher chlorophyll-a measurements) and suspended “particulate 

matter” a term meant to describe sediments and soil, from snow melt and recent heavy rains. The 

weather was also overcast and cloudy – which can contribute to slightly lower secchi readings, as 

the disk can be more easily seen at a deeper depth when there is more sunlight that can penetrate 

the surface water of the lake. 

This was the first month that we were able to use our new Chlorophyll-a sensor (a 

fluorometer, which uses certain wavelengths of light to measure the relative concentration of chl-

a). Because this is a new monitoring method, we are using both the new sensor, as well as 

taking water samples for in-lab analysis of chl-a so that we can ensure we know how to 

compare the new results to historic measurements. Chlorophyll-a measurements are most often 

used to measure how much algal material is in the lake. Below is a table comparing the chl-a 

results at 1m depth returned to us from the lab with the chl-a results using the new sensor (all 

measurements are in µg/l): 

 DB NF NM SH SQ 

Fluorometry 

(New Sensor) 

3.29 2.53 2.78 2.91 1.1 

Spectrophotometry 

(Lab Analysis) 

6.12 6.79 7.78 11.27 2.01 

 



2 
 

As you can see, there are a number of differences in the two measurements, but the lab-analysis 

is consistently measuring modestly higher than the sensor analysis. In May of 2018, the analysis 

was only done via spectrophotometry in the lab, and the measurements ranged from 5 µg/l to 

13.6 µg/l, which is a very similar range to this year. The low secchi disk measurements from 

May 2019 tend to agree with a slightly higher chl-a measurement, but there are a number of 

possible explanations for those low secchi readings as discussed in the above paragraph. The 

new chl-a sensor also measures relative concentration based on a set standard, which is another 

possible explanation for the difference in these measurements. We will continue to measure 

chl-a using both methods until we can analyze any differences between the two methods 

statistically and ensure that we can compare any measurements going forward to historical 

measurements. 

Dissolved oxygen plays an important role in allowing organisms to thrive in the lake, particularly 

certain sport fish species. Dissolved oxygen in the water illustrated heavy mixing throughout 

the water column meaning that there was oxygen throughout most of the water, from the 

surface all the way to the bottom. Below you can see a comparison of the profile of dissolved 

oxygen concentration in New Fairfield from May 2019 and July 2018. You can see the dramatic 

drop in dissolved oxygen at roughly 6m depth in July (the metalimnion, or “middle layer” of the 

lake), whereas the decrease of oxygen with increasing depth is much more modest in May 

and doesn’t decrease all the way to 0. This is due to the temperature throughout the water 

column being more uniform in May than in July, allowing the oxygen to mix more easily 

throughout the entire “water column” (a word to describe the vertical column of water from the 

surface to the bottom of the lake). 
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Nutrient loading (particularly the concentration of important compounds like nitrogen and 

phosphorus in the water) has important effects on lake health. High concentrations of these 

nutrients can lead to algal growth and blue-green algae blooms that can harm water quality, as 

well as lead to greater growth of nuisance plant species like milfoil. We take one measurement of 

nutrient concentration in each layer of the lake (so 3 samples at each of the 5 different sites; 15 

times total). Nutrient measurements (including both nitrogen and phosphorus) are low this 

month compared to historical May measurements. This includes low hypolimnion (lake bottom) 

nutrient measures, indicating that the dissolved oxygen in the deep water of the lake are slowing 

or stopping internal loading (nutrients entering the processes. The only exception was a 

measurement of 40 µg/l in the hypolimnion sample in Squantz Pond, indicating that internal 

loading might have begun at the site. This is also the site with the lowest measurement of 

dissolved oxygen (0.1 mg/l) at the bottom depth, further illustrating this relationship between 

oxygen and internal loading. 

Some important ions (sodium, potassium, calcium, chloride, and magnesium) were also 

measured at all three lake layers at all five sites as well. Ion measurements are very similar to 

May measurements taken in 2018, if slightly lower. These measurements provide important 

information about important molecules that can affect certain parts of Candlewood’s ecology, 

including calcium, which is an important raw material for zebra mussels. Water samples were 

taken on June 12th near the pump-up station in New Milford and analyzed for zebra mussel 

veligers (larva), and none were found.  

Summary: Water clarity was somewhat low in May, indicating possible algae growth, 

suspended particulate matter (solids), a lack of sunlight on sampling days, or a combination of all 

three. This was the first month using a new chl-a sensor on our water probe, and the new sensor 

returned slightly lower readings than those measurements received from the lab. Comparisons of 

these to methods will continue to ensure we can continue to compare new data to historical 

measurements. Dissolved oxygen measurements showed modest mixing throughout the water 

column. Nutrient measurements were low this month, including measurements at the bottom of 

the lake, indicating very little internal loading – this is likely due to the relationship between high 

dissolved oxygen and low nutrient loading at the bottom of the lake. Ion measurements are 

similar or slightly lower than in past years, and no zebra mussel larvae were found during 

monitoring. 
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Via: Kentucky Fish and Wildlife Via: Open University 


