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J. Neil Stalter 

Director of Ecology and Environmental Education 

Candlewood Lake Authority 

Re: July and August 2019 Water Quality Observations 

Summary: Water clarity decreased in July, which is common, as June historically has high 

clarity, and as the surface water begins to warm up in July, phytoplankton can reproduce more 

abundantly. The new chl-a sensor continues to return modestly lower measurements than the 

spectrophotometry, but we are seeing similar overall increases and decreases in average chl-a 

measurement from the probe that follow the same pattern as the lab results. We now see a well-

established thermocline in the lake, creating anoxic conditions in the hypolimnion. These 

conditions are increasing the amount of internal loading of nutrients coming from lake 

sediments, which is a normal annual pattern seen in Candlewood in mid-summer. Measurements 

of phosphorus are modestly higher than in the past – but not alarmingly so. In September and 

October, we will be able to see how much nutrient levels increase in the meta and epilimnion 

once the lake is able to mix more efficiently. No zebra mussel larvae were found during 

monitoring. 

Details: This report contains details from both July and August of 2019, as there was a delay 

in receiving results from the lab due to their internal quality assurance standards. In July, 

sampling was conducted on July 25th for Candlewood and July 30th for Squantz. In August, 

sampling was conducted on August 26th for Candlewood and August 29th for Squantz. In July, 

secchi depth – a measure of water clarity – ranged from a low of 2.07m at Sherman to a 

high of 3.41m in Squantz (high of 2.33m in Candlewood at New Milford). In August, every 

measure of clarity increased – which is a trend we often see in Candlewood (and other lakes) 

historically as well. Secchi depth in August ranged from a low of 2.98m at Danbury to a 

high of 3.8 in Squantz. One of the best ways to decipher what is causing an improvement in 

water clarity is to compare the measurements to measurements of Chlorophyll-a. 

We are continuing 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 give us an understanding of how much algal 
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material is in the lake. Below are two tables comparing the chl-a results at 1m depth returned to 

us from the lab with the chl-a results at 1m using the new sensor (all measurements are in µg/l): 

July 2019 Danbury New Fairfield New Milford Sherman Squantz 

Fluorometry 
(Probe) 

2.97 2.82 3.46 2.33 1.37 

Spectrophotometry 
(Lab) 

3.86 4.36 3.52 6.3 1.18 

 

August 2019 Danbury New Fairfield New Milford Sherman Squantz 

Fluorometry 
(Probe) 

1.21 1.08 1.11 1.38 1.03 

Spectrophotometry 
(Lab) 

3.51 4.72 1.68 3.51 4.79 

 

 As you can see, independent of the method used to measure it, chlorophyll-a levels 

generally decreased in August when compared to July (with the exception of New Fairfield 

and Squantz when measured with Spectrophotometry). As a rule, less algal material in the lake 

will mean more clarity (the water will appear less green) – this can be seen when comparing the 

average secchi results from July and August 2019. We will continue to use both methods of 

measuring chl-a for the remainder of the 2019 monitoring season. This allows us to compare the 

two methods at different levels of chl-a, at which point we can statistically establish that we can 

transition to exclusively using the new sensor. 

 Below is a selection of measurements from the surface (1m) and the bottom of the lake 

for July and August. By looking at the temperature difference between the surface and the 

bottom, as well as the dissolved oxygen difference, we can still tell that there is a strong 

thermocline in the lake. This means that there is a strong difference in temperature between the 

upper and lower layers of the lake, and because colder water is denser than warm water, these 

two layers have difficulty mixing. For a more thorough explanation of this resistance to mixing, 

reference the water quality monitoring from June 2019. The strong thermocline prevents 

dissolved oxygen from getting to the bottom of the lake, which means that deep water is 

“anoxic” or lacks any dissolved oxygen gas. This allows more nutrients to enter the water from 

the sediments at the bottom of the lake, which is a process known as internal loading. This can be 

seen by the much higher phosphorus and nitrogen measurements that are seen at the bottom of 

the lake compared to the surface. These nutrients will eventually be mixed into the entire water 

column when the lake “turns over” once the temperature of the surface water cools down and 

weakens the thermocline enough to allow mixing. 
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 DB NF NM SH SQ 

July 2019 1m Bottom 1m Bottom 1m Bottom 1m Bottom 1m Bottom 

Temp 27.63 14.75 26.95 13.45 26.3 6.03 26.51 14.47 28.87 8.83 

Dissolved Oxygen 8.97 0 8.63 0 8.8 0 8.41 0  8.59 0 

Total Phosphorus 
(µg/l) 

19 32 18 52 20 24 24 35 7 ≈ 0 

Total Nitrogen 
(µg/l) 

690 330 570 530 ≈ 0 705 210 760 ≈ 0 ≈ 0 

pH 8.8 7.17 8.63 7.19 8.63 7.39 8.56 7.04 8.49 6.97 

Chl-a 2.97 0.74 2.82 0.66 3.46 0.47 2.33 0.69 1.37 0.58 

Secchi 2.13 2.10 2.07 2.33 3.41 

 

 DB NF NM SH SQ 

August 2019 1m Bottom 1m Bottom 1m Bottom 1m Bottom 1m Bottom 

Temp 25.14 15.53 25.04 13.96 25.01 6.14 24.8 14.95 24.7 8.97 

Dissolved Oxygen 8.21 0 8 0 7.52 0 7.9 0 7.46 0 

Total Phosphorus 
(µg/l) 

13 91 14 108 10 70 13 115 ≈ 0 13 

Total Nitrogen 
(µg/l) 

100 1100 200 1000 200 600 200 1700 244 770 

pH 8.3 7.21 8.17 7.26 7.97 7.48 8.13 7.18 7.97 7.19 

Chl-a 1.21 1.13 1.08 0.81 1.11 0.54 1.38 0.91 1.03 1.2 

Secchi 2.98 3.28 3.01 3.23 3.8 

 

 Notably, the August measurements of Phosphorus seem to be significantly greater than 

the August measurements from last year. However, the 2018 August sampling was conducted on 

August 9th, which is actually closer to our 2019 July sampling than our 2019 August sampling. 

Historically, monitoring has occurred much more often in the latter half of the month, so in an 

effort to standardize our results, our new monitoring methodology includes doing the monitoring 

in the last two weeks of each month. July 2019 measurements however are very similar to 

August 2018’s measurements. However, when compared to historical measurements, the 

phosphorus levels seen in August 2019 are modestly high, particularly in the hypolimnion. 

This is indicative of high “Internal Loading” mentioned above. Nitrogen levels are somewhat 

elevated but are comparable to nitrogen levels seen in 2017 and 18. We will be able to make 

more conclusions once we get nutrient results from the September and October monitoring. Even 

between July and August, you can see the surface temperature beginning to drop – this drop will 

increase substantially into September and October, which will signal when the thermocline 

weakens enough for the lake layers to mix and for the lake to begin “turning over.” 
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Via: Kentucky Fish and Wildlife Via: Open University 


