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2011 Roxbury (Ellis) Pond Water Quality Report 
 

 

Overview: 

Baseline water quality monitoring of Roxbury Pond was conducted on July 7 and August 

24, 2011, in accordance with standard procedures for the monitoring of Maine lakes and 

ponds established by the Maine Department of Environmental Protection and the Maine 

Volunteer Lake Monitoring Program.  

 

Based on the clarity of the water, and the concentrations of phosphorus and algae in the 

lake, the overall water quality of Roxbury Pond was slightly below average in 2011,when 

compared to historical data for the pond. 

 

Water Clarity (Transparency): 

Water clarity (transparency), which is used as an indirect indicator of algal growth in 

lakes, averaged 3.6 meters (~12 feet) for the season, compared to 4.3 meters in 2010, 4.0 

meters in 2009, 3.8 meters in 2008, 4.1 meters in both 2007 and 2006, 4.3 meters in 2005, 

and 4.0 meters in 2004.  The historical transparency average for Roxbury Pond is 4.1 

meters. Based on two months of volunteer transparency data from certified volunteer lake 

monitor, Ross Swain, in addition to the readings taken on July 7 and August 13, the water 

was substantially less clear in 2011 than the historical average for the lake. It is worth 

noting that the highest (clearest) transparency reading recorded in 2011 (4.0 meters on 

August 24) was substantially lower (less clear) than the highest reading for most years 

that the lake has been monitored since 1982. The detection of any trend in water clarity is 

dependent on the availability of multiple years of data, each of which consists of several 

months of readings.  

 

Phosphorus: 

Surface (epilimnetic core) total phosphorus samples taken in July and August measured 

14 and parts per billion (ppb) and 12 ppb respectively, averaging 13 ppb for the season, 



compared to 12 ppb in 2010, 14 ppb in 2009, 12 ppb in 2008, 13 ppb in both 2007 and 

2006, 12 ppb in 2005, 11 ppb in 2005 and the historical average of 12 ppb. Phosphorus is 

the nutrient that most directly influences the growth of algae in lakes and ponds. 

Phosphorus concentrations in the 12-15 ppb range have been associated with algal 

blooms in some Maine lakes. Since 1982, annual phosphorus averages in this pond have 

ranged from 9-14 ppb.   

 

Chlorophyll a (algae): 

Chlorophyll-a (CHL) is the pigment measured in lake water that is used to determine the 

concentration of algae in the water. CHL levels in July and August measured 4.1 and 4.6 

ppb, averaging 4.4  ppb, compared to 4.1 ppb in 2010, 4.2 ppb in 2009, 4.6 ppb in 2008, 

4.0 ppb for 2007,  5.4 ppb in 2006, 4.4 ppb in 2005, 3.9 ppb in 2004, and to the historical 

average of 4.3 ppb. Since 1982, the annual average CHL concentration in this lake has 

ranged from 3.1-6.3 ppb. The 2011 CHL results fall in the “moderate” range for Maine 

lakes and ponds, and while somewhat consistent with both the total phosphorus and 

transparency averages for Roxbury Pond, are somewhat lower than might be expected.  

This may be due to the influence of natural water color components on reducing water 

clarity somewhat and elevating the concentration of phosphorus without having a 

corresponding effect on algae growth in the pond. 

 

Dissolved Oxygen: 

Dissolved oxygen (DO) profiles taken in July and August, 2011 showed depressed (less 

than 5 ppm) levels of DO below 7 meters depth in July, and in August, DO was depleted 

(0.0 ppm) below 8 meters depth to the bottom of the lake at 13 meters.  The pond was 

strongly thermally stratified on both dates. On July 7, the surface temperature was 23.2 C, 

and at 13 meters depth, the temp was 13.6 C.  Dissolved oxygen at the surface measured 

8.1 ppm, and 2.1 ppm at 13 meters (0.5 meters from the bottom).  On August 13, water 

temperature ranged from 22.5 C at the surface to 13.8 C at 13 meters.  DO ranged from 

8.1 ppm at the surface to 0.0 ppm at 13 meters.  

 

The August, 2011 temperature and dissolved oxygen profile was one of the most severe, 

in terms of oxygen loss, in recent years.  A comparison of the 2011 profile to several 

previous years showed colder water temperatures near the bottom of the lake, and a 

relatively wide temperature gradient from the surface the bottom.  The wider the 

temperature gradient from surface to bottom, the greater the water resulting density 

gradient, which causes stronger resistance to thermal mixing of the water.  When this 

occurs, the water in the deepest thermal stratum is typically isolated from mixing with the 

overlying water for a longer time period, resulting in the potential for greater oxygen loss 

to take place.  This appears to have happened in late August, 2011, possibly due to a 

period of relatively calm weather (the wind speed on August 24 was estimated at 3 mph).  

 

 Local weather, especially periods of strong winds, can quickly de-stratify this pond, 

causing water at the bottom to mix with the overlying water, and resulting in the exposure 

of the water to atmospheric oxygen. Conditions in the pond can change relatively quickly 

when this occurs. This is the most probably reason for the fact that while low oxygen 



concentrations have been documented during the late summer for some years in the past, 

the phenomenon has not been observed every year.  

 

The potential exists for low dissolved oxygen in the deepest area of the lake to have a 

negative impact on water quality. However, the depth and shape of the lake basin is such 

that oxygen appears to be often replenished during the critical summer period when 

strong winds cause destratification and mixing to occur. Nonetheless, it is important to 

continue to document oxygen levels in the lake during the summer.  

 

Because the level of dissolved oxygen near the bottom of the pond was virtually depleted 

on August 24, a phosphorus grab sample was taken to determine whether phosphorus was 

being released from the bottom sediments into the overlying water. The concentration of 

that sample measured14 ppb, compared to the surface concentration of 12 ppb. The 

difference in the concentration of the two samples on this date was  relatively small, and 

did not suggest that phosphorus was being released from the bottom sediments at the time 

that the sample was taken.  

 

Water Color: 

Water color was only slightly below the historical average for the pond in 2011, 

averaging 21 SPU for the two sample dates.  The historical color average for the pond is 

23 SPU (Standard Platinum-Cobalt Units).  Natural water color is influenced by the 

concentration of humic acids, which leach from wetland vegetation, leaves from 

deciduous trees and other sources. While this phenomenon is completely natural, it is 

variable, being influenced by precipitation and stormwater runoff, and watershed wetland 

flushing.  Humic acids contain phosphorus, although the phosphorus in the acidic 

compounds is not always available to algae. However, high levels of color can 

measurably reduce water clarity/transparency when it reaches 25 SPU, or more. 

 

Total alkalinity measured 7.0 mg/l in August, compared to the historical average of  5.7 

mg/l. The pH was close to the historical average (6.6) for the lake.   

 

Summary: 

While the overall water quality of Roxbury Pond appears to be relatively stable at this 

time, conditions measured in 2011 showed the lake to be less clear, phosphorus and algae 

concentrations were slightly higher, and late summer dissolved oxygen was lower than in 

recent years, and compared to historical conditions in the pond.  

 

Please note that a Statewide perspective of lake water clarity in 2011 is attached as a 

separate report, in order to help put the findings of this report in perspective. 

Overall, many Maine lakes experienced a slight decline in 2011, compared to the 

previous year, and compared to their historical averages. 
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