
 
 

Lake & Watershed Resource Management Associates 
P.O. Box 65; Turner, ME 04282;  207-336-2980; LWRMA@ Megalink.net  

 

2012  

Roxbury (Ellis) Pond Water Quality Report 
 

Overview: 

Baseline water quality monitoring of Roxbury Pond was conducted on July 13 and 

August 15, 2012, 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.  

 

2012 Weather Influences : 

Weather conditions prior to, and during the annual lake monitoring period can strongly 

influence indicators used to assess water quality. Several meteorological phenomena 

occurred in 2012 that appear to have had a negative effect on lakes and ponds in the 

region: 

 

1. Winter and spring weather was unusually warm, resulting in the earliest ice-out 

conditions on record (mid- March) for many Maine lakes. 

2.  Ambient air temperatures in the 80 degree F. range were recorded in March. This 

resulted in the rapid warming of lake water, and the development of thermal 

stratification (temperature layers) several weeks earlier than normal. 

3.  In early June, a severe rain event dropped several inches of rain (8 inches in 

Auburn) on the area in a period of less than 48 hours, resulting in extremely heavy 

and erosive stormwater runoff from lake watersheds. 

4.  This was followed by many days of unusually warm weather.  Water surface 

temperatures of 80 degrees F. were recorded in many lakes and ponds in the 

region by the end of June.  

 

 The combined influence of these unusual conditions resulted in below average water 

clarity, an extended period of thermal stratification, higher than normal dissolved oxygen 

loss, and a measureable increase in algae growth for a substantial percentage of Maine 



lakes in 2012 – all of which can be characterized as stressful to lake systems. For more 

information on the effects of weather on lake water clarity, see the attached statewide 

perspective on lake water clarity for 2012. 

 

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

summer dissolved oxygen concentrations in the deepest area of the lake, the overall water 

quality of Roxbury Pond was “average” in 2012, when results are 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 4.1 meters (~13 feet) in 2012, compared to 3.6 meters in 2011, 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 also 4.1 meters. The 2012 average is based only on the two individual readings 

from July and August, unlike many previous years, when multiple readings from certified 

volunteer lake monitors were included in the calculation of the annual average.  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.  

 

The clarity of the water in Roxbury Pond last summer appears to have been influenced by 

the natural color of the water.  Color samples taken in July and August averaged 39 

Standard Cobalt Platinum Color Units (SPU).  When natural lake water color exceeds 

approximately 25 SPU, water clarity readings can be depressed by strong coloration of 

the water.  Lake water color is a natural phenomenon caused by organic compounds that 

leach into the water from vegetation in the watershed. Heavy rain and runoff, resulting in 

the “flushing” of wetlands in the watershed can cause an increase in lake water color, one 

of the effects of which is reduced water clarity. 

 

Phosphorus: 

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

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

compared to 14 ppb in 2011, 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 3.4 and 3.9 

ppb, averaging 3.7 ppb for 2012, compared to 4.4  ppb in 2011,4.1 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 2012 CHL results fall in the 



“low- 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: 

Temperature and dissolved 

oxygen profiles were taken at 

the deep monitoring station in 

July and August, during which 

time, Roxbury Pond was 

strongly thermally stratified 

(distinct temperature layers 

existed – see adjacent 

illustration). Dissolved oxygen 

(DO) profiles taken in July and 

August, 2012 showed depressed (less than 5 ppm) levels of DO below 6 meters depth in 

July, and in August, DO was depleted (0.0 ppm) below 7 meters depth to the bottom of 

the lake at 13 meters.  The pond was strongly thermally stratified on both dates. On July 

13, the surface temperature was 24.6 degrees C, and at 12 meters depth, the temp was 

11.9 degrees C.  Dissolved oxygen at the surface measured 7.8 ppm, and 1.4 ppm at 12 

meters (0.5 meters from the bottom).  On August 15, water temperature ranged from 24.7 

C at the surface (more than two degrees higher than in 2011) to 11.9 degrees C at 12 

meters.  DO ranged from 8.1 ppm at the surface to 0.0 ppm at 12 meters.  

 

The August, 2012 temperature and dissolved oxygen profile was one of the most severe, 

in terms of oxygen loss, in recent years. We made this same statement a year ago, 

concerning the August, 2011 DO profile.  The 2012 profile showed even more oxygen 

loss, possibly as a result of very warm water temperatures during the summer of 2012, as 

well as local severe rain events, in which substantial organic matter and phosphorus may 

have washed into the pond from the watershed.  

 

 A comparison of the 2012 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 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, 2012, as it did in August, 2011, possibly due to the combined effects of relatively 

warm surface temperatures, heavy stormwater runoff, higher color levels in the water, 

and relatively calm winds during the period. 

 

 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 summer DO 

loss is a sensitive indicator of change in lake systems. 

 

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

on August 15, 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 measured17 ppb, compared to the surface concentration of 12 ppb. The 

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

may suggest that phosphorus was being released from the bottom sediments at the time 

that the sample was taken. This phenomenon can be triggered when the water overlying 

the bottom sediments becomes anoxic (depleted of oxygen). 

 

Total alkalinity measured 3.5 mg/l in August, compared to the historical average of  5.6 

mg/l. 

 

Gloeotrichia echinulata is a bluegreen algae that is the current focus of research in New 

England Lakes. The concentration of “Gloeo” 

appears to be increasing in some Maine lakes.  

The implications of this increase are not well 

understood, however, recent research has 

suggested that this alga may have the 

potential to play a role in the decline of lake 

water quality.  We carefully observed for the 

presence of Gloeo in Roxbury Pond in both 

July and August, 2012.  No colonies were 

observed. The adjacent photo was taken at the 

surface of Lake Auburn last summer during 

the peak of a “Gloeo” bloom. 

 

   

 

 

Please note that a Statewide perspective of lake water clarity, based on more than 

400 lakes monitored in 2012 is attached as a separate report, in order to help put the 

findings of this report in perspective. Overall, many Maine lakes experienced a 

decline in water clarity in 2012,compared to their historical averages. 

 

Gloeotrichia in 

LakeAuburn  


