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Glossary of Key Terms Used in this Report  

Chlorophyll -a (Chl-a): A measurement of the green pigment found in all plants, including microscopic plants such 

as algae. It is used as an estimate of algal biomass; higher Chl-a equates to greater amount of algae in the 

lake. 

Color:  The influence of suspended and dissolved particles in the water as measured by Platinum Cobalt Units (PCU). 

A variety of sources contribute to the types and amount of suspended material in lake water, including 

weathered geologic material, vegetation cover, and land use activity. Colored lakes (>25 PCU) can have 

reduced transparency readings and increased TP values. When lakes are highly colored, the best indicator 

of algal growth is chlorophyll -a. 

Dissolved Oxyge n: The concentration of oxygen that is dissolved in the water. DO is critical to the healthy 

metabolism of many creatures that reside in the water. DO levels in lake water are influenced by a number 

of factors, including water temperature, concentration of  algae and other plants in the water, and amount 

of nutrients and organic matter that flow into the wa terbody from the watershed. Too little oxygen severely 

reduces the diversity and abundance of aquatic communities. DO concentrations may change dramatically 

with lake depth. Oxygen is produced in the top portion of a lake (where sunlight drives photosynthesis), 

and oxygen consumption is greatest near the bottom of a lake (where organic matter accumulates and 

decomposes). 

Epilimnion:  The top layer of lake water that is directly affected by seasonal air temperature and wind. This layer is 

well oxygenated by wind and wave action, except when the lake is covered by ice.  

Escherichia coli ( E. coli): An indicator of the presence of fecal contamination in the watershed. By itself, E. coli is 

generally not a threat to human health, but it can be associated with disease-causing organisms.  

Eutrophic ation : Refers to lakes with high productivity, high levels  of phosphorus and chlorophyll, low Secchi disk 

readings, and abundant biomass with significant accumulation of  organic matter on the bottom. Eutrophic 

lakes are susceptible to algal blooms and oxygen depletion in the hypolimnion.  

Integrated Epilimnetic Core: A water sample that is taken with a long tube in order to determine average nutrient 

concentration in the epilimnion.  

pH: The standard measure of the acidity or alkalinity of a solution on a scale of 0-14. Most aquatic species require a 

pH between 6.5 and 8. As the pH of a lake declines, particularly below 6, the reproductive capacity of fish 

populations can be greatly impacted as the availability of nutrients and metals changes. pH is influenced by 

bedrock, acid rain or snow deposition, wastewater discharge, and natural carbon dioxide fluctuations. 

Platinum Cobalt Units (PCU):  A unit of measurement used to determine the color of lake water. Lake water with 

30 PCU will look slightly brown or tea-colored. (Formerly reported as SPU- Standard Platinum Units.) 
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 Glossary of Key Terms (Continued ) 

Sample Station:  Location where water quality readings and samples are taken. Some of the larger lakes or basins 

are sampled at more than one location, resulting in multiple station numbers. In lakes with more  than one 

basin, at least one station is usually located in each basin. 

Secchi Disk Transparency (SDT):  A vertical measure of water transparency (ability of light to penetrate water) 

obtained by lowering a black and white disk into the water until it is no  longer visible. Measuring SDT is one 

of the most useful ways to show whether a lake is changing from year to year. Changes in transparency may 

be due to increased or decreased algal growth, or the amount of dissolved or particulate materials in a lake, 

resulting from huma n disturbance or other impacts to the lake watershed area. Factors that affect 

transparency include algae, water color, and sediment. Since algae are usually the most common factor, 

transparency is an indirect measure of algal populations.  

Thermocline:  The uppermost point in the water column where the temperature drops at least a degree Celsius per 

meter of depth.   

Total Alkalinity:  A measure of the buffering capacity of a lake, or the capacity of water to neutralize acids. It is a 

measure of naturally-available bicarbonate, carbonate, and hydroxide ions in the water, which is largely 

determined by the geology of soils and rocks surrou nding the lake. Alkalinity is important to aquatic life 

because it buffers against changes in pH that could have dire effects on animals and plants. 

Total Phosphorus (TP):  The total concentration of phosphorus found in the water, including organic and inor ganic 

forms. TP is one of the major nutrients needed for plant growth. It is generally present in small amounts 

and limits plant growth in freshwater ecosystems. As phosphorus increases, the amount of algae generally 

increases. Humans can add phosphorous to a lake through stormwater runoff, lawn or garden fertilizers, 

and leaky or poorly maintained septic tanks. 

Trophic State Indicators:  A scale from 0 to 100+, which ranks lakes for productivity. The low (zero) end of the scale 

supports very little algae, has excellent water quality (oligotrophic) and the high end 100+ is eutrophic and 

very productive. TSI can be calculated from the Secchi disk, Chl-a or TP results and requires at least five 

months of data per year. Lakes with TSI values greater than 65 may support algal blooms while values over 

100 indicate extreme productivity and annual algae blooms. TSI values can be used to compare lakes with 

similar water color and track water quality trends within a lake. 

Watershed:  A drainage area or basin in which all land and water areas drain or flow toward a central collector such 

as a stream, river, or lake at a lower elevation. 
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1. Background and Historical Information  

This report documents the results of water quality monitoring conducted by FB Environmental Associates 

(FBE) for the Kezar Lake Watershed Association (KLWA) in 2014. In addition to monitoring water 

quality in the three basins of Kezar Lake, FBE also collected water quality data at six ponds in the Kezar 

Lake watershed: Bradley, Cushman, Farrington, Heald, Horseshoe, and Trout Ponds (Figure 1). Several of 

the six ponds are hydrologically connected, and they all ultimately drain to Kezar Lake. Additionally, 

FBE monitored two tributaries of Kezar Lake: Great Brook and Boulder Brook. Great Brook drains to the 

upper basin at the north end of Kezar Lake, and Boulder Brook flows into Kezar Lake between the middle 

and upper basins on the east side of the lake. 

Background and historical information about Kezar Lake, Great Brook, Boulder Brook, and the six ponds 

has been presented in detail in previous reports. Please refer to the following reports for more 

information: 

¶ Historical Trend Analysis: Kezar Lake & Ponds (July 2012) - Provides a 40-year analysis of water 

quality monitoring data for Kezar Lake and six ponds within the Kezar Lake watershed. 

¶ Kezar Lake 2012 Water Quality Report (January 2013) - Summarizes the results of the 2012 water 

quality monitoring for Kezar Lake, Boulder Brook, Great Brook, and the six ponds. 

¶ Kezar Lake Nutrient Modeling (June 2013) - Estimates Phosphorus Loads using Lake Loading 

Response Modeling. 

¶ Kezar Lake Watershed Ponds NPS Survey Report (January 2013) - Summarizes the watershed 

survey conducted for the subwatersheds of the six ponds surrounding Kezar Lake: Bradley, 

Cushman, Farrington, Heald, Horseshoe, and Trout Ponds.  

2. Methods and Parameters  

The sample stations at the three basins of Kezar Lake and four 

tributary stations along Great Brook (GB-1) and Boulder Brook 

(BB-1, BB-3, and BB-4) were sampled on June 16, August 12, 

and September 18, 2014; the sample stations at the deep holes 

of the six ponds (Bradley, Cushman, Farrington, Heald, 

Horseshoe, and Trout Ponds) were sampled on June 16 and 

August 12, 2014 (Table 1). Sampling was conducted in 

accordance with standard methods and procedures for lake 

monitoring established by the Maine Department of 

Environmental Protection (Maine DEP), the US Environmental 

Protection Agency (USEPA), and the Maine Volunteer Lake 

Monitoring Program (VLMP). All lab samples were analyzed at 

the Health and Environmental Testing Lab (HETL) in Augusta. 

 

 

KLWA volunteer Charlie Dattelbaum (above) 

has helped FBE collect water quality samples in 

Kezar Lake for many years. 

 

 

http://www.klwa.us/wp-content/uploads/2013/07/Kezar_LLRM_Report_27June13.pdf
http://www.klwa.us/wp-content/uploads/2013/07/Kezar-Ponds-2012-Watershed-Survey-Report_January-9-2013.pdf
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Date 

Weather 

Sampling Sites Prior 24 hr 

Precip (in)* 

Prior 48 hr 

Precip (in)* 

Prior 96 hr 

Precip (in)* 

Sampling Day 

Conditions 

6/16/2014 0 0 0.94 Bright 

KEZA-0097-01,-02,-03 

HORS-3196-01 

FARR-3200-01 

HEAL-3222-01 

CUSH-3224-01 

BRAD-3220-01 

TROU-3212-01 

BB-1, BB-3, BB-4, GB-1 

8/12/2014 0 0 0 Overcast 

KEZA-0097-01,-02,-03 

HORS-3196-01 

FARR-3200-01 

HEAL-3222-01 

CUSH-3224-01 

BRAD-3220-01 

TROU-3212-01 

BB-1, BB-3, BB-4, GB-1 

9/18/2014 0 0.11 0.11 Cloudy 
KEZA-0097-01,-02,-03 

BB-1, BB-3, BB-4, GB-1 

* Source: Weather Underground, Fryeburg, ME weather station (KIZG) 

 

With the help of KLWA volunteers, FBE collects temperature and dissolved oxygen profiles at the deep 

holes of the three Kezar Lake basins and six ponds in the Kezar Lake watershed. This information is used 

to determine where the epilimnion (or upper part of the thermocline) occurs and at what depth an 

integrated epilimnetic core will be taken. The water collected from this core is analyzed for natural color, 

total alkalinity, pH, total phosphorus (TP), and chlorophyll-a (Chl-a). In addition, water clarity is also 

measured by Secchi disk transparency (SDT) readings. The three parameters (SDT, TP, and Chl-a) are 

trophic state indicators, or indicators of biological productivity in lake ecosystems. The combination of 

these parameters helps determine the extent and effects of eutrophication in lakes.  

The tributary stations were sampled for dissolved oxygen, temperature, TP, pH, and E. coli. 

   

Table 1. 2014 sampling summary of Kezar Lake, six ponds, and two tributaries 

in the Kezar Lake watershed. 
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Figure 1. Map of 2014 sampling locations. 
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3. Water Quality Monitoring Results  

Kezar Lake Basins 

Water Clarity  

In 2014, average SDT readings for the upper, 

middle, and lower basins of Kezar Lake were 8.6, 

8.2, and 3.2 m, respectively (Figure 2; Table 2). 

Mean annual SDT for the upper, middle, and 

lower, basins of Kezar Lake are 7.7, 6.9, and 3.2 

m, respectively (Table 3). Water clarity at the 

lower basin is less than at the other basins; 

however, the lower basin is very shallow and the 

Secchi disk is usually still visible on the lake 

bottom. Because of this, SDT values for the lower 

basin do not accurately reflect water clarity at this 

location. The variability in SDT values at the lower 

basin is likely due to small decreases and increases 

in water level as the seasons change.  Annual 

fluctuations in clarity are common, and often result 

from variable weather patterns from year to year. Historically, water clarity in Kezar Lake has been 

variable on an annual basis, yet remains consistent over the historical sampling period (Figure 2). 

 

Figure 2. Kezar Lake historical water clarity (1970-2014) for the three basins (left) and Kezar Lake 2014 water clarity 

(right). Red line denotes Maine DEP water quality standard of 2 m for water clarity. The lower basin (03) is limited by 

its shallow depth and the Secchi disk typically hits bottom during readings.  

 

Kezar Lake with a clouded view of the White Mountain National 

Forest. Photo credit: FBE, 2014. 

 

 




























