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Executive Summary 

The Community Lake Education Monitoring project (CLEM), initiated through a 

partnership between Eastern Charlotte Waterways Inc. (ECW) and the New Brunswick 

Department of the Environment and Local Government (DELG), involves community 

based monitoring with the purpose of providing the information required for community 

to understand their lakes, while encouraging partnered efforts to address any surrounding 

issues.   

Results are interpreted from baseline water quality monitoring in Lake Utopia, 

performed through the CLEM process from 2000 to 2002 and by DELG from 1989 to 

2002.  Lake Utopia is a dimictic lake (undergoes both fall and spring turnover) and is 

considered to have a trophic status of Oligotrophic to slightly Mesotrophic. Lake Utopia 

contains a large volume of water (maximum depth is 28.7 m and mean depth is 11.1 m) 

and it is for this reason that Lake Utopia has been considered to have a great assimilation 

capacity. 

The predominant influences affecting the water quality of Lake Utopia are 

residential and recreational development, point source discharge from the Lake Utopia 

Hatchery, lake water levels, and the forward/reverse directional water flow of the canal 

(Lake Utopia’s major outlet which periodically reverses to become an inlet).   

Primary recommendations for Lake Utopia include: 

1. Continue the CLEM-partnership between the New Brunswick Department of the 

Environment and Local Government, the Lake Utopia Hatchery and J.D. Irving. 

2. Expand the sanitary septic survey around Lake Utopia including the canal. 

3. Acquire current property data for comparison with historical property data to 

identify residential and development trends around the lake.  

4. Expand CLEM – volunteer program to monitor daily lake levels and secci depth. 

5. Acquire funding to perform an in depth Hydrology study of Lake Utopia and the 

canal, including the monitoring of water levels in the canal and the lake as well as 

the direction and velocity of flow in the canal. 
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1 Introduction 

The Community Lake Education Monitoring project (CLEM) is part of the Water 

Classification Program initiated through a partnership between Eastern Charlotte 

Waterways (ECW) and the New Brunswick Department of the Environment and Local 

Government (DELG).  CLEM involves community based monitoring with the purpose of 

providing the information required for community to understand their lakes.  This 

information will be warehoused for community and agency use and will encourage 

partnered efforts (community, government and industry) to address any issues 

surrounding the lake.   

Lake Utopia is located north of St. George, New Brunswick in Charlotte County. 

Historically, the fresh water drainage from the L’Etang River was damned by the passage 

of glaciers.  This damming formed Lake Utopia, which now enters into the Magaguadavic 

River by means of the Canal (Kennedy and Moore, 1997).   The total watershed area 

draining into lake Utopia is 87.94 km2 the surface area of the lake itself is .48 km2 and the 

volume is 132644016.3 m3 (Curry and Cronin 1999) (See Figure 1).  The water uses 

within Lake Utopia’s watershed include both recreational and industrial uses. The 

primary influences on Lake Utopia’s water quality are the fish hatchery which discharges 

treated effluent into the north end of the lake, residential development, and the St. George 

dam located at the mouth of the Magaguadavic River has an undetermined influence on 

the hydrology and flushing rate of the lake.  

 

 

 

 

 

 

 

 

 



Figure 1: Catchment Area of Lake Utopia 



2 Environmental Conditions 

2.1 Topography 

The surrounding topography of a lake is an important factor influencing water 

quality. Wetlands adjacent to a lake provide habitat for plants and animals and have the 

ability to filter out pollutants before they enter the lake, thus improving water quality.  

Figure 1 illustrates the topography surrounding Lake Utopia.  The major inlet on the north 

end of Lake Utopia is Mill Lake, which has a large bog at its northern inlet, helping to 

filter incoming water from this portion of the catchment area (see Figure 2). The east side 

of the catchment area also contains a large bog, which Colonel Stream runs through 

before entering Trout Lake, and ultimately, Lake Utopia.  The other major inlet, also 

located on the east side of Lake Utopia, is Spear Brook.  The only major outlet from Lake 

Utopia is located on the southwestern side of the lake (the canal).  Lake Utopia is 

considered an environmentally significant area since “[t]his lake is likely unique in New 

Brunswick in having an outlet delta at the canal, which drains the lake to the 

Magaguadavic River.  During periods of heavy rain, the level of the river rises higher than 

the lake so that the canal reverses, becoming an inlet”(New Brunswick Department of the 

Environment and Local Government, 1997). 

2.2 Land and Water Use 

The use of the land surrounding a lake is also an important influence on the water 

quality of the lake. The greater part of the eastern portion of lake Utopia’s catchment area 

is classified as woodland and includes timberland owned by various parties (Figure 2). 

Farmland, predominantly blueberry, encompasses a large part of Lake Utopia’s watershed 

area and includes a bog located East of the lake. There are two major industrial influences 

within the watershed area, the Lake Utopia Hatchery, at the north end of the lake and the 

St. George Pulp and Paper Mill located in the southeastern part of the watershed area. The 

majority of the residential and recreational property owners of Lake Utopia, surround the 

mid to southern portion. The most populated areas are in Woodbury’s cove and on the 

canal. The water within the Lake Utopia watershed is used for both recreational and 

industrial purposes.    

 



 

 

 

Figure 2: Generalized Land Use 

 

 





2.3 Climate, Soils and Ecosites 

The climate and soils influence lake characteristics in such a way that lakes in 

areas with more rainfall and steep, erosive, nutrient-rich soils will have greater potential 

for algal blooms and plant growth than those in dry climates with infertile soils. The New 

Brunswick Department of Natural Resources and Energy, Forest Management branch, in 

1997, compiled climate, moisture, soil fertility, drainage, slope, and slope position data to 

define ecosites within the province of New Brunswick, based on the Canadian Ecological 

Land Classification System.  For a complete description of these ecosites, see Appendix 

A.  The ecosites within Lake Utopia’s watershed area are illustrated in Figure 3.   

Lake Utopia’s watershed area is made up of predominantly coniferous acidic 

valley slopes with wet acidic plains. Dry mixed wood slopes, comprised of strongly 

acidic soils, housing black spruce and tamarack, and heavily carpeted in mosses, 

influence the North and Northwest end of the lake.  There are two major bog areas 

located at the North end of Mill Lake and near the headwaters of Colonel Brook; this 

ecosite is completely consistent with organic soils.  The tree species most often associated 

with the bog ecosite are black spruce, cedar and tamarack; however, this ecosite is often 

treeless.  These bogs are peat accumulating and therefore, usually covered in sphagnum 

moss. 

 

 

 

 

 

 

 

 

 



Figure 3: Ecosites 

 



3 Water Quality Concerns 

Non - point sources of pollution in Lake Utopia include permanent and seasonal 

property owners, timberland and blueberry farmland.  Although the effects of these 

sources are difficult to measure on an individual basis, their accumulated effects can 

cause negative impacts on water quality and are therefore a source of concern. Harvesting 

of timberland and any construction along the banks of the lake clears a pathway for 

sediments, nutrients and contaminants to enter the water.  Septic systems belonging to 

property owners may release nutrients and bacteria into the water if not properly 

maintained. Lawn fertilization, especially in areas that slope towards the lake, is also a 

potential source of nutrient loading. There have been claims by community members that 

there has been an increase of algae blooms for the years 2000-2002. 

The dam at the gorge in St. George has created a head pond, which extends to the 

canal and is a factor, along with heavy rainfall, contributing to the reverse flow of the 

canal into Lake Utopia, affecting the retention time of the lake.  This dammed area of the 

main stem of the Magaguadavic River and the canal, is heavily used for recreation. The 

massive siltation of this area prevents the monitoring of the benthic macro-invertebrate 

community (Kennedy and Moore, 1997).  The canal is one of the most populated areas 

around Lake Utopia, and any non-point source pollutants reaching the canal can, under 

the reverse flow circumstances, also reach the lake.  This is a concern because when the 

canal is serving as an inlet to the lake rather than an outlet, the effects of excess nutrients 

are compounded due to the fact that the flushing rates are dramatically lowered at these 

times.   

St. George Hydro is proposing an increase in power through the redevelopment of 

the hydro dam. This project began construction in 2002 and involves the removal of the 

back end of the old mill building and the construction of the new dam with spillage 

capacity. The powerhouse will be located at the site of the old mill building.  This project 

also involves the expansion of the head pond beyond the existing dam, which will border 

Campbell Street and will be near a lift station, both of which are concerns, and will 

require planning to deal with these issues properly.  In response to the Lake Utopia 

Property Owners Association concerns about how the redevelopment project would affect 
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Lake Utopia water levels, Eastern Charlotte Waterways, Inc. hosted a community 

information meeting between representatives from the Lake Utopia Property Owners 

Association, J.D. Irving Ltd., Lake Utopia Paper, St. George Hydro and the Digdeguash 

Lake Camp and Land Owners Association.  The J.D. Irving representative stated that the 

redevelopment plans do not propose to raise the water level of the head pond as the 

increase in power will come from utilizing the spring and fall freshets (added water 

storage capacity in the proposed extended head pond) and through more efficient 

turbines. 

Property owners on the lake have expressed some concern in regard to the use of 

creosote treated logs as retaining walls, as creosote is a known carcinogen.  Any activity 

within 30m of the lake requires a Watercourse Alteration Permit issued by the New 

Brunswick Department of Environment and Local Government (DELG).  The 

Watercourse Alteration Regulation came into effect in 1990 under the Clean Water Act, 

and non-compliance is subject to a fine of $500 - $50,000.  This regulation contains 

guidelines in regards to the preferred materials used for retaining walls and bank 

stabilization; vegetation, in the form of grasses, shrubs, trees and vines are the preferred 

materials.  Also acceptable in some cases, when vegetation is not possible (i.e. the banks 

are too steep), is the use of rip rap, rock filled wire baskets and on vertical or very steep 

banks the use of retaining walls may also be considered as an acceptable method of 

erosion control by DELG officials. 

The point source discharges in the watershed can be more easily identified, 

monitored and are controlled through regulatory methods.  A list of these point sources 

and their associated concerns and regulations follows: 

� The Lake Utopia Fish Hatchery began production in 1989 and discharges effluent with 
lagoon treatment into Lake Utopia. This effluent is a concern in regards to nutrient 
loading of the lake. The fish hatchery was approved for expansion, as per Amendment 
No.1 to the Approval to Construct issued by the New Brunswick DELG under the Water 
Quality Regulation of the Clean Environment Act, dated June 27, 2000.  According to 
this Amendment, the expansion “will be carried out in three phases over a period of 24 
months.  The project involves the replacing of the existing 3.5m and 4.0m tanks with 
10m tanks, the construction of new greenhouses to house the tank field, the incorporation 
of infrastructure for water reuse technology and the upgrading of the wastewater 
treatment system to include rotary drum filters”.  The Amendment states that these 
expansions will accommodate 1,000,000 more smolts, increasing the total number of fish 
to 2,000,000 annual production.  The Amendment also states that this “increase in 
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production will not result in an increase to the pumped water supply from lake Utopia. 
The wastewater will be treated using rotary filter technology and the existing settling 
ponds”. The concern while the expansion is ongoing relates to the quality of treatment of 
effluent during this time and the runoff from the construction site.  Phosphorous loading 
of the lake, particularly in the upper basin is a concern since the outlet is in the lower 
basin and periodically becomes an inlet, changing the flushing rate of the lake. 

 

� Lake Utopia Paper Ltd. has an intake line from Lake Utopia and discharges its effluent 
into the Letang Estuary.   

 

4 Sampling History                         

The New Brunswick Department of the Environment and Local Government 

(DELG) has provided data from monitoring efforts in Lake Utopia dating back to 1989.  

The water quality monitoring performed by DELG include, *B water chemistry analysis 

of the water column, Chlorophyll a at surface and secchi depth, E.coli at surface, secchi 

transparencies and temperature/dissolved oxygen profiles, were mirrored in the CLEM 

program performed during the summer months of 2000 and 2002 (see Appendix B for a 

complete list and description of parameters). GIS data housed at Eastern Charlotte 

Waterways Inc. and Traditional Ecological Knowledge (TEK) data provided by 

permanent and seasonal residents of Lake Utopia, provided a picture of influential 

elements of the watershed area draining into the lake. Lake Utopia Hatchery provided 

Dissolved Oxygen and temperature profiles of the lake at intake and outflow pipe 

locations for the hatchery.  The New Brunswick Department of Natural Resources and 

Energy (DNRE) provided data on the status of fish species and stocking measures. This 

data was analyzed, interpreted and is presented here as the background characteristics of 

water quality and the trophic status of Lake Utopia.   

5 Sampling Frequency 

The water quality stations have not been sampled each year, DELG sampled Lake 

Utopia from 1989-2002, at various stations and ECW staff, and volunteers sampled with 

DELG staff from 2000 and 2002.  The stations are ideally sampled once per month from 

spring until the fall.  This is not always possible however, and is dependent on weather, 

laboratory loading and availability of technicians.   
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6 Methodology 

Water samples were collected throughout the water column at each sampling site.  

Samples at bottom, mid-column, and secchi depths were captured with a Kemmerer and 

surface samples were collected by hand.  The bottles used for collection were provided by 

the New Brunswick DELG laboratory in Fredericton and were pre-washed and pre-sealed 

before their shipment to ECW offices.  All bottles were labelled according to laboratory 

procedures to ensure proper identification and data warehousing. Surface water samples 

were analysed for chlorophyll a, E. coli and *B suit of analysis. At the secchi 

transparency depth, water samples were analysed for chlorophyll a. Mid-depth and 

bottom water samples were analysed for an *B suit of analysis. The parameters and 

method of analysis are outlined in Table 1.  The temperature and dissolved oxygen were 

measured with a dissolved oxygen meter and recorded with every meter of depth.  The 

secchi transparency was measured with a secchi disc on the shaded side of the boat.  All 

samples were kept shaded and cool during collection, and were packed with ice for 

shipment.  The water samples collected for chlorophyll a analysis were fixed with 

magnesium carbonate and were placed and kept in darkness directly after collection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Table 1: Parameters Measured    
Paramete Analyte Units Instrument/ Method Reference Detection CWQG for 

Code    Limits Aquatic Life 

ALK-G Alkalinity mg/L Auto-Gran's Titration (Radiometer LIST)   
Al-X Aluminum mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.001 .005 - .1 
Sb-XGF Antimony ug/L Atomic Absorption Spectrophotometry Graphite Furnace - EPA 200.9 1.0  
As-XGF Arsenic ug/L Atomic Absorption Spectrophotometry Graphite Furnace - EPA 200.9 1.0 5.0 
Cd-XGF Cadmium ug/L Atomic Absorption Spectrophotometry Graphite Furnace - EPA 200.9 0.1 0.017 
Ca-D Calcium mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.100  
Cl-IC Chloride mg/L Ion Chromatography/Dionex DX-300 EPA 300.0 0.050  
Cr-X Chromium mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.0005 .0089* 
CLRA  Color (apparent)  Visual Comparison Method Method $td Method 17th ed 0  
COND  Conductivity uS/cm Conductivity Meter - Radiometer CDM 83 (Std. Methods) 17th ed - #25103   
Cu-X Copper mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.0005 0.002 - 0.004 
F  Fluoride mg/L F - ion Selective Electrode Radiometer-Automated Std Methods 17th ed, 4500-F-C 0.100  
Fe-X Iron mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.010 0.3 
Pb-XGF Lead ug/L Atomic Absorption Spectrophotometry Graphite Furnace - EPA 200.9 1.0 1.00 - 7.00 
Mg-D Magnesium mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.100  
Mn-X Manganese mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.005  
Ni-X Nickel mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.005 0.025 - 0.150 
NO3 Nitrate mg/L  0.05  
NO-X Nitrate & Nitrite mg/L Technicon Auto Analyzer II Automated Cadmium Reduction Method Std Methods 17th ed 4500-NO3- 0.05  
NO2D Nitrite mg/L Technicon Auto Analyzer II Same as NO-X without Cadmium Reduction 0.05 0.060 
pH   Hydrogen Ion Specific Electode Radiometer Automated, See Alkalnity  6.5 - 9 
K  Potassium mg/L Atomic Absorption Spectrophotometry Absorption Mode Std Methods 17th ed, 3111B 0.05  
Na Sodium mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.100  
SO4-IC Sulfate mg/L Ion Chromatography/Dionex DX-300 EPA 300.0 0.050  
SS Suspended Solids mg/L Gravimetric - 934-AH Filter Paper, Microwave Dried 15  
NH3T Total Ammonia mg/L Auto Analyzer 0.01 1.37 - 2.2 
HARD Total Hardness mg/L  0.65  
TKN Total Kjeldahl mg/L Technicon Auto Analyzer II Technicon Method No 329-74 W/B 0.2  
TOC Total Organic Carbon mg/L  1.0  
TP-L Total Phosphorus mg/L Technicon Auto Analyzer II-Auto UV Digestion 0.005  
TURB Turbidity NTU Nephelometic Method Std Methods 21303 17th ed 0  
Zn-X Zinc mg/L Inductively Coupled Plasma Ultrasonic Nebulizer EPA 200.9 0.005 0.03 
TEMP Temperature ºC thermometer   
DO Dissolved Oxygen mg/L Dissolved Oxygen Meter   
E. Coli Escherichia Coli MPN/100ml  1  
CHL"A" Chlorophyll A ug/L  0.5  
Secchi  meters Secchi Disc   

    * interim 



7 Sampling Sites 

The sample sites described in Table 2 and illustrated in Figure 4 were chosen by 

technicians at the New Brunswick Department of Environment and Local Government 

and provide a representative picture of the overall quality of water in Lake Utopia, as well 

as monitoring the effluent from the Lake Utopia Hatchery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Sampling Sites 

 

 



TABLE 2: SAMPLING SITES 

Station Name:  Lake Utopia @ Stn 1 
Description:    Lake Utopia @ stn 1; in Woodbury Cove; Charlotte County 
Historical ID:           01BR01AQ0001 
StationID:  8894 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status:  Active Latitude: 45.144312 UTM Northing: 5001144 
 Longitude: 66.787061 UTM Easting: 673918 
 
Station Name:  Lake Utopia @ Stn 10 
Description: Charlotte Co. stn. #10 along shore east of stn. #4 
Historical ID:           01BR01AQ0010 
StationID:  9350 NAD-83 (CSRS) NAD-27 
UTM Zone: 19 
Station Status:Active Latitude: 45.160879 UTM Northing: 5002999 
 Longitude: 66.780287 UTM Easting: 674400 
 
Station Name:  Lake Utopia @ Stn 11 
Description: in front of Spinney's cottage approx. 20 m from shore 
Historical ID: 
StationID:12309 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status:  Active Latitude: 45.147784 UTM Northing: 5001524 
 Longitude: 66.789699 UTM Easting: 673700 
Station Name:  Lake Utopia @ Stn 12 
Description: aprox. 30m off of Woodbury point 
Historical ID: 

StationID: 12310 NAD-83 (CSRS)             NAD-27 
UTM Zone: 19 
Station Status:Active Latitude: 45.146696 UTM Northing: 5001399 
 Longitude: 66.791649 UTM Easting: 673550 

Station Name: Lake Utopia @ Stn 13 
Description: approx. 20m off of Lydias ledge 
Historical ID: 
StationID:    12311 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status:  Active Latitude: 45.147688 UTM Northing: 5001499 
 Longitude: 66.796381 UTM Easting: 673175  
Station Name: Lake Utopia @ Stn 14 
Description: Roughly halfway between the point @ Lydias Ledge and Cannonball Island 
Historical ID: 
StationID:  12315 NAD-83 (CSRS) NAD-27 
UTM Zone:19 
Station Status:  Active Latitude: 45.148969 UTM Northing: 5001649 
 Longitude: 66.792834 UTM Easting: 673450 
Station Name:  Lake Utopia @ Stn 2 
Description: Lake Utopia @ stn 2; in southwest corner of lake; Charlotte County 
Historical ID:  01BR01AQ0002 
StationID:  8895 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status: Active Latitude: 45.155102 UTM Northing: 5002294 
 Longitude: 66.809771 UTM Easting: 672100 
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Station Name: Lake Utopia @ Stn 3 
Description: Lake Utopia @ stn 3; at outlet to Magaguadavic River; Charlotte County 
Historical ID:  01BR01AQ0003 
StationID:  8896 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status:  Active Latitude: 45.161741 UTM Northing: 5003043 
 Longitude: 66.804402 UTM Easting: 672502 

Station Name: Lake Utopia @ Stn 4 
Description: stn #4, centre of lake (southern half) ssw of spruce island.,Charlotte Co. 
Historical ID:       01BR01AQ0004 
StationID:   816 NAD-83 (CSRS) NAD-27 
UTM Zone:19 
Station Status:Active Latitude: 45.1611 UTM Northing: 5002999 
 Longitude: 66.791729 UTM Easting: 673500 
Station Name:  Lake Utopia @ Stn 5 
Description: stn #5, near inlet of trout lake brook, centre section of lake.,Charlotte Co. 
Historical ID:  01BR01AQ0005 
StationID:  815 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status:  Active Latitude: 45.182442 UTM Northing: 5005399 
 Longitude: 66.778176 UTM Easting: 674500 

Station Name: Lake Utopia @ Stn 6 
Description: stn #6, centre of lake, northern half.,Charlotte Co. 
Historical ID:  01BR01AQ0006 
StationID: 814 NAD-83 (CSRS) NAD-27 
UTM Zone:19 
Station Status:Active Latitude: 45.196957 UTM Northing: 5006999 
 Longitude: 66.783977 UTM Easting: 674000 

Station Name: Lake Utopia @ Stn 7 
Description: stn #7, off shore adjacent stream from mill lake & hatchery.,Charlotte Co. 
Historical ID:  01BR01AQ0007 
StationID: 813 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status:Active Latitude: 45.203642 UTM Northing: 5007749 
 Longitude: 66.780534 UTM Easting: 674250 
Station Name:  Lake Utopia @ Stn 8 
Description: stn #8, se off small island in nw end of lake.,Charlotte Co. 
Historical ID: 01BR01AQ0008 
StationID:   812 NAD-83 (CSRS) NAD-27 
PID: UTM Zone: 19 
Station Status: Active Latitude: 45.204473 UTM Northing: 5007799 
 Longitude: 66.800238 UTM Easting: 672700 

Station Name: Lake Utopia @ Stn 9 
Description:       Charlotte Co. stn. #9 mouth of small cove on eastern shore before entrance to Woodbury 

Cove 
Historical ID:  01BR01AQ0009 
StationID:  9349 NAD-83 (CSRS) NAD-27 
UTM Zone:  19 
Station Status:  Active Latitude: 45.152032 UTM Northing: 5001999 
 Longitude: 66.788263 UTM Easting: 673800 
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8 Results and Discussion 

Follows is a summary of results from the water quality monitoring since 1989, for 

a complete list of results see Appendix B.   

8.1 Eutrophication and Lake Productivity Stages 

Eutrophication is a term used to describe the ageing of a lake and occurs under 

natural and/or manmade conditions. This ageing process results from the accumulation of 

nutrients, sediments, silt, and organic matter in the lake from the surrounding watershed. 

The biological productivity of a lake is based on the availability of plant nutrients and is 

referred to as the lake’s “trophic” condition.  The trophic condition of lakes ranges from 

highly productive (eutrophic) to moderately productive (mesotrophic) to the least 

productive (oligotrophic) (Figure 5).  

Cultural (or manmade) eutrophication, in the absence of control measures, 

proceeds at an accelerated rate compared to natural eutrophication and is one of the main 

forms of water pollution. The resultant increase in fertility in affected lakes, reservoirs, 

slow-flowing rivers and certain coastal waters causes symptoms such as algal blooms, 

heavy growth of rooted aquatic plants, algal mats, deoxygenation and, in some cases, un-

pleasant odour, which often affects most of the vital uses of the water. Lakes may become 

unattractive for bathing, boating and other water oriented recreations. Most often eco-

nomically and socially important species, such as salmonids (e.g. trout, landlocked 

salmon) decline or disappear and are replaced by coarser fish of reduced economic/social 

value (e.g. bass, perch, carp & minnow family). 
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Figure 5: Lake productivity stages (Wetzel, 1983; Conservation Technology Information 

Center). 

 
 

 

 

 

 

Eutrophic lakes are richly supplied 
with plant nutrients and support heavy 
plant growths. As a result, biological 
productivity is generally high, the 
waters are turbid because of dense 
growths of phytoplankton, or contain 
an abundance of rooted aquatic plants; 
deepest waters exhibit reduced 
concentrations of dissolved oxygen 
during periods of restricted circulation. 

 
 
Mesotrophic lakes are intermediate in 
characteristics. They are moderately 
well supplied with plant nutrients and 
support moderate plant growth. 

 

Oligotrophic lakes are poorly supplied 
with plant nutrients and support little 
plant growth. As a result, biological 
productivity is generally low, the waters 
are clear, and the deepest layers are well 
supplied with oxygen throughout the 
year.  
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Lake Utopia is classified as an oligotrophic to slightly mesotrophic lake when 

annual nitrogen, phosphorous, chlorophyll a and secchi transparencies are compared with 

Wetzel’s general trophic classification (see Table 3 and Figure 6).  

Table 3: General Trophic Classification of Lakes and Reservoirs (adapted from Wetzel, 

1983). 

Parameters Oligotrophic Mesotrophic Eutrophic Utopia 

Total Nitrogen (mg/L)     
Mean  0.661 0.753 1.875 0.317 

Range 0.307 - 1.63 0.361 - 1.387 0.393 - 6.1 0.036 – 3.98 

N 11 8 37  

Total Phosphorous mg/L)     
Mean  0.008 0.0267 0.0844 0.006 

Range 0.003 - 0.0045 0.0109 - 0.0956 0.016 - 0.386 0.001 – 0.071 

N 21 19 71  

Chlorophyll a (mg/L)     
Mean  0.0017 0.0047 0.0143 0.0028 

Range 0.0003 - 0.0045 0.003 - 0.011 0.003 - 0.078 0.001 – 0.0096 

N 22 16 70  

Secchi Depth (m)     
Mean  9.9 4.2 2.45 3.3 

Range 5.4 - 28.3 1.5 - 8.1 0.8 - 7.0 1.5 – 5.0 

N 13 20 70  
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Figure 6: Trophic Level of Lake Utopia 
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8.2 Lake Stratification 

In most lakes, seasonal differences in temperature between the air and water can 

cause the water to “turn over” or mix from top to bottom.  The significance of this 

phenomenon is that plant nutrients in the bottom sediments can be stirred up to provide 

fertile water for plant and algae growth. Thermal stratification is the phenomenon in 

which lakes develop two discrete layers of water of different temperatures: warm on top 

(epilimnion) and cold below (hypolimnion). These layers are each relatively uniform in 

temperature but are separated by a region of rapid temperature change (the metalimnion 

or thermocline).  Thermal stratification is most characteristic of deep lakes. Shallow lakes 

rarely stratify for more than short periods of time (Soil and Water Conservation Society 

of Metro Halifax, 2000).    

The position of the thermocline is not fixed in depth as it gradually descends 

during the summer. As less solar radiation reaches the water and there is greater heat loss 

at night during the fall, convection and wind mixing begin to break down the thermocline. 

As autumn progresses, the epilimnion increases in depth as it decreases in temperature. 

Eventually the density and temperature difference between the overlying water, and water 

below it, is so slight that a strong wind in late fall overcomes the remaining resistance to 

mixing. Thermal stratification is lost and the lake becomes a uniform temperature with 

depth. This is known as “fall overturn”.  Many lakes in Canada follow a cycle of summer 

stratification coupled with mixing twice a year - once during the fall and once during the 

spring. These lakes are known as dimictic and an example is Utopia Lake. See Figure 7 

for a temperature – depth profile of Lake Utopia at various summer months. 
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Figure 7: Temperature-Depth Profile for Lake Utopia 
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8.3 Algae Blooms 

Algae are photosynthetic plants that contain chlorophyll, and differ from plants, as 

they do not have true roots, stems or leaves.  Algae are an important living component of 

lakes as they: 

� Convert inorganic material to organic material through photosynthesis 
� Oxygenate the water, also through photosynthesis 
� Serve as the essential base of the food chain 
� Effect the amount of light penetrating the water column 
 

The major environmental factors that influence algal growth are light, nutrients 

(mainly phosphorous and nitrogen), water temperature, flushing rates of the lake and 

competition from aquatic plants.  Excessive growth of one or more species of algae is 

termed a 'bloom'.   

EPILIMNION 

THERMOCLINE 

HYPOLIMNION 
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On August 2, 2000 Eastern Charlotte Waterways Inc. responded to a community 

concern regarding algae blooms in Woodbury Cove.  ECW staff collected samples of the 

algae, which were identified by biologists at UNBSJ (Table 4) 

 

Table 4: Dominant Species of Algae (August 2000 Bloom) 
Division Order Family Genera 

Cyanophyta  Chroococcales Chroococaceae Coelosphaerium sp. 

   Microcystis sp. 

 Oscillatoriales/Nostocales Nostocaceae Anabaena sp. 

   Anabaenopsis sp. 
Subdominant Species 

Division Order Family Genera 

Chlorophyta Volvocales Chlamydomonaceae Chlamydomonas sp. 

  Volvocaceae  

Chrysophyta    

Bacillariophyceae Pennales   

 

The dominant species of algae found in Woodbury Cove belong to the Division 

Cyanophyta, or Blue Green algae.  Certain species of the Blue-Green Algae genus 

Mycrosystis and Anaebaena sp. produce toxins, which can kill cattle and birds; these 

genera are also a common component of algal blooms (UNBSJ biologist, 2000).  

Anabaenopsis sp. is confined to waters rich in nitrogen. 

Another algae bloom occurred in the northern part of Lake Utopia on September 

23rd 2001.  A sample was sent to the University of New Brunswick, Saint John campus 

for identification.  This sample also suggested the source nutrient to be Nitrogen rather 

than phosphorous (see table 5). 

Table 5: Dominant Species of Algae (September, 2001) 

Division Order Family Genera 

Cyanophyta  Chroococcales Chroococaceae Coelosphaerium sp. 

   Microcystis sp. 

 Oscillatoriales/Nostocales Nostocaceae Anabaena sp. 

 

Community members also recorded a number of algae blooms in the summer of 2002.   

8.4 Statistical Summary of Parameters  
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Table 6: Statistical Summary and CWQG Comparison of Lake Utopia 

 

ALK-G Al-X Sb-XGF As-XGF Cd-XGF Ca-D Cl-IC CHL"A" 

mg/L mg/L ug/L ug/L ug/L mg/L mg/L ug/L

CWQG .005-0.1 5 0.017

Min 4.53 0.0048 <0.1 <1.0 <0.01 0.50 1.10 0.051

5th 5.68 0.017 <0.1 <1.0 <0.01 2.77 2.33 0.767

25th 6.14 0.028 <0.1 <1.0 <0.01 3.23 3.13 2.500

Med 6.72 0.04485 <0.1 <1.0 <0.01 3.47 3.70 3.693

75th 7.37 0.069 <0.1 <1.0 <0.01 3.65 3.96 4.900

95th 8.62 0.18 0.90 <1.0 <0.01 4.06 4.73 8.300

Max 57.16 1.4 4.00 1.7 0.424 42.50 6.45 9.900

Cr-XGF CLRA COND Cu-XGF Cu-X F Fe-X Total Nitrogen

ug/L TCU uSIE/CM ug/L mg/L mg/L mg/L mg/L 

CWQG 8.9 2 0.002 0.3

Min <0.5 5 32.0 <0.5 <0.0005 <0.1 0.002 0.036

5th <0.5 10 36.5 <0.5 <0.0005 <0.1 0.019 0.130

25th <0.5 15 37.6 <0.5 <0.0005 0.107 0.036 0.200

Med <0.5 20 39.0 <0.5 0.0005 0.114 <0.05 0.270

75th <0.5 30 41.5 1.1 0.0007 0.12 0.067 0.348

95th 1.10 40 43.5 18 0.0010 0.132 0.129 0.608

Max 2.10 70 53.7 59 0.0012 0.255 1.140 3.980

Pb-XGF Mg-D Mn-X Hg Ni-X NO3 NO-X NO2D

ug/L mg/L mg/L ug/L ug/L mg/L mg/L mg/L 

CWQG 1 25

Min <0.1 0.387 0.0007 <0.05 <5 0.01 0.007 <0.05

5th <0.1 0.548 0.0049 <0.05 <5 0.01 0.010 <0.05

25th <0.1 0.600 0.0063 <0.05 <5 <0.05 <0.05 <0.05

Med <0.1 0.621 0.0090 <0.05 <5 <0.05 <0.05 <0.05

75th <0.1 0.668 0.0148 <0.05 <10 0.05 0.080 <0.05

95th <0.1 0.714 0.0349 <0.05 <10 0.13 0.140 <0.05

Max 1.9 0.800 0.7650 <0.05 <10 0.15 0.170 <0.05

pH K Na SO4-IC SS NH3T HARD TKN

pH mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

CWQG 2.2

Min 4.8 0.252 2.15 1.080 0.02 0.001 4.2 0.019

5th 5.1 0.310 2.25 3.210 0.30 <0.01 9.2 0.019

25th 6.7 0.350 2.41 3.500 1.00 <0.01 10.5 0.183

Med 6.9 0.382 2.60 3.680 2.00 0.013 11.2 0.230

75th 7.1 0.415 2.84 4.020 <15 0.036 11.9 0.309

95th 7.3 0.616 3.01 6.676 14.90 0.120 12.9 0.518

Max 7.8 0.676 3.42 13.670 78.00 0.440 94.8 3.860

TOC TP-L TURB Zn-X TDS

mg/L mg/L NTU ug/L mg/L 

CWQG 0.01 30

Min 2.91 0.001 0.10 0.1 14.1

5th 4.33 0.002 0.20 1.0 18.6

25th 5.10 <0.005 0.30 4.1 20.2

Med 5.60 <0.005 0.40 <5 21.7

75th 6.14 0.005 0.68 <10 36.3

95th 7.18 0.011 0.90 91.6 45.5

Max 16.60 0.071 2.20 250.0 82.1
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8.5 Phosphorous 

Phosphorous can occur in numerous organic or inorganic forms, and can be present in 

waters in a dissolved or particulate species.  Since phosphorous is an essential plant nutrient, it is 

rarely found in significant concentrations in surface waters. Small concentrations of phosphorous 

can stimulate aquatic plant growth including algae, and thus, is a major contributor to 

eutrophication.  There is no guideline limit set for aquatic life although the New Brunswick 

Department of the Environment and Local Government uses a general guideline of 0.01mg/l for 

lakes.  An analysis of the yearly average of phosphorous in Lake Utopia from 1989 until 2002 

show that 1989 had the highest phosphorous concentration (0.0098 mg/l) with the subsequent 

years all below 0.006 mg/l (Figure 8). 

Figure 8: Yearly Averages of Phosphorous in Lake Utopia 
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8.6 Nitrogen 

Nitrogen exists in a number of important chemical forms.  The atmosphere 

provides a reservoir of inorganic nitrogen in the inert gaseous form (N2), but it is the 

combined forms of nitrogen that are of interest in the chemical composition of water.  

The process of nitrogen fixation involves a number of plant-bacteria symbioses.  In the 

aquatic environment, chiefly bacteria and blue-green algae reduce elemental nitrogen (N2) 

to ammonia (NH3) or ammonium ions.  Other groups of nitrifying bacteria convert 

ammonia to nitrite; a second group of bacteria converts nitrite to nitrate.  In the process of 

denitrification bacteria convert nitrate to nitrite and then to the elemental nitrogen (N2) 

form.  The average yearly total nitrogen levels in Lake Utopia reveal the highest average 

of total nitrogen occurred in 1989 (0.506mg/L) 

Figure 9: Yearly Average Nitrogen Levels in Lake Utopia 
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8.7 Chlorophyll A 

Chlorophyll A is one of the five known forms of the green pigment Chlorophyll 

contained in plants that is necessary for photosynthesis.  The amount of Chlorophyll A in 

a water sample reflects the amount of algae present and in turn, can indicate biological 

productivity (DELG, 2000).  The average yearly concentration for Chlorophyll A in Lake 

Utopia reveals a slightly upward trend from 1989 to 2002, with the 2000 – 2002 

chlorophyll A levels the highest. 

Figure 10: Yearly Averages of Chlorophyll A in Lake Utopia 
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9 Major Issues and Findings 

Although the baseline water quality analysis does not reveal any significant 

increases in the overall nutrient levels of the lake water, the apparent increase in algae 

blooms over the years 2000 – 2002, cannot be ignored. Algae blooms are commonly used 

as an indicator of water quality and suggest nutrient enrichment. The algae blooms 

observed in Lake Utopia should be considered a warning flag, warranting a closer look at 

the influences of water quality in Lake Utopia.  

The canal is Lake Utopia’s only major outlet and flows into the Magaguadavic 

River.  The canal is also part of the head pond created by the hydro dam at St. George. 

When Lake levels are lower than the head pond or Magaguadavic River (during heavy 

rainfall events), the canal becomes an inlet rather than an outlet. This phenomenon 

directly affects the lake’s retention time and may also become an additional source of 

nutrients for the lake, as the canal is used for recreation as well as seasonal and permanent 

residence. 

10 Conclusions and Recommendations  

Lake Utopia is considered an oligotrophic to slightly mesotrophic lake. Lake 

Utopia has a maximum depth of 28.7 m and a mean depth of 11.1 m and has been 

considered to have a great assimilation capacity. The observed increase in algae blooms 

in Lake Utopia constitutes a closer look at the factors affecting the water quality of Lake 

Utopia. The outflow/inflow properties of Lake Utopia’s major outlet (the Canal), has a 

potential effect on the flushing capacity of Lake Utopia, which in turn influences the 

water quality. The Lake Utopia Hatchery Discharges effluent into Lake Utopia and so is a 

point source of phosphorous into the lake. The phosphorous modeling of Lake Utopia 

performed by the New Brunswick Department of the Environment and Local Government 

to determine regulatory phosphorous limits for the Lake Utopia fish Hatchery effluent, 

does not include a complete understanding of the hydrology of the lake – specifically the 

periodic reverse flow of the canal.  The following is recommended: 

1. Continue the CLEM-partnership between the New Brunswick Department of the 

Environment and Local Government, the Lake Utopia Hatchery, J.D. Irving, 

Eastern Charlotte Waterways Inc. and the Lake Utopia Property Owners 
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Association, and expand to include other interested stakeholders such as the Lake 

Utopia Dwarf Smelt (LUDS) Recovery Team. 

2. Expand the sanitary septic survey around Lake Utopia including the canal. 

3. Acquire current property data for comparison with historical data to identify 

residential and development trends around the lake.  

4. Expand CLEM – volunteer program to monitor daily lake levels and secci depth. 

5. Perform an in depth Hydrology study of Lake Utopia and the canal, including the 

monitoring of water levels in the canal and the lake as well as flow direction and 

velocity in the canal. 
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