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Introduction and
Objectives

• This project involved Holland College's 
Environmental Applied Science Technology 
student and faculty worked directly with Ellen’s 
Creek and Wright’s Creek Watershed Groups to 
help determine the ecological health of 11 
ponds within the Charlottetown, Prince Edward 
Island (PEI), limits.

• In conversations with the watershed groups in 
Charlottetown, with Agriculture Canada and the 
Department of Environment, it was determined 
that these water bodies had not been 
monitored for their ecological health. 
Determining the water and sediment quality 
along with the invertebrate life can help those 
interested parties to develop an action plan to 
restore damaged watersheds. 



Scope

• Collection of 33 invertebrates samples;
• Identification and classification of 

invertebrates using the biotic index 
card;

• Field testing of water including 
physicochemical parameters such as 
dissolved oxygen, pH, temperature, and 
conductivity;

• Collection of 33 surface water samples 
for chemical analyses;



Scope

• Analyses of the surface water samples 
by the PEI Analytical Lab 

• Collection of 33 sediment samples;
• Preparation of the sediment samples for 

analyses;
• Analyses of the sediment samples by 

the PEI Analytical Laboratory
• Interpretation of the results and 

preparation of this report.



Governor’s Pond



Dead Man’s pond



Lower Slick’s Pond



MacNeills Pond



Hermitage Pond



Farmers Market Pond



Ag. Canada Pond



Jardine’s Pond



Barbour’s Pond



Andrew’s Pond North



Andrew’s Pond South



Field Activities

First round: between 
the 19th and 29th of 

June 2017

Second round: July 10 
to July 19, 2017. 

Third round: July 31 
to August 17, 2017. 

Invertebrate, surface 
water, and sediment 

samples

33 invertebrate 
samples, 32 sediment 

samples, and 33 
surface water samples



Health and Safety

• During the field activities, the Holland 
College Health & Safety Plan was 
followed.

• Prior to initiating any activities, an 
evaluation was performed to detect any 
possible danger. 

• The collection of all samples was 
performed by the edges of the ponds 
due to the high-water level of some 
ponds and the risk of sinking due to 
their bottom content full of sediment, 
sticks, and unknown materials.



Macroinvertebrate
Sampling

• 3 minutes of sampling with the net-in-
the-water and it did not include the time 
moving between netting spots. 

• Stony or sandy substrate, they were 
lightly 'kick-sampled' before being 
scooped up with the net.

• 400μm mesh net
• Placed in 10.5 liter-buckets, labeled, and 

brought to the E.A.S.T. Laboratory at 
Holland College 

• Identified to their family level.



Family Biotic Index (FBI)

• In order to assess the water quality, the Hilsenhoff’s family biotic index (FBI) 
(Hilsenhoff 1988) was used to assess the water quality condition. 

• Tolerance values for the invertebrate families were assigned based on Bode et al 
(1996); Hauer & Lamberti (1996); Hilsenhoff (1988); Plafkin et al (1989); and 
Barbour et al. (1999). 

𝐹𝐵𝐼 =
(𝑥𝑖 × 𝑡𝑖)

𝑛

x = the number of individual taxa, t = tolerance value, and n = total number of 
invertebrates in the sample.



Evaluation - Hilsenhoff’s Family Biotic Index 

Family Biotic Index Water Quality Degree of Organic Pollution

0.00 - 3.75
Excellent Organic pollution unlikely

3.76 - 4.25
Very Good Possible slight organic pollution

4.26 - 5.00
Good Some organic pollution probable

5.01 - 5.75
Fair Fairly substantial pollution likely

5.76 - 6.50
Fairly Poor Substantial pollution likely

6.51 - 7.25
Poor Very substantial pollution likely

7.26 - 10.00
Very Poor Severe organic pollution likely



Surface Water 
Sampling

• Dip sampler device
• It was extended to the sample location 

and collected the sample by dipping the 
sampler into the water (15 cm)

• Water was transferred from the sampler 
to two clean Mason jars (500 ml each) 
that were filled up. 

• The jars were labeled, stored in coolers 
with ice at temperatures below 4 ºC, and 
brought to the E.A.S.T lab.



Physicochemical 
Parameters 

Measurements in situ:
• Dissolved oxygen and 

Temperature (YSI Model 
Pro 20)

• Conductivity and pH 
(Hach models Sension 5 
and Sension 1)



EAST Lab

• 250 ml of each sample were placed into a plastic 
bottle provided by the PEI Analytical Laboratory and 
properly labeled.

• 50 ml of each sample was filtered through 0.45 µm 
(White Gridded 47mm), placed into Polypropylene 
screw top tubes, acidified with concentrated nitric acid 
to a final concentration of 1% (by volume), and properly 
labeled. 

• Both were stored in the fridge at a temperature 
around 0ºC.



PEI Analytical
Lab Analysis

The filtered portion in the 
Polypropylene screw top tubes and 
the unfiltered portion in the PEI 
analytical lab bottle were delivered in 
batches to the PEI Analytical Lab 
where 17 surface water samples were 
analyzed for Ba, Ca, Cl, Cu, Fe, Pb, Mg, 
Mn, Nitrate, pH, P, K, Na, SO4 
(calculated from S), Se, Zn, Alkalinity, 
and Hardness. 



Sediment Sampling

• Samples were collected using post 
hole digger, Landscape Rake, Scoop, 
or Eckman Dredge.

• The sediment was stored in 10.5 liter-
buckets, labeled, and brought to the 
E.A.S.T. Laboratory at Holland College. 



EAST Lab

• The samples were placed on a metallic tray and 
dried in the Fisher Scientific Isotemp oven at 50°C 
for 48 hours.

• The dry samples were stored in airtight sealed 
plastic bags and placed in the fridge. 

• A portion of each sample (approximately 300g to 
500g) was placed in bags provided by the PEI 
Analytical Lab, and delivered in batches to the lab 
where 13 sediment samples were analyzed for dry 
matter, C, C:N Ratio, N, P, K, Ca, Mg, Cr, Cu, Zn, B, 
Fe, Mn, and pH.  



Data Validation

All of the samples were sent to 
the PEI Analytical Laboratory in 

good condition. They were 
stored in a cooler with ice with 

temperatures of approximately 4 
ºC or in a fridge with 
temperatures of 0 ºC. 

Prior to initiating fieldwork 
activities, equipment used for 

recording physicochemical data 
was calibrated on a weekly basis, 

in accordance with the 
manufacturer’s instructions. 

Regarding not contaminate the 
ponds with any kind of source, 4 
different groups of ponds were 

considered. 

All non-disposable field and lab 
equipment, and personal 
equipment such as nets, 

samplers, and waders were 
cleaned and inspected between 

different pond groups. 

Eventually, the equipment was 
decontaminated with bleach 
following the Occupational 

Safety and Health 
Administration (OSHA) 

recommendation.



Applicable Environmental Guidelines

Canadian Council of the Ministers 
of the Environment (CCME) 
Canadian Environmental Quality 
Guidelines (CEQG) for the 
Protection of Aquatic Life; and

1

CCME Canadian Sediment Quality 
Guidelines (CSQG).

2



Results (Macroinvetebrates)

• The water quality of most of the 
ponds was fairly poor, except for 
Andrew’s Pond North and Andrew’s 
Pond South that were ranked as poor 
and fair, respectively.



Results (Surface 
Water)

• The pH values ranged from 5.32 to 
8.23 indicating a slightly acidic to a 
slightly basic environment. 

• Temperature varied from 12.1 °C to 
22.5 °C 

• Electrical conductivity ranged from 
20.3 µS/cm (DMP-20170710) to 8,150 
µS/cm (GOP-20170731). 

• Dissolved oxygen readings ranged 
from 0.45 to 12.74 mg/L.



• A very hard water for the 
majority of the ponds

• Soft water for Dead Man’s 
and Ag. Canada Ponds

• Moderately hard water 
for Farmers Market Pond.

Results 
(Hardness)



Concentrations of Copper were 
detected above the CEQG (2µg/L) 
in all ponds. It was not detected 
in Barbour’s Pond at the end of 
June, but it was detected in 
August. 

Copper (Surface water)  
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Concentrations of Iron were 
detected above the CEQG 
(300µg/L) in Ag. Canada and 
Dead Man’s Ponds. 

Iron (Surface water)  
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Concentrations of Chromium were 
detected above the CEQG (8.9 µg/L –
Chromium III) only in Barbour’s 
Ponds. It was retested, and no 
concentration of chromium was 
detected. 

Chromium (Surface water)  
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Concentrations of Chloride were 
detected above the CEQG (120 µg/L 
– long term) in 7 of the 11 ponds 
analyzed. The highest concentration 
was detected in Governor’s Pond, 
followed by Farmers Market Pond.

Chloride (Surface water)  
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None of the concentrations of Zinc 
were detected above the CEQG (30 
µg/L).

Zinc (Surface water)  
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Analytical Results (Sediment)



None of the concentrations of 
copper analyzed were detected 
above the ISQG (35.7 mg/kg).

Copper Results (Sediment)  
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None of the concentrations of 
Chromium analyzed were detected 
above the ISQG (37.3 mg/kg).

Chromium Results (Sediment)  
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Concentrations of Zinc were 
detected above the ISQG (123 
mg/kg) in 2 of the 11 ponds 
analyzed. The highest concentration 
was detected in Hermitage Pond, 
followed by Dead Man’s Pond.
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Each pond has its particularity and 
changes can occur in short periods, 
making the comparison between 
different ponds limited. As it was the 
first study covering these ponds there 
is no previous data to compare the 
results.



Recommendation

• Based on the results obtained, it is 
recommended to perform yearly 
monitoring activities in order to have 
additional data to understand better the 
behavior of the ponds through the years 
and generate more solid results. 

• Improvement in the water and 
sediment sampling technique, such as 
have the samples not from the edges of 
the ponds, getting undisturbed samples, 
could be considered. 


