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Figure 10: Map of ECA Sharp Tract
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3.2.4 Bowmanville Westside Marsh CA Tract 
A 1.2ha compartment at Bowmanville Westside Marsh CA was planted in April of 2007 (Figure 11).  
Approximately 1,525 trees were planted; 500 White Pine; 125 White Cedar; 400 White Spruce; 100 Red 
Oak; 100 Trembling Aspen; 100 Hard Maple; 200 Red Maple.  The site that was planted has been 
classified through ELC as a Cultural Meadow (CUM), and did not receive any pre-planting treatment.  
Visual observations have been made by CLOCA staff that mammalian herbivory is a problem at this site.  
This may explain why the survival rate of the tree plantings was so low; in 2007 a 13% sample size was 
surveyed and had a 43% survival rate, while in 2009 an 8% sample size was surveyed with a survival rate 
of 53% (Error! Reference source not found.).  Many of the trees observed, both living and dead, had 
evidence of mammalian browsing.  Coils had been purchased and placed on the deciduous trees, 
however this did not appear to stop the browsing.  It was also noted that the ground vegetation, consisting 
of meadow forbs, out grew and competed with many of the saplings.  Pre-site treatment and continuous 
mowing or spraying around the newly planted trees would be recommended.  Due to the lack of survival 
in plantings, this site was re-planted in the spring of 2009 by CLOCA summer staff.  It will be reassessed 
in the spring of 2010. 

  Table 24: Bowmanville Westside Tract Survival Assessment 
 October 2007 April 2009 
Species Alive Dead % Survival Alive Dead % Survival 
White Spruce 8 2 80% 0 0 0% 
White Pine 24 13 65% 17 4 81% 
White Cedar 23 30 43% 14 4 77% 
Red Maple 8 34 19% 4 31 11% 
Trembling Aspen 13 9 59% 30 4 88% 
Hard Maple 10 27 37% 0 7 0% 
Red Oak 0 0 0% 0 8 0% 
Total 86 115 43% 65 58 53% 
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  Figure 11: Map of Bowmanville Westside Tract
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3.2.5 Rowsell Tract 
CLOCA is in the business of educating and promoting tree planting to our watershed residents.  Our 
stewardship program builds from completed projects as examples of future works.  As part of this, a 
demonstration site and restoration plan was developed for Rowsell Tract that was implemented in the fall 
of 2006 and spring of 2007 (Figure 12).  This restoration plan had a series of test plots designed to 
discern which preparation techniques and species would work best.  The information collected and results 
observed from these plots will be later applied to future planting locations to optimize CLOCA’s tree 
planting efforts and be used for demonstration for future stewardship projects.  Error! Reference source 
not found. gives a detailed description of the test plots, the type and quantity of trees planted and the pre 
and post techniques used. 

Table 25: Rowsell Tract Fall Reforestation Treatment Summary 
Number Name Area Preparation 

Technique 
Seedlings Spacing Post-

Planting 
Technique 

Number Variety 

1 Richardson Plot 0.5ha Mowing and 
Scarifying 

50 Sugar Maple 3x3m None 

2 Pridham Plot 0.4ha Mowing and 
Scarifying 

800 White Spruce 2x2m None 
100 White Ash 
100 Sugar Maple 

3 Powell Plot 0.4ha Mowing and 
Herbicide 
Spraying 

350 White Spruce 3x3m None 
50 White Ash 
50 Sugar Maple 

4 Penwell Plot 0.5ha Mowing and 
Herbicide 
Spraying 

200 Red Osier 
Dogwood 

 
 
 
 
1x3m 

 
 
 
 
 
 
None 

200 Silky Dogwood 
200 Gray Dogwood 
200 Nannyberry 
200 Highbush 

Cranberry 
100 White Cedar  

 
3x3m 

100 Tamarack 
100 Hemlock 
100 Black Walnut 
100 Silver Maple 

5 Newell Plot 0.3ha None 200 White Spruce 3x3m 50 coconut 
fibre mats, 50 
brush blankets, 
100 Tassau 
collars 

25 White Ash 
25 Sugar Maple 

6 Control Plot 0.2ha None 175 White Spruce 3x3m None 
25 White Ash 
25 Sugar Maple 

 Windbreak - None 30 White Spruce 3x3m  
30 Hybrid Poplar 
8 White Ash 
8 Highbush 

Cranberry 
8 Sugar Maple 
8 Nannyberry 

For further information on the site-preparation and details of the project, the reader is referred to ECA 
Rowsell Tract Fall Reforestation Test Plot (CLOCA, 2006).  The sites were surveyed in June of 2007 and 
again in September 2009.  The information gathered for each year and each plot is recorded in the tables 
below.
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Figure 12: Map of ECA Rowsell Tract
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Richardson & Pridham Plots 
These two plots were prepared by mowing the area and then using a mechanical scarifier called a Koola.  
The Koola creates a “pit-and-mound” removing herbaceous groundcover that might compete with the 
seedlings.  As Error! Reference source not found. shows, in 2007 there was a 97% success rate among 
White Spruce and Maple, however no White Ash was observed.  In 2009, all the species planted were 
recorded, however there was a higher mortality rate with an average of 67% survival.  While surveying, 
CLOCA staff observed that the rows were hard to discern, and the lower survival rate may be a result of 
that. 
  Table 26: ECA Rowsell Tract Richardson & Pridham Plot Survival Assessment 

Species June 2007 September 2009 
Alive Dead % Survival Alive Dead % Survival 

Spruce 57 3 95% 48 18 73% 
Maple 40 0 100% 12 4 75% 
White Ash    1 5 17% 
Unknown    0 3 0% 
Total 97 3 97% 61 30 67% 

Powell Plot 
The Powell plot was mowed and scarified in September and sprayed with Round-Up in October of the 
planting year.  In 2007 Spruce and Maple was observed, with a high survival rate of 88% and 75% 
respectively (Error! Reference source not found.).  In 2009 all three planted species were observed, and 
had an average survival rate of 79%.  Again, CLOCA staff had difficultly following the rows while 
surveying, this was also reported during the planting of the seedlings.  
  Table 27: ECA Rowsell Tract Powell Plot Survival Assessment 

Species June 2007 September 2009 
Alive Dead % Survival Alive Dead % Survival 

Spruce 53 7 88% 10 2 83% 
Maple 15 5 75% 11 9 55% 
White Ash    21 0 100% 
Total 68 12 85% 42 11 79% 

Newell Plot 
The Newell Plot received no preparation techniques, and was planted directly into the sod and tall 
grasses.  This site did receive post-planting techniques, such as the use of various mat products and spot 
spraying.  Error! Reference source not found. shows the success rate by species.  In 2007 there was a 
high success rate of 88% on average, while in 2009 it had decreased dramatically.  No living White 
Spruce was found in Tassau blankets, while the majority of White Spruce found in plastic blankets were 
dead.  No other planted specimens were observed, but it was noted that the rows again were difficult to 
distinguish.  There was also a number of volunteer hard Maples coming in on the east side along the 
sprayed bands, as well as Apple, Buckthorn and Dog-Strangling Vine. 
  Table 28: ECA Rowsell Tract Newell Plot Survival Assessment 

Species June 2007 September 2009 
Alive Dead % Survival Alive Dead % Survival 

Oak 16 4 80%    
Maple 17 3 85%    
Spruce 37 3 93%    
White Pine 18 2 90%    
White Spruce (Plastic 
Blankets) 

   1 12 8% 

White Spruce (Tassau    0  0% 
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Blankets) 
Total 88 12 88% 1 12 8% 

Control Plot 
The control plot was planted with no preparation treatments, nor any post-planting techniques to act as a 
comparison against the other planted plots.  This site is located adjacent to a hardwood woodlot.  The 
success rate of the control plot was very low, as there was only one tree observed and it was dead.  
There was a great deal of Dog-Strangling Vine observed along the woodlot edge, and only a few 
volunteer trees were present. 

Discussion 
While Penwell was not officially surveyed, many tamarack’s and other tree and shrub species were 
observed.  The first three plots seemed to have the greatest success rate, ranging between 65 to 80% 
survival.  These sites all received pre-planting treatments consisting of mechanical preparation or a 
combination of mechanical preparation and herbicide spraying.  In the first survey after planting (2007), 
Richardson & Pridham sites had a greater success rate than Powell, which received herbicide spraying 
and mechanical preparation.  However, within the 2009 survey, the latter site had a greater survival rate, 
and also had a much smaller number of trees found dead.  It should be noted that there is a large 
difference between number of trees observed within the 2007 and 2009 surveys, and monitoring should 
continue to make an accurate assessment as to which treatments are more effective. 

Looking at the surveys for the non-treated sites, there is a clear difference as to the survival rate and 
number of trees observed as compared to the pre-treated sites.  Although 2007 surveys show a higher 
survival rate within non-treated sites, 2009 surveys had a poor outcome.  Consistency between survival 
rates at the treated sites show that pre-treatment, even if it includes just mowing and scarification gives 
the saplings a greater chance of survival. 

3.2.6 Discussion 
Reaching the sample size was difficult to accomplish at all the planting sites, as the markings for the 
planted rows do not always last until the late summer or the following years when the sampling is done.  
While surveyors are assessing the planted sites, they must assess both living and dead trees to ensure 
accuracy, however trees that are dead and have been subject to drought or herbivory are not as easy to 
observe as living trees.  It is then difficult to follow the row of planted trees and assess the minimum 2% 
sample size.  Although an average distance of 3m between each tree is strived for, this is not always the 
case due to factors such as accuracy of the Koola, and accuracy of the tree planters, etc. 

The data collected is useful in guiding future planting programs and discerning the best methods for 
treatment of plantings, as well as mandatory for some funding organizations.  However, making the rows 
more visible may make it more efficient for the planter and the surveyor.  Marking the rows with flags at 
the beginning and end of each row, as well as collecting GPS data on the planted rows may prove to be 
helpful to the planters and the surveyors.  This could be done as a trial at a future planting event. 

This being said, the accuracy with the Koola has increased and a common distance between plantings is 
being sought.  Variations among the sample sizes at each site are expected from year to year and efforts 
to monitor the success rate and methods of surveying will take place to increase the great success of 
CLOCA’s stewardship planting programs. 

Due to the risk of spread of EAB, it is also recommended that CLOCA deters from using Ash species in 
future planting programs.  This may presently be the case, as planting assessments for 2008 & 2009 
were not done, and will be conducted in the field season of 2010.   
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3.3 GROUNDWATER LEVELS AT HEBER DOWN CA 
Heber Down Conservation Area contains the largest publicly owned Provincially Significant Wetland 
Complex along the former Lake Iroquois Shoreline.  It is approximately 85.3ha, 96% swamp and 4% 
marsh.  All but 2ha of this wetland complex fall within the Conservation Area (Planning Director’s Report 
to the Planning and Development Committee, 2002).  Over the past few years, CLOCA staff have made 
informal observations of water level changes occurring in the wetlands at Heber Down Conservation 
Area.  Due to the nature of wetlands and their dependency on annual precipitation, changes in water 
levels are an expected occurrence.  However, due to the increased development occurring in the Brooklin 
area and the anticipated future development in the area, monitoring began in the field season of 2009 to 
observe and document these changes. 

From reverse particle tracking, showing the high groundwater discharge areas to significant recharge 
areas (Earthfx, 2008), and other hydrological computer programs, CLOCA staff determined the location 
for the wetland vegetative monitoring plots and the piezometers.  These monitoring points were 
established at the major recharge and discharge areas within their vicinity.  Four monitoring points were 
established ( 

Figure 13); Transect 1 is located in the southern portion of the conservation area where major discharge 
has been noted.  Transects 2, 3 and 4 are situated on the north east portion of the wetland, following the 
wetland boundary. 

At each of the monitoring points a Solinst Drive-Point 615N Piezometer was installed and surveyed into 
place by CLOCA’s engineering staff.  They were installed at varying depths, ranging from 4ft to 5ft.  
Originally the piezometers were to be installed to a depth as great as 6ft, however due to the underlying 
geology, it was impossible to drive them in any further than 5ft. 

Measurements from the piezometers will be taken on a bi-weekly schedule.  This information will be used 
in conjunction with the vegetative gradient monitoring to observe how the ground water variations are 
affecting the vegetation and the wetland boundaries. 

To monitor the vegetative gradient of the wetland/upland areas, four 50m transects (CVC, 2009) were 
installed straddling the wetland-upland interface.  Along the 50m transects two 1mx1m plots were set up 
at every 10m point which are 5m away from the 50m transect.  Within each of these plots the ground 
vegetation was mapped, identified and counted.  From this data, the FQI (Floristic Quality Index), species 
richness and wetness index will be assessed.  As this is the first year of data collection, all data collected 
will be used as baseline data. 

The vegetation quadrats used are 1mx1m, and are meant to be representative of the entire site.  Each 
transect contains 12 quadrats that are sampled, the individual quadrat samples have been compiled 
according to transect to illustrate the collected data.  Only ground vegetation is included in the data, as it 
will be more receptive to any environmental changes than trees and shrubs.  Error! Reference source not 
found. shows the species composition for each transect, breaking it up by native species, non-native 
species and percent non-native.  Overall, there were 33 different species identified which are distributed 
through all four monitoring points.  The amount of cover at each transect may have been limited since the 
transects are located in mixed conifer swamps, dominated by Eastern White Cedar (Thuja occidenatlis), 
Blue Beech (Carpinus caroliniana), and Black Ash (Fraxinus nigra).
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Figure 13: Map of Heber Down CA Study Area   
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Table 29: Ground Vegetation Data by Transect 
Site Number Total Richness Native Species 

Richness 
Non-native 

Species Richness 
% Non Native 

Species 
Transect 1 19 16 3 16% 
Transect 2 11 9 2 18% 
Transect 3 14 13 1 7% 
Transect 4 13 12 1 8% 
Overall 33 29 4 12% 

In all of the transects combined, there was a total of 5 non-native species found, however European 
Buckthorn (Rhamnus cathartica) is not included in the table of the collected data, as it is considered a 
tree and only herbaceous plants are shown here.  The remaining four non-native herbaceous plants 
observed were Common Buttercup (Ranunculus acris), Bittersweet Nightshade (Solanum dulcamara), 
Dog-Strangling-Vine (Cynanchum rossicum) and Helleborine (Epipactis helleborine).  While all five 
species are non-native, three of them are on CLOCA’s Invasive Species list for Terrestrial Plants; 
European Buckthorn and Dog-Strangling Vine are ranked in category 1 and listed among CLOCA’s top 
terrestrial invaders, while Helleborine is ranked in category 4.  Category 1 “contains aggressive invasive 
exotic species that can alter and dominate sites and exclude native species.  These organisms are a 
threat to natural areas, as they disperse widely, through transport by animals and natural means (water, 
wind, etc).  These species are top priority, however control may be difficult.” (CLOCA, 2010-01MP).  
Category 4 contains “species that do not pose a serious threat to natural areas unless they are competing 
directly with more desirable vegetation.  These plants are sometimes substituted for native plants, but 
may not reproduce aggressively once established.” (CLOCA, 2010-01MP).  While these non-native 
species were present within the quadrats, the total percent cover an individual species covered within one 
transect was 7%.  Expectedly, there seems to be a greater presence of European Buckthorn, and Dog-
Strangling Vine near the trail edges, but is starting to creep into the interior of the swamp. 

The wetness index categorizes plants based on the probability for them to be found in a wetland or 
upland area.  Error! Reference source not found. shows the average wetness for each transect, the 
maximum wetness value, minimum wetness value and the mode.  The maximum wetness value 
represents the most upland plant within the transect, while the minimum value represents the most 
wetland plant within the transect.  While the wetness index may classify a plant as an obligate wetland 
plant or obligate upland plant, it may not always be found in those specific areas.  Non-native species are 
perfect examples of that; European Buckthorn, Helleborine and Dog-Strangling Vine receive a +3 
(facultative upland), +5 and +5 (obligate upland) respectively, however, while they are more likely to 
inhabit dryer areas, due to their prolific nature to spread they are still found quite readily in wetland areas. 

The mode represents the wetness value that occurs most frequently.  Error! Reference source not found. 
shows that transect 1 has a majority of obligate wetland species present ranging from Water Hemlock 
(Cicuta maculata), Marsh Bedstraw (Galium palustre), Fowl Manna Grass (Glyceria striata) and 
Bugleweed (Lycopus uniflorus).  It also contains the highest average wetness value of -1.26.  This was 
somewhat expected as Transect 1 was installed in a major discharge site, and while located in a mixed 
swamp, it is situated on the north side of a marsh. 

Transect 2 has a mode of 0, while according to the wetness index “is equally likely to occur in wetlands or 
non-wetlands” (Lee et al., 2998), it still has a greater number of species that fall within the negative realm 
of the wetness index.  The remaining transects all have average wetness values that fall in the negative, 
which shows that they contain a greater number of wetland plants.  
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  Table 30: Wetness index by Transect 
Site 

Number 
Mean 

Wetness 
index 

Maximum 
Wetness 

Value 

Minimum 
Wetness 

Value 

Mode 
Wetness 

Value 
Transect 1 -1.26 5 -5 -5 

Transect 2 -0.45 5 -4 0 

Transect 3 -1 3 -4 -3 

Transect 4 -0.23 5 -5 -3 

These values will be observed in subsequent years, along with the water levels to examine if there are 
any changes. 

In November 2009, CLOCA staff went to HDCA to survey the piezometer’s into place; measurements 
were taken at the ground beside the piezometers and at the top of the piezometers.  Measurements at 
the top of the piezometers were taken to ensure accuracy when measuring groundwater levels with the 
meter tape.  Error! Reference source not found. below shows the water levels of the four piezometers 
subtracted from the elevation (m) at the top of each respective piezometer. 

 

  Figure 14: Piezometer groundwater levels 

Piezometer 1 is at an elevation of 142.525m, while Piezometer 2, 3, and 4 are at an elevation of 
146.988m, 147.288m and 147.149m respectively; thus explaining the varying measurements of ground 
water levels.   

The pizometers are measuring surficial ground water and have been installed to a depth of maximum 6ft 
because without the use of drills and augers it was impossible to get the piezometers any deeper; and the 
roots of herbaceous vegetation reach a maximum depth of 2m (~6ft) (Canadell et al, 1996). 

These monitoring sites will be observed on a yearly basis, and the values will be compared to see if there 
is a change in species composition.  Range gauges will be introduced in the spring of 2010, to observe 
the varying precipitation rates over the monitoring term.  This information will be included in the analysis 
when comparing yearly groundwater levels.  
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