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Executive Summary 

The Nova Scotia Department of Transportation and Infrastructure Renewal (NSTIR), as part of the larger 

upgrading of Highway 104 in Pictou and Antigonish Counties, altered a wetland at South River through 

the construction of a new bridge crossing. NSTIR retained East Coast Aquatics Inc. (ECA) to undertake 

post-alteration monitoring of the South River salt marsh (Antigonish Wetland 21) to determine the actual 

alteration area and if there were any additional unanticipated impacts to the remaining wetland area as a 

result of the alteration. ECA has completed monitoring at the wetland over the period of 2012 to 2016. 

This monitoring incorporated vegetation, ground surface elevations, soils and water quality at the 

wetland. Experienced wetland scientists and botanists completed the annual surveys of the wetland. The 

results of the vegetation monitoring were compared against thresholds to determine if an ecologically 

significant change had occurred at the wetland. Year 5 post-alteration monitoring at Antigonish Wetland 

21 occurred between July and November 2016.  

 

The Bray-Curtis Similarity Index analysis suggested a significant change in the wetland plant community 

during the 2012 to 2016 monitoring period for all seven transects. The Prevalence Index analysis 

indicated a mixed response, with approximately half of the vegetation zones having shifts in the plant 

community to one more typically associated with dryer conditions, and half indicating a shift to wetter 

conditions. A preliminary examination indicates that shading from the completed bridge lanes may be a 

factor in the Bray Curtis and Prevalence Index values observed for the vegetation transects north of the 

crossing.  While no alien invasive species were identified at Antigonish Wetland 21, a number of exotic 

species were recorded, particularly as early colonizers in the bare soil of the former construction pad. 

Field surveys in 2016 confirmed the persistence of three previously identified species of conservation 

concern Teucrium canadense (American germander), Samolus valerandi (Seaside brookweed) and 

Cuscuta cephalanthi (Buttonbush dodder) as being abundant and widely scattered across the site.  

 

Soils at the wetland were examined in 2016 by a series of six test pits, indicating generally similar 

conditions across the site with an organic-based horizon of varying thickness underlain by a silt horizon. 

Penetrometer surveys indicated soils within the footprint of the former construction pad, particularly the 

eastern portion, had significantly greater compaction, extending to a depth of at least 46 cm, compared 

to undisturbed salt marsh soils.  

 

The six bridge piers and associated armour stone were found to have permanently altered 698 m2 of salt 

marsh. The access road and construction pad were found to have temporarily impacted 14,319 m2 of 

predominantly salt marsh wetland habitat. It is recommended that repeat monitoring of the South River 

wetland occur in 2017 with an emphasis on the presence and extent of exotic species across the former 

construction pad area. 

 

While remedial actions in the form of seed/transplanting of salt marsh species could be undertaken within 

the construction pad area, there is considerable scientific and practical benefit in refraining from this at 

present. With the monitoring dataset that exists for the site (pre-construction through to the completion 

of construction) the potential exists to thoroughly evaluate the use of geotextile/gravel construction pads 

in salt marshes, as well as determine spatial and temporal extent of natural regeneration. For these 

reasons, no remediation actions are proposed at present for Antigonish Wetland 21. 
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Introduction 

Wetland alteration proposals were prepared by NSTIR for 25 wetlands that have been affected by the 

upgrading of Highway 104 in Pictou and Antigonish Counties (Table 1; Stantec Consulting Ltd., 2005, 

2006a, 2006b, 2008, 2009a, 2009b, 2009c, 2010; Maritime Testing, 2011; Neill and Gunter, 2001; CBCL, 

2015). The subsequent approvals required long-term ecological monitoring and restoration plans to detect 

any further changes or unforeseen alterations to the wetlands.  

 

In 2010, Year 1 monitoring was initiated at eight wetlands and the information summarized in respective 

reports prepared by Stantec Consulting Ltd. (2011). Monitoring was initiated at three additional wetlands 

in each 2011 and 2012. Monitoring commenced at an additional six wetlands in 2015 and four wetlands 

in 2016. The initiation and conclusion of the monitoring at each wetland is summarized in Table 1. 

 

East Coast Aquatics was commissioned to conduct the wetland vegetation surveys in the designated key 

plant communities, and to develop, where appropriate, a long-term ecological monitoring and restoration 

plan at each of the project wetlands. This report describes the fifth year of monitoring at Antigonish 

Wetland 21, which was conducted between July and November 2016. The methodologies employed were 

based on the Nova Scotia Wetlands Delineation Manual (MCFT, 2009) and followed those described in 

further detail by East Coast Aquatics (2013).  

 

The objectives of the project, as articulated in the Request for Proposals, were: (a) to provide detailed 

descriptions of sampling methods, locations of transects and other sampling sites, and databases with the 

collected field information; (b) to provide confirmation of direct wetland alteration areas; (c) to undertake 

soil, vegetation and hydrology characterization; and (d) to provide clear recommendations for any 

changes to future monitoring programs or restoration requirements. 

 

The layout of this report corresponds to the above objectives. Part 1 describes the results of the 2016 

monitoring; Part 2 provides an analysis of change between 2012 and 2016; and Part 3 addresses 

conclusions concerning the status of the wetland and recommendations for future monitoring. 
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Table 1: Summary of wetland monitoring associated with the twinning of Highway 104 in Pictou and Antigonish Counties 

NS 

Environment  

Approval # 

Wetland ID County Wetland Type Monitoring 

Started 

Most 

Recent Year 

Monitored 

Monitoring 

Status 

Original 

Size (ha)  

Predicted 

Alteration 

Area 

(ha)  

 2006-055374 Wetland 1* Pictou Shrub Swamp - Fen 2010 2012 Completed 7.00 0.47 

 2008-061777 Wetland 2* Pictou Basin Marsh 2010 2012 Completed 0.33 0.24 

 2008-064297 Wetland 3 Pictou Shrub-Tree Basin Swamp 2010 2012 Completed 0.97 0.06 

 2009-065789 Wetland 4 Pictou Shrub Swamp ï Seepage 

Track Marsh 

2011 2013 Completed 0.52 0.35 

 

 2010-070764 Sutherlands 

River* 

Pictou Complex Salt Marsh & 

Coastal Freshwater Marsh 

2010 2014 Completed ~32 (SM) 

+ 0.9 (FM) 

0.35 

 2009-066466 Atwater** 

Crosby Lake  

Pictou Complex Basin Swamp & 

Shallow Open Water  

2010 2012 Completed 5.51 Wetland 

creation 

2011-075950 Coalburn 3 Pictou Treed and open water 

swamp 

2012 2014 Completed 0.42 0.006 

2011-075950 Coalburn 4 Pictou Treed swamp 2012 2014 Completed 1.11 0.43 

 2009-066003 Wetland 1* Antigonish Basin Marsh ï Shrub Basin 

Swamp 

2010 2016 Ongoing 13.73 1.18 

 2009-066003 Wetland 2* Antigonish Basin Marsh ï Shrub Basin 

Swamp 

2010 2013 Completed 0.39 0.21 

 2009-066003 Wetland 3 Antigonish Shrub-Tree Basin Swamp 2010 2012 Completed 1.27 0.58 

 2009-066003 Wetland 4 Antigonish Tall Shrub Basin Swamp 2011 2012 Completed 0.74 0.24 

 2009-066003 Wetland 6* Antigonish Complex Basin Swamp & 

Shallow Open Water 

Marsh 

2011 2013 Completed 4.29 0.74 

2009-066003 Wetland 11 Antigonish Complex ï low & tall 

shrub stream swamp and 

shallow water wetland 

2015 2016 Ongoing 3.60 0.66 

2009-066003 Wetland 12 Antigonish Tall shrub stream swamp 2015 2016 Ongoing 7.38 1.48 
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NS 

Environment  

Approval # 

Wetland ID County Wetland Type Monitoring 

Started 

Most 

Recent Year 

Monitored 

Monitoring 

Status 

Original 

Size (ha)  

Predicted 

Alteration 

Area 

(ha)  

2009-066003 Wetland 13 Antigonish Complex ï mixed treed 

basin swamp and tall shrub 

basin swamp 

2015 2016 Ongoing 1.19 0.56 

2009-066003 Wetland 15 Antigonish Tall shrub stream swamp 2015 2016 Ongoing 0.84 0.21 

2009-066003 Wetland 16 Antigonish Coniferous treed swamp 2015 2016 Ongoing 1.48 1.00 

2009-066003 Wetland 17 Antigonish Tall shrub basin swamp 2015 2016 Ongoing 2.05 0.37 

2009-066003 Wetland 17B Antigonish Mixed treed swamp 2016 2016 Ongoing 1.04 0.30 

2009-066003 Wetland 18 Antigonish Treed swamp 2013 2015 Completed 1.13 0.43 

2015-093928 Wetland 19 Antigonish Shrub /treed swamp 2016 2016 Ongoing 1.14 0.02 

2009-066003 Wetland 21* 

South River 

Antigonish Complex Salt marsh, 

coastal freshwater marsh  

2012 2016 Ongoing 15.8 0.118 ha perm.; 

0.178 ha temp. 

2015-093928 CBCL 2 Antigonish Mixed treed swamp 2016 2016 Ongoing 0.282 0.11 

2015-093928 CBCL 3 Antigonish Mixed treed swamp 2016 2016 Ongoing 0.16 0.03 

* DFO HADD authorizations 5301-3-02-004 and 5301-3-04-006 for seven (7) of the wetlands.  

** DFO and NSE-approved wetland compensation project 
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Part 1: 2016 Year 5 Post-Construction Monitoring of Antigonish Wetland 

21 (South River) 

Antigonish Wetland 21 (South River) Description 

Neill and Gunter (2001) determined the Highway 104 crossing location of the South River (Antigonish 

Wetland 21) to be a mosaic of highly productive tidal habitats, with the site being classified as a coastal 

freshwater wetland. The crossing location is situated at the interface of salt and freshwater, and as such 

contains a variety of habitats and species typical of both communities. Field surveys documented 43 flora 

taxa within the wetland, with grasses, sedges and rushes being dominant (Neill and Gunter, 2001). Stantec 

(2010b) reports that the inter-tidal site has a large central peninsula with the main river channel to the 

east and a remnant backwater channel on the west of the central peninsula.  

 

Possible Sources and Directions of Impacts on the Wetland 

Stantec (2010b) predicted that construction of the South River bridges would result in the loss of fish 

habitat through the infilling of 300 m2 of the back channel and 50 m2 of the main channel. Approximately 

829 m2 of the wetland at the site would be permanently impacted by the construction of the bridge piers, 

with an additional 338 m2 impacted for the west-bound abutment and toe of slope, for a total of 1179 m2 

(Table 2) of permanently lost wetland area. The construction of access roads and work areas were 

anticipated to temporarily impact 1775 m2 of the wetland (Stantec, 2010b), as fill material associated 

with these structures was to be removed post construction. The central peninsula wetland, where 

construction occurred, has an area of approximately 3.3 ha (Figure 1). 

 

Table 2: Direct and indirect predicted impacts on the Antigonish Wetland 21 

Wetland Area 

lost 

Area 

lost 

Predicted Impacts from Wetland Alteration Report 

 (ha) (% of 

total) 

Direct Indirect 

Antigonish 

Wetland 21 

0.118 3 Loss of 

habitat 

- disruption of drainage features 

- introduction of weeds 

- decrease in hydrologic function (surface water retention) 

- disturbance of sensitive species 

 

Given the preliminary field assessment of the site by ECA staff in 2012 and the revised construction 

program, additional unforeseen impacts to Wetland 21 as a result of the twinning of Highway 104 were 

expected to have the greatest probability of occurring within the bridge corridor and the substantially 

larger construction pad area. It was anticipated that any unforeseen impacts would diminish both 

upstream and downstream from the crossing, perpendicular to the highway (Figure 1). The locations of 

predicted direct and unforeseen impacts were considered in the placement of monitoring transects. 

 

Given the field assessment of the site by ECA staff, additional unforeseen impacts to Wetland 21, as a 

result of the twinning of Highway 104, were expected to have the greatest probability of occurring next 

to the road prism and to diminish perpendicular to the roadway to the south. It was predicted that any 
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unforeseen sedimentation, contamination, altered hydrology, or introduction of weeds would most likely 

occur close to the road prism (Figure 1).  

 

Prior to construction, NSTIR also commissioned CB Wetlands and Environmental Specialists (CBWES) 

Inc. to conduct high resolution, low altitude aerial photography using a helium-filled blimp. The area 

was photographed on June 26, 2012, and detailed mosaic and habitat maps prepared for future monitoring 

and wetland alteration assessment (see Appendix 7). As a follow-up to the 2012 surveys, ECA retained 

Mike Dembeck Photography to complete a repeat high-resolution aerial survey of Wetland 21 on July 

26, 2016.  A revised habitat map for site was prepared using the updated photography with input from 

the 2016 field surveys (Figures 2 and 3) (see Appendix 1 for methods used). 

 

During the interval between the 2012 and 2016 photography series, the construction pad was placed in 

salt marsh, the east and westbound bridge lanes were completed, and the construction pad subsequently 

removed. Vigorous re-vegetation by a mixture of native species and opportunistic colonizing exotics was 

observed across the eastern portion of the former construction pad in 2016. The western portion of the 

former construction pad was characterized by extensive ponding of water at low tide and poor to very 

poor re-vegetation, with widespread areas of bare soil / sediment. The alignment of the former access 

road to the construction pad was largely re-vegetated by August 2016, principally with Typha latifolia 

(Broad-leaved Cattail). No other large-scale changes in the salt marsh vegetation community were 

observed to the north and south of the bridge crossing between the 2012 and 2016 aerial surveys.   
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Figure 1: Antigonish Wetland 21 showing orientation of vegetation transects and associated features, with 2007 

base photo. Impacted wetland boundary based on field surveys by ECA (2012 to 2016). Predicted permanent 

wetland alteration: 0.12 ha. Actual permanent wetland alteration at bridge piers: 0.070 ha.  
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Figure 2: Habitat map of Antigonish Wetland 21, based on July 26, 2016 aerial photography.


