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1.0 INTRODUCTION 

1.1 Purpose 

This document is a summary of the results of Year 7 (April 1, 2016 – March 31, 2017) of the Stage 

2 Follow-up Program (S2FUP) for the Petitcodiac Causeway Project (the “Project”).  Year 7 results 

are compared to baseline conditions established during the Stage 1 Follow-up Program with 

respect to predictions and conclusions contained in the Environmental Impact Assessment (EIA) 

and provide a measure of the effectiveness of mitigation measures undertaken in Stage 1.  The 

predictions and conclusions contained in the EIA are generally focused on conditions that will be 

present following completion of Project Option 4B (the bridge). Therefore, it is not possible to 

verify these during Stage 2 of this three stage Project.  This document focuses on how the 

environmental effects observed during Year 7 of Stage 2 are trending as compared to the EIA 

predictions and conclusions specific to Stage 3 and beyond.  The document focuses on the 

findings and conclusions relevant to the six Valued Ecosystem Components (VECs, see Section 

1.3).  

 

For a comprehensive description of background, methodology, references, program modifications 

and a more detailed presentation of the results the reader is encouraged to refer to the main 

report, Stage 2 Follow-up Program Results for the Petitcodiac River Causeway Project Year 7 

(April 1, 2016 – March 31, 2017) which is available from the New Brunswick Department of 

Transportation and Infrastructure (NBDTI) by contacting the Communications Director. 

1.2 Follow-up Program Objectives 

The S2FUP objectives are to:  

• examine trends in environmental conditions for selected VECs to determine how 

environmental conditions are trending regarding the environmental effects predictions in 

the EIA; 

• verify the effectiveness of mitigation measures to protect physical works installed during 

Stage 1; 

• provide an early indication of any unexpected change in environmental conditions; and  

• improve understanding of environmental cause and effect relationships. 

 

Stage 2 was originally planned to extend for at least two full seasons before proceeding with 

Stage 3.  Although an exact or maximum extent of the Stage 2 duration was never specified, it is 

implicit in the EIA that Stage 3 would be implemented after two years of Stage 2, assuming that 

the above-mentioned objectives had been satisfied. The implementation of Stage 3 has been 

delayed for reasons that are not related to the environmental effects that have occurred since 

April 2010.  Due to the delay, the Stage 2 Follow-up program has continued to be carried out. 

Data collection continues to complement and support the results and conclusions of the first two 

years intended for the duration of Stage 2.  Taking into consideration the limitations noted within 

the report, the EIA Project Option that is most similar to Stage 2 (gates open) of Project Option 

4B (a new bridge), is Project Option 3 (gates and some piers removed).  Therefore, if undertaken 
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with caution and prudence, it is possible in some cases to compare the Stage 2 Year 7 results 

with the EIA predictions for Project Option 3.  Where this approach is appropriate, it has been 

attempted and is noted as such within the report. 

1.3 Scope 

The S2FUP focused on six VECs: 

• Physical Characteristics of the Petitcodiac River and Estuary; 

• Commercial Fisheries; 

• Archaeology; 

• Public Health and Safety – Surface Water; 

• Fish Passage; and 

• Engineered Environmental Protection Works. 

 

1.4 Regulatory Context 

The EIA required a Follow-up Program that would satisfy the objectives presented above.  The 

S2FUP is a key component of the Environmental Management Plan (EMP), and is required as 

per Condition of EIA Approval (CoA4).  The S2FUP is divided into stages that correspond with 

the Implementation Plan, as per CoA5, and has been and will continue to be submitted to the 

New Brunswick Department of Environment and Local Government (NBDELG) for review and 

approval when required. The S2FUP is also required under the Canadian Environmental 

Assessment Act (CEAA) as a condition of the CEAA Screening undertaken by Fisheries and 

Oceans Canada (DFO).  A Technical Review Committee (TRC), comprised of federal and 

provincial agency and department representatives, presided over the EIA process.  The TRC was 

co-chaired by NBDELG, with DFO acting as the Federal Lead Responsible Authority.  A similar 

TRC, chaired solely by NBDELG with input from DFO, was assembled to preside over the 

implementation of the Project. 

2.0 PHYSICAL CHARACTERISTICS 

2.1 Objectives 

The objective of this component is to monitor and measure changes to the Petitcodiac River (“the 

River”), the Petitcodiac Estuary (“the Estuary”), and the Upper Bay of Fundy after gate opening 

to understand effects on width, depth, and other physical characteristics as compared to baseline 

conditions. 

 

The five years of data collected between 2010 and 2015 indicated that the physical changes which 

occurred relatively rapidly in the first one to two years after the gates were opened are now 

occurring at a reduced rate. Accordingly, the program of physical measurements was modified in 

2015 to a two-year schedule for the river and Shepody Bay bathymetry. 
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2.2 Results 

The only physical characteristics analysis undertaken in Year 7 involved LiDAR acquisition 

upstream of the causeway, at the causeway structure and ground level observations.  

2.2.1 Channel Profiles along the Estuary 

2.2.1.1 Thalweg  

The thalweg or lowest elevation of the stream bed varies substantially on a seasonal basis, rising 

in the summer and winter and lowering in the spring and usually the late fall. In addition to this 

seasonal movement there is a net permanent downstream movement of silt generated by 

widening of the channel below the causeway as a result of opening the gates in 2010. The 

fluctuation in bed elevation in 2016 was similar to 2015, at about 2 metres with perhaps slightly 

more accretion on the left side of the channel (Moncton). 

 

2.2.2 Ground-level Observations 

Ground-level observations were carried out on both the left and right bank of the Petitcodiac River 

from Salisbury to Hopewell Cape seasonally from May 2010 (Stage 2 Year 1), shortly after the 

opening of the gates, to December 19, 2016 (Stage 2 Year 7). 

 

As a general observation, and as noted in the photographic records, no discernible changes in 

the shoreline at the lower portions of the estuary were noted. Furthermore, flow from the land in 

the small creeks flowing into the Petitcodiac appear unaffected by the opening of the gates, and 

the silt build up in the mouth of Halls Creek and Jonathan Creek immediately downstream from 

the causeway was less than was observed seasonally prior to opening of the gates, due to the 

deepening of the river bottom in these areas. No appreciable silt build-up was observed on the 

Hopewell Cape beach. 

 

At Bore Park, erosion of the unprotected riverbank continues to expose old timber structures; 

likely remnants of wharves. By the summer of 2016 an old timber wharf structure in the Steadman 

street area was nearly completely exposed. The pedestrian viewing platforms in the Steadman 

Street area became seriously undermined by bank erosion. Widening continues in unprotected 

areas adjacent to the pedestrian walking trail near Bore Park, and in 2016 additional guard railings 

were installed along the trail as a safety precaution. 

 

Upstream of the gates rapid siltation has occurred, most evident by the increase in elevation of 

the tidal flats in the former headpond area. Lower high tides no longer cover the tidal flats. The 

rate of silt deposition on the tidal flats had decreased by the fall of 2016 due to less frequent 

flooding, and the vegetation that had begun to establish in 2013 continued to fill in.  

 

At the former train trestle in Salisbury, near the head of tide a seasonal phenomenon involving 

the deposition and erosion of silt can be observed. Suspended silt is typically deposited and builds 

up in the upper reach of the river by the high tides during the summer months. This silt is then 

remobilized by the spring freshet and heavy fall rains and is washed down river, exposing a gravel 
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river bed. This annual phenomenon was less apparent in 2016 likely due to the absence of heavy 

rainfall events in the fall of 2016, and as a result much of the silt deposited during the summer 

months at the head of tide remained in place heading into the winter of 2017. 

2.2.3 Water Level Observations.  

2.2.3.1 Effect on Tide Levels 

From 2010 to 2016 the tides at Moncton, with the gates open, show an increase when compared 

to Saint John indicating that the total initial decrease in tide levels at Moncton, after opening the 

gates, is likely not permanent. However, the tide heights appear to be stabilizing about midway 

between the 2010 levels and those with the gates closed. 

3.0 COMMERCIAL FISHERIES 

3.1 Objectives 

The objective of this component is to determine how the Project affects commercial fisheries 

landings in the Upper Bay of Fundy.  

3.2 Results 

3.2.1 Lobster 

With the agreement of the TRC and DFO, no lobster monitoring was conducted during Year 7 

because of the lack of detection of effects since the opening of the gates.  

 

3.2.2 Scallop 

With the agreement of the TRC and DFO, no scallop monitoring was conducted in Year 7 because 

of the lack of detection of effects since the opening of the gates.  

 

4.0 ARCHAEOLOGICAL AND HERITAGE RESOURCES 

4.1 Objectives 

The objectives of this component are to ensure all areas of potential archaeological interest are 

identified and, where necessary to mitigate risk to archaeological and heritage resources due to 

changes in flow patterns and erosion after the causeway gates were opened. 

4.2 Results 

The 2016 Stage 2 Year 7 Follow-up Program included a visual survey of 37 areas by a permitted 

archaeologist. The survey included 11 EAs areas along the upriver headpond identified as having 

potential for considerable erosional activity (EAs), 25 registered archaeological sites identified 

since 2009, and the boardwalk area at Hall’s Creek. All but three of the sites observed have 

experienced extensive shoreline accretion, with grasses now growing on the new shoreline 

alluvial material. Therefore, these sites are no longer in any danger of future erosion, assuming 
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the river watercourse remains unchanged. However, there are three registered archaeological 

sites that were observed to be partially exposed and/or have been negatively impacted over the 

past year. 

 

The Follow-up Program for this Project has been ongoing since 2010. As prescribed by ASNB, 

the archaeological program has involved an annual visual survey of shoreline archaeological sites 

and potential high erosion areas for the first five years following the opening of the Causeway to 

tidal fluctuations (2010-2014). Following that first 5-year period, it was recommended by ASNB 

that this visual survey be undertaken every 2 years for a four-year period (2016 and 2018). The 

results from the 2016 visual survey indicate that 22 of the 25 shoreline archaeological sites 

surveyed are now protected by accreted alluvial materials. The other three sites (CaDf-16, CaDe-

15, and CaDe-10) have eroded away, are no longer NBDTI’s responsibility, or have been 

archaeologically investigated, respectively. Of the potential erosion areas surveyed, only EA5 and 

the Moncton Boardwalk show signs of erosion. There are no suspected archaeological resources 

near EA5 and the Hall’s Creek area (Moncton Boardwalk) is the responsibility of the City of 

Moncton. Therefore, the results from the 2016 Follow-up Program archaeological survey indicate 

that the next, and last, survey, which is scheduled for 2018, is not necessary. 

5.0 PUBLIC HEALTH AND SAFETY: SURFACE WATER QUALITY 

5.1 Objectives 

The objective of sampling during Stage 2 (including Year 6) is to continue to obtain interim surface 

water quality data following the opening of the causeway gates in order to provide an indication 

of how the environment is trending toward the predictions and conclusions contained in the EIA.  

5.2 Conclusions 

The results of the surface water quality sampling events indicate that there are many factors that 

contribute to water quality, including faecal indicator bacteria concentrations, in the Petitcodiac 

River estuary. As a result of the 12-hour sampling events conducted at the Gunningsville Bridge 

and Salisbury Railway Bridge, it can be seen that E. coli concentrations vary greatly throughout 

a tidal cycle and that the multi-station sampling methodology used in Stage 1 and Stage 2 Years 

1 to 3 was not able to fully control for the precise sampling time in the tide cycle (i.e., slack low 

and slack high tide times). Further, the nature of the Project is such that the environmental 

conditions significantly changed between Stages, particularly upstream of the Causeway. 

Attempting to determine which factors are responsible for water quality conditions is problematic 

given the complexity of the system, limitations of the available data, and knowledge of how 

bacteria behave in suspended sediment-rich systems.  

 

Despite these limitations, there is sufficient evidence to support some water quality trends. Most 

importantly, a reducing trend in E. coli concentrations continues to hold for Stage 2 Year 7 for 

Gunningsville Bridge. With the inclusion of the Year 7 results at Gunningsville, a statistically 

significant trend was observed indicating E. coli concentrations are decreasing at a rate of 

approximately 8% per year. 
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At the Salisbury Railway Bridge, additional 12-hour sampling events would be required to confirm 

the anticipated trend among water velocity, water level, TSS, salinity and the concentration of 

bacteria. An additional factor that could be influencing the concentration of bacteria at the 

Salisbury Railway Bridge station is the sewage lagoon that operates in Salisbury. The operation 

of this lagoon in terms of effluent discharge volumes and timing to the Petitcodiac River is not 

known and therefore has not been accounted for when interpreting the bacteria data at this 

location.  

 

The results of the nutrient sampling and analysis indicate fluctuations between seasons and 

stations, with nutrient concentrations generally higher at Gunningsville Bridge, due to proximity to 

the Transaqua WWTP. The assessment of effluent signal parameters indicates that neither 

dissolved orthophosphorous, TDP, ammonia, or TKN concentrations during the flooding tide are 

significantly higher than during the ebbing tide at the Gunningsville Bridge. This indicates the 

Transaqua effluent is likely diluted prior to reaching the Gunningsville Bridge during flooding tide. 

There was no statistical increase in effluent signal parameters observed at Salisbury Railway 

Bridge. 

 

6.0 FISH PASSAGE 

6.1 Objectives 

The objective of this component is to measure the passage of nine fish species that require access 

to the Estuary for life cycle purposes.  Fish passage monitoring that was originally proposed for 

Stage 3 was moved forward to Stage 2 due to the delay in implementing Stage 3.    

6.2 Results 

The S2Y7 results of the Fish Passage monitoring program may be summarized as follows: 

 

• Gaspereau – In contrast to past years, the number of gaspereau caught in 2016 was back 

up to 61% of the total catch at the trap, but remains well below observations during the 

years immediately after the causeway gates were opened.  

• American shad - In 2016, a single ripe shad and 5 juvenile shad were captured. Juvenile 

shad had not been observed previously. While finding both spawning shad for the second 

time in four years, as well as juvenile shad, could be interpreted as evidence of a gradual 

recolonization by shad to the Petitcodiac River through straying, it is only circumstantial 

evidence. Any conclusion that shad are once again reproducing in the Petitcodiac system 

requires detection of either eggs in the spring or young-of-the-year (YOY) shad moving 

downstream between August and October. Either case would provide evidence that they 

had never been out of freshwater and therefore it could be assumed that they were of 

Petitcodiac River origin. 

• Striped bass – 4,288 striped bass were caught in 2016, a new one-year record, and an 

increase from 2015 when striped bass captures declined for the first time since in 2011.  

• American eel – 1,033 eels were captured In 2016, representing the second largest annual 

capture since the causeway gates were opened. 
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• White sucker - Capture numbers (1,196) declined slightly in 2016.  

• White perch - Capture numbers (172) were essentially unchanged in 2016 compared to 

2015 (when there were 167). These low capture numbers continued the trend seen in 

recent years.  

• Small Mouth Bass - Six smallmouth bass were captured in 2016. The numbers of this 

fish have declined over the course of monitoring since the gates opened in 2010, from a 

high of 59 in 2010 to a low of 15 in 2012, to zero in both 2013 and 2014, and 4 in 2015. 

The saline-intolerant bass probably find the trap site to be less than ideal because of the 

brackish water that frequently floods the area with the high tides.  

• Atlantic salmon - There were six Atlantic salmon captured in the trap during the 2016 

season, all of which appear to have been introduced under the re-colonization program. 

This is fewer than the 22 captured in 2015. For the seventh straight year, no adults 

returning from sea were captured in 2016, but as in several other years, adult pre-

spawning salmon have been seen during snorkel swim-throughs of historic major salmon 

holding pools upstream of the trap site. 

• Atlantic tomcod - Captures increased to 3,544 in 2016, from 1,344 in 2015. While not the 

first year that tomcod numbers were in that range (in 2013 there were 3,155 tomcod 

caught) the 2016 total is the largest one-year catch of tomcod to date. The tomcod, an 

important forage species, was not present in the upland Petitcodiac River for much of the 

42 years that the causeway gates were closed.   

• Brook trout – Nine brook trout were captured in the traps in 2016. In comparison with 

several other species, the brook trout capture rate has been low every year. The highest 

total capture was 19 in 2014. The low capture rate is puzzling since, according to anglers, 

electrofishing results, and snorkel surveys, brook trout are common in the river. It seems 

likely that brook trout are simply skilled at evading the traps, or that most trout upstream 

movement occurs prior to the installation of the trap in the spring. 

• Chain pickerel – None were captured in 2016.  

 

A survey of virtually the entirety of Little and Pollett Rivers resulted in the discovery of 119 Atlantic 

salmon nests at 71 redd sites, with (104 nests/63 redds Little River and 15 nests/8 redds Pollett 

River). 323 mature salmon were introduced on the Little River and 126 were released on the 

Pollett River with a virtual 50/50 split between the genders. This indicates that the salmon released 

more than two weeks earlier, and in the case of the Pollett River fish, more than one month earlier 

had, at a minimum, started to spawn, and probably were very close to completing the activity. 

 

Using a rule-of-thumb of 1.5 nests per redd (Pettigrew, NBDNR Regional Fisheries Biologist, 

retired, pers. comm. 2013), there should have been 338 nests counted on the two Petitcodiac 

salmon spawning tributaries, 243 nests deposited on the Pollett River and 95 on the Pollett River. 

The reason for the overall low nest-counts may be related to a premature search, or the missing 

of nests, although low water levels and clear water helped with visibility during the searches. Once 

again in 2016, as in 2015, there was lower spawning-density recorded on the Pollett River relative 

to the Little River. The reason for the particularly low spawning-density relative to the Little River 

that was noted on the Pollett River is unknown, though poaching may be a factor.  Alternatively, 

or in addition, the fish on the Pollett River may have backed down river since they were not 
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imprinted to it, and perhaps spawned in the extreme lower reach of the Pollett, or perhaps in the 

main stem of the Petitcodiac River. The main stem Petitcodiac River has spawning habitat of 

acceptable quality, but the nursery habitat quality is fair-to-poor. 

 

7.0 ENGINEERED ENVIRONMENTAL PROTECTION WORKS 

7.1 Objectives 

The objective of this component is to ensure that the physical works completed during Stage 1, 

prior to gate opening, are working as intended; and to identify potential maintenance 

requirements.  These works include: 

 

• Armoured areas for tidal surge and erosion protection at the former Moncton landfill, the 

TransAqua (formerly Greater Moncton Sewerage Commission) outfall, along the 

Riverview riverfront, along the Moncton riverfront near Westmorland Street, and along the 

Chateau Moncton shoreline. 

• Agricultural dykes and aboiteaux upstream of the causeway. 

• Drainage improvements at the traffic circle and starter dyke. 

• Re-alignment of the underground 750 mm watermain crossing the Petitcodiac River.  

7.2 Results 

7.2.1 Armoured Areas 

Generally, the armoured (rock riprap) areas have been observed to function as was anticipated, 

providing adequate protection.  In Year 7, no significant changes to existing erosion protection 

were noted at any of the locations.  

7.2.2 Dykes and Aboiteaux 

On-going inspection and monitoring of the rehabilitated dykes and new aboiteaux was completed 

in Year 7 to assess drainage patterns inland of the dykes, verify that the aboiteaux are functioning 

properly, and assess the general condition of the dykes and aboiteaux. A field survey and an 

aerial survey were completed in Year 7. The objective of these surveys is to assess drainage 

patterns and verify that water is flowing properly through the dykes at the aboiteaux. The field 

survey was completed on June 17, 2016 and the aerial survey was completed on November 29, 

2016. 

 

The dykes and aboiteaux generally appeared to be functioning properly, preventing estuarine 

water from impacting the protected areas and allowing surface water to drain as planned. During 

both the June and November surveys, some siltation was observed upstream and downstream 

of the aboiteaux. In the June survey, some erosion was noted downstream of Aboiteau 4-3 at 

Marsh 4C. In the November survey, it was noted that the aboiteau on Marsh 33B was functioning 

with limited flow and the area behind the dyke was flooded. Significant siltation was also noted at 

Aboiteau 4-2 at Marsh 4B. Potential erosion was observed on the downstream side of Aboiteau 

4-3 on Marsh 4C, on the slope below the dyke at Marsh 28 and at the dyke at Marsh 33A. All 
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dykes appeared to be intact and well-vegetated in the November survey, although areas of 

missing vegetation were noted on some structures.  

 

Maintenance activities on the dykes, aboiteaux and marshes are conducted by NBDTI Marshland 

Maintenance (formerly NBDAAF). Amec Foster Wheeler provided NBDTI with reports on the fly-

overs identifying sites visited and those requiring attention. Throughout Year 7, NBDTI conducted 

various maintenance and site improvement activities such as: clearing inlets and outlets of 

aboiteaux; ditching and land forming; and access road upgrades and fencing. These aspects of 

dyke and aboiteaux maintenance continue to be monitored and works undertaken as required by 

NBDTI. 

7.2.3 Traffic Circle Drainage Improvement and Starter Dyke 

During Year 7 inspections, water within the drainage channel was found to continue to flow 

correctly. The flap gate continues to show signs of leakage despite the replacement. No 

immediate action is required; however, this gate may need to be replaced in the near future should 

conditions worsen. 

7.2.4 Watermain 

No issues were noted during Year 7 inspections.  Overall, the watermain and associated 

infrastructure is functioning as planned and no issues are anticipated.  

7.2.5 Additional Observed Erosional Areas 

Several erosional areas adjacent to existing infrastructure have been identified during visual 

inspections in Stage 2.  As such, the following areas of shoreline were inspected bi-weekly or 

monthly as part of the on-going Year 7 inspections:  

 

Downstream from existing riprap at the TransAqua outfall - No significant change was observed 

in Year 7. As such, no additional erosion protection has been installed and no additional erosion 

protection is necessary at the current time. 

 

Southern shoreline immediately upstream of the causeway - The channel has remained relatively 

stable throughout Year 7, and no significant changes to the shoreline were identified in this area 

during Year 7. There appears to be minimal risk to infrastructure from erosion in this area, and 

therefore no mitigation has been recommended. 

 

Between Chateau Moncton and Rogers Building – Erosion protection installed along these 

sections of shoreline was inspected in Year 7. It was revealed that an old wharf structure between 

Chateau Moncton and the Rogers Building is becoming increasingly visible. It is recommended 

that this section of shoreline continue to be monitored.  

 

Upstream of Chateau Moncton adjacent to and underneath the boardwalk - Monitoring 

undertaken in Year 7 observed that the erosion protection in this location continues to function as 

expected. 
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