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Table 1: Characteristics of marsh bodies within the study area.  *Critical elevation and high water level obtained from NSDA 
marshbody plans and referenced to CGVD28 vertical datum. Toe of Marsh values were used if High Water Levels (HWL) were 
not indicated.  Dates of HWL and marshbody area statistics are provided.  HWL for 2000 were adjusted based on a rate of sea 
level rise since the 1950s of 3 mm per year.  Predictions of future HWL increases relative to 2000 base levels were derived 
from Richards and Daigle, 2011.   

 

Methodology 
The Salmon River estuary and Truro flood plain have a long history of natural and anthropogenic 

modifications and flooding events. _A three prong approach was adopted to investigate the 

morphodynamics of the system, sequence of anthropogenic modifications, seasonality and implications 

for sediment mobility and associated hydrodynamics modelling.   This included a field data collection 

campaign with shore characterization and spatial assessment of stability, as well as sediment core 

samples collected in May, September and December for detailed grain size analyses.  A short multi-tide 

collection of hydrodynamic and suspended sediment data was requested by CBCL and conducted in 

early September to be used for model validation.   The second approach involved the use of ArcGIS 10.2 

to examine the sequence of change within the estuary over time and associated flood or erosion 

mitigation responses.   This formed the base for a series of maps for consultation with stakeholders, and 

integration within Google Earth for ease of visualization within the team.   The final approach was to 

gather and interpret historical reports, notes, newspaper accounts and stakeholder local knowledge of 

changes within the estuary that might influence future flood mitigation options.   These documents 

were integrated into a temporal geodatabase in ArcGIS.  

Field Deployment  

Sediment Samples 

Five locations for collection of sediment cores were chosen based on discussion with modellers at CBCL, 

accessibility, safety and need to ensure that the model domain reflected the anticipated differences in 

grain size between tidal versus fluvial dominated sections of the estuary (Figure 2).  A minimum of three 

cores (10 cm) were collected along a transect from the thalweg to river bank at each site (Table 2).   The 

Primary Salt Upland HWL*

Marsh Marsh

(Ha) (Ha) (Ha) (m)

9.28

9.27

8.21

9.47

9.44

9.44

9.43

9.14

Marsh Body ID

Total 

Area 

(Ha)***

Critical 

Elev* 

(m)

HWL  

2055 
(+0.42 m)

HWL 

2085 
(+0.85 m)

HWL 

2100 
(+1.05 m)

Truro Park 011 410.0 369.9 27.0 13.2 1956 8.68 9.75 9.23 9.66 9.86

 Year 

incorp

Toe of 

marsh 

(m)

8.81

8.08

9.45 9.70 10.13 10.33

Masstown 023 519.6 389.5 123.3 6.9 1957 9.14 9.45 9.69 10.12 10.32

Victoria 

Diamond
012 372.4 273.1 94.2 5.0 1952

9.45 8.63 9.06 9.26

Onslow North 067 231.8 200.7 29.2 1.9 1955 9.33 9.75 9.89 10.32 10.52

Fort Belcher 040 92.1 67.6 22.0 2.7 1957

9.30 9.45 9.86 10.29 10.49

Lower Truro 081 183.2 156.1 16.4 10.6 1954 9.30

8.23 9.85 10.28 10.48

HWL 

2000

Old Barns 090 89.8 74.5 10.8 4.5 1957 9.30

9.45 9.86 10.29 10.49

Central Onslow 086 123.7 112.8 10.9 NA 1955
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Figure 8:  High river discharge prevented collection of sediment samples on Dec 8, 2014 at all sampling sites. 

 Sediment Analysis 
 

 In general, water content within the cores increased from lines 2 to 5.  Line 1 was too coarse to record 

water content.  The average water content ranged from 25% to 48% increasing from the thalweg to the 

upper bank.  Line 5 however displayed the inverse.  Lines 3 and 4 demonstrated a more marked increase 

in water content between May and September, particularly along lines 3 and 4 (Table 4).  Only line 4 saw 

an increase in organic matter content (Table 4).   Photos of core cross sections are presented in 

Appendix B. 

 

In general, grain size decreases from upstream (Line 1 and Line 2) to downstream (Lines 3-5) sampling 

stations and marked changes in grain size from May to September were only observed on Lines 1 and 2.  

Detailed grain size analyses are provided in Appendix A.  Sediment in the North River (Line 1) is classified 

as poorly sorted, with grain size classes ranging from very fine gravel closest to the thalweg to medium 

sand on the bank in May (Table 5).   All three stations changed to medium gravel in September and saw 

increased sorting (Table 5) with almost complete loss of finer material (Figure 11).   In May, sediments 

within the upper Salmon River along line 2 were coarse (medium to fine gravel) and well sorted however 

by September, fine sediment (coarse and medium silt) had visibly accumulated within the channel and 

samples were very poorly sorted (Figure 9, Table 5). _ Over 80% of each sample was less than 63 µm 

(mud) with complete loss of gravel (Figure 12).   The main Salmon River channel (lines 3 to 5) recorded 

minimal changes in mean grain size, predominantly very poorly sorted coarse silt throughout (Figure 13, 

Figure 14, Table 5).  However, shifts in percent composition between sand and mud did vary at some 

stations on Lines 4 and 5 (Figure 14, Figure 15). 
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Figure 9: Physical changes in channel morphology and sediment composition between May and Sept. 2014 
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Table 4: Summary of water content and organic matter content from sediment samples collected in May and Sept. 2014. 

 

Water content (%) Organic matter content (%) 

Sample ID May 23 Sept 19 May 23 Sept. 19 

TruL1S1 

Too coarse & submerged Too coarse & submerged TruL1S2 

TruL1S3 

TruL2S1 

NA 

31.62  3.26 

TruL2S2 29.43 NA 2.27 

TruL2S3 31.73  2.90 

TruL2S4  26.08  1.50 

TruL3S1 25.27 27.34 2.95 2.62 

TruL3S2 25.71 30.66 1.50 2.54 

TruL3S3 29.15 (26.64 @ 5 cm) 49.53 1.59 (1.51 @ 5 cm) 3.25 

TruL3S4 39.19 45.28 2.00 5.06 

TruL4S1 27.79 33.43 1.58 4.22 

TruL4S2 N/A 25.94 (31.62 @ 5 cm) N/A 2.83 (3.00 @ 5 cm) 

TruL4S3 27.13 27.58 2.15 3.38 

TruL4S4 31.95 (29.71 @ 5 cm) 31.66 2.85 (2.58 @ 5 cm) 3.21 

TruL4S5 19.29 (35.87 @ 5 cm) 47.13 3.97 (4.3 @ 5 cm) 3.85 

TruL5S1 52.53 52.26 6.25 5.60 

TruL5S2 54.04 56.42 4.65 5.94 

TruL5S3 43.56 49.10 3.99 5.72 

TruL5S4 31.26 (31.18 @ 5 cm) 27.58 2.47 (2.76 @ 5 cm) 3.38 

TruL5S5 29.82 (29.50 @ 5 cm)  2.06 (2.19 @ 5 cm)  

 
Table 5:  Summary of grain size statistics for sediment samples collected in May and Sept. 2014. 

Sample ID 

May 2014 Sept. 2014 

Mean (µm) Stdev (µm) D10 

(µm) 

D50 

(µm) 

D90 

(µm) 

Mean 

(µm) 

Stdev 

(µm) 

D10 

(µm) 

D50 

(µm) 

D90 

(µm) 

TruL1S1 2782  
(very  fine gravel) 

3.56 
(poorly 
sorted) 

395 3590 10739 8369 
(med gravel) 

3.09 
(poor 

sorted) 

1247 12346 22851 

TruL1S2 1642  
(very coarse sand) 

3.83 (poor 

sorted) 288 1537 9261 10777 
(med gravel) 

1.97 
(mod 

sorted) 

4147 11884 22389 

TruL1S3 356  
(med sand) 

3.18 (poor 

sorted) 71 384 1428 10176 
(med gravel) 

0.63 
(v.well 
sorted) 

8605 24591 77964 

TruL2S1 13877  
(med gravel) 

0.56 
(v well 
sorted) 

16401 27343 44104 17 
(coarse silt) 

6.42 
(v.poor 
sorted) 

1.76 16.88 241.1 
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TruL2S2 9696  
(med gravel) 

0.79 
(v well 
sorted) 

5875 21027 76549 13 
(med silt) 

5.01 
(v.poor 
sorted) 

1.71 14.55 126.1 

TruL2S3 6092  
(fine gravel) 

2.02 (poor 

sorted) 857 11732 60604 11 
(med silt) 

2.23 
(v. poor 
sorted) 

1.64 11.77 87.1 

TruL2S4 - - - - - 13 
(med silt) 

4.18 
(v.poor 
sorted) 

1.75 16.38 61.99 

TruL3S1 24  
(coarse silt) 

4.21 
(v.poor 
sorted) 

2.29 47.25 101.0 19 
(coarse silt) 

4.69 
(v.poor 
sorted) 

1.96 29.17 105.7 

TruL3S2 27  
(coarse silt) 

3.87 
(poor 

sorted) 

2.69 50.32 98.27 18 
(coarse silt) 

4.51 
(v.poor 
sorted) 

1.90 24.97 98.85 

TruL3S3 25  
(coarse silt) 

4.06 
(v.poor 
sorted) 

2.41 48.56 97.75 25 
(coarse silt) 

5.75 
(v.poor 
sorted) 

2.07 38.41 219.30 

TruL3S3.5 29  
(coarse silt) 

3.81 
(v.poor 
sorted) 

2.86 51.95 101.4 - - - - - 

TruL3S4 24.51 
(coarse silt) 

4.17 
(v.poor 
sorted) 

2.29 47.19 98.66 23 
(coarse silt) 

5.66 
(v.poor 
sorted) 

2.01 33.21 219.2 

TruL4S1 34  
(v.coarse silt) 

3.54 (poor 

sorted) 3.51 55.68 107.0 
31 

(v.coarse 

silt) 

5.36 
(v.poor 
sorted) 

2.52 52.00 226.1 

TruL4S2 33  
(v.coarse silt) 

2.04 
(v.poor 
sorted) 

2.98 57.23 116.6 
38 ( v. 
coarse 

silt) 

4.00 
(v.poor 
sorted) 

3.82 61.39 135.6 

TruL4S3 42  
(v.coarse silt)  

3.24 (poor 

sorted) 4.48 64.61 113.9 
54 

(v.coarse 
silt) 

3.30 
(poor 

sorted) 

3.51 69.31 265.8 

TruL4S4 36  
(v.coarse silt) 

3.75 
(poor 

sorted) 

3.51 58.21 116.6 
44 

(v.coarse 
silt) 

4.90 
(v.poor 
sorted) 

3.51 69.31 265.8 

TruL4S4.5 37  
(v. coarse silt) 

3.53 
(poor 

sorted) 

3.82 58.67 115.0 - - - - - 

TruL4S5 30  
(coarse silt) 

5.12 
(v.poor 
sorted) 

2.38 50.45 174.3 28 
(coarse silt) 

4.92 
(v.poor 
sorted) 

2.35 50.95 139.7 

TruL4S5.5 26  
(coarse silt) 

4.54 
(v.poor 
sorted) 

2.32 48.00 117.2 - - - -  

TruL5S1 50 
(v.coarse silt) 

3.84 
(poor 

sorted) 

4.65 66.57 186.5 27 
(coarse silt) 

5.79 
(v.poor 
sorted) 

2.07 38.20 203.0 

TruL5S2 76 
(v. fine sand) 

2.18 
(poor 

sorted) 

23.25 76.66 135.8 
34 

(v.coarse 
silt) 

6.47 
(v.poor 
sorted) 

2.26 51.02 297.4 

TruL5S3 32 
(v.coarse silt) 

4.14 
(v.poor 
sorted) 

2.94 55.56 119.0 
33 

(v.coarse 
silt) 

6.05 
(v.poorly 
sorted) 

2.31 50.63 248.3 

TruL5S4 41 
(v.coarse silt) 

3.53 
(poor 

sorted) 

4.22 64.48 118.8 - - - - - 

TruL5S5 44 
(v. coarse silt) 

1.80 
(p. sorted) 

4.50 67.81 123.6 - - - - - 
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In addition, depositional laminae (tidalites) approximately 0.5 cm thick were observed in the May cores 

particularly at L5 stations 4 and 5 (Appendix B).   Similar laminae were not observed within the 

September cores potentially indicative of more re-suspension events.   

A number of hypotheses are possible for the observed accumulation of fines along Line 2 in September.   

Either the location of the turbidity maximum shifted upstream as a result of higher than normal tides 

extending the reach of saline waters or a new source of material was added/re-worked within the river 

channel. _The fact that the mean grain size at Line 2 in September was almost identical to that at Line 3 

downstream and a very high suspended sediment concentration (~6 g/l) recorded in September 

suggests a combination of events. Channel modifications and dredging within that reach in late summer 

2014 would have increased the availability of fines within the water column (Figure 10).   High 

suspended sediment concentrations of fine material at the interface between fresh and salt water will 

enhance flocculation and rapid deposition of fines.  In addition the presence of fluid mud will dampen 

turbulence and further enhance settling of fine material. 

   

Figure 10:  Dredging and channel modification within the Salmon River on Sept. 7, 2014. 
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Figure 11: Comparison of core statistics between May and September, 2014 along line 1 (North River). 
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Figure 15:  Composition of grain size statistics for cores collected in May and September, 2014 along line 5. 

 

 





 
 

 
 

Truro Flood Sub Consultant Report:  Historical Morphodynamics & Dykeland Management 
 

S u b m i t t e d  b y  D r .  D a n i k a  v a n  P r o o s d i j ,  I n _ C o a S T  R e s e a r c h  
U n i t  

Page 38 

the kickers help direct the thalweg towards the opposite bank, ensuring that the bank immediately 

upstream is not eroded by the ebb-channel. 

Reach 4: Salmon River, Highway 102 to Park Street Bridge 

The section of the Salmon River from Highway 102 to the Park Street Bridge (Figure 36) is influenced 

both by tidal forces and fluvial processes and morphodynamics are constrained between continuous 

dykes with limited foreshore.  The effects of dykes on salt marsh development differ within the mixed 

and fluvial portions of the estuary.  They have confined the estuary here, effectively decreasing its 

hydraulic radius and significantly reducing the amount of accommodation space.  This creates conditions 

conducive to erosion as the water here uses less energy to move through the channel, freeing up energy 

to erode the banks and bed.  

 

Figure 36: Detailed hillshade map of Downtown Truro.  Cartography by B. Perrott. 
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Comparison of the position of historical remnants (Figure 38) versus contemporary dykes illustrates 

minor adjustments when compared to the McClure Brook reach (Figure 29).  Some of these remnant 

dyke sections are still visible along the channel and likely still interfere with flow (Figure 37).  However, 

the most prominent effect of the dykes in this portion of the estuary has been to restrict the natural 

tendency of the river to meander.   

 

Figure 37:  Remnant dyke along reach 4.  Note current patterns. Photo taken July 1, 2014. 

 

 

 

 

 

 

Figure 38:  Contemporary 
(red) versus historical 

remnant dykes (dashed). 
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In the fluvial section of the estuary kickers have, historically, been implemented more liberally than the 

any other area (Figure 39). This is done to keep the thalweg from eroding the limited foreshore and 

damaging the dyke infrastructure. Here, the kickers are often placed in tandem across from one another 

in order to deflect both ebb and tidal flows towards the middle of the bed, limiting its interaction with 

the banks. This may have also been done to train the river thalweg and facilitate fishing but the 

response does differ from placement further downstream in the tidally dominated section.   There is 

little evidence of change in the location and area of foreshore marsh here.  A detailed timeline of 

changes and flooding is provided in Figure 40.  Example of a remnant kicker is show in Figure 41. 

 

 

 

 

 

 

 

 

 

 

Figure 39:  Kickers or flow deflection 
devices are clearly visible in 1938 
aerial photograph with many still 
present during the 2014 field 
reconnaissance. 
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Figure 40: Summary of documented changes and events associated with Reach 3 from 1938 to present.  Summary prepared 
by G. Matheson. 
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Figure 41: Remnant kicker in reach 4 photographed during site assessment and characterization in July 2014. 

Much like McClure’s Brook, the number of aboiteaux in this reach has reduced dramatically (16 to 7) as 

fewer, more efficient, aboiteaux are favored over a larger number of them.  Some notable changes to 

the aboiteaux here include implementing one aboiteau at the confluence of Farnham Brook instead of 

further upstream (Figure 42, point 1).  Also, the decision to upgrade certain aboiteaux instead of 

eliminating them has remained an option for decision makers as well.  For instance, the aboiteau at the 

end of Ford Street extension was replaced with a high-density polyethylene aboiteau which has a higher 

capacity to move water out of the floodplain (Figure 42, point 2) (H. Kolstee, 1999). 

 
Figure 42: Sequence of aboiteaux removal in Reach 4. 
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Reach 5:  North River 

The North River has experienced a marked transformation in terms of its morphology due to substantial 

channel straightening in 1971 (pers comm. D. Hingley, Nov 11, 2014). The 1938 photograph reveals a 

North River that once possessed a fairly high degree of sinuosity (Figure 43). The North River in 1938 had 

a sinuosity ratio of 1.38, meaning the river was classified as sinuous (>1.5 is meandering) (Charlton, 

2008). After the channel straightening, this segment of the river had a sinuosity ratio of 1.03, which 

classifies it as straight (Charlton, 2008). This was conducted in order to mitigate flooding, in which the 

channel below Highway 104 has been straightened, and holding lagoons (old quarries) have been 

implemented adjacent to the river to handle any overtopping of the river bank.  In the section of the 

North River near Highway 104, a rock apron system has been installed so that if the river discharge 

becomes dangerously high (as it has in the past), a large proportion of the water would be redirected 

into the northeastern lagoon in a controlled breach. A section of this rock apron system was rebuilt after 

the 2012 flood event and then replaced three times after that by EMO, Environment and Agriculture, 

mostly due to ice jams.    In addition, the river bed between Onslow Road Bridge and the Salmon River 

has been dredged and given a consistent grade (0.2%).  Some infilling has been performed to narrow the 

channel and section of the dyke between the Onslow Road Bridge and the Salmon River has been 

topped recently.   

 

Reach 6: Salmon River, Park St. Bridge to Walker St. Bridge 

The portion of river between the Parker and Walker Street Bridges has historically been a place of 

concern regarding flooding in the Truro area (Figure 36). In 1937, this segment was identified as an area 

that needed to be regulated, due to the very low gradient, by Public Works (doc5). Indeed these 

concerns were warranted as the dykes in this area were topped by flood water in 1947, 1952, and 1971 

(doc5). 1947 was a particularly bad year for flooding in Truro, as water levels rose above the revetment 

at Stanfield's, leaving a highwater mark on the building 1.5 ft above the ground. Furthermore, the dykes 

near Park Street Bridge were topped due to heavy runoff from significant rain events in tandem with a 

high degree of siltation (doc 5). This portion of the river has been transformed by numerous hydraulic 

Figure 43:  Comparison of 1938 and 2013 aerial photographs of the North R.  Historical or contemporary foreshore outlined in blue. 
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engineering projects. Most recently, armoured revetments have been placed to help control erosion and 

stabilize morphology. Even the dyke system has been revamped, as the dyke near Stanfield’s was 

relocated, heightened, and armoured as late as 2004 (doc 61) (Figure 44).  

 

Figure 44: Extension of dyke in 2004 to northwest corner of Stanfield's lot. 

Jersey barriers were added in 2012 in 

response to the flood (Figure 45).  Today, 

changes to the river are still being made to 

help control flooding in the area.   In 2013 a 

new dyke was constructed 100-150 m east 

of the Salmon River, starting 500 m 

upstream from the Park Street Bridge and 

ending west of Walker Street Bridge (Figure 

46).  In 2014, significant dredging of the 

river bed between Park Street and 

Stanfield’s took place and infilling and bank 

stabilization was carried out between Park 

St. and Main St. bridges.  Plans also called 

for regarding the floodway beneath the 

Park St. Bridge.     
Figure 45: Jersey barrier added near Stanfield's after the 2012 flood.  
photo taken in June 2014. 
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Figure 46: Historical summary of changes associated with Salmon River near Stanfield's.  Timeline by G. Matheson. 
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Shoreline Characterization and Dyke Infrastructure 

 

A total of 51.4 km was characterized and assessed based on field observations and integrated with 

ArcGIS 10.1.  Efforts were mostly concentrated on the foreshore, which would be the interface with 

estuarine conditions.   Overall, 81% of the foreshore was classified as minerogenic coastal wetland and 

17.7% anthropogenic.  Approximately 27.7% of the salt marsh assessed displayed active erosion 

evidenced by significant slumping 

and block failure (Figure 47).  This 

was mostly concentrated in the 

lower portions of the Salmon River 

(Figure 49).  Thirty percent was 

partially stabilized with some 

evidence of erosion with minor 

slumping or scarping.   Of the 

anthropogenic structures assessed 

(mostly shore armouring), 37.6% 

were damaged, 6.2 % were failing 

and 14.9% were remnant features.   

 

 

 
 

 
Figure 48:  Shore characterization legend used within all ArcGIS maps. 

Figure 47:  Example of active foreshore 
erosion along south bank of Salmon River on 
July 1, 2014. 
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Figure 49:  Shore characterization Reach 1 and examples of classification. 
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Figure 50:  Shore characterization near McClure's Brook, July 2014. 
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The characteristics of the modern channel, including stability, appear to be strongly controlled by the 

position of the thalweg in the Salmon River, historical remnants of kickers or gaspereaux fences and 

existing shore armouring.   This is most pronounced in the lower reaches of the Salmon River where 

there is less river ‘training’ or confinement.   Point 1 in Figure 49 illustrates the development of ramped 

foreshore marsh which appears to be prograding as Spartina alterniflora  slowly expands onto the built 

up muddy bank.   The foreshore however remains narrow with very steep banks, limiting the total 

amount of accretion, particularly with the seasonal shift in position of the thalweg.  While the eroding 

foreshore at Point 3 provides a source of sediment for other areas within the system, the integrity of the 

toe of the dyke will likely be at risk within the near future (Figure 49).    Rock shore armouring has been 

the standard choice for protection of eroding foreshore banks (Point 5) however has a limited lifespan 

(Point 4) due primarily to ice scour and plucking (Figure 50).   As mentioned previously, the persistent 

effect of remnant structures (Figure 51) extruding from the bank is to alter flow patterns, facilitating the 

development of an intertidal bank and concentration of flow velocity along the southern edge of the 

river (Figure 50).  Because there is limited space to accommodate this erosional force and the southern 

bank is already heavily armoured, a positive feedback loop has developed resulting in persistence of the 

position of the thalweg against the south river bank (Figure 50).  Above and below this section, the 

thalweg regularly shifts position.  This was observed in the field during the different sediment sample 

collection periods.     Very little channel switching was observed along reach 3 as the Salmon river is 

constrained between the dykes, and foreshore marsh form remained cliffed (Figure 51).    The upper 

section of the Salmon River near Stanfield’s was harder to assess given the ongoing and active channel 

forming and dredging.   Regular and future monitoring will be important to ensure the integrity of 

regarded banks, dykes and armouring.  The North River section is almost entirely armouring, straight 

and minimal evidence of bank instability.   

 
Dyke elevations were assessed based on the most recent survey provided (2004) and do not reflect any 

topping done during channel forming and topping.   Most sections of dyke are within 0.5 to 1.0 m of the 

critical elevation established in the 1960s.   Given predicted increases in the high water level, the current 

elevations are above the 2055 HWL (+0.45 m) but below the predicted level for 2085 (Table 1).  Based 

on the data provided, the areas most at risk are at the confluence between the Salmon and North Rivers 

as numerous sections are currently at or below critical (Figure 51).  It is recommended that any 

additional topping incorporate expansion of the base of the dyke as well in order to maintain an optimal 

grade (van Proosdij and Page, 2012).    In addition, areas where dykes are being used to directly protect 

life and property, engineering standards such as those in use in British Columbia (BC Ministry of the 

Environment, 2011) should be considered and be removed from responsibility of the Department of 

Agriculture (van Proosdij and Page, 2012).   However, it has been explicitly recognized that some risk of 

flooding or inundation must be accepted and it is not economically practical to build defense structures 

large or safe enough to prevent all flooding (BC Ministry of the Environment, 2011). Additional limits 

include available land (e.g. to increase base of footprint of dyke), existing land uses, soil or foundation 

conditions, access, visibility over the dyke, available construction equipment and habitat issues (BC 

Ministry of Environment, 2011; BC Ministry of Water, Land and Air Protection, 2004).   
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Conclusions  
 

The Salmon River estuary, Town of Truro and surrounding landscape has undergone centuries of natural 

and human induced changes.  Sea levels have risen over 30 cm in the last century and relative sea level 

projects (2010-2100) for the Atlantic Region range from 0.70 to 1.25 m by 2100 (Richards and Daigle, 

2011; James et al., 2014) and this number may increase by 1.73 m by 2100 dues to additional tidal 

expansion in the Upper Bay of Fundy (Greenberg et al., 2012).  The most recent Intergovernmental 

Panel on Climate Change (IPCC) Working Group I report (2013) projects an additional 0.6 m by 2100 

compared to the pre-industrial values (1880) from meltwater contribution from the Antarctic.  Any 

modifications to the current engineering infrastructure and flood mitigation strategies will need to 

account for increased tides and additional climate change (i.e. precipitation) effects.   

Historical changes in the estuary have largely been driven by shifts in position of the main river thalweg,  

presence of flow diversion structures (i.e. kickers), dyke management practices (i.e relocating and/or 

armouring) and natural processes (i.e. changing water levels, floods).   All of these have left a legacy on 

the tidal landscape.  Future modifications within the system will need to recognize that the estuary will 

respond within the confines of an already highly modified and engineered system.   The current ability of 

the foreshore marsh to provide protective function, decreasing armouring needed to protect the dykes 

is hampered by coastal squeeze or limited accommodation space (van Proosdij and Page, 2012; van 

Proosdij et al., 2014).   This could be addressed through carefully selected areas of managed realignment 

which are increasing being applied as climate change adaptation strategies in Europe.  Properly 

designed, this approach has the potential to increase adaptive capacity while also enhancing ecosystem 

services and coastal habitat (van Proodij et al., 2014).   

Seasonal changes in bed elevation within the Salmon River have been recorded historically (i.e. Crewe, 

2005).  The present study observed noticeable changes in bed elevation seasonally however significant 

change in sediment composition were only recorded for Salmon river Stanfield’s reach (e.g. shift from 

gravel to mud) and the North River (shift sand to gravel).  The lower Salmon River remained classified as 

coarse to very coarse silt.  Very high suspended sediment concentrations suggest the presence of fluid 

mud however this was not actively observed in the field.   These concentrations will also play a role in 

increasing the rate of deposition in front of aboiteau structures.   Historically straitening the drainage 

tidal creek seaward of the structure has been shown to decrease sedimentation.  Significant 

modifications within some marshbodies will likely impact the stability of underlying substrate and 

former marsh soils.   

Any modifications to the current flood control measures should be done and modelled by examining the 

landscape as a whole to account to potential negative maladaptive responses.   In addition, work within 

the river channel can and has resulted in significant disrupted movement and relocation of fine 

sediments which however will likely have temporary consequences (i.e. increased sedimentation, 

altered flow dynamics).  Future monitoring of new structure including dykes should be encouraged.    
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Appendix A 

Detailed Grain Size Statistics Derived From Gradistat 

Samples Collected on May 23, 2014 

 

SAMPLE ID: L1S1 L1S2 L1S3

ANALYST AND DATE: EP, 07-21-14 EP, 07-21-14 EP, 07-21-14

SAMPLE TYPE: 
Trimodal, Poorly 

Sorted

Bimodal, Poorly 

Sorted

Unimodal, Poorly 

Sorted

TEXTURAL GROUP: Sandy Gravel Sandy Gravel Sand

SEDIMENT NAME: 
Sandy Medium 

Gravel

Sandy Very Fine 

Gravel

Poorly Sorted 

Coarse Sand

MEAN (μm) 2787.6 1642.3 353.7

SORTING (μm) 3.557 3.853 3.184

SKEWNESS (μm) -0.329 0.017 -0.135

KURTOSIS (μm) 0.758 0.839 0.840

MEAN: Very Fine Gravel Very Coarse Sand Medium Sand

SORTING: Poorly Sorted Poorly Sorted Poorly Sorted

SKEWNESS: Very Fine Skewed Symmetrical Fine Skewed

KURTOSIS: Platykurtic Platykurtic Platykurtic

D10 (mm): 395.4 287.7 71.00

D50 (mm): 3590.3 1536.6 383.8

D90 (mm): 10739.1 9261.1 1427.7

(D90 / D10) (mm): 27.16 32.19 20.11

(D90 - D10) (mm): 10343.7 8973.4 1356.7

(D75 / D25) (mm): 7.836 7.146 5.710

(D75 - D25) (mm): 7460.4 3588.6 715.0

% GRAVEL: 65.5% 42.8% 0.0%

% SAND: 34.4% 57.0% 92.2%

% MUD: 0.1% 0.2% 7.8%

% V COARSE GRAVEL: 0.0% 0.0% 0.0%

% COARSE GRAVEL: 0.0% 0.0% 0.0%

% MEDIUM GRAVEL: 29.4% 14.9% 0.0%

% FINE GRAVEL: 17.7% 10.8% 0.0%

% V FINE GRAVEL: 18.4% 17.2% 0.0%

% V COARSE SAND: 10.9% 18.9% 20.6%

% COARSE SAND: 10.9% 17.1% 21.5%

% MEDIUM SAND: 8.1% 14.0% 20.8%

% FINE SAND: 3.8% 5.7% 16.9%

% V FINE SAND: 0.7% 1.2% 12.5%

% V COARSE SILT: 0.1% 0.1% 3.7%

% COARSE SILT: 0.0% 0.0% 0.8%

% MEDIUM SILT: 0.0% 0.0% 0.8%

% FINE SILT: 0.0% 0.0% 0.8%

% V FINE SILT: 0.0% 0.0% 0.8%

% CLAY: 0.0% 0.0% 0.8%

:)( GK

:)( Gs
:)( GSk

:)( GK :)( GK

:)( Gs

:)( GSk

:)( GK

:)( GM

:)( Gs
:)( GSk
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SAMPLE ID: L2S1 L2S2 L2S3

ANALYST AND DATE: EP, 07-14-14 EP, 07-14-14 EP, 07-15-14

SAMPLE TYPE: 
Unimodal, Very Well 

Sorted

Unimodal, Very Well 

Sorted

Trimodal, Poorly 

Sorted

TEXTURAL GROUP: Gravel Gravel Gravel

SEDIMENT NAME: Coarse Gravel Coarse Gravel Coarse Gravel

MEAN (μm) 13876.7 9696.2 6091.7

SORTING (μm) 0.556 0.791 2.022

SKEWNESS (μm) 1.812 6.385 -2.183

KURTOSIS (μm) 2.152 2.291 0.299

MEAN: Medium Gravel Medium Gravel Fine Gravel

SORTING: Very Well Sorted Very Well Sorted Poorly Sorted

SKEWNESS: Very Coarse Skewed Very Coarse Skewed Very Fine Skewed

KURTOSIS: Very Leptokurtic Very Leptokurtic Very Platykurtic

D10 (mm): 16400.6 5875.3 857.2

D50 (mm): 27343.4 21027.4 11731.8

D90 (mm): 44104.3 76548.6 60603.6

(D90 / D10) (mm): 2.689 13.03 70.70

(D90 - D10) (mm): 27703.7 70673.4 59746.3

(D75 / D25) (mm): 0.695 0.913 7.190

(D75 - D25) (mm): -6221.634 -1101.078 20498.7

% GRAVEL: 98.2% 96.0% 82.3%

% SAND: 1.8% 3.9% 17.6%

% MUD: 0.1% 0.1% 0.1%

% V COARSE GRAVEL: 0.0% 0.0% 0.0%

% COARSE GRAVEL: 91.7% 63.5% 45.2%

% MEDIUM GRAVEL: 6.0% 23.5% 12.8%

% FINE GRAVEL: 0.2% 6.7% 14.2%

% V FINE GRAVEL: 0.2% 2.3% 10.1%

% V COARSE SAND: 0.2% 1.4% 6.2%

% COARSE SAND: 0.3% 1.3% 6.7%

% MEDIUM SAND: 0.6% 0.8% 3.8%

% FINE SAND: 0.6% 0.3% 0.8%

% V FINE SAND: 0.1% 0.1% 0.1%

% V COARSE SILT: 0.0% 0.0% 0.0%

% COARSE SILT: 0.0% 0.0% 0.0%

% MEDIUM SILT: 0.0% 0.0% 0.0%

% FINE SILT: 0.0% 0.0% 0.0%

% V FINE SILT: 0.0% 0.0% 0.0%

% CLAY: 0.0% 0.0% 0.0%

:)( GK

:)( Gs
:)( GSk

:)( GK :)( GK

:)( Gs
:)( GSk

:)( GK :)( GK

:)( Gs
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SAMPLE ID: L3S1 L3S2 L3S3 L3S3 5 cm L3S4

ANALYST AND DATE: EP, 07-15-14 EP, 07-16-14 EP, 07-15-14 EP, 07-16-14 EP, 07-16-14

SAMPLE TYPE: 
Unimodal,Very 

Poorly Sorted

Unimodal, 

Poorly Sorted

Unimodal, Very 

Poorly Sorted

Unimodal, 

Poorly Sorted

Unimodal, Very 

Poorly Sorted

TEXTURAL GROUP: Sandy Mud Sandy Mud Sandy Mud Sandy Mud Sandy Mud

SEDIMENT NAME: 
Very Fine Sandy 

Very Coarse Silt

Very Fine Sandy 

Very Coarse Silt

Very Fine Sandy 

Very Coarse Silt

Very Fine Sandy 

Very Coarse Silt

Very Fine Sandy 

Very Coarse Silt

MEAN (μm) 24.69 27.39 25.51 29.17 24.51

SORTING (μm) 4.207 3.866 4.060 3.811 4.172

SKEWNESS (μm) -0.604 -0.631 -0.626 -0.623 -0.614

KURTOSIS (μm) 0.850 1.006 0.882 1.039 0.848

MEAN: Coarse Silt Coarse Silt Coarse Silt Coarse Silt Coarse Silt

SORTING:
Very Poorly 

Sorted Poorly Sorted

Very Poorly 

Sorted Poorly Sorted

Very Poorly 

Sorted

SKEWNESS:
Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

KURTOSIS: Platykurtic Mesokurtic Platykurtic Mesokurtic Platykurtic

D10 (mm): 2.291 2.688 2.414 2.862 2.288

D50 (mm): 47.25 50.32 48.56 51.95 47.19

D90 (mm): 101.0 98.27 97.75 101.4 98.66

(D90 / D10) (mm): 44.10 36.56 40.50 35.44 43.11

(D90 - D10) (mm): 98.74 95.58 95.34 98.55 96.37

(D75 / D25) (mm): 8.147 5.594 7.289 5.250 8.081

(D75 - D25) (mm): 56.77 54.40 56.92 58.89 56.09

% GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0%

% SAND: 26.6% 27.7% 27.5% 32.3% 26.2%

% MUD: 73.4% 72.3% 72.5% 67.7% 73.8%

% V COARSE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0%

% COARSE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0%

% MEDIUM GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0%

% FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0%

% V FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0%

% V COARSE SAND: 0.0% 0.0% 0.0% 0.0% 0.0%

% COARSE SAND: 0.2% 0.3% 0.1% 0.1% 0.3%

% MEDIUM SAND: 0.4% 0.2% 0.1% 0.1% 0.3%

% FINE SAND: 2.2% 0.4% 0.4% 0.4% 1.2%

% V FINE SAND: 23.7% 26.9% 26.8% 31.7% 24.4%

% V COARSE SILT: 31.9% 37.5% 33.5% 35.0% 32.2%

% COARSE SILT: 8.4% 7.0% 7.9% 6.6% 8.4%

% MEDIUM SILT: 8.4% 7.0% 7.9% 6.6% 8.4%

% FINE SILT: 8.4% 7.0% 7.9% 6.6% 8.4%

% V FINE SILT: 8.4% 7.0% 7.9% 6.6% 8.4%

% CLAY: 8.1% 6.8% 7.6% 6.4% 8.1%

:)( GK
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SAMPLE ID: L4S1 L4S2 L4S3 L4S4 L4S4 5 cm L4S5 L4S5 5 cm

ANALYST AND DATE: EP, 07-16-14 EP, 07-16-14 EP, 07-16-14 EP, 07-17-14 EP, 07-17-14 EP, 07-17-14 EP, 07-17-14

SAMPLE TYPE: 

Unimodal, 

Poorly 

Sorted

Unimodal, 

Very Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

Unimodal, 

Very Poorly 

Sorted

Unimodal, 

Very Poorly 

Sorted

TEXTURAL GROUP: Sandy Mud Sandy Mud Muddy Sand Sandy Mud Sandy Mud Sandy Mud Sandy Mud

SEDIMENT NAME: 

Very Fine 

Sandy Very 

Coarse Silt

Very Fine 

Sandy Very 

Coarse Silt

Very Coarse 

Silty Very 

Fine Sand

Very Fine 

Sandy Very 

Coarse Silt

Very Fine 

Sandy Very 

Coarse Silt

Very Fine 

Sandy Very 

Coarse Silt

Very Fine 

Sandy Very 

Coarse Silt

MEAN (μm) 34.14 32.55 42.07 35.67 37.29 30.44 26.16

SORTING (μm) 3.542 4.038 3.245 3.735 3.523 5.120 4.543

SKEWNESS (μm) -0.607 -0.582 -0.629 -0.570 -0.584 -0.423 -0.521

KURTOSIS (μm) 1.353 1.037 2.150 1.320 1.521 0.820 0.878

MEAN:
Very Coarse 

Silt

Very Coarse 

Silt

Very Coarse 

Silt

Very Coarse 

Silt

Very Coarse 

Silt Coarse Silt Coarse Silt

SORTING:
Poorly 

Sorted

Very Poorly 

Sorted

Poorly 

Sorted

Poorly 

Sorted

Poorly 

Sorted

Very Poorly 

Sorted

Very Poorly 

Sorted

SKEWNESS:
Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

KURTOSIS:
Leptokurtic Mesokurtic

Very 

Leptokurtic Leptokurtic

Very 

Leptokurtic Platykurtic Platykurtic

D10 (mm): 3.513 2.988 4.480 3.510 3.821 2.376 2.323

D50 (mm): 55.68 57.23 64.61 58.21 58.67 50.45 48.00

D90 (mm): 107.0 116.6 113.9 116.6 115.0 174.3 117.2

(D90 / D10) (mm): 30.46 39.04 25.41 33.21 30.10 73.35 50.42

(D90 - D10) (mm): 103.5 113.6 109.4 113.1 111.2 171.9 114.8

(D75 / D25) (mm): 3.503 5.757 2.167 3.849 3.096 11.63 8.844

(D75 - D25) (mm): 57.90 73.39 49.58 65.75 59.80 92.52 64.55

% GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% SAND: 39.3% 44.4% 52.3% 44.6% 44.9% 38.7% 30.1%

% MUD: 60.7% 55.6% 47.7% 55.4% 55.1% 61.3% 69.9%

% V COARSE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% COARSE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% MEDIUM GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% V FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% V COARSE SAND: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% COARSE SAND: 0.0% 0.1% 0.1% 0.1% 0.0% 0.0% 0.1%

% MEDIUM SAND: 0.2% 0.6% 0.1% 0.3% 0.1% 0.1% 0.0%

% FINE SAND: 1.4% 5.5% 3.3% 5.7% 5.1% 18.9% 7.8%

% V FINE SAND: 37.7% 38.2% 48.9% 38.4% 39.6% 19.6% 22.2%

% V COARSE SILT: 33.3% 24.1% 24.7% 28.0% 29.5% 21.5% 29.0%

% COARSE SILT: 5.5% 6.3% 4.6% 5.5% 5.2% 8.0% 8.2%

% MEDIUM SILT: 5.5% 6.3% 4.6% 5.5% 5.2% 8.0% 8.2%

% FINE SILT: 5.5% 6.3% 4.6% 5.5% 5.2% 8.0% 8.2%

% V FINE SILT: 5.5% 6.3% 4.6% 5.5% 5.2% 8.0% 8.2%

% CLAY: 5.3% 6.1% 4.5% 5.3% 5.0% 7.7% 7.9%
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SAMPLE ID: L5S1 L5S2 L5S3 L5S4 L5S4 5cm L5S5 L5S5 5cm

ANALYST AND DATE: EP, 07-17-14 EP, 07-17-14 EP, 07-21-14 EP, 07-21-14 EP, 07-21-14 EP, 07-21-14 EP, 07-21-14

SAMPLE TYPE: 

Unimodal, 

Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

Unimodal, 

Very Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

Unimodal, 

Poorly 

Sorted

TEXTURAL GROUP: Muddy Sand Muddy Sand Sandy Mud Muddy Sand Muddy Sand Muddy Sand Sandy Mud

SEDIMENT NAME: 

Very Coarse 

Silty Very 

Fine Sand

Very Coarse 

Silty Very 

Fine Sand

Very Fine 

Sandy Very 

Coarse Silt

Very Coarse 

Silty Very 

Fine Sand

Very Coarse 

Silty Very 

Fine Sand

Very Coarse 

Silty Very 

Fine Sand

Very Fine 

Sandy Very 

Coarse Silt

MEAN (μm) 49.52 75.59 31.98 41.21 44.74 43.96 35.87

SORTING (μm) 3.843 2.179 4.143 3.535 3.333 3.480 3.590

SKEWNESS (μm) -0.416 -0.283 -0.547 -0.564 -0.579 -0.567 -0.612

KURTOSIS (μm) 1.923 2.289 1.048 1.905 2.314 2.167 1.328

MEAN:
Very Coarse 

Silt

Very Fine 

Sand

Very Coarse 

Silt

Very Coarse 

Silt

Very Coarse 

Silt

Very Coarse 

Silt

Very Coarse 

Silt

SORTING:
Poorly 

Sorted

Poorly 

Sorted

Very Poorly 

Sorted

Poorly 

Sorted

Poorly 

Sorted

Poorly 

Sorted

Poorly 

Sorted

SKEWNESS:
Very Fine 

Skewed

Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

Very Fine 

Skewed

KURTOSIS:
Very 

Leptokurtic

Very 

Leptokurtic Mesokurtic

Very 

Leptokurtic

Very 

Leptokurtic

Very 

Leptokurtic Leptokurtic

D10 (mm): 4.649 23.35 2.937 4.222 4.732 4.498 3.578

D50 (mm): 66.57 76.77 55.46 64.48 67.43 67.81 58.86

D90 (mm): 186.5 135.8 119.0 118.8 120.5 123.6 112.7

(D90 / D10) (mm): 40.12 5.815 40.50 28.13 25.47 27.48 31.49

(D90 - D10) (mm): 181.8 112.4 116.0 114.5 115.8 119.1 109.1

(D75 / D25) (mm): 2.670 1.923 5.917 2.579 2.136 2.299 3.623

(D75 - D25) (mm): 75.39 50.48 72.72 57.83 51.56 55.76 63.54

% GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% SAND: 52.9% 66.2% 41.6% 52.0% 55.2% 55.4% 45.5%

% MUD: 47.1% 33.8% 58.4% 48.0% 44.8% 44.6% 54.5%

% V COARSE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% COARSE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% MEDIUM GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% V FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% V COARSE SAND: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% COARSE SAND: 0.0% 0.1% 0.1% 2.6% 0.0% 0.0% 0.1%

% MEDIUM SAND: 0.1% 0.2% 0.4% 0.2% 0.1% 0.2% 0.1%

% FINE SAND: 23.3% 11.0% 7.0% 3.8% 7.3% 9.1% 3.6%

% V FINE SAND: 29.4% 54.9% 34.0% 45.4% 47.7% 46.1% 41.7%

% V COARSE SILT: 24.7% 22.9% 26.4% 24.1% 22.7% 21.7% 27.5%

% COARSE SILT: 4.5% 2.2% 6.4% 4.8% 4.5% 4.6% 5.4%

% MEDIUM SILT: 4.5% 2.2% 6.4% 4.8% 4.5% 4.6% 5.4%

% FINE SILT: 4.5% 2.2% 6.4% 4.8% 4.5% 4.6% 5.4%

% V FINE SILT: 4.5% 2.2% 6.4% 4.8% 4.5% 4.6% 5.4%

% CLAY: 4.4% 2.1% 6.2% 4.6% 4.3% 4.5% 5.3%
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L1S1 L1S2 L1S3 

ANALYST AND DATE: EK, Sept 19 2014 EK, Sept 19 2014 EK, Sept 19 2014 

SIEVING ERROR: 0.0% 0.0% 0.0% 

SAMPLE TYPE:  Bimodal, Poorly Sorted Bimodal, Moderately Sorted Bimodal, Very Well Sorted 

TEXTURAL GROUP:  Gravel Gravel Gravel 

SEDIMENT NAME:  Coarse Gravel Coarse Gravel Coarse Gravel 

 

MEAN (mm) 
 

8369.2 10777.0 10176.1 

SORTING (mm) 3.085 1.974 0.629 

SKEWNESS (mm) -0.574 -0.280 3.070 

KURTOSIS (mm) 0.901 0.841 0.596 

MEAN: Medium Gravel Medium Gravel Medium Gravel 

SORTING: Poorly Sorted Moderately Sorted Very Well Sorted 

SKEWNESS: Very Fine Skewed Fine Skewed Very Coarse Skewed 

KURTOSIS: Mesokurtic Platykurtic Very Platykurtic 

D10 (mm): 1247.1 4147.3 8605.4 

D50 (mm): 12346.4 11884.2 24590.7 

D90 (mm): 22850.7 22389.4 77964.4 

(D90 / D10) (mm): 18.32 5.399 9.060 

(D90 - D10) (mm): 21603.6 18242.2 69359.0 

(D75 / D25) (mm): 5.280 2.830 0.453 

(D75 - D25) (mm): 16186.0 12270.4 -9243.061 

% GRAVEL: 85.5% 98.7% 98.5% 

% SAND: 14.4% 1.3% 1.5% 

% MUD: 0.1% 0.0% 0.0% 

% V COARSE GRAVEL: 0.0% 0.0% 0.0% 

% COARSE GRAVEL: 49.6% 40.5% 78.6% 

% MEDIUM GRAVEL: 12.8% 29.0% 12.9% 

% FINE GRAVEL: 11.7% 21.6% 4.7% 

% V FINE GRAVEL: 11.4% 7.5% 2.3% 

% V COARSE SAND: 6.6% 1.2% 1.0% 

% COARSE SAND: 4.2% 0.1% 0.3% 

% MEDIUM SAND: 2.5% 0.0% 0.1% 

% FINE SAND: 0.9% 0.0% 0.0% 

% V FINE SAND: 0.3% 0.0% 0.0% 

% V COARSE SILT: 0.0% 0.0% 0.0% 

% COARSE SILT: 0.0% 0.0% 0.0% 

% MEDIUM SILT: 0.0% 0.0% 0.0% 

% FINE SILT: 0.0% 0.0% 0.0% 

% V FINE SILT: 0.0% 0.0% 0.0% 

% CLAY: 0.0% 0.0% 0.0% 
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L2S1 L2S2 L2S3 L2S4 

ANALYST AND 
DATE: EK, Sept 19 2014 EK, Sept 19 2014 

EK,  Sept 19 
2014 

EK, Sept 19 
2014 

SIEVING ERROR: 0.0% 0.0% 0.0% 0.0% 

SAMPLE TYPE:  Bimodal, Very 
Poorly Sorted 

Unimodal, Very 
Poorly Sorted 

Unimodal, Very 
Poorly Sorted 

Unimodal, 
Very Poorly 

Sorted 

TEXTURAL 
GROUP:  Sandy Mud Sandy Mud Sandy Mud Mud 

SEDIMENT NAME:  
Very Fine Sandy 
Very Coarse Silt 

Very Fine Sandy 
Very Coarse Silt 

Very Fine Sandy 
Very Coarse Silt 

Very Coarse 
Silt 

 
MEAN 
 

17.73 12.94 11.37 13.16 

SORTING 6.417 5.012 4.695 4.181 

SKEWNESS 0.071 -0.016 0.026 -0.196 

KURTOSIS 0.868 0.831 0.805 0.695 

MEAN: Coarse Silt Medium Silt Medium Silt Medium Silt 

SORTING: 
Very Poorly 

Sorted 
Very Poorly 

Sorted 
Very Poorly 

Sorted 
Very Poorly 

Sorted 

SKEWNESS: Symmetrical Symmetrical Symmetrical Fine Skewed 

KURTOSIS: Platykurtic Platykurtic Platykurtic Platykurtic 

D10 (mm): 1.760 1.708 1.637 1.749 

D50 (mm): 16.88 14.55 11.77 16.38 

D90 (mm): 241.1 126.1 87.06 61.99 

(D90 / D10) (mm): 137.0 73.79 53.17 35.43 

(D90 - D10) (mm): 239.3 124.3 85.42 60.24 

(D75 / D25) (mm): 14.63 13.07 11.77 12.30 

(D75 - D25) (mm): 55.99 46.02 36.94 45.75 

% GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% SAND: 24.0% 16.3% 13.2% 9.4% 

% MUD: 76.0% 83.7% 86.8% 90.6% 

% V COARSE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% COARSE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% MEDIUM 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% V FINE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% V COARSE 
SAND: 0.0% 0.0% 0.0% 0.0% 

% COARSE 
SAND: 2.4% 0.7% 0.2% 0.1% 

% MEDIUM SAND: 7.2% 4.0% 2.1% 0.7% 

% FINE SAND: 7.1% 5.4% 4.5% 1.2% 

% V FINE SAND: 7.3% 6.3% 6.5% 7.4% 

% V COARSE 
SILT: 15.1% 19.4% 17.0% 29.0% 

% COARSE SILT: 12.3% 12.9% 14.1% 12.4% 

% MEDIUM SILT: 12.3% 12.9% 14.1% 12.4% 

% FINE SILT: 12.3% 12.9% 14.1% 12.4% 

% V FINE SILT: 12.3% 12.9% 14.1% 12.4% 

% CLAY: 11.8% 12.5% 13.6% 12.0% 
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L3S1 L3S2 L3S3 L3S4 

ANALYST AND 
DATE: EK, Sept 19 2014 EK, Sept 19 2014 EK, Sept 19 2014 EK, Sept 19 2014 

SIEVING ERROR: 0.0% 0.0% 0.0% 0.0% 

SAMPLE TYPE:  
Unimodal, Very 
Poorly Sorted 

Unimodal, Very 
Poorly Sorted 

Unimodal, Very 
Poorly Sorted 

Bimodal, Very Poorly 
Sorted 

TEXTURAL 
GROUP:  Sandy Mud Sandy Mud Sandy Mud Sandy Mud 

SEDIMENT 
NAME:  

Very Fine Sandy 
Very Coarse Silt 

Very Fine Sandy 
Very Coarse Silt 

Very Fine Sandy 
Very Coarse Silt 

Very Fine Sandy 
Very Coarse Silt 

 
MEAN 
 

18.81 17.51 24.89 22.56 

SORTING 4.688 4.513 5.754 5.657 

SKEWNESS -0.334 -0.307 -0.274 -0.235 

KURTOSIS 0.825 0.746 0.873 0.853 

MEAN: Coarse Silt Coarse Silt Coarse Silt Coarse Silt 

SORTING: Very Poorly Sorted Very Poorly Sorted Very Poorly Sorted Very Poorly Sorted 

SKEWNESS: Very Fine Skewed Very Fine Skewed Fine Skewed Fine Skewed 

KURTOSIS: Platykurtic Platykurtic Platykurtic Platykurtic 

D10 (mm): 1.963 1.903 2.074 2.015 

D50 (mm): 29.17 24.97 38.41 33.21 

D90 (mm): 105.7 98.85 219.3 219.2 

(D90 / D10) (mm): 53.82 51.94 105.7 108.8 

(D90 - D10) (mm): 103.7 96.95 217.2 217.2 

(D75 / D25) (mm): 10.86 11.73 13.27 13.97 

(D75 - D25) (mm): 53.27 53.63 76.06 74.74 

% GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% SAND: 20.6% 21.2% 31.2% 31.9% 

% MUD: 79.4% 78.8% 68.8% 68.1% 

% V COARSE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% COARSE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% MEDIUM 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% FINE GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% V FINE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 

% V COARSE 
SAND: 0.5% 0.0% 0.0% 0.0% 

% COARSE 
SAND: 0.3% 0.0% 1.5% 0.0% 

% MEDIUM SAND: 2.0% 1.2% 7.1% 9.2% 

% FINE SAND: 3.9% 3.2% 7.4% 4.0% 

% V FINE SAND: 13.8% 16.7% 15.2% 18.7% 

% V COARSE 
SILT: 28.4% 25.4% 21.7% 19.0% 

% COARSE SILT: 10.3% 10.8% 9.5% 9.9% 

% MEDIUM SILT: 10.3% 10.8% 9.5% 9.9% 

% FINE SILT: 10.3% 10.8% 9.5% 9.9% 

% V FINE SILT: 10.3% 10.8% 9.5% 9.9% 

% CLAY: 9.9% 10.4% 9.2% 9.6% 
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L4S1 L4S2 L4S2 5 cm L4S3 L4S4  L4S5 

ANALYST AND 
DATE: 

EK, Sept 19 
2014 

EK, Sept 19 
2014 

EK, Sept 19 
2014 

EK, Sept 19 
2014 

EK, Sept 19 
2014 

EK, Sept 19 
2014 

SAMPLE TYPE:  
Unimodal, Very 
Poorly Sorted 

Unimodal, Poorly 
Sorted 

Unimodal, Mod 
Sorted 

Unimodal, Poorly 
Sorted 

Unimodal, Very 
Poorly Sorted 

Unimodal, Very 
Poorly Sorted 

TEXTURE Sandy Mud Sandy Mud Muddy Sand Muddy Sand Muddy Sand Sandy Mud 

SEDIMENT 
NAME:  

Very Fine Sandy 
Very Coarse Silt 

Very Fine Sandy 
Very Coarse Silt 

Very Coarse 
Silty Very Fine 

Sand 

Very Coarse 
Silty Very Fine 

Sand 

Very Coarse 
Silty Very Fine 

Sand 
Very Fine Sandy 
Very Coarse Silt 

MEAN(mm) 
 

31.42 39.04 72.82 54.38 44.18 28.17 

SORTING (mm) 5.362 3.999 1.986 3.296 4.903 4.924 

SKEWNESS(mm) -0.364 -0.468 -0.355 -0.474 -0.391 -0.466 

KURTOSIS (mm) 0.984 1.650 2.146 2.505 1.385 0.866 

MEAN: Very Coarse Silt Very Coarse Silt Very Fine Sand Very Coarse Silt Very Coarse Silt Coarse Silt 

SORTING: 
Very Poorly 

Sorted Poorly Sorted 
Moderately 

Sorted Poorly Sorted 
Very Poorly 

Sorted 
Very Poorly 

Sorted 

SKEWNESS: 
Very Fine 
Skewed 

Very Fine 
Skewed 

Very Fine 
Skewed 

Very Fine 
Skewed 

Very Fine 
Skewed 

Very Fine 
Skewed 

KURTOSIS: Mesokurtic Very Leptokurtic Very Leptokurtic Very Leptokurtic Leptokurtic Platykurtic 

D10 (mm): 2.521 3.824 27.87 6.072 3.509 2.353 

D50 (mm): 52.00 61.39 73.66 74.91 69.31 50.95 

D90 (mm): 226.1 135.6 117.6 166.2 265.8 139.7 

(D90 / D10) (mm): 89.68 35.45 4.217 27.37 75.75 59.38 

(D90 - D10) (mm): 223.6 131.8 89.68 160.1 262.3 137.3 

(D75 / D25) (mm): 9.566 3.364 1.829 2.170 4.891 10.67 

(D75 - D25) (mm): 86.46 67.60 44.71 57.06 89.77 82.06 

% GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

% SAND: 38.7% 48.8% 64.0% 62.9% 55.3% 41.0% 

% MUD: 61.3% 51.2% 36.0% 37.1% 44.7% 59.0% 

% V COARSE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

% COARSE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

% MED GRAVEL 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

% FINE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

% V FINE 
GRAVEL: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

% V COARSE 
SAND: 0.2% 0.0% 0.0% 0.0% 0.5% 0.0% 

% COARSE 
SAND: 1.3% 1.0% 0.1% 1.1% 1.7% 0.4% 

% MED SAND: 7.3% 4.2% 0.8% 4.7% 8.5% 3.7% 

% FINE SAND: 8.2% 5.4% 3.8% 7.1% 9.0% 7.1% 

% V FINE SAND: 21.8% 38.1% 59.2% 50.0% 35.5% 29.8% 

% V COARSE 
SILT: 24.0% 25.6% 25.7% 18.0% 17.3% 18.8% 

% COARSE 
SILT: 7.5% 5.2% 2.1% 3.8% 5.5% 8.1% 

% MED SILT: 7.5% 5.2% 2.1% 3.8% 5.5% 8.1% 

% FINE SILT: 7.5% 5.2% 2.1% 3.8% 5.5% 8.1% 

% V FINE SILT: 7.5% 5.2% 2.1% 3.8% 5.5% 8.1% 

% CLAY: 7.2% 5.0% 2.0% 3.7% 5.3% 7.8% 
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L5S1 L5S2 L5S3 

ANALYST AND DATE: EK, Sept 19 2014 EK, Sept 19 2014 EK, Sept 19 2014 

SIEVING ERROR: 0.0% 0.0% 0.0% 

SAMPLE TYPE:  
Unimodal, Very Poorly 

Sorted 
Unimodal, Very Poorly 

Sorted 
Unimodal, Very Poorly 

Sorted 

TEXTURAL GROUP:  Sandy Mud Sandy Mud Sandy Mud 

SEDIMENT NAME:  
Very Fine Sandy Very 

Coarse Silt 
Very Fine Sandy Very 

Coarse Silt 
Very Fine Sandy Very 

Coarse Silt 

 

MEAN (mm) 
 

26.84 34.38 32.98 

SORTING (mm) 5.790 6.466 6.048 

SKEWNESS (mm) -0.271 -0.274 -0.306 

KURTOSIS (mm) 0.735 0.785 0.831 

MEAN: Coarse Silt Very Coarse Silt Very Coarse Silt 

SORTING: Very Poorly Sorted Very Poorly Sorted Very Poorly Sorted 

SKEWNESS: Fine Skewed Fine Skewed Very Fine Skewed 

KURTOSIS: Platykurtic Platykurtic Platykurtic 

D10 (mm): 2.072 2.264 2.312 

D50 (mm): 38.20 51.02 50.63 

D90 (mm): 203.0 297.4 248.3 

(D90 / D10) (mm): 97.95 131.4 107.4 

(D90 - D10) (mm): 200.9 295.2 246.0 

(D75 / D25) (mm): 17.76 18.71 14.86 

(D75 - D25) (mm): 103.6 136.5 112.6 

% GRAVEL: 0.0% 0.0% 0.0% 

% SAND: 40.0% 44.5% 41.8% 

% MUD: 60.0% 55.5% 58.2% 

% V COARSE 
GRAVEL: 0.0% 0.0% 0.0% 

% COARSE GRAVEL: 0.0% 0.0% 0.0% 

% MEDIUM GRAVEL: 0.0% 0.0% 0.0% 

% FINE GRAVEL: 0.0% 0.0% 0.0% 

% V FINE GRAVEL: 0.0% 0.0% 0.0% 

% V COARSE SAND: 0.0% 0.0% 0.0% 

% COARSE SAND: 0.2% 2.0% 0.8% 

% MEDIUM SAND: 4.8% 10.7% 9.1% 

% FINE SAND: 16.5% 15.5% 14.3% 

% V FINE SAND: 18.4% 16.3% 17.7% 

% V COARSE SILT: 12.8% 13.4% 17.1% 

% COARSE SILT: 9.5% 8.5% 8.3% 

% MEDIUM SILT: 9.5% 8.5% 8.3% 

% FINE SILT: 9.5% 8.5% 8.3% 

% V FINE SILT: 9.5% 8.5% 8.3% 

% CLAY: 9.2% 8.2% 8.0% 
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Appendix B 

Split Cores from Sampling Stations 
Cores Collected in May, 2014 
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Cores Collected in Sept, 2014 

 



 

 

Appendix C 
 

Document ID Title Author Date Department Synopsis Storm/Flooding Events Changes in Dyke/Aboiteau Infrastructure Changes in the Marsh Body Changes in Foreshore

1 Discuss ion of Al ternative Methods  of 

Rel ieving the Flooding Conditions  in the 

Truro, N.S. Area

C. Desplanque 01-May-71 N/A A brief overview of the flooding conditions  in Truro, as  

wel l  as  a  bas ic overview of the his tory of Truro, hydrology 

of the Sa lmon and North Rivers , changes  in watershed 

due to construction, and proposed solutions  to improve 

flooding conditions  

N/A Construction of three aboiteaus  near the confluence 

of the Sa lmon River with Farnham Brook, McCurdy 

Brook, and McClures  Brook (Date N/A)(pg.5).

Construction of HWY #102 at the 

Princeport Intersection near the 

aboiteau outlet for McClures  

Brook decreased the s torage 

capaci ty of the marsh body (pg.6). 

N/A

2 The Sa lmon River Flood Pla in Near Truro, 

N.S.

N/A N/A N/A Response from author about recommendations  made in 

the 1974 MRSA report ti tled "Flood Pla in Study for the 

Centra l  Colchester Area".

N/A N/A N/A N/A

3 History of Flood Related Studies : Sa lmon 

and North Rivers

N/A N/A N/A A summary of a l l  the flood related s tudies  carried out in 

the Truro area  between 1917 and 1988.

N/A N/A N/A N/A

4 Aeria l  Photograph of the Sa lmon and 

North Rivers  near Bible Hi l l

N/A N/A N/A

see ti tle

N/A N/A N/A N/A

5 History of Signi ficant Flooding Events  

near Truro (1837-1962)

N/A Probably 

between 

1962-1971

N/A Short synops is  of s igni ficant flooding events , including 

observations  in flooding levels , damage to dyke/aboiteay 

infrastructure. 

1837: Al l  marsh and interva l  lands  flooded 

between Truro and Ons low.                                           

May 2, 1947: Town of Truro flooded to the extent 

of being i solated by roadway (due to ra ins ). 

January, 1956: Large flooding event due to heavy 

ra ins  and snow melt.                                                                

January 22, 1957: Extreme icing conditions                                       

Apri l  9, 1962: Flooding from heavy ra ins . Good 

observational  information regarding the flood.

1947: Aboiteau near Board Landing Bridge was  

completely washed out. Dykes  overtopped near Park 

Street Bridge.                                                   1956: Dykes  

and Aboiteaus  damaged (no speci fic deta i l s ). Dykes  

overtopped near Board Landing Bridge. Large break in 

dyke in Lower Truro near aboiteau No.4 (Jan 6th).                          

1957: Aboiteaus  No.7 to No.15 fi l led with ice and s i l t.                                                                            

1962: Dykes  from Park Street Bridge to North River 

overtopped by 6 to 12 inches  of water. Dykes  in 

Ons low North River Marsh (tract 3) topped. 

1956: Heavy flooding in Truro 

Dykeland Park, Ons low North 

River, and Lower Truro Marshes . 

No s igni ficant changes  noted.

N/A

6 Tide Measurements N/A N/A N/A A record of floods  exceeding 9m Geodetic (field notes?). N/A N/A N/A N/A

7 SEE Document #2 N/A N/A N/A SEE Document #2 N/A N/A N/A N/A

8 Salmon River Survey (1947) and Flood 

Control  Investigation (September 20th, 

1953)

N/A N/A N/A An overview of the Sa lmon River Area. This  includes  

Watershed area  and water s torage capaci ty, tide 

information, gradient. It was  concluded that a l l  marsh 

owners  between Walker Street Bridge and Ons low meet 

through some sort of association to discuss  flooding 

i ssues . 

N/A N/A N/A N/A

9 Bridge Size for the McClure Brook Bridge Name cut off 

(C.Desplanque 

?)

Date cut off 

(1980?)

N/A (MRMS?)

A short document discuss ing the discharge capaci ty 

requirements  for a  proposed bridge at McClures  Brook

N/A N/A N/A N/A

10 Regress ion Analys is . Tida l  Data: 

Truro,N.S.

C. Desplanque 08-Aug-79 N/A (MRMS?) Response to a  1978 Water Management report that s tated 

the tides  to be diurnal  when they are, in fact, semi  

diurnal . 

N/A N/A N/A N/A

11 Correspondence: MRMS and DOH re: 

Culvert near D.A.R. Bridge

R.P.Shaffelburg 

(DOH) and 

C.Desplanque 

(MRMS)

July 16-20, 

1979

Department 

of Highways  

(DOH) and 

Mari time 

Resource 

Management 

Services  

(MRMS)

Correspondance between Engineers  from MRMS (C.D.) and 

DOH (R.P.S) regarding the construction of a  culvert near 

D.A.R. Bridge

N/A N/A N/A N/A

12 Notes  regarding the construction of an 

additional  culvert for McClure Brook 

under HWY 102

C. Desplanque 21-Jun-79 N/A (MRMS?)

Engineers  notes  reagrding propos ing the construction of 

an additional  culvert under HWY 102 in order to faci l i tate 

water movement out of the McClure Watershed. 

N/A N/A Potentia l  a l teration of McClure 

Watershed at HWY 102.

N/A

13 Comments  on "Proposed Flood Hazard 

Mapping Program"

C. Desplanque 06-Mar-76 N/A (MRMS?) A response to the "Prosposed Flood Hazard Mappoing 

Program" which a ims  to create a  flood hazard maps  

showing 1:20 and 1:100 flood levels . 

N/A N/A N/A N/A

14 See Document #12 C. Desplanque 21-Jun-79 N/A (MRMS?) SEE Document #12 N/A N/A N/A N/A



 

 

 

15 See Document #2 N/A N/A N/A SEE Document #2 N/A N/A N/A N/A

16 Hous ing Development on the Sa lmon 

River Floodpla in

C. Desplanque 30-May-77 N.S. 

Department 

of Municipa l  

Affa i rs

A a  brief overview of major construction that has  occurred 

on the Sa lmon River Floodpla in. A cri tica l  response to a  

proposal  for bui lding an apartment bui lding on Yould 

Court. 

Potentia l  decrease in dyke height between 

Stanfield's  Plant (43.3ft Geodetic) to Park Street Bridge 

(35.5ft Geodetic). Not sure i f by des ign, by 

overtopping, or i f by more gradual  eros ional  forces . 

17 Walton Convers ion Graph + Extreme Tide 

Predictions  for St. John, N.B. (1947-1966)

N/A 1971 or later N/A

Walton Convers ion Graph + Extreme Tide Predictions  for 

St. John, N.B. (1947-1966)

N/A N/A N/A N/A

18 McClures  Brook Flooding C. Desplanque 

(MRMS), 

R.P.Shaffelburg 

(DOH), 

D.C.Mi l l igan 

(Marshland 

Maintenance)

February 6, 

1976 - Apri l  7, 

1976 

Department 

of Highways  

(DOH), 

Mari time 

Resource 

Management 

Services  

(MRMS), and 

Marshland 

Maintenance 

Divis ion.

Correspondance between MRMS Engineer (C. 

Desplanque), DOH Engineer(R. P. Shaffelburg) and 

Marshland Maintenance Engineer (D.C. Mi l l igan) 

regarding a  proposed di tch at McClures  Brook, which 

would help prevent flooding a long HWY 102.

Flooding on December 23, 1975. The most highly 

affected area  for this  flood was  the McClure 

Brook Floodpla in, including Juniper and Robie 

Street.

N/A N/A N/A

19 Evalulation of potentia l  dam s i tes  in the 

North River Watershed

C.Desplanque 15-Apr-75 N/A (MRMS?) An overview of the potentia l  effectiveness  dams would 

have in control l ing flood damages . Three locations  were 

discussed (North River, West North River and South North 

River) and only one location was  deemed as  a  viable for 

flood control  (South North River). 

N/A N/A N/A N/A

20 River Channel  and Floodpla in Discharge 

Capaci ties  in the Park Street Section of 

the Sa lmon River

C.Desplanque 03-Mar-75 N/A (MRMS?) An overview of the hydrologica l  conditions  of Sa lmon 

River. Also includes  a  discuss ion about the problems that 

would arise from the construction of a  causeway near Park 

Street bridge and a l tering the rivers ' meanders . C. 

Desplanque concludes  a  road should only be bui l t i f i t i s  

accompanied by a  trestle and the replacement of 1500ft of 

dykes .

N/A N/A N/A N/A

21 McClure Brook N/A - however, 

sent to 

R.P.Shaffelburg

21-Apr-76 N/A Discuss ion about the changes  in the aboiteau s tructure 

near Moose Creek.

N/A Moose Creek Aboiteau bui l t a fter McClure Brook 

estuary recla imation (no date). Replaced in 1952 by 

MMRA, and then re-located 1500ft away during 

construction of HWY 102.

N/A N/A

22 Re: Truro Floodpla in Development C.Desplanque 07-Mar-74 N/A (MRMS?) Authors  concerns  regarding the construction of a  shopping 

centre at the north end of Robie St. (Memo to Fi le).

N/A N/A N/A N/A

23 Truro Floodpla in Area Study: For Joint 

Planning Advisory Committee

C.Desplanque 12-Sep-73 N/A (MRMS?) See Document # 1 N/A N/A N/A N/A

24 Salmon and North River Study C.Desplanque 10-Sep-73 N/A (MRMS?) - 

however, 

document 

prepared for 

Dept. of 

Agricul ture 

(NSDA).

A brief comparison of the Sa lmon and Musquodobit 

Rivers , fol lowed by a  discuss ion of the benefi ts  that 

implementing a  dam on the Sa lmon River would provide. 

N/A N/A N/A N/A

25 Correspondence between Ken Thompson 

(Town Engineer for Truro) and Garnet 

Brown (D.O.H. Minis ter) regarding the 

culvert at McClures  Mi l l  under HWY 102. 

Ken Thompson 

(Town of Truro) 

and Garnet 

Brown (DOH).

Apri l  5-6, 

1972

Town of Truro 

and 

Department 

of Highways

Ken Thompson was  express ing his  concern regarding the 

inabi l i ty of the newly insta l led culvert to adequately 

handle the runoff during large flooding events . Also 

conta ins  a  newspaper cl ipping from Apri l  6, 1972 

regarding the topics  discussed in correspondance. 

Major Flooding event February 14th, 1971     

Another flooding event during August 1971 

(hurricane Beth).                                                                  

N/A N/A N/A

26 Truro Floodpla in Flooding C.Desplanque 14-Jan-89 N/A A brief overview of the his tory of the floodpla in, plus  a  

l i s t of C. Desplanque's  involvment in reports  regarding the 

matter. 

N/A N/A Concerning NS 11, 67 & 81 N/A

27 Salmon and North Rivers C.Desplanque 31-May-75 N/A (MRMS?) An overview of cons iderations  needed before making 

recommendations  about implementing a  tida l  dam in the 

Cobequid Bay including: Hydrology, Topography, and Tida l  

Conditions . 

N/A N/A N/A N/A

28 See Document #27 C.Desplanque 31-May-75 N/A (MRMS?) See Document #27 N/A N/A N/A N/A

29 Salmon and North Rivers C.Desplanque 16-Jun-71 N/A (MRMS?) Observations  regarding the change in the Sa lmon and 

North Rivers ' river beds  after a  wet spring in 1971. It was  

concluded that the riverbed where the two rivers  meet 

lowered by 10ft. Also, these observation were used in 

further discuss ion about implementing a  tida l  dam in 

Cobequid Bay. 

N/A N/A N/A

30 Salmon and North Rivers : Flood Routing 

and Retention Resevoirs . 

C.Desplanque 23-Apr-74 N/A (MRMS?) A report about the poss ibi l i ty about us ing retention dams 

to help mitigate the flooding problem near the Sa lmon 

and North Rivers . It was  concluded (C. Desplanque) that 

these dams would only be effective i f they operated in 

tandem with a  tida l  causeway. Also included: 

Hydrographs  for the Sa lmon and North Rivers

N/A N/A N/A N/A

31 Use of Retention Resevoirs  for Flood 

Control  on the Sa lmon and North River

C.Desplanque 19-Apr-71 N/A (MRMS?) A report about the poss ibi l i ty about us ing retention 

resevoirs  to help mitigate the flooding problem near the 

Sa lmon and North Rivers . Six s i tes  are s tudied: North 

River, South North River, West North River, Sa lmon River 

(2), and Black River. It was  concluded (C. Desplanque) that 

these dams would have l i ttle benefi t, and would not a l ter 

the runoff characteris tics  of these watersheds  enough to 

justi fy their costs .

N/A N/A N/A N/A

32 Repeated Cross  Sectoins  of Park Street 

Bridge

Cut off 01-Apr-71 N/A

Cross-sectional  drawing of Park Street Bridge (Partia l ).

N/A N/A N/A N/A

33 Repeated Cross  Sectoins  of Park Street 

Bridge

Drawn by 

C.M.Campbel l  

for 

C.Desplanque

01-Apr-71 N/A

Cross-sectional  drawing of Park Street Bridge (Complete).

N/A N/A N/A N/A

34 N/A N/A N/A N/A N/A N/A N/A N/A N/A

35 Tides  in the Cobequid Bay and Sa lmon 

River Estuary

C.Desplanque 09-Mar-77 N/A (MRMS?) A very in depth examination of the tides  in Cobequid Bay. 

Author (C. Desplanque) concludes  that there i s  much need 

for a  tida l  s tation in the bay s ince us ing St. John tida l  

information is  not s triaght forward and sometimes  

inadequate for loca l  predictions . 

N/A N/A N/A N/A

36 Lis t of Marsh Bodies  with related 

aboiteau dimens ions  and invert 

elevations

N/A 04-Aug-71 N/A

Lis t of Marsh Bodies  with related aboiteau dimens ions  

and invert elevations  (8/4/71)

N/A N/A N/A N/A

37 Hydrologica l  Conditions  for the Fi rs t Hal f 

of February 1971

C.Desplanque 02-Apr-71 N/A (MRMS?) An account of the hydrologica l  conditions  (snow melt and 

precipi tation) leading up to the large flooding event, 

which occurred on February 14th, 1971

Februrary 14, 1971 N/A N/A N/A

38 Hydrologica l  Chart: Februray 1971 Hughes  and 

Owens  (?)

02-Apr-71 N/A A hydrologica l  chart displaying temperature, precipi tation 

amounts  and changes  in snow depth for the month of 

Februray (1971)

N/A N/A N/A N/A

39 Cobequid Bay Causeway Dam C.Desplanque 26-Mar-71 N/A (MRMS?) Analys is  of the tida l  conditions , a  discuss ion of the bas in 

floor, and a  qual i tative discuss ion about the best 

location for implementing a  Causeway Dam. The author 

suggests  the best place would be between Selma and 

Glenholme.

N/A N/A N/A N/A

40 Truro Flood Pattern. G.T.M. 24-Mar-71 N/A A sequenced account of flooding during the s torm event 

on February 14, 1971, plus  flooding observations  during 

event.

Februrary 14, 1971 The Truro Dykeland Park Dyke was  overtopped 2000ft 

downstream from Park Street Bridge. Overtopping near 

McClure Brook. Overtopping at the dyke near the old 

Moose Creek Aboiteau.

N/A

41 Floor Elevations  of Commercia l  Bui ldings  

in the Sa lmon River Floodpla in. 

N/A 22-Jan-71 N/A Floor Elevations  of Commercia l  Bui ldings  in the Sa lmon 

River Floodpla in (e.g.,Colchester Regional  Vocational  

School  ground floor = 40.03) A tota l  of 37 bui ldings  were 

measured.

N/A N/A N/A N/A

42 Salmon River Floodpla in C.M.Campbel l 11-Jan-71 N/A A tentative l i s t of the bui ldings  constructed on the Sa lmon 

River Floodpla in between a  flooding event in January of 

1956 and January of 1971.

N/A N/A N/A N/A

43 Salmon River Tributaries N/A - Cut off N/A - Cut off N/A Information regarding the tributaries  of Sa lmon River 

(s tarting at McClure Brook). Information includes  dis tance 

from McClure Brook, tributary watershed area, di rect 

inflow area a long Sa lmon River, and Accumulated 

watershed area.

N/A N/A N/A N/A

44 Meterology Station at Nova Scotia  

Agricul tura l  Col lege and Tides  Predicted 

at Sa int John, N.B.

N/A 1971 or later N/A A comparison of precipi tation amounts  and snow cover to 

predicted tides  during major flooding events  between 

1952 and 1971. 

January 1952, January 1956, January 1957,       Apri l  

1962, and February 1971

N/A N/A N/A

45 Re: McClures  Brook Flooding J. Fraser 

Mooney (DOH) 

to J.G.Glassey

21-May-76 Department 

of Highways  

and The 

Town of Truro

Letter from Minis ter of Highways  (J. Fraser Mooney) to the 

Mayor of Truro (J. G. Glassey) regarding the construction of 

a  culvert near Moose Creek aboiteau. Also attached Doc # 

21.

N/A See Document #21 N/A N/A

46 Required changes  in Moose Creek due to 

the proposed Princeport Interchange in 

the new Trunk HWY #2 in the Truro-

Windsor Rd. 

C.Desplanque 16-Oct-67 N/A (MRMS?) An overview of the speci fications  for the newly propsed 

aboiteau at Moose Creek (e.g., discharge capaci ty). A 

fol low-up from Document # 47.

N/A Fol lowing proposal  la id out in Document #47, i t was  

concluded that the new aboiteau at Moose Creek 

would be changed from 1952 dimens ions  (see Doc 47) 

to three, 6' culverts  (1967).

N/A N/A

47 Required changes  in Moose Creek due to 

the proposed Princeport Interchange in 

the new Trunk HWY #2 in the Truro-

Windsor Rd (2).  

C.Desplanque 19-Jun-67 N/A (MRMS?) An overview of  changes  that would be expected in the 

location of the interchange. This  include changes  in the 

natura l  system that would occur after construction, and 

man-made changes  that would be required to l imit 

flooding as  a  result of the construction of the interchange. 

Proposed changes  in the culvert i tsel f discussed in 

Document #46.

N/A Proposed change in Moose Creek aboiteau bui l t in 

1952 (3, 5'x4' culverts ). See Document 

N/A N/A

48 Flood Control  - North River N.A. Wi l l iams 17-Jun-66 N/A An prel iminary discuss ion on potentia l  rentention dam 

s i tes  on the North River. 

N/A N/A N/A N/A

49 Salmon and North Rivers , Colchester 

County, Nova Scotia

C.Desplanque 12-Aug-63 N/A (MRMS or 

MMRA?)

An overview of the Sa lmon and North River Flood pla ins . 

This  includes  Geography, Geology, Hydrology, Tides , 

Demographics , Industry, Resources , and His tory (amongst 

others ). This  was  compl ied in response to Truros  flooding 

his tory and the construction of HWY 102.

N/A N/A N/A N/A

50 Salmon River Survey N/A N/A N/A An overview of the Sa lmon River Area. This  includes  

Watershed area  and water s torage capaci ty, tide 

information, gradient. Same document as  the fi rs t part of 

Document #8.

N/A N/A N/A N/A

51 Prel iminary ca lculations  for a  sul ice in 

the vicini ty of Old Barns .

C.Desplanque 30-May-63 N/A (MRMS or 

MMRA?)

Prel iminary ca lculations  for a  sul ice in the vicini ty of Old 

Barns . This  inlcudes  the required discharge of the 

proposed sul ice, required s ize, s i te sui tabi l i ty, and sul ice 

performance during 100csm (cubic feet per second, per 

square mi le) floods . 

N/A N/A N/A N/A

52 Elevations  of River Bottom above Sa lmon 

River Bridge.

N/A 30-Jul -56 N/A A engineers  drawing of the river bed elevations  above the 

Sa lmon River Bridge.

N/A N/A N/A N/A

53 Truro Dai ly News - Flood Supplment Truro Dai ly 

News (Various  

Authors )

February 15-

16, 1971

Truro Dai ly 

News

A supplementry section from the Truro Dai ly News 

covering the major flooding event which occurred February 

14th, 1971.

February 14th, 1971 Demol i tion of 20ft of dyke, one quarter-mi le west of 

Board Landing Bridge. Another demol i tion of dyke 

occured near Board Landing Bridge.

N/A N/A

54 Aboiteau Improvements  - Truro Dykeland 

Park

Hank Kols tee 15-Jul -99 Nova Scotia  

Department 

of 

Argricul ture

An article (?) outl ining changes  in three aboiteaus . Three 

aboiteaus  in Truro Dykeland Park were replaced with 

polyethylene pipes  to improve the dra inage capaci ty of 

the marshland.

N/A Changes  in three aboiteaus  (Ford Street and near 

HWY 102) in Truro Dykeland Park.

N/A N/A

55 Flooding on the South Side of the 

Sa lmon River

Cyri l  F. 

Kennedy

Prior to 

February 

1971

N/A A short paper discuss ing how the loca l  infrastructure and 

watershed morphology contributes  to Truros  flooding 

problems. A l i s t of recommendations  are included (e.g., 

Tida l  Dam, extending dyke system, create openings  under 

HWY102). 

January 1935 - Flooding up to 61' on South Side of 

Sa lmon River. February 1956 - Ice jams  caused 

flooding that eventual ly overtopped the dykes  

near McClure Brook. February 1971 (see above) 

Water reaches  33.3' near the North end of Phi l l ip 

Street. 

1956 - Dykes  overtopped near McClure Brook. 1971 - 

Dykes  overtopped near Park St. bridge. 

N/A N/A

56 Truro Dykeland Park Marsh Subdivs ion Brad Crewe, 

Chris  

d'Entremont.

27-Feb-03 Agricul tura l  

Marshlands  

Conservation 

Commis ion 

and NSDA

Documents  regarding the subdivis ion of Truro Dykeland 

Park Marsh to include the Cobequid Marsh (NS128). This  

includes  correspondance from Minis ter of the Argicul ture 

(Chris  d'Entremont) to Brad Crewe of the Argicul tura l  

Marshlands  Conservation Commis ion. Also included is  a  

map and a  Schedule 'A' outl ining the subdivis ion. Attached 

is Document 57

N/A N/A N/A N/A

57 The Royal  Gazette - Marsh Body 

Subdivis ion

N/A 15-Oct-03 Royal  Gazette A publ ic document outl ining the subdivis ion of NS11 to 

include NS128 (Cobequid Marsh).

N/A N/A N/A N/A

58 McClure Brook Aboiteau and Trunk Sewer 

Phase 3A

M.G. Topley 29-Apr-91 NSDA Construction speci ficatoin (including drawing) of McCLures  

Brook Aboiteau.

N/A Replacement of McClure Brook Aboiteau (formerly (3) 

1800mm pipes  to (2) HDPE pipes)

N/A N/A

59 Proposed Aboiteau 22 - McCurdy Creek N/A 07-Jul -68 N/A Location of proposed aboiteau #22 - Bui l t N/A Aboiteau bui l t on McCurdy Brook. N/A N/A

60 NS81 Ditch Modifications N/A 10-Jan-06 N/A Pictures  of Di tch Modification is  NS81 N/A N/A N/A N/A

61 Location Survey of New Dyke near 

Stanfields

D.Hingley 13-Jan-04 NSDA Location survey showing the new dyke in relation to the 

Sa lmon River. Includes  location of a  number of wash 

holes . May be filed in wrong folder?

N/A New Dyke Location (NS11) near Stanfield's N/A N/A

62 Aeria l  Photograph of Park St. N/A Photo: 

September 

2003. Notes : 

2007

N/A

An aeria l  photograph showing an area  near Park Street 

which flooded in January 2007

January 2007: Consecutive large ra in events  

caus ing flooding.

N/A N/A N/A

63 Aeria l  Photograph showing HWL - NS 128 N/A Jun-05 N/A An aeria l  photograph showing HWL in NS128 in relation to 

the new Dexter office.

N/A N/A N/A N/A



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


