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DISCLAIMER
Intended use and technical limitations of the report, “Geomorphological Analyses of the Predicted
Future Location of the River Post-dam Removal: An Interim report (Project 1.3.7.1)”. This report
describes an interim examination of the potential location of a future river bed in the reservoir
area for the Mactaquac Generating Station removal option. It is an interim report based on
current knowledge; the final report may or may not align directly with the interim results. The
CRI does not assume liability for any use of the included data or analyses outside the stated
scope.
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Introduction
For the Option to remove the Mactaquac Generating Station (MGS), the river will eventually reestablish itself as a free-flowing system. The purpose of Project 1.3.7 is to best predict the future
location of the new river in the MGS removal scenario. Report 1.3.7.1 summarizes the analyses
completed to date to predict the new river location.

Methods
The future river location on the landscape will be shaped by three major factors: the original
river bed (pre-MGS); the accumulated sediment in the created reservoir/headpond; and the flow
regime planned for the MGS removal drawdown scenarios.
Original River Bed
The original landscape pre-MGS is known from either air photos or the generated topographic
series (Surveys and Mapping Branch, Department of Mines and Technical Surveys-Canada,
1:50,000). These paper documents were digitized in several components of the current
Mactaquac Project, i.e., by NATECH Environmental Services Inc., Stantec, EXP, and CRI. The circa
1962 pre-dam photographs were photomosaicked, i.e., hardcopy photographs are physically
mosaicked and scanned, and then georeferenced to a combination of ArcGIS/Bing images and
NRN vector bases using PCI Geomatica software. Historical topographic maps were scanned and
georeferenced to the historical photomosaic, again using ArcGIS/Bing images along with NRN
and the federal digital topographic (1:50,000) base. The normal caveats apply in these analyses,
i.e., errors are introduced due to low resolution scanning and the topographical map is spatially
referenced to another spatially referenced dataset (the historical photomosaic). The original air
photos (1:10,000 – Service New Brunswick, GeoNB) are interpreted to the topographic map
(elevation above mean sea level) that is reproduced on paper and then digitized (automated,
Georeferencing T, ArcMap v. 10.2.2 and on-screen interpretation). These steps introduce
variability (error) between the true and interpreted features. The final rendering of all analyses
(SJ River 1950) and the present day reservoir (SJ River 2014) are presented in Figure 1. The
acquired 2014 bathymetry (see below) will provide the only interpretation of the original river
bed elevations.

Accumulated Sediment
The sediment deposition in the reservoir was assessed based on single beam echosounder data
from simultaneous acquisition of multi-beam bathymetry data. A Knudsen KEL 320 Echosounder
acquired two single beam surveys: 28 kHz continuous wave (CW) transducer to detect the water
bottom; and (ii) 3.5 kHz chirp transducer that penetrated and detected a sub-bottom layer. Data
were interpreted using SegyJp2 and SegyJP2Viewer to detect water bottom and sub-bottom
horizons (Grace and Butler 2015). This data set is also preliminary as Grace and Butler (2015)
point out, “… this draft sediment thickness map is an interim result that has not yet been verified
by sediment coring or other means.” The current interpretation with all of its caveats is
presented for the Original River Bed area in Figure 1.
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Figure 1. The Saint John River in the Mactaquac Headpond/Reservoir reach from Woodstock to
the Mactaquac Generating Station displaying the current reservoir spatial coverage
(mauve), original river bed pre-Mactaquac Generating Station circa 1950 (green), and
the 2014 unverified estimate of sediment thickness from 2014 (blue).

Flow Regimes for Drawdown Scenarios
2 and 3D models and renderings of drawdown scenarios are current in progress (NATECH 2015).
Once completed, these models can be applied to track in detail the sediment movement in the
reservoir, i.e., erosion and deposition. At that time, we can model and predict how sediment may
impact the reconfiguration of the new river morphology in relation to the original river bed.

Current State of Understanding
With our current level of understanding of the reservoir sediment deposition patterns, we can
estimate a potential for “sediment effects” based on sediment thickness, i.e., either a source for
sediment load/transport or new morphological structure. Figures 2, 3, and 4 display the current
(but unverified) estimate of the sediment thickness in the original river bed. The areas coloured
yellow to red are the potential accumulation of sediment and thus potential for “sediment
effects”. The mauve colour is the current reservoir surface and the green colour shows the
original river bed with the areas without sediment thickness data (from the 2014 survey).
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The reach in the vicinity of Nackawic should be a zone of sediment accumulation. The Nackawic
reach is the transition from a narrow and shallow to a wider and deeper zone of the reservoir. It
is predicted that a reduction in water velocities in this reach would result in sediment deposition
occurring downstream of Nackawic. For demonstration purposes, Figure 5 shows the potential
for sediment effects based on the unverified sediment thickness.

Future Analyses
Once the sediment thickness is verified (2015 ongoing data collection and analyses) and the
sediment transport model is complete (2015), we can revise these digitized data and explore the
predicted future river location and the habitat features it will create.
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Figure 2. The Saint John River in the Mactaquac Headpond/Reservoir reach from Woodstock to
Eel River displaying the current reservoir spatial coverage (mauve), original river bed
pre-Mactaquac Generating Station circa 1950 (green), and the 2014 unverified
estimate of sediment thickness from 2014 (blue).
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Figure 3. The Saint John River in the Mactaquac Headpond/Reservoir reach from Eel River to
Pokiok displaying the current reservoir spatial coverage (mauve), original river bed
pre-Mactaquac Generating Station circa 1950 (green), and the 2014 unverified
estimate of sediment thickness from 2014 (blue).
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Figure 4. The Saint John River in the Mactaquac Headpond/Reservoir reach from Nackawic to
the Mactaquac Generating Station displaying the current reservoir spatial coverage
(mauve), original river bed pre-Mactaquac Generating Station circa 1950 (green), and
the 2014 unverified estimate of sediment thickness from 2014 (blue).
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Figure 5. The Saint John River in the Nackawic reach of the Mactaquac Headpond/Reservoir
displaying the current reservoir spatial coverage (mauve), original river bed preMactaquac Generating Station circa 1950 (green), and the 2014 unverified estimate of
sediment thickness from 2014 (blue).
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