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4.0 IDENTIFICATION OF ALTERNATIVES AND EVALUATION PROCESS 
The Environmental Assessment Act requires a proponent to provide a description of, and a statement of 
rationale for alternatives and identify and evaluate “alternatives to” an undertaking and “alternative 
methods” of carrying out an undertaking.  A fundamental part of the environmental assessment planning 
process in Ontario is the comparative analysis of alternatives, assessing the advantages and disadvantages 
of the alternatives and determining the best alternative that is appropriate to address the problem or 
opportunity (MOE 2007).  “Alternatives to” and “alternative methods” examined during the Goderich 
Harbour Wharf Expansion study are identified below. 

4.1 Generation, Evaluation and Selection of the Preferred 
“Alternative To” the Undertaking 

The evaluation of “alternatives to” the undertaking was carried out during the ToR Phase and is described 
in the Terms of Reference - Goderich Harbour Wharf Expansion (B.M. Ross and LGL Limited 2010).  
Readers interested in further information pertaining to the evaluation of “alternatives to” are referred to 
the ToR included as Appendix A to this EA Report. 
 
Based on the results of the evaluation of “alternatives to” the undertaking carried out during the ToR 
Phase, the technically preferred alternative to expand wharf facilities located at Goderich Harbour for 
shipping operations and storage was selected and carried forward for further analysis during the EA 
Phase.  This decision was based on the following considerations: 
 

• the problems/opportunities identified in the Goderich Harbour Rehabilitation Master Plan 
including exposure of the inner harbour to wind and wave action; 

• the mandate of GPMC; 

• the ability of GPMC to implement the expansion of wharf facilities located at Goderich Harbour; 
and, 

• the conclusion that the expansion of wharf facilities located at Goderich Harbour makes a 
significant contribution towards realistically addressing all of the problem/opportunity statements. 

 
For this reason, it was determined that the EA Phase would focus on the “alternative methods” of carrying 
out the proposed undertaking and proceed in accordance with Section 6(2)(c) of the Environmental 
Assessment Act.  During conduct of the EA, there was no need or justification to revisit the selection of 
the technically preferred alternative; therefore, the EA Phase addressed “alternative methods” only.  The 
generation, evaluation and selection of “alternative methods” of carrying out the undertaking are 
described in Section 4.2 below.   

4.2 Generation, Evaluation and Selection of the Preferred 
“Alternative Methods” of Carrying out the Undertaking 

“Alternative methods” relates to alternative ways of carrying out the preferred “alternative to”.  The 
preferred “alternative to” is to expand wharf facilities located at Goderich Harbour for shipping 
operations and storage and to reduce wind and wave action.  The ToR identified a number of “alternative 
methods” to be evaluated during the EA including: 
 

• design considerations for expanded wharf facilities including location, size, layout and 
commodities storage; 
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• design considerations for North Harbour Road including pavement rehabilitation, vertical profile 
and horizontal alignment; and, 

• construction methods including construction materials, infilling methods, road construction 
methods, phasing and sequencing of construction activities. 

 
These “alternative methods” were evaluated in a formal and informal manner using a variety of 
evaluation methods. 
 
The evaluation of design considerations was originally proposed in the ToR to be carried out in a single 
stage.  However, during the EA it was determined that two stages would be advantageous to select a 
technically preferred alternative: evaluation of alternative wharf sites; and, evaluation of alternative wharf 
designs.  The two-stage process allowed the study team to select the preferred site for the wharf expansion 
before generating alternative wharf designs.  This approach was considered reasonable since selecting the 
most suitable site for the wharf expansion was considered the most important consideration.  Once the 
location of the wharf expansion was determined, wharf designs could be generated with greater certainty 
and feasibility.  This methodology also simplified the evaluation process since fewer options/variables 
were under consideration at any one time.  This systematic process resulted in the generation of a 
reasonable number of wharf sites and wharf designs for comparative evaluation.  The ToR identified three 
potential locations within the Inner and Outer Harbour where wharf expansion could occur.  These three 
potential wharf sites were evaluated in the first stage of the evaluation. 
 
Design considerations for North Harbour Road were not evaluated because the traffic assessment 
determined that there was no need or justification for improvements to North Harbour Road since the 
existing road geometry (vertical profile, horizontal alignment and cross-section) and the existing 
operation and safety of North Harbour Road could accommodate projected future traffic volumes.  The 
operations and safety of the North Harbour Road/Highway 21 Intersection will continue to be monitored 
as the future use of the expanded wharf evolves (or increases) and additional warning devices will be 
implemented when warranted by Ministry of Transportation requirements.  The traffic assessment was 
provided to the Ministry of Transportation for review and this approach was endorsed by the Ministry. 
 
Construction methods were reviewed in an informal manner as the project design evolved.  The 
construction methods were common to each alternative wharf design; therefore, they were not considered 
decision-relevant and did not undergo systematic evaluation.  The preferred construction method is 
presented in Section 5.  It should be noted that the construction method described in Section 5 is preferred 
by the study team; however, construction contractors will be encouraged to use innovative construction 
methods which may result in alternative construction materials, infilling, phasing and sequencing 
methods than those described in Section 5. 

4.2.1 Evaluation of Alternative Wharf Sites 
The evaluation of alternative wharf sites was carried out in three steps:  Step 1 – Generation of 
Alternative Wharf Sites; Step 2 – Evaluation of Alternative Wharf Sites and Step 3 – Selection of a 
Technically Preferred Wharf Site. 

Step 1 – Generation of Alternative Wharf Sites 
The ToR identified a total of three potential sites for wharf expansion within Goderich Harbour including: 
a “yellow” site; a “red” site and a “purple” site.  During the EA, a fourth wharf site was generated for 
evaluation to ensure that the full range of alternatives were identified and to increase the functionality of 
the site for wharf design.  The  “red” and “yellow” sites identified in the ToR were combined to create an 
“orange” site.  The location of the alternative wharf expansion sites is presented in Figure 4-1. 
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FIGURE 4-1.  POTENTIAL LOCATION AND CONFIGURATION OF EXPANDED WHARF FACILITIES.
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Step 2 – Evaluation of Alternative Wharf Sites 
The sites were evaluated in a qualitative manner based on how well each alternative met the objectives of 
wharf expansion.  This “high level” evaluation was considered reasonable and of sufficient detail to select 
a preferred site for wharf expansion.  The wharf expansion objectives (Column 1, Table 4-1) were 
developed by the study team based on the problem/opportunity statement developed during the ToR 
Phase and professional judgement.  The results of the evaluation of alternative wharf sites are presented in 
Table 4-1.  

Step 3 – Selection of a Technically Preferred Wharf Site 
Based on the results of the evaluation, the “orange” and “red” sites were carried forward as the technically 
preferred locations for wharf expansion. The results of the evaluation of alternative wharf sites were 
presented to the public for review and comment at PIC #2. 

4.2.2 Evaluation of Alternative Wharf Designs 
The evaluation of alternative wharf designs was carried out in three steps in accordance with the ToR: 
Step 1 – Generation of Alternative Wharf Designs; Step 2 – Evaluation of Alternative Wharf Designs; 
and, Step 3 – Selection of a Technically Preferred Wharf Design.   

Step 1 – Generation of Alternative Wharf Designs 
A total of three wharf design alternatives were generated for evaluation purposes using the technically 
preferred “red” and “orange” wharf expansion sites.  The designs were developed at a conceptual level of 
detail with consideration for project requirements and environmental conditions.  The wharf design 
alternatives included a no-slip option, a single-slip option and a twin-slip option as shown in Figures 4-2 
to 4-4.  The three wharf design alternatives were all delineated in the “red” and “orange” wharf expansion 
site(s). 
 
The no-slip option occupies a total lakebed footprint area of 9.8 ha and provides 8.7 ha of usable storage 
area.  The no-slip option accommodates one docking area, for a total of two freighter docking areas in the 
outer harbour.  A total of 882,200 m3 of fill would be required to construct this option with an estimated 
capital cost of $35.9 million. 
 
The single-slip option occupies a total lakebed footprint area of 9.6 ha and provides 8.1 ha of usable 
storage area.  The single-slip option accommodates one docking area, for a total of two freighter docking 
areas in the outer harbour.  A total of 724,100 m3 of fill would be required to construct this option with an 
estimated capital cost of $35.1 million. 
 
The twin-slip option occupies a total lakebed footprint area of 7.69 ha and provides 6.3 ha of usable 
storage area. The twin-slip option accommodates two docking areas, for a total of three freighter docking 
areas in the outer harbour.  A total of 583,200 m3 of fill would be required to construct this option with an 
estimated capital cost of $30.4 million. 
 
The three alternative wharf designs were presented to the RAAG prior to PIC #2 and the public at PIC #2.
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TABLE 4-1. 
EVALUATION OF ALTERNATIVE WHARF EXPANSION SITES 

 
Wharf 

Expansion 
Objectives 

Alternative 1 – 
Purple Area 

Alternative 2 – 
Yellow Area 

Alternative 3 – 
Red Area 

Areas Combined** – 
Orange Area 

Provide sufficient 
number of docks 
and dock area for 
loading/offloading 

• Area would provide space 
for a single dock. 

• Would provide limited 
space for loading/ 
offloading activities.  

◔

• Would not provide 
sufficient number of 
docks. 

• Would provide limited 
space for 
loading/offloading. 

◔
• Would provide space for 

two docks in addition to 
space for 
loading/offloading. 

◕
• Would provide space for 

two docks in addition to 
space for 
loading/offloading. 

◕

Provide sufficient 
wharf area for 
materials storage 

• Sufficient storage space 
provided, however it is 
located away from the 
operations of the major 
port user.  

◑ • Limited storage space. ○
• Would provide sufficient 

storage space for all users 
of the port.  

◕
• Would provide sufficient 

storage space for all users 
of the port.  

●

Provide 
protection from 
wind and wave 
action 

• Located within the Inner 
Harbour, which is 
protected from wind and 
wave action. 

◕ • Exposed to wind and wave 
action. ◔ • Protected from wind and 

wave action.  ● • Protected from wind and 
wave action ◕

Provide sufficient 
seaway depth 

• Presently area is not deep 
enough to accommodate 
loaded ships. 

• Would require extensive 
dredging. 

○ • Sufficient seaway depth. ● • Sufficient seaway depth ● • Sufficient seaway depth ●

Optimize 
efficiency/ 
effectiveness of 
harbour 
operations  

• Reduced efficiency/ 
effectiveness as it is 
located farthest away from 
the major port user. 

◔

• Limited storage space, 
dock space, space for 
loading/unloading 
minimizes the efficiency 
and effectiveness. 

◔

• Area provides sufficient 
space in addition to being 
located close to major port 
user for maximum 
efficiency and 
effectiveness. 

◕

• Area provides sufficient 
space in addition to being 
located close to major port 
user for maximum 
efficiency and 
effectiveness. 

◕

Minimize adverse 
effects on the 
natural 
environment  

• Requires significant 
infilling in Lake Huron. 

• Serious harm to fish 
habitat. 

◑
• Requires minor infilling in 

Lake Huron. 
• Serious harm to fish 

habitat. 
◕

• Requires significant 
infilling in Lake Huron. 

• Serious harm to fish 
habitat. 

◑
• Requires significant 

infilling in Lake Huron. 
• Serious harm to fish 

habitat. 
◑
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TABLE 4-1. 
EVALUATION OF ALTERNATIVE WHARF EXPANSION SITES 

 
Wharf 

Expansion 
Objectives 

Alternative 1 – 
Purple Area 

Alternative 2 – 
Yellow Area 

Alternative 3 – 
Red Area 

Areas Combined** – 
Orange Area 

Minimize adverse 
effects on the 
socio-economic 
and cultural 
environment  

• May have adverse impacts 
due to proximity to 
adjacent land-uses 
(residential, recreational, 
commercial).  

• Located in Surface Water 
Intake Protection Zone 2 
with a vulnerability score 
of 4.8 (low).  

◑
 

• Minimal adverse effects, 
as site is located west of 
the mine  

• Located in Surface Water 
Intake Protection Zone 1 
with a vulnerability score 
of 6 (moderate). 

◕
 

• Minimal adverse effects, 
as site is located north and 
west of the mine  

• Located in Surface Water 
Intake Protection Zone 1 
with a vulnerability score 
of 6 (moderate). 

◕
 

• Minimal adverse effects, 
as site is located north and 
west of the mine  

• Located in Surface Water 
Intake Protection Zone 1 
with a vulnerability score 
of 6 (moderate). 

◕
 

Maximize cost 
effectiveness  

• Would require dredging, 
increasing cost. 

• Reduced 
efficiency/effectiveness in 
relation to harbour 
operations.  

◕
• Poor cost effectiveness due 

to the limited storage space 
and limited number of 
docks.  

◔

• High cost effectiveness 
due to efficient use of 
storage, docking space and 
efficiency for harbour 
operations.  

◔

• High cost effectiveness 
due to efficient use of 
storage, docking space and 
efficiency for harbour 
operations.  

◕

Recommendation  X X
  
Legend:  

● Very good at meeting the objective  

◕ Good at meeting the objective  

◑ Fair at meeting the objective  

◔ Poor at meeting the objective  

○ Very poor at meeting the objective  

**Areas combined – the design alternative considered under this 
heading (also known as the “orange” area) is a combination of the red 
and yellow areas as they are the only two alternatives that could be 
logically combined given their respective locations.  

 



Goderich Harbour Wharf Expansion Environmental Assessment Report 

February 2014 Page 4-7 

 
FIGURE 4-2. THE NO-SLIP OPTION. 



Goderich Harbour Wharf Expansion Environmental Assessment Report 

February 2014 Page 4-8 

 
FIGURE 4-3. THE SINGLE-SLIP OPTION. 
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 FIGURE 4-4.  THE TWIN-SLIP OPTION. 
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Step 2 – Evaluation of Alternative Wharf Designs 
Evaluation criteria and indicators to be used for the evaluation of alternative methods were presented in 
Table 2 of the ToR.  These criteria and indicators were reviewed and revised during the EA phase for the 
following reasons: 
 

• The original evaluation criteria were developed for wharf expansion and North Harbour Road. 
However, no formal evaluation of alternatives for North Harbour Road was carried out as explained 
in Section 4.2.3.  As a result, evaluation criteria applicable to North Harbour Road were deleted. 

• The original evaluation criteria were based entirely on environmental considerations and did not 
take into account technical and cost considerations.  As a result, new evaluation criteria were 
added to address technical and cost considerations. 

• The original evaluation criteria were developed prior to selecting a technically preferred site for 
wharf expansion and generating wharf design alternatives.  As a result, several of the criteria 
related to wharf site alternatives were no longer relevant to the comparative evaluation of wharf 
design alternatives. 

• The original evaluation criteria resulted in several cases of double-counting or were not refined 
enough to distinguish meaningful differences among wharf design alternatives.  As a result, 
criteria were either deleted, refined or added to ensure relevance to decision making.  In some 
cases, these limitations were addressed through weighting. 

 
The final factors, criteria and indicators used to evaluate wharf design alternatives, including the rationale 
for using these criteria/indicators and the sources used to generate data for comparison are presented in 
Table 4-2.  Table 4-3 compares the evaluation factors, criteria and indicators identified in the ToR to the 
evaluation factors, criteria and indicators used during the EA and presents the modifications made to the 
evaluation and the reasons for these modifications.  Following refinement of the factors, criteria and 
indicators, the study team populated a data table with the information for each alternative that would be 
used in the comparative evaluation.  The data used in the comparative evaluation is presented in Table 4-
4.  In cases where the data was qualitative, professional judgment was used to establish an appropriate 
rating for the data on a four-point scale that ranged from “nil” through “high.”  
 
Weights were assigned to factors, criteria and indicators by the study team to reflect their level of 
importance to decision-making.  Weights were established by portioning a total of one (1.0) among all 
factors, then all criteria, and then all indicators with the most important factor, criterion and indicator 
receiving the greatest proportion of one (1.0).  All factors, criteria and indicators received some weight, 
even if the factor, criterion or indicator was not decision relevant or if there was no significant difference 
among alternatives.  In these cases, a lower weight was assigned.  The weights assigned to each factor, 
criterion and indicator, and the rationale for these weights, are presented in Table 4-5. 
 
The wharf design alternatives were then evaluated using Visual Interactive Sensitivity Analysis (VISA) multiple 
criteria decision-making software (SIMUL8 Corporation 2012).  VISA was used in view of the number of 
factors, criteria and indicators to be evaluated and the desire to use an evaluation method that was traceable (i.e. 
one can follow the thought path that resulted in the decision), replicable (i.e. if redone by someone else, the 
same results would be achieved) understandable and reasonable.  VISA excels in its ability to: 
 

• handle different types of data (i.e. nominal, ordinal, interval and ratio); 

• handle quantitative and qualitative data using rating scales; 
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TABLE 4-2. 
SUMMARY OF FACTORS, CRITERIA, INDICATORS, RATIONALE AND DATA SOURCES  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Criterion Indicator Rationale Data Sources 
Natural Environment 
Geology Effect on lake bed 

stability. 
• Suitability of lakebed 

materials to support fill. 
• The intent is to ensure that the 

geology of the lakebed is suitable 
to support the mass of the infill.  
A higher suitability is preferred. 

• Interpretation of historical 
borehole logs 

Water quality Effect on water 
quality in Lake 
Huron. 

• Potential for water quality 
impairment. 

• The intent is to identify the effect 
that the wharf expansion may 
have on water quality in Lake 
Huron.  A lower potential for 
water quality impairment is 
preferred. 

• Surface water sampling 
• Sediment sampling 
• Benthic invertebrate sampling 

Fish and aquatic 
habitat 

Loss or disturbance to 
fish and aquatic 
habitat.  

• Type of aquatic habitat 
• Area of aquatic habitat 
• Sensitivity of aquatic 

habitat 
• Presence of species at risk 

and their habitat 

• The intent is to minimize the loss 
or disturbance to fish and fish 
habitat in Lake Huron.  A smaller 
footprint located in areas of less 
sensitive habitat is preferred.  
The absence of species at risk is 
preferred. 

• Multi-season field investigations 
including fish sampling 

• Video-taped surveys of the 
underwater habitat 

• Substrate sampling 
• Bathymetric survey 
• Data from Ministry of Natural 

Resources 
Wildlife, vegetation 
and terrestrial habitat 

Loss or disturbance to 
wildlife, vegetation 
and terrestrial habitat. 

• Type of terrestrial habitat 
• Area of terrestrial habitat 
• Sensitivity of terrestrial 

habitat 
• Presence of species at risk 

and their habitat 

• The intent is to minimize the loss 
or disturbance to wildlife, 
vegetation and terrestrial habitat.  
A smaller footprint located in 
areas of less sensitive habitat is 
preferred.  The absence of 
species at risk is preferred. 

• Multi-season field investigations 
including the classification of 
ELC vegetation communities 

• Data from the Ministry of 
Natural Resources (MNR) 

• MNR Natural Heritage 
Information Centre 

• Species at Risk studies from 
COSEWIC and/or COSSARO 

• ESA Reports from the Maitland 
Valley Conservation Authority  

• Municipal Official Plans 
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TABLE 4-2. 
SUMMARY OF FACTORS, CRITERIA, INDICATORS, RATIONALE AND DATA SOURCES  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Criterion Indicator Rationale Data Sources 
Shoreline dynamics Effect of wave 

conditions on the 
Lake Huron 
shoreline. 

• Interference with littoral 
drift 

• Sensitivity of 
erosional/depositional areas 

• The intent is to minimize the 
influence of the infill on natural 
shoreline processes and the 
resulting erosion/deposition of 
sediments in sensitive areas.  A 
lower interference with littoral 
drift and a lower sensitivity of 
erosional/depositional areas is 
preferred. 

• Shoreline dynamics modelling 
• Wharf design concepts 

 Effect of wave 
conditions on vessel 
loading and 
unloading. 

• Level of exposure of ships 
to wave action 

• The intent is to minimize the 
effect that waves have on vessel 
loading/unloading.  A lower level 
of exposure to wave action is 
preferred. 

• Field investigations as part of a 
Wave Analysis Study 

• Wave propagation modelling 
• Wharf design concepts 

Property waste and 
contamination 

Effect on known or 
potential property 
waste and 
contamination sites. 

• Type of property waste and 
contamination 

• Area of property waste and 
contamination 

• Significance of property 
waste and contamination 

• The intent is to avoid areas of 
known or potential property 
waste and contamination to 
reduce decommissioning 
requirements and maintain water 
and substrate quality.  A smaller 
footprint located in areas with no 
prior contamination is preferred. 

• Surface water sampling 
• Sediment sampling 
• Benthic invertebrate sampling 
• MOE spills database 
• Phase 1 Environmental Site 

Assessment 

Socio-economic Environment 
Air emissions Effect of noise and air 

pollutants on 
residences, 
businesses, 
community, 
recreational and 
institutional facilities 
during harbour 
operations. 

• Number of receptors 
located within one 
kilometre of new wharf 

• Potential change in noise 
levels 

• Significance of change in 
noise levels 

• Potential air pollutant levels 
for NOx from ships based 
upon maximum one hour 
exposure 

• The intent is to reduce the 
number of receptors exposed, 
and the exposure levels, to 
harbour-related air and noise 
pollution.  A lower number of 
receptors exposed to a lower 
change in air emissions is 
preferred. 

• Existing noise levels at sensitive 
receptors within the study area 

• Anticipated construction related 
traffic on North Harbour Road 

• Anticipated construction 
equipment operating on site, 
construction schedule and 
frequency of operation of 
various equipment 

• Increase in wharf related traffic 
and activities due to the 
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TABLE 4-2. 
SUMMARY OF FACTORS, CRITERIA, INDICATORS, RATIONALE AND DATA SOURCES  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Criterion Indicator Rationale Data Sources 
• Significance of change in 

air pollutant levels from 
existing situation 

expansion 
• Pollutant dispersion modelling 
• Noise modelling 

Land use Effect on land use at 
the harbour. 

• Compatibility with 
municipal official plans 

• The intent is to ensure that the 
wharf expansion is in keeping 
with the municipal official 
plans.  A higher compatibility 
with the official plans is 
preferred. 

• Field investigation 
• Aerial photography 
• Municipal Official Plans 
• Applicable Federal and 

Provincial land use plans, 
strategies and guidelines 

• Property ownership mapping 
Navigation Effect on non-

freighter traffic. 
• Out of way travel for non-

freighter traffic 
• The intent is to reduce the 

distance that non-freighter 
traffic (i.e. pleasure craft, fishing 
boats, search and rescue boats, 
etc.) are required to travel as a 
result of the wharf expansion.  A 
lower out of way travel is 
preferred. 

• Aerial photography 
• Wharf expansion plans 

Cultural Environment 
Heritage Effect on cultural 

heritage resources 
including built 
heritage features and 
cultural landscapes. 

• Number of cultural heritage 
resources 

• Type of cultural heritage 
resources 

• Significance of cultural 
heritage resources 

• The intent is to minimize the 
loss or disturbance to built 
heritage features and cultural 
landscapes.  A wharf expansion 
that influences a lower number 
of cultural heritage resources 
with lower significance is 
preferred.  

• Background documents related 
to historic and present land uses 

• Illustrative material (paintings, 
drawings, and photographs) 

• Reports available from the 
municipality or local community 
groups 

• Field investigation 
• Other materials, as required 

Archaeology Effect on known 
archaeological 
resources. 

• Number of known 
archaeological sites 

• Type of known 
archaeological sites 

• Significance of known 

• The intent is to minimize the 
loss or disturbance to 
archaeological sites.  A wharf 
expansion that influences a 
lower number of archaeological 

• Documentary (wreck lists, 
harbour plans, shipping 
information, Sessional Papers, 
newspaper accounts, review of 
existing reports and research in 
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TABLE 4-2. 
SUMMARY OF FACTORS, CRITERIA, INDICATORS, RATIONALE AND DATA SOURCES  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Criterion Indicator Rationale Data Sources 
archaeological sites 

 
sites with lower significance is 
preferred.  

consultation with the Ministry of 
Culture and other relevant 
agencies/institutions; dredging 
events; Great Lakes Pilot, etc.) 

• Cartographic (historic and 
current charts; navigational 
charts) 

• Illustrative material (paintings, 
drawings and photographs) 

• Field investigation 
• Stage 1 and 2 archaeological 

assessment 
• In-water geophysical survey 

Technical and Cost Considerations 
Harbour operations Effect on harbour 

operations. 
• Ship manoeuvrability 
• Interruption to existing 

harbour operations during 
construction 

• Flexibility for future 
harbour operations 

• Harbour safety 

• The intent is to minimize the 
influence of the wharf expansion 
on existing and future harbour 
operations and safety.  Less 
obstruction to ship 
manoeuvrability is preferred 
which will result in a higher 
level of harbour safety.  A lower 
level of interruption to existing 
harbour operations is preferred 
as is a higher flexibility for 
future harbour operations. 

• Modelling of ship manoeuvres 
• Wharf design concepts 
• Shipping activity and schedules 

Wharf configuration Effects of wharf 
configuration 

• Total area of wharf 
footprint 

• Volume of fill materials 
• Interface with rail and road 

networks 
• Ease of ship access to 

loading/unloading areas 

• The intent is to meet the needs 
of the GPMC for additional 
loading/unloading and storage 
areas and to reduce the exposure 
of ships to wind and wave 
action.  A larger wharf footprint 
is preferred for flexibility, but a 
higher cost will be incurred for 

• Wharf design concepts 
• Shoreline dynamics modelling 
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TABLE 4-2. 
SUMMARY OF FACTORS, CRITERIA, INDICATORS, RATIONALE AND DATA SOURCES  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Criterion Indicator Rationale Data Sources 
• Docking area protection 

from wind and wave action 
fill materials.  A higher interface 
with road and rail networks is 
preferred to reduce materials 
handling requirements.  A 
greater ease of ship access to 
loading/unloading areas must be 
balanced with a lower exposure 
to wind and wave action. 

Wharf capacity Effects on wharf 
capacity 

• Total loading/unloading 
and storage area 

• Number of ships 
accommodated at one time 
(new dock(s) and Dock 7) 

• The intent is to maximize wharf 
capacity and create an additional 
dock area to increase 
loading/unloading capabilities.  
A larger wharf capacity is 
preferred as is a higher number 
of ships able to dock at one time. 

• Wharf design concepts 

Cost Effect on project 
costs 

• Capital costs 
• Dock length to maintain 

• The intent is to minimize capital 
costs while meeting GPMC 
requirements.  The dock length 
to maintain provides an 
indication of on-going 
maintenance costs.  A lower 
capital cost is preferred and a 
smaller dock length to maintain 
is preferred. 

• Wharf design concepts 
• Cost estimates 
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TABLE 4-3. 
COMPARISON OF FACTORS, CRITERIA AND INDICATORS IDENTIFIED IN THE TOR TO FACTORS, CRITERIA AND INDICATORS USED DURING EA 

 
Terms of Reference Phase Environmental Assessment Phase Modifications and 

Rationale Factor Criterion Indicator Factor Criterion Indicator
Natural Environment 
Geotechnical Effect on lake bed 

and shoreline 
stability. 

• Assessment of 
boreholes in 
accordance with 
MOE Lakefill 
Quality 
guidelines 

Geology Effect on lake bed 
stability. 

• Suitability of 
lakebed materials 
to support fill. 

Factor is the same. 
Criterion revised because no 
options affect shoreline 
stability. 
Indicator revised to establish 
measure. 
Overall, no significant 
difference among alternatives. 

Water quality Effect on water 
quality. 

• Assessment of 
water and 
sediment quality 
samples 

• Assessment of 
benthic 
invertebrate 
community 
composition 

Water quality Effect on water 
quality in Lake 
Huron. 

• Potential for 
water quality 
impairment. 

Factor is the same. 
Criterion revised to indicate 
area of influence. 
Indicator revised to establish 
measure. 
Overall, no significant 
difference among alternatives. 

Fish and aquatic 
habitat 

Effect on fish and 
fish habitat.  

• Quantity of fish 
habitat 

• Quality of fish 
habitat 

• Type of habitat 
• Presence of rare 

species habitat 
• Prevalence of 

habitat 
• Ability to 

recreate habitat 
that may be lost 

Fish and aquatic 
habitat 

Loss or disturbance 
to fish and aquatic 
habitat.  

• Type of aquatic 
habitat 

• Area of aquatic 
habitat 

• Sensitivity of 
aquatic habitat 

• Presence of 
species at risk 
and their habitat 

Factor is the same. 
Criteria revised to be more 
specific. 
Indicators revised to be more 
applicable. 
“Prevalence of habitat” and 
“ability to recreate habitat that 
may be lost” were deleted since 
there was no significant 
difference among alternatives 
for these indicators. 

Wildlife and wildlife 
habitat 

Effect on wildlife and 
wildlife habitat. 

• Type and 
sensitivity of 
wildlife and 
wildlife habitat 

• Presence of 
species at risk 

Wildlife, vegetation 
and terrestrial habitat 

Loss or disturbance 
to wildlife, 
vegetation and 
terrestrial habitat. 

• Type of 
terrestrial habitat 

• Area of terrestrial 
habitat 

• Sensitivity of 
terrestrial habitat 

• Presence of 

Factor combined with 
“vegetation and vegetation 
communities” for simplicity 
and efficiency. 
Criteria revised to be more 
specific. 
Indicators revised to be more 
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TABLE 4-3. 
COMPARISON OF FACTORS, CRITERIA AND INDICATORS IDENTIFIED IN THE TOR TO FACTORS, CRITERIA AND INDICATORS USED DURING EA 

 
Terms of Reference Phase Environmental Assessment Phase Modifications and 

Rationale Factor Criterion Indicator Factor Criterion Indicator
species at risk 
and their habitat 

applicable and consistent with 
“Fish and aquatic habitat.” 
Overall, no significant 
difference among alternatives. 

Vegetation and 
vegetation 
communities 

Effect on vegetation 
and vegetation 
communities. 

• Type and 
sensitivity of 
vegetation and 
vegetation 
communities 

• Presence of 
species at risk 

   Factor combined with “wildlife 
and wildlife habitat” for 
simplicity and efficiency. 
Criteria revised to be more 
specific. 
Indicators revised to be more 
applicable and consistent with 
“Fish and aquatic habitat.” 
Overall, no significant 
difference among alternatives. 

Shoreline dynamics Effect of wave 
conditions on the 
shoreline. 

• Offshore wave 
conditions 

• Outer Harbour 
and entrance 
channel wave 
conditions 

Shoreline dynamics Effect of wave 
conditions on the 
shoreline. 

• Interference with 
littoral drift 

• Sensitivity of 
erosional/ 
depositional areas 

Factor is the same. 
Criterion is the same. 
Indicators revised to be more 
specific. 
Overall, no significant 
difference among alternatives. 

 Effect of wave 
conditions on vessel 
loading and 
unloading. 

 Effect of wave 
conditions on vessel 
loading and 
unloading. 

• Level of 
exposure of ships 
to wave action 

Factor is the same. 
Criterion is the same. 
Indicators revised to be more 
specific. 

Property waste and 
contamination 

Effect of potential 
contamination and/or 
property waste on the 
environment. 

• Historical and 
current activities 
associated with 
commercial/ 
industrial land 
uses and an 
active shipping 
port and rail line 
to determine 
potential for 
contaminated 
property as part 
of the property 

Property waste and 
contamination 

Effect on known or 
potential property 
waste and 
contamination sites. 

• Type of property 
waste and 
contamination 

• Area of property 
waste and 
contamination 

• Significance of 
property waste 
and 
contamination 

Factor is the same. 
Criterion revised to be more 
specific. 
Indicators revised to establish 
measure. 
Overall, no significant 
difference among alternatives. 
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TABLE 4-3. 
COMPARISON OF FACTORS, CRITERIA AND INDICATORS IDENTIFIED IN THE TOR TO FACTORS, CRITERIA AND INDICATORS USED DURING EA 

 
Terms of Reference Phase Environmental Assessment Phase Modifications and 

Rationale Factor Criterion Indicator Factor Criterion Indicator
waste and 
contamination 
assessment 

Socio-economic Environment 
Air quality Effect on air quality. • Existing air 

quality 
• Anticipated 

construction 
operations and 
schedule 

• Anticipated 
increase in wharf 
related traffic and 
activities post-
construction 

Air emissions Effect of noise and 
air pollutants on 
residences, 
businesses, 
community, 
recreational and 
institutional facilities 
during harbour 
operations. 

• Number of 
receptors located 
within one 
kilometre of new 
wharf 

• Potential change 
in noise levels 

• Significance of 
change in noise 
levels 

• Potential air 
pollutant levels 
for NOx from 
ships based upon 
maximum one 
hour exposure 

• Significance of 
change in air 
pollutant levels 
from existing 
situation 

Factor combined with “noise” 
for simplicity and efficiency 
and renamed “air emissions.” 
Criteria combined with “noise” 
for simplicity and efficiency. 
Indicators combined with 
“noise” and revised to be more 
applicable. 
Overall, the only significant 
difference among alternatives is 
the “number of receptors within 
one kilometre of new wharf.” 

Noise Effect of noise on 
residences, 
businesses, 
community, 
recreational and 
institutional facilities. 

• Existing noise 
levels 

• Proximity of 
noise sensitive 
areas to project 

• Potential increase 
in noise 
associated with 
construction 

• Potential increase 
in noise during 
the operation of 

   Factor combined with “air 
quality” for simplicity and 
efficiency and renamed “air 
emissions.” 
Criteria combined with “air 
quality” for simplicity and 
efficiency. 
Indicators combined with “air 
quality” and revised to be more 
applicable. 
Overall, the only significant 
difference among alternatives is 
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TABLE 4-3. 
COMPARISON OF FACTORS, CRITERIA AND INDICATORS IDENTIFIED IN THE TOR TO FACTORS, CRITERIA AND INDICATORS USED DURING EA 

 
Terms of Reference Phase Environmental Assessment Phase Modifications and 

Rationale Factor Criterion Indicator Factor Criterion Indicator
the expanded 
wharf facility 

the “number of receptors within 
one kilometre of new wharf.” 

Land use Effect on sensitive 
land uses. 

• Location and 
proximity of land 
uses within and 
adjacent to the 
study area 

• Effect on travel 
time and distance 
for local shippers 

• Disruption and 
effect on utilities 

• Effect on 
municipal 
services 

• Anticipated 
temporary 
impacts to 
sensitive land 
uses during 
construction 

• Anticipated 
increase in 
impacts to 
sensitive land 
uses during the 
operation of the 
expanded wharf 
facility 

Land use Effect on land use at 
the harbour. 

• Compatibility 
with municipal 
official plans 

Factor is the same. 
Criterion revised because no 
improvements are required to 
North Harbour Road. 
Indicators deleted for 
simplicity and efficiency.  No 
improvements are required to 
North Harbour Road. 
Overall, no significant 
difference among alternatives. 

Traffic Effect on traffic 
patterns and volume. 

• Change in traffic 
patterns and 
volumes as a 
result of 
construction 
activities 

• Change in traffic 
patterns and 

   Factor deleted because no 
improvements are required to 
North Harbour Road. 
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TABLE 4-3. 
COMPARISON OF FACTORS, CRITERIA AND INDICATORS IDENTIFIED IN THE TOR TO FACTORS, CRITERIA AND INDICATORS USED DURING EA 

 
Terms of Reference Phase Environmental Assessment Phase Modifications and 

Rationale Factor Criterion Indicator Factor Criterion Indicator
volumes as a 
result of the 
expanded wharf 
facility 

   Navigation Effect on non-
freighter traffic. 

• Out of way travel 
for non-freighter 
traffic 

Factor added to address effects 
associated with closure of the 
north gap. 
Criterion added to address 
effects associated with closure 
of the north gap. 
Indicator added to address 
effects associated with closure 
of the north gap. 
Overall, no significant 
difference among alternatives. 

Cultural Environment 
Cultural resources Effect on cultural 

heritage resources. 
• Significance of 

direct and/or 
indirect impacts, 
overall effect on 
any built heritage 
resource/ 
landscape 
protected, listed 
or identified 

• Overall effect on 
buildings or 
“standing sites” 
assessed as being 
of architectural 
and/or historical 
significance 

Heritage Effect on cultural 
heritage resources 
including built 
heritage features and 
cultural landscapes. 

• Number of 
cultural heritage 
resources 

• Type of cultural 
heritage 
resources 

• Significance of 
cultural heritage 
resources 

Factor is the same. 
Criterion revised to be more 
specific. 
Indicators revised to be more 
applicable. 
Overall, no significant 
difference among alternatives. 

Land archaeology Effect on 
archaeological 
resources. 

• Proximity of 
significant 
registered and 
unregistered 
archaeological 

Archaeology Effect on known 
archaeological 
resources. 

• Number of 
known 
archaeological 
sites 

• Type of known 

Factor combined with “marine 
archaeology.”  No need to 
distinguish between land- and 
water-based archaeology. 
Criterion revised to be more 
specific. 
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TABLE 4-3. 
COMPARISON OF FACTORS, CRITERIA AND INDICATORS IDENTIFIED IN THE TOR TO FACTORS, CRITERIA AND INDICATORS USED DURING EA 

 
Terms of Reference Phase Environmental Assessment Phase Modifications and 

Rationale Factor Criterion Indicator Factor Criterion Indicator
sites to the study 
area 

• Displacement of 
significant 
archaeological 
sites as a result of 
the wharf 
expansion 

• Impacts to areas 
of archaeological 
potential 

archaeological 
sites 

• Significance of 
known 
archaeological 
sites 

Indicators revised to be more 
applicable. 
Overall, no significant 
difference among alternatives. 

Marine archaeology Effect on 
archaeological 
resources. 

• Number of 
known 
archaeological 
sites 

• Type of known 
archaeological 
sites 

• Significance of 
known 
archaeological 
sites 

   Factor combined with “land 
archaeology.”  No need to 
distinguish between land- and 
water-based archaeology. 

Technical and Cost Considerations 
   Harbour operations Effect on harbour 

operations. 
• Ship 

manoeuvrability 
• Interruption to 

existing harbour 
operations during 
construction 

• Flexibility for 
future harbour 
operations 

• Harbour safety 

Factor added to address 
harbour operations 
considerations. 
Criterion added to address 
harbour operations 
considerations. 
Indicators added to address 
harbour operations 
considerations. 

   Wharf configuration Effects of wharf 
configuration 

• Total area of 
wharf footprint 

• Volume of fill 
materials 

Factor added to address wharf 
configuration considerations. 
Criterion added to address 
wharf configuration 
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TABLE 4-3. 
COMPARISON OF FACTORS, CRITERIA AND INDICATORS IDENTIFIED IN THE TOR TO FACTORS, CRITERIA AND INDICATORS USED DURING EA 

 
Terms of Reference Phase Environmental Assessment Phase Modifications and 

Rationale Factor Criterion Indicator Factor Criterion Indicator
• Interface with rail 

and road 
networks 

• Ease of ship 
access to loading/ 
unloading areas 

• Docking area 
protection from 
wind and wave 
action 

considerations. 
Indicators added to address 
wharf configuration 
considerations. 

   Wharf capacity Effects on wharf 
capacity 

• Total loading/ 
unloading and 
storage area 

• Number of ships 
accommodated at 
one time (new 
dock(s) and Dock 
7) 

Factor added to address wharf 
capacity considerations. 
Indicator added to address 
wharf capacity considerations. 
Indicators added to address 
wharf capacity considerations.  
All wharf designs maintain the 
existing Dock 7. 

   Cost Effect on project 
costs 

• Capital costs 
• Dock length to 

maintain 

Factor added to address cost 
considerations. 
Criteria added to address cost 
considerations. 
Indicators added to address 
capital and operations and 
maintenance cost 
considerations.  “Dock length 
to maintain” is a surrogate 
indicator for operations and 
maintenance costs because 
these costs are not currently 
known. 
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TABLE 4-4. 
INFORMATION USED TO EVALUATE WHARF DESIGN ALTERNATIVES 

 
Factor Criterion Indicator Measurement 

(bold is preferred) 
Alternative Wharf Designs 

No Slip Single Slip Twin Slip 
Natural Environment 
Geology Effect on lake bed 

stability. 
Suitability of lake 
bed materials to 
support fill 

nil, low, 
medium, high 

high high high 

Water quality Effect on water 
quality in Lake 
Huron. 

Potential for water 
quality impairment 

nil, low, 
medium, high 

low low low 

Fish and aquatic habitat Loss or disturbance 
to fish and aquatic 
habitat. 

Type of aquatic 
habitat 

Description open water, 
sand substrate 

open water, 
sand substrate 

open water, 
sand substrate 

Area of aquatic 
habitat 

Ha 9.8 9.6 7.69 

Sensitivity of aquatic 
habitat 

nil, low, 
medium, high 

medium medium medium 

Presence of species 
at risk and their 
habitat 

yes/no no no no 

Wildlife, vegetation and terrestrial 
habitat 

Loss or disturbance 
to wildlife, 
vegetation and 
terrestrial habitat. 

Type of terrestrial 
habitat 

Description none none none 

Area of terrestrial 
habitat 

Ha 0 0 0 

Sensitivity of 
terrestrial habitat 

nil, low, 
medium, high 

nil nil nil 

Presence of species 
at risk and their 
habitat 

yes/no no no no 

Shoreline dynamics Effect of wave 
conditions on the 
Lake Huron 
shoreline. 

Interference with 
littoral drift 

nil, low, 
medium, high 

low low low 

Sensitivity of 
erosional/ 
depositional areas 

nil, low, 
medium, high 

low low low 
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TABLE 4-4. 
INFORMATION USED TO EVALUATE WHARF DESIGN ALTERNATIVES 

 
Factor Criterion Indicator Measurement 

(bold is preferred) 
Alternative Wharf Designs 

No Slip Single Slip Twin Slip 
Effect of wave 
conditions on vessel 
loading and 
unloading. 

Level of exposure of 
ships to wave action 

nil, low, 
medium, high 

medium low low 

Property waste and contamination Effect on known or 
potential property 
waste and 
contamination sites. 

Type of property 
waste and 
contamination 

Description none none none 

Area of property 
waste and 
contamination 

Ha 0 0 0 

Significance of 
property waste and 
contamination 

nil, low, 
medium, high 

nil nil nil 

Socio-Economic Environment 
Air Emissions Effect of noise and 

air pollutants on 
residences, 
businesses, 
community, 
recreational and 
institutional facilities 
during harbour 
operations. 

Number of receptors 
within 1 km of new 
wharf 

# 241 140 140 

Noise levels in 
excess of guidelines 
(depends on time of 
day, activity and 
receptor location) 

dBA up to 9 up to 9 up to 9 

Significance of 
change in noise 
levels 

nil, low, 
medium, high 

medium medium medium 

Potential air 
pollutant levels for 
NOx from ships - 
based upon 
maximum 1 hour 
average 

ug/m3 200 200 200 
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TABLE 4-4. 
INFORMATION USED TO EVALUATE WHARF DESIGN ALTERNATIVES 

 
Factor Criterion Indicator Measurement 

(bold is preferred) 
Alternative Wharf Designs 

No Slip Single Slip Twin Slip 
Significance of 
change in air 
pollutant levels   -  
from existing 
situation 

nil, low, 
medium, high 

low low low 

Land Use Effect on land use at 
the harbour. 

Compatibility with 
municipal official 
plans 

nil, low, 
medium, high 

high high high 

Navigation Effects on non-
freighter traffic. 

Out of way travel for 
non-freighter traffic 

nil, low, 
medium, high 

low low low 

Cultural Environment 
Heritage Effect on cultural 

heritage resources 
including built 
heritage features and 
cultural landscapes. 

Number of cultural 
heritage resources 

# 1 1 1 

Type of cultural 
heritage resources 

Description cultural 
landscape 

cultural 
landscape 

cultural 
landscape 

Significance of 
cultural heritage 
resources 

nil, low, 
medium, high 

high high high 

Archaeology Effect on known 
archaeological 
resources. 

Number of known 
archaeological sites  

# 0 0 0 

Type of known 
archaeological sites 

Description not applicable not applicable not applicable 

Significance of 
known 
archaeological sites 

nil, low, 
medium, high 

nil nil nil 

Technical and Cost Considerations  
Harbour operations Effects on harbour 

operations 
Ship manoeuvrability nil, low, 

medium, high 
medium medium high 

Interruption to 
existing harbour 
operations during 
construction 

nil, low, 
medium, high 

medium low low 
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TABLE 4-4. 
INFORMATION USED TO EVALUATE WHARF DESIGN ALTERNATIVES 

 
Factor Criterion Indicator Measurement 

(bold is preferred) 
Alternative Wharf Designs 

No Slip Single Slip Twin Slip 
Flexibility for future 
harbour operations 

nil, low, 
medium, high 

medium medium high 

Harbour safety nil, low, 
medium, high 

medium medium high 

Wharf configuration Effects of wharf 
configuration 

Total area of wharf 
footprint 

Ha 9.8 9.6 7.69 

Volume of fill 
materials 

m3 882,200 724,100 583,200 

Interface with rail 
and road networks 

nil, low, 
medium, high 

medium medium medium 

Ease of ship access 
to loading/unloading/ 
storage areas 

nil, low, 
medium, high 

medium medium high 

Docking area 
protection from wind 
and wave action 

nil, low, 
medium, high 

medium high high 

Wharf capacity Effects on wharf 
capacity 

Total loading/ 
unloading/ storage 
area 

Ha 8.7 8.1 6.3 

Number of ships 
accommodated at 
one time (new 
dock(s) and Dock 7) 

# 2 2 3 

Cost Effect on project 
costs 

Capital costs $ (millions) 35.9 35.1 30.4 
Dock length to 
maintain 

Metres 350 750 750 

 
Note: Bold text in the “measurement” column indicates that “high” or “nil” is most preferred. 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
Natural 
Environment 

0.3 The natural environment 
factor was considered the 
second most important 
factor because of the 
potential effects of 
infilling on fish habitat 
and littoral drift in Lake 
Huron. 

Effect on lake 
bed stability. 

0.1 The effect on lake bed 
stability was determined to 
be negligible and there was 
no significant difference 
among alternatives; 
therefore, this criterion 
received a low weight. 

Suitability of 
lakebed 
materials to 
support fill. 

1.0 A single indicator received 
the entire weight. 

Effect on water 
quality in Lake 
Huron. 

0.1 The effect on water 
quality in Lake Huron can 
be mitigated through site 
design and incorporation 
of BMPs, SWMPs, etc.; 
and, there was no 
significant difference 
among alternatives; 
therefore, this criterion 
received a low weight. 

Potential for 
water quality 
impairment. 

1.0 A single indicator received 
the entire weight. 

Loss of or 
disturbance to 
fish and aquatic 
habitat.  

0.3 The loss of or disturbance 
to fish and fish habitat was 
considered the most 
important criterion (tied 
with littoral drift) and 
received the greatest 
weight. 

Type of aquatic 
habitat. 

0.0 This indicator was used as a 
descriptor only. 

Area of aquatic 
habitat. 

0.7 The intent was to infill the 
smallest area possible to 
reduce the impact on fish 
habitat; therefore, this 
indicator received the 
greatest weight. 

Sensitivity of 
aquatic habitat. 

0.15 There was no significant 
difference among 
alternatives; therefore, this 
indicator received a low 
weight. 

Presence of 
species at risk 
and their habitat. 

0.15 There were no species at 
risk or their habitat present; 
therefore, this indicator 
received a low weight. 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
Loss of or 
disturbance to 
wildlife, 
vegetation and 
terrestrial habitat. 

0.1 The loss of or disturbance 
to wildlife, vegetation and 
terrestrial habitat was 
considered negligible and 
there was no significant 
difference among 
alternatives; therefore, this 
criterion received a low 
weight. 

Type of 
terrestrial 
habitat 

0.0 This indicator was used as a 
descriptor only. 

Area of 
terrestrial 
habitat 

0.70 The intent was to infill the 
smallest area possible to 
reduce the impact on 
terrestrial habitat; therefore, 
this indicator received the 
greatest weight. 

Sensitivity of 
terrestrial 
habitat 

0.15 There was no significant 
difference among 
alternatives; therefore, this 
indicator received a low 
weight. 

Presence of 
species at risk 
and their habitat 

0.15 There were no species at 
risk or their habitat present; 
therefore, this indicator 
received a low weight. 

Effect of wave 
conditions on the 
Lake Huron 
shoreline. 

0.30 The effect of wave 
conditions on the Lake 
Huron shoreline was 
considered the most 
important criterion (tied 
with fish habitat) and 
received the greatest 
weight. 

Interference 
with littoral drift 

0.5 These two indicators were 
considered of equal 
importance; therefore, the 
weight was allocated 
equally. 

Sensitivity of 
erosional/ 
depositional 
areas 

0.5 These two indicators were 
considered of equal 
importance; therefore, the 
weight was allocated 
equally. 

   Effect on known 
property waste 
and 
contamination 
sites. 

0.1 The effect of the wharf 
expansion on known areas 
of property waste and 
contamination was 
considered of low 
importance because there 

Type of property 
waste and 
contamination 

0.0 This indicator was used as a 
descriptor only. 

Area of property 
waste and 
contamination 

0.75 The intent was to infill the 
smallest area possible to 
reduce the impact on 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
were no known areas 
identified 

known property waste and 
contamination; therefore, 
this indicator received the 
greatest weight. 

Significance of 
property waste 
and 
contamination 

0.25 There was no significant 
difference among 
alternatives; therefore this 
indicator received a lessor 
weight. 

Socio-economic 
Environment 

0.2 The socio-economic 
environment was 
assigned a moderate 
weight because the 
effects of the wharf 
expansion on nearby 
residences, businesses, 
etc. were considered 
minor.  

Effect of noise 
and air pollutants 
on residences, 
businesses, 
community, 
recreational and 
institutional 
facilities during 
harbour 
operations. 

0.7 The effect of noise and air 
pollutants on residences, 
business, etc. was 
considered the most 
important criterion 
because of the influence of 
nuisance and health 
effects on the residents of 
Goderich.   

Number of 
receptors 
located within 
one kilometre of 
new wharf 

0.1 The number of receptors 
located within one 
kilometre of the wharf 
expansion served as a 
surrogate for the number of 
residents that may be 
influenced by noise and air 
pollutants from wharf 
expansion.  It was 
determined that the 
significance of the change 
in air quality and noise 
levels was more important 
than the number of 
residents affected. 

Potential change 
in noise levels 

0.15 The change in noise levels 
was considered medium for 
all options and therefore, 
received a low weight. 

Significance of 
change in noise 
levels 

0.3 The significance of the 
change in noise levels was 
considered the most 
important indicator and 
received the greatest 
weight. 

Potential air 
pollutant levels 
for NOx from 
ships based 

0.15 The change in air quality 
was considered negligible 
and therefore received a 
low weight. 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
upon maximum 
one hour 
exposure 
Significance of 
change in air 
pollutant levels 
from existing 
situation 

0.3 The significance of the 
change in air quality was 
considered the most 
important indicator and 
received the greatest 
weight. 

Effect on land use 
at the harbour. 

0.1 The effect on land use is 
considered minor and can 
be mitigated through 
official plan/zoning by-
law amendment.  There 
was significant difference 
among alternatives. 

Compatibility 
with municipal 
official plans 

1.0 A single indicator received 
the entire weight. 

Effect on non-
freighter traffic. 

0.2 The requirement for non-
freighter (i.e. fishing 
boats, pleasure craft, etc.) 
to travel additional 
distances due to the wharf 
expansion was considered 
important; however, the 
importance was off-set 
because there was no 
significant difference 
among alternatives 

Out of way 
travel for non-
freighter traffic 

1.0 A single indicator received 
the entire weight. 

Cultural 
Environment 

0.1 Cultural heritage was 
assigned a low weight 
because the impact on 
cultural heritage features 
and archaeological sites 
can typically be 
mitigated through 
salvage/documentation, 
there are no known 
archaeological sites 
within the area of 

Effect on cultural 
heritage features 
including built 
heritage features 
and cultural 
landscape units. 

0.5 Cultural heritage features 
were considered of equal 
importance to 
archaeological sites. 

Number of 
cultural heritage 
features 

0.5 The number and 
significance of cultural 
heritage features were 
assigned equal weight 
because they were 
considered of equal 
importance and there was 
no significant difference 
among alternatives. 

Type of cultural 
heritage features 

0.0 
 

This indicator was used as a 
descriptor only. 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
influence of the project 
and there was no 
significant difference 
among alternatives. 

Significance of 
cultural heritage 
features 

0.5 The number and 
significance of cultural 
heritage features were 
assigned equal weight 
because they were 
considered of equal 
importance and there was 
no significant difference 
among alternatives. 

   Effect on known 
archaeological 
resources. 

0.5 Archaeological sites were 
considered of equal 
importance to cultural 
heritage features. 

Number of 
known 
archaeological 
sites 

0.5 The number and 
significance of 
archaeological sites were 
assigned equal weight 
because they were 
considered of equal 
importance and there was 
no significant difference 
among alternatives. 

Type of known 
archaeological 
sites 

0.0 This indicator was used as a 
descriptor only. 

Significance of 
known 
archaeological 
sites 

0.5 The number and 
significance of 
archaeological sites were 
assigned equal weight 
because they were 
considered of equal 
importance and there was 
no significant difference 
among alternatives. 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
Technical and 
Cost 
Considerations 
 

0.4 Technical and cost 
considerations was 
considered the most 
important factor and 
assigned the highest 
weight.  The objectives 
of the project are 
included in this factor.  
Since GPMC is a not-for-
profit organization, cost 
was considered an 
important factor.  

Effect on harbour 
operations. 

0.3 The effect on harbour 
operations was considered 
the most important 
criterion (tied with cost) 
and was assigned a 
moderate weight. 

Ship 
manoeuvrability 

0.3 The ability of a ship to 
manoeuvre within the 
harbour was considered of 
greatest importance, and 
tied with flexibility for 
future harbour operations 
and harbour safety. 

Interruption to 
existing harbour 
operations 
during 
construction 

0.1 Interruption to existing 
harbour operations was 
considered of lessor 
importance because these 
impacts are of short 
duration and can be 
accommodated by 
modifying harbour 
operations.  The location of 
wharf expansion does not 
affect existing harbour 
operations. 

Flexibility for 
future harbour 
operations 

0.3 Flexibility for future 
harbour operations was 
considered of greatest 
importance, and tied with 
ship manoeuvrability and 
harbour safety. 

Harbour safety 0.3 Harbour safety was 
considered of greatest 
importance, and tied with 
ship manoeuvrability and 
flexibility for future 
harbour operations. 

Effects of wharf 
configuration. 

0.2 The effects of wharf 
configuration was 
considered of lessor 
importance than cost and 
harbour operations, but 
still an important criterion. 

Total area of 
wharf footprint 

0.3 The total area of wharf 
footprint was considered of 
greatest importance (tied 
with ease of ship access to 
loading/ unloading areas) 
because the wharf 
expansion has to be large 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
enough to accommodate the 
needs of GPMC. 

Volume of fill 
materials 

0.1 The volume of fill materials 
was considered of less 
importance because this 
indicator is accounted for as 
a capital cost. 

Interface with 
rail and road 
networks 

0.1 The interface with rail and 
road networks was 
considered of lessor 
importance because there 
was no significant 
difference among 
alternatives. 

Ease of ship 
access to 
loading/ 
unloading areas 

0.3 Ease of ship access was 
considered the most 
important indicator (tied 
with total area of wharf 
footprint) because of its 
influence on harbour 
operations and navigability 
within the harbour. 

Docking area 
protection from 
wind and wave 
action 

0.2 Docking area protection 
from wind and wave action 
was considered of moderate 
importance because all 
alternatives provided 
neutral or increased 
docking area protection. 
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TABLE 4-5 
WEIGHTS AND RATIONALE FOR FACTORS, CRITERIA AND INDICATORS  

FOR THE EVALUATION OF WHARF DESIGN ALTERNATIVES 
 

Factor Wt. Rationale Criterion Wt. Rationale Indicator Wt. Rationale 
   Effects on wharf 

capacity. 
0.2 The effect on wharf 

capacity was considered 
of lessor importance than 
cost and harbour 
operations, but still an 
important criterion.  All 
alternatives resulted in 
sufficient wharf area to 
meet the needs of the 
GPMC. 

Total loading/ 
unloading and 
storage area 

0.6 The total loading/unloading 
and storage area of the 
wharf extension was 
considered the most 
important indicator and 
received the greatest 
weight. 

Number of ships 
accommodated 
at one time (new 
dock(s) and 
Dock 7) 

0.4 Number of ships 
accommodated at one time 
was considered of less 
importance; therefore, this 
indicator received the least 
weight. 

Effect on project 
costs. 

0.3 The effect on project costs 
was considered the most 
important criterion (tied 
with harbour operations) 
and was assigned a 
moderate weight. 

Capital cost 0.75 Capital cost was considered 
the most important 
indicator and received the 
greatest weight. 

Dock length to 
maintain 

0.25 Dock length to maintain 
was considered a surrogate 
for operations and 
maintenance costs and 
considered of less 
importance; therefore, this 
indicator received a lesser 
weight. 
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• incorporate weights to represent importance; 

• systematically evaluate numerous alternatives at one time; 

• create visual and interactive displays; and, 

• run sensitivity analysis to determine the influence of weights on decision making. 
 
The results of the quantitative evaluation were confirmed using sensitivity tests and all results were 
carefully reviewed to verify that the software was calibrated correctly.   

Step 3 – Selection of the Technically Preferred Wharf Design 
Based on the results of the evaluation of wharf design alternatives, the twin-slip option was selected as the 
technically preferred design for the wharf expansion.  The twin-slip option is technically preferred for the 
following reasons: 
 

• it has the smallest footprint area and least impact on fish habitat while satisfying the requirements 
for loading and unloading area and for wharf storage capacity; 

• it requires the least amount of fill material; therefore, it has the lowest cost; 

• it has the least impact on harbour operations including ship manoeuvrability, safety, ease of 
access and future flexibility; 

• it offers a high level of protection for ships from wave action; 

• it accommodates more additional docking space than the other options; and, 

• it is comparable to the other options for all other evaluation criteria. 
 
The twin-slip option represents the alternative that best fulfils the problem/opportunity statement while 
minimizing the potential effects of wharf expansion on the environment.  The VISA summary report that 
illustrates the factors, criteria and indicators used, the weights assigned and the resulting total scores for 
each alternative is presented in Figure 4-5.   
 
The evaluation of the alternative wharf designs and the selection of the twin-slip option were presented to 
the RAAG prior to PIC #3 and the public at PIC #3. 

4.2.3 North Harbour Road 
A traffic assessment was carried out to determine the requirements for geometrical, operational and safety 
improvements to North Harbour Road (Paradigm Transportation Systems Limited 2012) (see Appendix 
J).  The traffic assessment considered existing and future projected traffic patterns, intersection geometry 
and traffic control.  Based on the results of the traffic assessment, it was determined that there was no 
need or justification for improvements to North Harbour Road to accommodate the proposed wharf 
expansion.  As a result, no “alternative methods” for North Harbour Road were generated or evaluated.  
The intersection of North Harbour Road and Highway 21 will be monitored as the wharf expansion 
transpires and additional traffic warning devices will be implemented when warranted by Ministry of 
Transportation requirements. 
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FIGURE 4-5.  VISA SUMMARY REPORT
 


