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December 22, 2015 
File: 1609-60595 

Attention: Mr. Sean Fairfield   
Director, Project Planning and Permitting 
Algonquin Power Co. 
354 Davis Road 
Oakville, ON  L6J 2X1 

Dear Mr. Fairfield, 

Reference: Amherst Island Wind Project 
Dock Construction Stormwater Management Brief 
Loyalist Township, Ontario   

Stantec Consulting Ltd. (Stantec) was retained by Algonquin Power Co. (Algonquin) to assess the 
need for and, if necessary, provide a plan detailing erosion and sediment control (ESC) and 
stormwater management (SWM) measures associated with the proposed development of the 
Amherst Island Wind Project (herein referred to as the “Project”).  This brief is intended to address 
the requirements for SWM measures as described in Section H of the project’s REA Approval (REA 
Number 7123-9W9NH2). 

This report focuses on the proposed SWM and ESC measures for construction of docks on the 
mainland and on Amherst Island to support construction and maintenance of the proposed Wind 
Project. 

INTRODUCTION 
Mainland Dock 

The proposed works include the installation of a temporary mainland dock, on Lake Ontario, 
approximately 125 m south of Highway 33 as shown on Drawing C-200 (attached).  Access to the 
dock from Highway 33 is provided by the mainland dock access road which is proposed to be 
upgraded to accommodate the dock installation and construction traffic. 

Island Dock 

The proposed works include the installation of a permanent island dock, on Lake Ontario, 
approximately 220 m north of Front Road as shown on Drawing C-201 (attached).  Access to the 
dock from Front Road is provided by a proposed island dock access road. 
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BACKGROUND 
A variety of sources have been referenced during the preparation of this ESC/SWM Report, 
including project-specific documentation, such as the various reports submitted in support of the 
REA application, and more general industry-standard design guidance documentation and/or 
literature references, as follows: 

General Guidance Documentation / Literature  

• Low Impact Development Stormater Management Planning and Design Guide, Credit 
Valley Conservation and Toronto and Region Conservation, 2011 

• Erosion and Sediment Control Guideline for Urban Construction (ESC Guidelines), Greater 
Golden Horseshoe Conservation Authorities, Dec. 2006 

• Stormwater Management Planning and Design Manual (SWMPD Manual), Ontario Ministry 
of the Environment, March 2003 

• Guidelines for Evaluating Construction Activities on Water Resources, Ontario Ministry of the 
Environment, January 1995 

Discussions and conclusions reached herein related to the relevance/significance of impervious 
coverage and its relative impact on the hydrology of receiving systems are based upon widely 
available literature, readily obtained in any Internet search for related terms such as “impervious 
coverage and aquatic systems”.  Two excellent examples include:  

• Impacts of Impervious Cover on Aquatic System, Watershed Protection Research 
Monograph No. 1, Schueler, T., Center for Watershed Protection, March 2003. 

• The Importance of Imperviousness, from Watershed Protection Techniques, Vol.1, No.3 – 
Fall 1994, Schueler, T., Centre for Watershed Protection, 1994 

Project-Specific Consultation / Documentation 

• Amherst Island Wind Energy Project – Project Description Report, Stantec Consulting Ltd., 
December 2013 

• Amherst Island Wind Energy Project – Design and Operations Report, Stantec Consulting 
Ltd., December 2013 
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• Amherst Island Wind Energy Project – Water Assessment and Waterbody Report, Stantec 
Consulting Ltd., December 2013 

• Amherst Island Wind Energy Project – Construction Plan Report, Stantec Consulting Ltd., 
December 2013 

EXISTING CONDITIONS 
Mainland Dock 

Under existing conditions runoff from the south side of Bath Road (Highway 33) is conveyed by a 
roadside ditch towards the existing mainland access road from both the east and the west.  The 
existing access road consists of a 6 m wide gravel lane with grassed embankments.  Ditches along 
the access road convey runoff in a southerly direction towards an existing asphalt lane along the 
shoreline of Lake Ontario.  Singular 350 mm diameter corrugated steel pipe (CSP) culverts from 
both the east and west ditches convey drainage towards a catchbasin at the intersection of the 
access road and asphalt lane, which discharges directly to Lake Ontario via a singular 350 mm 
diameter CSP culvert.  Under larger, less frequent storm events, runoff will pond at the intersection 
of the access road and asphalt lane until overtopping and draining overland towards Lake 
Ontario. 

Island Dock 

Under existing conditions the location of proposed island dock access road is pasture with grasses 
and shrubs, a topographic high approximately 70 m north of Front Road forms a drainage divide 
directing runoff to the north and south.  Land to the north of this divide drains overland as sheet 
flow directly to Lake Ontario, while land to the south of this divide drains overland as sheet flow to 
a roadside ditch along Front Road discharging to an unnamed tributary under a private laneway 
to Lake Ontario approximately 200 m to the east of the intersection of the proposed island dock 
access road and Front Road. 

PROPOSED CONDITIONS 
Mainland Dock 

The proposed works include re-grading of the existing mainland access road to match the 
proposed mainland dock abutment as shown on Drawing C-200 (attached).  Under proposed 
conditions, existing drainage patterns will be maintained to the existing CSP culverts, however due 
to the proposed re-grading of the road, the catchbasin at the intersection of the proposed 
mainland dock access road and the asphalt lane will be capped.  A 3 m long – 500 mm diameter 
CSP extension to the existing Lake Ontario outlet is proposed to convey runoff through the dock 
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abutment embankment.  Following completion of the construction phase of the Project, the 
mainland dock access road will be restored to existing conditions. 

Island Dock 

The proposed works include construction of the proposed, 6 m wide, island dock access road as 
shown on drawing C-201 (attached).  Under proposed conditions road embankments will drain to 
grassed roadside swales draining runoff to the north and south.  The drainage divide will match 
the existing conditions drainage divide, approximately 70 m north of Front Road. 

WATER QUANTITY CONTROLS 
As indicated previously, existing drainage patterns will be maintained under proposed conditions.  
The existing mainland access road is proposed to be regraded to meet the proposed dock 
abutment elevation and upgraded with structural fill to accommodate heavier loads.  No 
increase in impervious coverage is proposed.  Any incidental increase in runoff as a result of 
access road construction will be attenuated and filtered through downstream vegetated 
conveyance systems.  The gravel surface characteristics of the access roads will provide infiltration 
opportunities for runoff which will also help mitigate any increases in offsite surface water flows.  
No formal stormwater management controls are proposed due to the proximity of the sites to Lake 
Ontario. The proposed access roads represent a relatively small portion of the lake catchment 
area and the project will have negligible impacts on the hydrology of the receiving systems. 

The proposed island dock access road will result in a minor increase in impervious coverage of the 
area draining to the Front Road roadside ditch (and ultimately Lake Ontario to the east) than 
under existing conditions.  This includes approximately 0.04 ha of permanent access road (70 m 
long x 6 m wide access road) and a temporary 0.02 ha wide-radius turning lane off front road to 
be used during construction.  An impervious coverage analysis was completed to determine the 
amount of impervious coverage directed to the Front Road roadside ditch.  The analysis was 
completed by delineating the drainage catchment of the roadside ditch from its discharge point 
to the unnamed tributary to the east, and measuring the existing, during-construction, and 
proposed impervious coverage under all conditions.  The results of the analysis are included in 
Table 1 below. 
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Table 1:  Front Road (Island Dock) Roadside Ditch Impervious Coverage 

Catchment Catchment 
Area (ha) 

Existing 
Impervious Area 
(ha) / Percent 
Impervious (%) 

During Construction 
Impervious Area 
(ha) / Percent 
Impervious (%) 

Proposed Impervious 
Area (ha) / Percent 
Impervious (%) 

Front Road 
Roadside Ditch 

1.77 0.14 / 8% 0.20 / 11% 0.18 / 10% 

 

Industry-standard approaches to assessing the potential for hydrologic impacts related to 
changes in the amount of urban impervious coverage, as supported by literature (see references 
in Section 1.2), generally conclude that watersheds typically maintain pre-development hydrology 
characteristics until they exceed 10-15% impervious coverage.  As illustrated in Table 1, the 
impervious coverage to the Front Road roadside ditch remains below 15% during construction, 
which has the highest level of imperviousness.  With the removal of the temporary wide-radius 
turning lane, it is to be expected that impervious coverage will be 10% over the life of the Project.  
It is also noted that the unnamed tributary to Lake Ontario receives runoff from over 80 ha of 
agricultural lands to the south of the proposed runoff access road, further reducing the 
anticipated impact of this minor increase in impervious coverage to the downstream system.  It is 
concluded, therefore, that the development of the Project will have negligible impact on the 
hydrology of the area and receiving systems. 

WATER QUALITY CONTROLS 
Site impacts to water quality are considered to be negligible, as the increase in impervious 
coverage represents a relatively small portion of the drainage area to the downstream receiver 
(Lake Ontario).  Water quality control for the access roads will be provided through the use of 
vegetated swales proposed at the toe of the access road embankments.  Water quality benefits 
are achieved as a result of the runoff / vegetation interaction which slows the velocity of runoff, as 
compared to a piped system, thereby promoting sedimentation of particulate matter.  The 
vegetation also provides nutrient uptake benefits to help reduce biological pollutants such as 
nitrogen and phosphorous. 

EROSION AND SEDIMENTATION CONTROL (ESC) 

Assessment of Erosion Potential 

An assessment of the erosion potential of the construction area was completed following the 
methodology outlines in the ESC Guideline for Urban Construction (GGHACA, 2006).  The erosion 
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potential is based on an assessment of three primary factors, namely slope gradient, slope length 
and soil texture (erodibility), with the resultant designation of either “low”, “medium”, or “high” 
erosion potential.  The relative level of erosion potential dictates, to some extent, the 
comprehensiveness of the resultant ESC system design, monitoring and maintenance program. 

Beyond the three-parameter approach described by the Guidelines, it is often also appropriate to 
account for the relative sensitivity of the receiving systems as it relates to potential sediment 
transport offsite during construction.  While never leading to a reduction in assessed erosion 
potential, such an assessment could result in a conclusion that diligence in excess of that already 
assesses is warranted.  In this particular case, the receiving system is Lake Ontario which, should a 
spill occur, presents cleanup challenges if any sediment is to migrate into the Lake.  It would be 
incumbent upon the proponent and contractor to elevate the level of attention paid to 
protecting the Lake against construction related impacts. 

The existing and proposed (post-construction) condition gradients on the Project site can be 
classified as moderate (2 – 10% - Overland flow paths) to steep (>10% - Access road 
embankments), with predominantly long slopes (greater than 30 m).  Although geotechnical 
investigations were not carried out specifically at the two proposed dock access road locations, 
soils for the entire Amherst Island Wind Project Geotechnical Investigation generally were found to 
be sand and silt tills, which are considered to represent a high erodibility potential (Table A1, ESC 
Guidelines).  Therefore, based on this classification, the site has a “high” erosion potential. 

Erosion and Sedimentation Control Plan 

As described in the Construction Plan Report, the various construction activities required to 
develop the site include topsoil removal, grading activities, infrastructure installation, construction 
of access roads, and general construction traffic.   

Erosion control will be achieved primarily by limiting the duration of exposure of disturbed sub-soils 
inherent in the construction process.  For example, access roads construction includes the removal 
of topsoil and sub-soils as necessary to achieve a competent base, followed by the placement of 
granular material to proposed grade elevations.  At any given location, these works will be 
completed in short order (1-2 days expected, pending weather conditions), providing little 
opportunity for sub-soils to be disturbed and entrained in storm runoff. 

In addition to limiting the potential for erosion, sediment control measures will be implemented 
prior to any grading or servicing works commencing as shown on the accompanying Plans, and 
include, but not necessarily be limited to, the following items: 
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• Sediment and erosion control measures should be implemented prior to construction and 
maintained during the construction phase to prevent entry of sediment into the water: 

o Erect double layer silt fence on the downstream sides of disturbed areas and around 
entirety of temporarily stockpiled soils; 

o Install temporary straw bale check dams (per OPSD 219.180) upstream and downstream of 
new culvert construction and along proposed grassed drainage swales 

o No equipment should be permitted to enter any natural areas beyond the silt fencing 
during construction; 

o Topsoil stockpiles should be sufficiently distant from watercourses to preclude sediment 
inputs due to erosion of stored soil materials; 

o If the sediment and erosion control measures are not functioning properly, no further work 
should occur until the sediment and/or erosion problem is addressed; 

• All in-water work should be completed within MNR timing windows to protect local fish 
populations during their spawning and egg incubation periods.  Section H of the Project’s REA 
approval indicates a restriction on in-water works related to dock construction from April 1 to 
June 30 annually. 

• All materials and equipment used for the purpose of site preparation and Project construction 
should be operated and stored in a manner that prevents any deleterious substance (e.g., 
petroleum products, silt, etc.) from entering the water: 

o Any stockpiled materials should be stored and stabilized away from the water; 

o Refuelling and maintenance of construction equipment should occur a minimum of 100 m 
from a water body; 

o As appropriate, spills should be reported to the MOE Spills Action Centre; 

o Any part of equipment entering the water should be free of fluid leaks and externally 
cleaned/degreased to prevent any deleterious substance from entering the water; and 

o Only clean material, free of fine particulate matter should be placed in the water. 

• Stabilize roadside embankments immediately following construction with a minimum 50 mm of 
topsoil, stabilizing vegetation and coir matting. 
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• Revegetate all disturbed areas where construction is not expected for 30 days with a minimum 
50 mm of topsoil and hydro-seeding or other stabilizing vegetation / erosion protection 
measures (per OPSS 804).  If, given seasonal restriction or other revegetation limiting factors, 
the disturbed area should be stabilized against erosion impacts by non-vegetated means such 
as erosion control blankets. 

The ESC measures shall be maintained in good repair during the entire construction period, and 
removed as contributing drainage areas are restored and stabilized.  ESC measures shall not be 
removed until a qualified inspector determines that the measures are no longer required and the 
risk of surface water and environmental impacts from construction activities are negligible.  In 
addition, the condition of erosion control works, their overall performance, and any repairs 
replacement or modifications to the installed item shall be noted in logbooks to be kept on-site. 

Erosion and Sedimentation Control Monitoring Plan 

In order to ensure the effectiveness of the various erosion and sediment control measures, a 
routine program should be implemented which includes the inspection of the erosion and 
sediment controls after each significant rainfall event (25 mm) or weekly, whichever is more 
frequent, and immediate repair of any deficiencies.  This program will consist of the following 
activities: 

• Turbidity levels are to be measured immediately upstream and downstream of the 
construction activity 

o If the average mean daily turbidity downstream of the construction activity is greater 
than 8 NTU from that measured upstream, additional erosion control measures shall be 
implemented to reduce or mitigate sediment related impacts. 

• Inspection of vegetation protection and silt fencing to ensure that they are maintained in 
good repair. 

• Removal of construction debris that may accumulate.  

• Implementation of remedial measures including erosion stabilization, repair of damaged 
fencing and any other remediation, where required. 

If the monitoring program outlined above indicates a persistent problem then the following 
process should be undertaken to determine appropriate mitigative measures: 

1. Analysis of the monitoring information and field visits as required, determine the cause of the 
problem, and develop a mitigation plan to address the issue. 
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2. Convene a meeting with the appropriate review agencies to discuss the problem. 

3. Develop a consensus on a proposed plan of action to resolve the problem in consultation with 
agency staff. 

4. Implement additional mitigation measures and monitor the results. 
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