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Stantec Consulting Ltd. (Stantec) was retained by Windlectric Inc. (the Proponent or Windlectric) 
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 Energy Project (herein referred to as the “Project”).  
Stormwater management analyses and designs have been completed to address the 
requirements for SWM measures as described in Section H of the project’s REA Approval 
(#7123-9W9NH2) and supplement the information included as part of the application for a 
Renewable Energy Approval (the REA Application).  SWM Analyses have been completed in 
multiple-phases to accommodate project scheduling and construction requirements.  The 
Amherst Island Wind Energy Project, Erosion and Sediment Control and Stormwater Management 
Plan Report Phase 1 (Stantec, 2016) and Amherst Island Wind Energy Project, Erosion and 
Sediment Control and Stormwater Management Plan Report Phase 2 (Stantec, 2017) were 
previously submitted to the Ministry of Environment and Climate Change (MOECC), Cataraqui 
Region Conservation Authority (CRCA) and Loyalist Township.1  The Phase 1 report discussed the 
SWM and Erosion and Sediment Control (ESC) requirements for the Island Dock Access Road 
construction and the private land access road, south of Front Road, connecting the Island Dock 
Access Road to the future Central Staging Area.  The Phase 2 report discussed the SWM and ESC 
requirements for the Central Staging Area (CSA) including a dry-pond SWM facility.   


The Phase 3 report summarizes the assessment of potential hydrologic impacts associated with 
the construction phase (i.e., ESC) and operational phase (i.e., SWM) of the Project for all other 
proposed infrastructure on the Island (i.e., the turbine locations, crane pads and associated 
private land access roads). This ‘technical memo’ was prepared as a summary of that Phase 3 
SWM, for the specific purpose of informing the Loyalist Township/Windlectric “Road Use 
Agreement” “Operations Plan” as there are negligible changes to the stormwater impact on the 
public road infrastructure on the Island. 


Potential hydrologic impacts assessed include changes to the quality and/or quantity discharged 
to the surface or sub-surface receiving systems. The objective of the report is to demonstrate that 
the Project design and proposed mitigation measures associated with the construction and 
operation phases of the Project are sufficient to minimize any potential impacts to environmental 
features within the Project area and, further, to provide details on the mitigation measures and 
control measures that will be implemented. 


  


                                                      
1 The Phase 1 and Phase 2 reports have been approved by the MOECC and the CRCA through their Development Permit 
process.  The Phase 1 report has been approved by Loyalist Township through a Fill Permit application while the Phase 2 
report is currently under review by Loyalist Township. 
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Study Approach 


The Phase 3 study approach involved the following components (note: A detailed assessment 
report will be provided to the MOECC, CRCA and Loyalist Township in the near future, for 
approval): 


• A qualitative assessment of existing hydrologic conditions of the area and receiving systems. 
• A review of the proposed Project activities as described in the REA Application with an 


emphasis on assessing potential for impacts associated with changes in hydrology. 
• A semi-quantitative analysis of existing and proposed conditions to determine potential for 


short-term or long-term effects on receiving systems and mitigative approaches, if necessary. 
• Development of an erosion and sediment control (ESC) strategy outlining the anticipated 


approach to minimize of impacts related to construction. 
 
Study Results 


The proposed Project is situated on predominantly agricultural lands with very low existing 
impervious coverage.  Runoff drains overland to local drainage draws, small watercourses, 
and/or wetland features, ultimately discharging to Lake Ontario.  Drainage patterns are to be 
maintained through the use of limited grading, maintenance of surrounding land uses (e.g., 
agricultural operations, and the provision of conveyance infrastructure (e.g., culverts)).  As such, 
impervious coverage represents the primary parameter of potential impact to the hydrology of 
the Project area. 


A series of 32 catchment areas were delineated which encompass all proposed Project 
infrastructure and, therefore, any hydrologic impacts associated with proposed impervious 
coverage increases, allowing for a comparison between existing and proposed conditions 
(Figure 1, attached).  Owing to the dispersed characteristic of the proposed wind farm, with 
infrastructure distributed at very low density across a large area, deriving a reasonable 
comparison point at which to compare pre- and post-development conditions is somewhat 
subjective.  For the purposes of the analysis, comparison points have been set at the closest 
downstream road crossing of a given catchment within which development (i.e., the creation of 
new impervious surfaces) is proposed.  These locations have been selected since, should a 
hydrologic impact occur as a result of development, this is the location at which it would be most 
noticeable and of most interest to the public. 


Industry-standard approaches to assessing the potential for hydrologic impacts related to 
changes in the amount of urban impervious coverage, as supported by literature2,3, generally 
conclude that watersheds typically maintain pre-development hydrology characteristics until 


                                                      
2 Impacts of Impervious Cover on Aquatic Systems, Watershed Protection Research Monograph No. 1, Schueler, T., Center 


for Watershed Protection, March 2003. 
3 The Importance of Imperviousness, from Watershed Protection Techniques, Vol.1, No.3 – Fall 1994, Schueler, T., Centre for 


Watershed Protection, 1994 
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they exceed 10-15% impervious coverage.  As in the summary table below, the impervious 
coverage in 31 of the 32 catchments identified as part of this study remains below 11.28% under 
the during construction scenario and below 3.23% over the life of the Project.  The impervious 
coverage in catchment 15 increases from the existing 0.78% to 23.87% during construction and 
then drops to 3.23% post construction. Stormwater management controls, for catchment 15, to 
be installed during the construction phase, are documented in Amherst Island Wind Energy 
Project, Erosion and Sediment Control and Stormwater Management Plan Report Phase 2 
(Stantec, 2017), which has been subsequently approved by the MOECC, CRCA and is currently 
under review by Loyalist Township.  It is concluded, therefore, that the development of the 
Project will have negligible impact on the hydrology of the area and receiving systems. 


Table 1:  Impervious Coverage Summary 


Receivers / Catchment Drainage Area
(ha) 


Impervious Coverage (%) 


Existing During 
Construction 


Post 
Construction 


1 20.48 0.05 9.59 1.69 
2 30.42 0.01 4.78 0.57 
3 46.38 0.04 3.75 0.50 
4 81.16 0.22 2.86 1.18 
5 7.15 0.59 6.13 2.67 
6 112.95 0.36 2.61 0.78 
7 29.13 1.11 5.14 2.42 
8 4.39 1.30 1.55 1.30 
9 4.69 0.12 6.77 2.14 
10 78.68 0.00 1.03 0.39 
11 63.12 0.01 1.65 0.61 
12 17.31 - - - 
13 35.88 - 4.64 0.70 
14 35.59 1.32 7.79 2.56 
15 76.53 0.78 23.87 3.23 
16 21.29 0.06 1.95 1.95 
17 67.38 0.03 1.84 0.52 
18 96.87 0.03 4.63 0.78 
19 13.49 - 11.28 1.61 
20 20.11 0.01 2.62 0.69 
21 825.15 0.28 1.23 0.52 
22 14.55 0.99 5.54 2.56 
23 888.36 0.66 4.47 1.30 
24 167.51 0.17 4.06 0.88 
25 393.41 0.12 1.75 0.36 
26 22.95 1.18 8.57 1.76 
27 47.16 0.12 4.73 1.11 
28 20.61 0.24 5.29 0.98 
29 14.75 0.46 7.89 1.96 
30 20.56 0.03 2.39 0.92 
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31 17.62 0.14 2.88 1.17 
32 10.21 0.05 0.05 0.05 


Grand Totals 3303.63 0.35 3.46 0.88 


Note:  Stormwater management controls for proposed infrastructure within Catchment 15 have been documented in 


Amherst Island Wind Energy Project, Erosion and Sediment Control and Stormwater Management Plan Report Phase 2 


(Stantec, 2017) 


Erosion and Sediment Control 


While a site assessment yields a “high” erosion potential classification, a number of factors 
combine to limit the potential for impact on the receiving systems.  Specifically, the relatively 
small area proposed to be disturbed, the short-term nature of the disturbance prior to stabilization 
whether through granular placement or re-vegetation, and the existing land use of the 
surrounding area as agricultural operations all combine to create a condition where a 
“standard” approach to erosion and sediment control will suffice to minimize potential for off-site 
impacts.  The ESC plan accompanied by a monitoring and maintenance program will be 
implemented to prevent migration of sediment to downstream features during the construction 
phase of the Project. 


Conclusion 


Owing to the dispersed characteristic of the proposed wind farm, with infrastructure distributed at 
very low density across a large area, it was concluded that both the relative lack of change in 
impervious coverage associated with the proposed development and the resultant total 
impervious coverage within the local drainage catchments are sufficiently limited as to not 
impact the pre-development hydrologic characteristics of the area during construction or long-
term operation of the Project, including any impact to the drainage features associated with the 
existing public road network.  There should be negligible change/impact on the quality and/or 
quantity of surface water runoff and/or groundwater recharge and, therefore, there is no 
requirement for the implementation of formal stormwater quality or quantity controls.   
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We trust that the preceding technical memo meets your requirements for summarizing the 
ESC/SWM analysis.  Should you have any comments or questions, please do not hesitate to 
contact the undersigned at your convenience. 


Sincerely, 


STANTEC CONSULTING LTD. 


 


 


David Williams, P.Eng.      
Water Resources Engineer     
Tel: (519) 585-7320      
Fax: (519) 579-6733 
dave.williams@stantec.com        
 


Attachments: Figure 1 – Results of GIS DEM Analysis and SWM Catchments 


c. Mr. Sean Fairfield, Mr. Riley Griffin, Mr. Jim Stewart, Mr. Ariel Bautista and Mr. Homer Lensink, 
Algonquin Power Co. 
Ms. Kerrie Skillen and Mr. Rob Rowland, Stantec Consulting Ltd. 


wd v:\01603\active\160960595\design\report\schedule20_tech_memo\schedule 20_20170501_aiwep_swmtechmem_final.docx 
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1.0 INTRODUCTION  


Stantec Consulting Ltd. (Stantec) was retained by Windlectric Inc. (the Proponent) to assess and 
review the need for erosion and sediment control (ESC) and stormwater management (SWM) 
measures associated with the proposed development of the Amherst Island Wind Energy Project 
(herein referred to as the “Project”).  This report is intended to address the requirements for SWM 
measures as described in Section H of the project’s REA Approval (#7123-9W9NH2) and 
supplement the information included as part of the application for a Renewable Energy 
Approval (the REA Application).  


Phase 1 of the Project includes the installation of a dock, on Lake Ontario, to provide access to 
Amherst Island for construction vehicles.  In addition, an island dock access road will provide 
access for construction vehicles to a laydown area for temporary aggregate stockpiling 
adjacent to the Island Dock access road.  Also included in Phase 1 is the construction of an 
access road south of Front Road, providing access to the future central laydown area and 
Island Substation which will be part of the Phase 2 Stormwater Management and Erosion and 
Sediment Control Plan.  Previous SWM documentation for the construction of the Island and 
Mainland docks and associated access roads (Amherst Island Wind Energy Project, Stormwater 
Management Design Brief, Stantec, 2015) was submitted to the MOECC and subsequently 
approved. 


This ESC/SWM Report summarizes the assessment of potential hydrologic impacts associated with 
the construction phase (i.e., ESC) and operational phase (i.e., SWM) of the Project.  Potential 
hydrologic impacts assessed include changes to the quality and/or quantity discharged to the 
surface or sub-surface receiving systems. The objective of the report is to demonstrate that the 
Project design and proposed mitigation measures associated with the construction and 
operation phases of the Project, as described in the REA Application, detailed engineering 
design, and herein, are sufficient to minimize any potential impacts to environmental features 
within the Project area and, further, to provide details on the mitigation measures and control 
measures that will be implemented. 


1.1 STUDY APPROACH 


The study approach involved the following components: 


• A qualitative assessment of existing hydrologic conditions of the area and receiving systems. 


• A review of the proposed Project activities as described in the REA Application with an 
emphasis on assessing potential for impacts associated with changes in hydrology. 


• A semi-quantitative analysis of existing and proposed conditions to determine potential for 
short-term or long-term effects on receiving systems and mitigative approaches, if necessary. 







AMHERST ISLAND WIND ENERGY PROJECT,  
EROSION AND SEDIMENT CONTROL AND STORMWATER MANAGEMENT PLAN REPORT, PHASE 1 


Introduction  
October 17, 2016 


  1.2 
 


• Development of an erosion and sediment control (ESC) strategy outlining the anticipated 
approach to minimize of impacts related to construction. 


1.2 BACKGROUND INFORMATION 


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 Stormwater 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 


• Hydrogeological Investigation – Proposed Amherst Island Wind Farm, Stantec Consulting Ltd., 
January 2016 


• Amherst Island Wind Energy Project: Dock Construction Stormwater Management Brief, Stantec 
Consulting Ltd., December 2015 


• Amherst Island Wind Energy Project: Culvert Sizing Design Brief, Stantec Consulting Ltd., October 
2015 


• Supplementary Geotechnical Investigation – Proposed Amherst Island Wind Farm, Stantec 
Consulting Ltd., September 2015 
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• Amherst Island Wind Energy Project: Invista Dock – Drainage Assessment, Stantec Consulting Ltd., 
August 2015 


• Geophysical Investigation to Map bedrock in Amherst Island, Ontario, Geophysics GPR 
International Inc., June 2015 


• Amherst Island Wind Energy Project: Water Assessment and Waterbody Report (WA/WR), Stantec 
Consulting Ltd., April 2013 


• Amherst Island Wind Energy Project: Design and Operations Report (DOR), Stantec Consulting 
Ltd., December 2013  


• Amherst Island Wind Energy Project: Construction Plan Report, Stantec Consulting Ltd., December 
2013 
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2.0 ASSESSMENT OF POTENTIAL HYDROLOGIC IMPACTS 
AND MITIGATION – OPERATIONAL PHASE (SWM) 


2.1 EXISTING CONDITIONS 


As illustrated in the attached Figure 1, and summarized in Table 1, the proposed Project is 
situated on predominantly agricultural lands with very low existing impervious coverage.  Runoff 
drains overland to local drainage draws, small watercourses, and/or wetland features, ultimately 
discharging to Lake Ontario.  Drainage patterns are to be maintained through the use of limited 
grading, maintenance of surrounding land uses (e.g., agricultural operations, and the provision 
of conveyance infrastructure (e.g., culverts).  As such, impervious coverage represents the 
primary parameter of potential impact to the hydrology of the Project area.   


Catchment areas were delineated so as to encompass all proposed infrastructure and, 
therefore, any hydrologic impacts associated with proposed impervious coverage increases, 
allowing for a comparison between existing and proposed conditions.  Owing to the dispersed 
characteristic of the proposed wind farm, with infrastructure distributed at very low density 
across a large area, deriving a reasonable comparison point at which to compare pre- and 
post-development conditions is somewhat subjective.  For the purposes of the analysis described 
herein, comparison points have been set at the closest downstream road crossing of a given 
catchment within which development (i.e., the creation of new impervious surfaces) is 
proposed.  These locations have been selected since, should a hydrologic impact occur as a 
result of development, this is the location at which it would be most noticeable and of most 
concern to the public.  A summary of catchment IDs and areas and existing conditions 
impervious coverage statistics is provided in Table 1.  


 
Table 1:  Existing Conditions Impervious Coverage 


Receivers / Catchment 
Drainage Area Impervious Coverage 


 (ha) (ha) (%) 


4 80.92 0.37 0.46 


5 7.15 0.04 0.56 


15 89.97 0.87 0.97 
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2.2 PROPOSED CONDITIONS 


Access Roads 


As described in the Construction Plan Report, access roads will be approximately 6 m wide and 
will not require resizing for the operation phase, with the exception of the entrances off Township 
or County roads that require wider turning radii, of approximately 50 m, during construction. The 
access roads will be constructed of engineered compacted fill and/or soil stabilization material. 
The depth of the roadbed will be approximately 200 - 350 mm. Alternatively; soil stabilizer will be 
utilized with a reduced granular material depth. Typical construction details for the access road 
and temporary widenings can be found in Figure 1.   


The construction of roads will include the excavation and removal of topsoil, placing of 
geotextile fabrics where necessary, placement of aggregate and gravel materials as a road 
base, and further grading and compaction as necessary.  From a hydrologic impact 
perspective, the access roads are considered generally equivalent to a typical farm access 
(i.e., driveway).  Photographs of a typical wind project access road construction have been 
appended for reference. 


For the purposes of conservative analysis, all areas proposed for granular surface treatment 
(e.g., access roads) have been conservatively considered as 100% impervious within the current 
analysis.  The drainage catchments previously delineated and described under the existing 
conditions analysis were subsequently analyzed for impervious coverage under proposed 
conditions, with the results as summarized in Table 2. 


 Table 2:  Proposed Conditions Impervious Coverage 


Receivers / Catchment 
Drainage Area Impervious Coverage 


 (ha) (ha) (%) 


4 80.92 0.96 1.19 


5 7.15 0.19 2.66 


15 89.97 2.81 3.12 


 


Island Dock Temporary Laydown Area 


The proposed 0.9 ha temporary laydown area (Drawing C-403, Attached) is located along the 
east side of the island dock access road connecting the future island dock and Front Road.  
Runoff from the northern 0.6 ha of the laydown area drains as overland flow towards Lake 
Ontario through a vegetated buffer immediately adjacent to the lake.  The land to the south 
drains as overland sheet flow to a roadside ditch along Front Road, discharging to an unnamed 
tributary under a private laneway to Lake Ontario approximately 200 m east of the intersection 
of the proposed island dock access road and front road.   Preparation of the laydown area 
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includes establishing all proposed erosion and sediment controls (Drawing C-401), excavation 
and removal of topsoil and proof-rolling the native subsoil prior to stockpile placement. 


2.3 ASSESSMENT OF HYDROLOGIC IMPACTS AND NEED FOR 
STORMWATER CONTROLS 


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 the calculations above, the impervious coverage in the three (3) catchments 
identified as part of this study remains below 3.12%. It is concluded, therefore, that the 
development of the Project will have negligible impact on the hydrology of the area and 
receiving systems. 


Regarding the potential for flow re-direction or obstruction, the REA documents include 
commitments to minimizing grading and the implementation of drainage infrastructure 
(e.g., culverts or overland flow routes) as necessary to maintain drainage patterns per existing 
conditions.  Care will be taken where construction is proposed in areas of known tile drainage 
systems to minimize damage to these systems and to repair any inadvertent damage that may 
occur, maintaining existing conditions drainage characteristics.  On-going landowner liaison will 
occur as any impacts may only become noticeable at a later date. 


Given the general maintenance of at-surface drainage conditions (i.e., no substantive grading 
or re-direction of surface water away from existing features) and vegetative conditions across 
the majority of the site, and the minimal introduction of impervious coverage, a formal 
stormwater management system for access roads is not proposed. 


Island Dock Temporary Laydown Area 
Aggregate stockpiles will not be compacted allowing rainfall to migrate through the stockpile 
where it will have the opportunity to infiltrate into the native subsoils.  Any incidental increase in 
runoff as a result of temporary aggregate stockpiling will be attenuated and filtered through 
downstream vegetated conveyance systems in addition to the robust sediment and erosion 
controls described in Section 3 of this report.  A formal Stormwater management system for the 
island dock temporary laydown area is not proposed. 
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3.0 ASSESSMENT OF POTENTIAL HYDROLOGIC IMPACTS 
AND MITIGATION (ESC) 


3.1 ASSESSMENT OF EROSION POTENTIAL 


An assessment of the erosion potential of the construction area was completed following the 
methodology outlined in the ESC Guidelines (GGHACA, 2006).  The erosion 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 assessed 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).  Site soils are comprised 
primarily of 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. 


The setbacks provided between the proposed project infrastructure and the surface water 
receiving features and the existing agricultural land uses surrounding the proposed infrastructure 
and the features, are such that the derivation of an ESC strategy in accordance with the “high” 
erosion potential assessment should satisfactorily address the potential impacts to the water 
features. 


3.2 DURING CONSTRUCTION DEWATERING 


As per the Construction Plan Report, it is not expected that the water table will be intercepted 
by any construction activities, though it is possible.   Should dewatering be required, such would 
affect the local near-surface water table only for the period for construction (until concrete is 
hardened).  Post-construction, the water table would return to pre-construction levels and the 
relatively small ‘footprint’ of the road base would not affect flow volumes or patterns, or the 
deep groundwater regime.  Pumping rates are not anticipated to exceed 50,000 litres per day.   
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Although culvert installation works are proposed to be completed in the dry, culvert installation 
may require minor dewatering during construction.  The construction of watercourse crossings 
are understood to require approximately 1-3 days per crossing including the installation of minor 
water diversion infrastructure (if necessary), site excavation/preparation, culvert installation, 
backfilling, and removal of diversion measures.  It is anticipated that the headwater features will 
be crossed using standard passive diversion or “dam and pump” dry crossing techniques.  Prior 
to commencing crossing construction, weather forecasts will be reviewed to assess the potential 
for significant precipitation.  In-stream activities will be delayed if foul weather is forecast and/or 
flows are elevated beyond available pump capacity or 50,000 litres per day.   


Any required dewatering operations will be completed such that discharge rates will not cause 
any flooding and erosion concerns for the downstream natural areas.  In order to prevent 
sediment migration to the downstream areas dewatering discharges may be treated with a 
variety of measures including but not limited to filter socks, sediment traps, and “frog’s foot” 
dissipaters at the discretion of the contractor.  Dewatering discharges will be directed through 
the sediment control measures to a gently sloped vegetated area greater than 30 m from any 
watercourse or wetland feature. 


Detailed pumping records will be kept on site to ensure that maximum pumping rates are not 
exceeded.  


3.3 EROSION AND SEDIMENTATION CONTROL PLAN 


As described in the Construction Plan Report, the various construction activities required to 
develop the site include topsoil removal, minor grading activities, infrastructure installation, 
creation of granular access roads, and general construction traffic.  If left unmitigated, these 
activities will result in impacts ranging from disturbance of at-surface soils and exposure of the 
native sub-soils to potential erosion and sediment transport to offsite locations. 


Erosion control will be achieved primarily through the excavation-and-backfill methods of 
construction and by limiting the duration of exposure of disturbed sub-soils inherent in the 
construction process.  For example, access road construction includes the removal of topsoil 
and sub-soils as necessary to achieve a competent base, followed by the placement of 
granular material back to existing grade elevations (or marginally above); hence, the work 
areas are generally “self-contained” and protected from erosion and sediment transport by 
definition.  Further, at any given location, these works will be completed in short order (1-2 days 
expected), providing little opportunity for sub-soils to be disturbed and entrained in storm runoff. 
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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: 


• 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 silt fence (per OPSD 219.110) on the downstream sides of disturbed areas within 
30 m of the buffers to environmental features and around entirety of temporarily 
stockpiled soils; 


o Temporarily stockpiled materials will be covered with rolled erosion control products 
when the material is expected to be left in place in excess of 10 days 


o Install temporary straw bale check dams (per OPSD 219.180) within 15 m downstream of 
new culvert construction  


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; 


• Complete work in and around watercourses when the features are at their driest.  All in-water 
work should be completed within MNR timing windows to protect local fish populations during 
their spawning and egg incubation periods. A typical construction timing window for 
warmwater streams in the Peterborough District is July 1st to March 31st. 


• 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 in designated 
areas, a minimum of 100 m from a water body; 


o 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. 


• 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 
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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. 


3.4 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 daily and after each significant rainfall event (10 mm), and immediate repair 
of any deficiencies.  This program will consist of the following activities: 


• Visual inspection of the ESC measures to ensure discharged flows are generally free of 
sediment and turbidity 


• 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: 


• 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. 


• Convene a meeting with the appropriate review agencies to discuss the problem. 


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


• Implement additional mitigation measures and monitor the results. 
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3.5 LONG TERM EROSION AND SEDIMENT CONTROL 


Per the Construction Plan Report, upon the completion of backfilling and the subsequent 
disposition of excess soil elsewhere within the properties by the property owners, replanting with 
native vegetation will be undertaken in areas where active agricultural is not anticipated. 


One year after construction a survey will be undertaken to ensure that long-term erosion control 
measures have been effective.  This will include an inspection of drainage facilities associated 
with the Project construction (e.g., culverts) for structural integrity and any excessive amount of 
silt collection.  Seeded or replanted areas will be inspected to ensure that revegetation 
measures were successful and reseeding or replanting will occur where necessary. 


If erosion control measures are found to be less than fully effective during this survey, reseeding 
or replanting of problem areas will take place.  Should there be residual effects noted during 
post-construction monitoring, advice on contingency measures will be sought out and applied. 
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4.0 CONCLUSIONS 


It is concluded that both the relative lack of change in impervious coverage associated with the 
proposed development and the resultant total impervious coverage within the local drainage 
catchments are sufficiently limited as to not impact the pre-development hydrologic 
characteristics of the area during construction or long-term operation of the facility.  There 
should be negligible change/impact on the quality and/or quantity of surface water runoff 
and/or groundwater recharge and, therefore, no requirement for the implementation of formal 
stormwater quality or quantity controls. 


While the site assessment yields a “high” erosion potential classification, a number of factors 
combine to limit the potential for impact on the receiving systems.  Specifically the relatively 
small area proposed to be disturbed, the short-term nature of the disturbance prior to 
stabilization whether through granular placement or re-vegetation, and the existing land use of 
the surrounding area as agricultural operations all combine to create a condition where a 
“standard” approach to erosion and sediment control will suffice to minimize potential for off-site 
impacts.  The proposed erosion and sediment control plan accompanied by a monitoring and 
maintenance program will be implemented to prevent migration of sediment to downstream 
features during the construction phase of the Project. 
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Photo  1 Typical access road construction at a wind project 


 


 
Photo 2 Typical access road construction at a wind project 
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Photo 3 Typical access road construction at a wind project 


 
Photo 4 Typical access road construction at a wind project 
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Photo 5 Typical access road construction at a wind project 
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W OU LD OTHER W ISE BE FLOW ING.  IT IS THE CONTR ACTOR 'S DECISION TO U TILIZE A DAM
AND P U MP  METHODOLOGY OR  CONSTR U CT A TEMP OR AR Y BYP ASS CHANNEL.
P R OP OSED METHODOLOGIES AR E SU BJECT TO THE AP P R OV AL OF THE CONSER V ATION
AU THOR ITY.


IF A DAM AND P U MP  METHODOLOGY IS ADOP TED, THE P U MP  MU ST BE OF SU FFICIENT SIZE
TO CAR R Y THE TYP ICAL FLOW  OF THE FEATU R E, AS W ELL AS ELEV ATED FLOW S DU R ING AND
P OST R AIN EV ENTS. THIS MAY INCLU DE THE U SE OF MU LTIP LE P U MP S AS R EQ U IR ED. THE
DAM SHOU LD BE STABLE AND OF SU FFICIENT HEIGHT TO IMP EDE STR EAM FLOW  W ITHOU T
OV ER-TOP P ING. THE DISCHAR GE LOCATION OF THE DAM AND P U MP  DIV ER SION SHOU LD
ALLOW  FOR  CONTR OLLED R ELEASE OF W ATER BACK INTO THE MU NICIP AL DR AIN AND BE
MAINTAINED W ITHOU T CAU SING SCOU R  OR ER OSION TO THE CHANNEL OR  BANKS.  AN
MOE-ISSU ED P ER MIT TO TAKE W ATER W OU LD BE R EQ U IR ED FOR  DAM AND P U MP
DIV ER SIONS INV OLV ING DAILY V OLU MES OF GREATER  THAN 50,000 LITR ES.


FISH STR ANDED W ITHIN THE W OR K AREA MU ST BE R EMOV ED AND TR ANSFER R ED
DOW NSTREAM OR  U P STR EAM OF THE W ORK AR EA.


P U MP S MU ST OP ER ATE CONTINU OU SLY FOR  THE DU R ATION OF THE CU LV ERT INSTALLATION
AND THER EFOR E FREQ U ENT AND NIGHTLY INSP ECTIONS W ILL BE REQ U IR ED.


W ATER W ITHIN THE W ORK AR EA IS TO BE P U MP ED AND DISCHAR GED W ELL AW AY FR OM
THE DR AIN AND THR OU GH A SEDIMENT TRAP  OR  SU FFICIENT V EGETATION TO ALLOW  FOR
ADEQ U ATE FILTR ATION OF FINE P AR TICU LATE MATTER.


EQ U IP MENT AND CONSTR U CTION MATER IAL SHALL BE STORED AW AY FR OM THE W ATER  IN
A MANNER  THAT P R EV ENTS ANY DELETER IOU S SU BSTANCE FROM ENTER ING THE W ATER .
REFU ELING OF MACHINER Y AND GENER ATOR S SHALL NOT BE CONDU CTED W ITHIN THE
V ICINITY OF THE W ATER COU R SE AND SHALL BE COMP LETED IN A CONTROLLED MANNER
W ITH ADEQ U ATE SP ILL P R OTECTION ON SITE.


THE AR EA OF W ATERCOU R SE AND R IP AR IAN ZONE THAT IS DISTU R BED SHALL BE MINIMIZED
TO THE EXTENT P OSSIBLE.


EX ISTING DITCH AND CU LV ER T DIMENSIONS AND DETAILS TO BE FIELD V ER IFIED.


SEDIMENT AND EROSION CONTROL MEASU R ES SHALL BE IMP LEMENTED P R IOR  TO W OR K
AND MAINTAINED DU R ING THE W ORK P HASE AND U NTIL THE SITE HAS BEEN STABILIZED. ALL
W OR K W ILL BE DONE IN ACCOR DANCE W ITH THE “ER OSION AND SEDIMENT CONTR OL
GU IDELINE FOR U R BAN CONSTR U CTION (2006)”.


CU LV ERT CONSTR U CTION W ILL OCCU R  OU TSIDE OF ANY AP P LICABLE FISHER IES TIMING
RESTR ICTION W INDOW S.


FOLLOW ING INSTALLATION OF THE NEW  CU LV ER T, THE CR OSSING LOCATION W ILL BE
STABILIZED AND R ESTOR ED TO ITS OR IGINAL CONDTIONS AND RESEEDED W ITH SP ECIES
NATIV E TO ECOR EGION 7E OR  THE LOCAL AREA.


EROSION AND SEDIMENT CONTROL NOTES (SEE DETAILS THIS SHEET)


1.  THE CONTRACTOR  SHALL IMP LEMENT BEST MANAGEMENT P R ACTICES TO P R OV IDE FOR
P R OTECTION OF THE AREA DR AINAGE SYSTEM DU R ING CONSTR U CTION ACTIV ITIES. THIS
INCLU DES LIMITING THE AMOU NT AND DU R ATION OF EX P OSED SOIL AND INSTALLING SILT
FENCES AND OTHER  SEDIMENT TR AP S/FILTER S SIMILAR  TO THOSE ILLU STR ATED HER EIN.


2.  ER OSION AND SEDIMENT CONTR OL W OR KS SHALL BE INSTALLED AND IN W OR KING
CONDITION P R IOR  TO COMMENCEMENT OF CONSTR U CTION R ELATED ACITV ITIES.


3.  SEDIMENT CONTROL MEASU R ES ADJACENT TO CONTSTR U CTION AR EAS MAY R EQ U IR E
REMOV AL/RELOCATION IN OR DER  TO COMP LETE SP ECIFIC CONSTR U CTION ACTIV ITIES.
THE CONTRACTOR  SHALL ENSU R E THAT ADEQ U ATE SEDIMENT CONTR OL MEASU R ES ARE IN
P LACE AT ALL TIMES.


4. EROSION AND SEDIMENT CONTROL MEASU R ES AR E TO BE MAINTAINED AND IMP R OV ED
U P ON AS NECESSAR Y TO KEEP  THEM EFFECTIV E AND MINIMIZE THE P OTENTIAL FOR
EROSION AND MIGR ATION OF SEDIMENT TO THE DOW NSTR EAM NATU R AL ENV IR ONMENT.


5.  AT THE DISCRETION OF THE OW NER OR  OW NER 'S CONSU LTANT, ADDITIONAL SILT
CONTR OL DEV ICES SHALL BE INSTALLED AT DESIGNATED LOCATIONS.


6.  SEDIMENT THAT IS ACCU MU LATED BY THE TEMP ORAR Y SEDIMENT AND ER OSION
CONTR OL MEASU R ES SHALL BE REMOV ED IN A MANNER  THAT AV OIDS ESCAP E OF THE
SEDIMENT TO THE DOW NSTR EAM SIDE OF THE CONTR OL MEASU R E AND AV OIDS DAMAGE
TO THE CONTROL MEASU R E. ALL SEDIMENT SHALL BE REMOV ED AND TOP SOIL W ITH SEED
TO BE ADDED IF NECESSAR Y.
A) ACCU MU LATED SEDIMENT IS TO BE REMOV ED AND DISP OSED OF AS P ER  OP SS 180,
P R IOR TO THE R EMOV AL OF ANY CONTROL MEASU R E.


7.  STOCKP ILED MATER IAL IS TO BE STORED AW AY FR OM P OTENTIAL R ECEIV ER S (E.G.
W ATERCOU R SES), AND BE SU R R OU NDED BY ER OSION CONTROL MEASU R ES W HER E
MATER IAL IS TO BE LEFT IN P LACE IN EXCESS OF 10 DAYS OR  P R IOR  TO A R AIN EV ENT,
W HICHEV ER OCCU R S SOONER .


8. REMOV AL OF SEDIMENT CONTROL MEASU R ES AND COLLECTION OF ACCU MU LATED
SEDIMENT SHALL OCCU R  FOLLOW ING SU BSTANTIAL COMP LETION OF CONSTR U CTION
(90%-100%) AND SITE STABILIZATION TO 90%.


9.  IT IS THE R ESP ONSIBILITY OF THE CONTRACTOR  TO MAINTAIN AND BOLSTER ER OSION
AND SEDIMENT CONTROL MEASU R ES AS NECESSAR Y TO KEEP  THEM EFFECTIV E AND
MINIMIZE THE P OTENTIAL FOR  ER OSION.


10.  IN ADDITION TO BEING R ESP ONSIBLE FOR  ENSU R ING THAT THE P R ESCR IBED MEASU R ES
AR E INSTITU TED AND FU NCTIONING AS INTENDED THE CONTR ACTOR  IS ALSO R ESP ONSIBLE
FOR  IMP LEMENTING ANY INTER IM OR  EMER GENCY MEASU R ES AS NECESSAR Y, TO ENSU R E
THAT NO SEDIMENT IS DISCHAR GED TO THE NATU R AL ENV IR ONMENT. THE FOLLOW ING
EXTRA EQ U IP MENT/MATER IALS AR E TO BE KEP OT ON SITE AS A CONTINGENCY, IN CASE
THE P R OP OSED CONTR OL MEASU R ES AR E BR EACHED.


• SILT FENCE
• FILTER  CLOTH
• P U MP S
• CLEAN R IP -RAP  (FR EE OF FINES) FOR  R OCK CHECK DAMS
• SAND BAGS AND CLEAN (FREE OF FINES) GR AV EL


ANY ADDITIONAL MATER IAL DEEMED NECESSAR Y TO R EP AIR /R EMEDIATE P R OP OSED
MEASU R ES, OR  TO ADEQ U ATELY DEAL W ITH U NEX P ECTED HIGH FLOW S


11.  EROSION AND SEDIMENT CONTR OL MONITOR ING R ECOR DS SHALL BE KEP T AND
MADE AV AILABLE TO THE MINISTR Y OF ENV IR ONMENT AND CLIMATE CHANGE AND
CATARAQ U I R EGION CONSER V ATION AU THOR ITY U P ON R EQ U EST.


AREA GRADING NOTES


P R IOR TO SITE W OR KS


1.  INSTALL ALL SILT FENCE AND P R OTECTIV E FENCING AS SHOW N ON THE P LANS AND
MAINTAIN DU R ING CONSTR U CTION.


DU R ING AR EA GR ADING


1.  TOP SOIL IS TO BE STR IP P ED ONLY IN AREAS R EQ U IR ING EARTHW OR KS AND P LACED IN
STOCK P ILES AT THE LOCATIONS SHOW N ON THE P LANS OR  AS AP P R OV ED BY THE
Q U ALIFIED ENV IR ONMENTAL SITE INSP ECTOR .


2.  TEMP ORAR Y TOP SOIL STOCKP ILES AR E TO HAV E CONTINU OU S SILT FENCE P LACED
IMMEDIATELY AR OU ND THE ENTIR E P ER IMETER .


3.  R OADW AYS AND LAY DOW N YAR DS AR E TO BE P LACED ON NATIV E GR OU ND AFTER
TOP SOIL HAS BEEN STR IP P ED.


4.  ALL TOP SOIL IS TO BE R E-SP R EAD ON CONSTR U CTION IMP ACTED AR EAS AFTER  FINAL
GR ADING IS COMP LETE TO A MINIMU M DEP TH OF 150mm.


5.  SILT FENCE AND ER OSION CONTR OL STR U CTU R ES TO BE CHECKED DAILY AND AFTER
EACH R AINFALL >10mm FOR U NDER MINING OR  DETER IORATION OF THE FABR IC. SEDIMENT
SHALL BE REMOV ED W HEN THE LEV EL OF SEDIMENT DEP OSITION R EACHES ONE THIR D OF
THE W AY TO THE TOP  OF THE BAR R IER .


AFTER AREA GR ADING


1.  ALL AREAS W HERE ACTIV E CONSTR U CTION IS NOT EX P ECTED FOR  2 W EEKS SHALL BE RE-
SEEDED W ITH NATIV E P LANT SP ECIES.


2.  R EMOV AL OF SEDIMENT CONTROL MEASU R ES AND COLLECTION OF ACCU MU LATED
SEDIMENT SHALL OCCU R  FOLLOW ING SU BSTANTIAL COMP LETION OF CONSTR U CTION
(90%-100%) AND SITE STABILIZATION TO 90%.


SLOPE PROTECTION NOTES
1.  EITHER ROLLED ER OSION CONTROL P R ODU CTS (R ECP ) OR  MU LCHMAX U LTR A AT 500
KG/HA ARE TO BE U SED ON 3:1 SLOP ES OR  GR EATER .


2.  R ECP  P R ODU CTS AR E TO BE BIODEGRADABLE.  STRAW , COIR , W OOD EXCELSIOR  AR E
SAMP LE MATER IALS THAT CAN BE U SED.


3.  R ECP  P R ODU CTS AR E TO BE INSTALLED P ER  MANU FACTU R ER  SP ECIFICATIONS.
INSTALLATION TO BE INSP ECTED AND REP AIR ED AS NEEDED.


4.  RECP  AR E TO BE AP P LIED AS SOON AS P OSSIBLE FOLLOW ING GR ADING AND SEEDING
OF SU BJECT AREAS.


5.  SU R FACES AR E TO BE SMOOTH AND FREE OF STONES AND DEBR IS OR  OTHER  W EED
CLU MP S P R IOR  TO R ECP  P R ODU CTS BEING INSTALLED.


6.  CONTR ACTOR  TO ENSU R E THAT R ILLING/GU LLYING IS RECTIFIED P R IOR  TO R ECP  OR
MU LCHMAX U LTR A INSTALLATION.  CONTR ACTOR  TO MONITOR R U NOFF U NDER  THE RECP
FOLLOW ING INSTALLATION.


7.  CONTR ACTOR TO ENSU R E THAT R ECP  IS SECU R ED AT THE TOP  OF THE SLOP E IN A
TRENCH AND OV ER LAP  (SIDE TO SIDE AND BOTTOM TO TOP )


8.  CONTRACTOR  TO INSP ECT THE SITE DAILY OR  AFTER  SIGNIFICANT R AINFALL EV ENTS
(10mm) AND IDENTIFY AR EAS OF ER OSION OR  P OTENTIAL ER OSION.  BEST MANAGEMENT
P R ACTICES AR E TO BE U SED TO CONTR OL THE EROSION.  METHODS OF CONTROL MAY
INCLU DE THE U SE OF ER OSION CONTROL BLANKETS C/W  SEEDING, HYDR AU LIC MU LCH OR
STR AW  MU LCH, OR  SOIL BINDER .  SOILS AR E TO BE STABILIZED AS SOON AS AREAS AR E
IDENTIFIED TO P R EV ENT FU R THER  ER OSION.


SILT FENCE NOTES (SEE DETAIL OPSD 219.110)


1.  STAKES ARE TO BE INSTALLED ON THE DOW NSTR EAM SIDE OF THE BAR R IER


2.  CONTRACTOR  TO MONITOR SILT FENCE FOR  U V  DEGR ADATION


3.  SILT FENCE IS TO BE CLEANED OU T ONCE SEDIMENT R EACHES MAX IMU M 1/3 OF THE
FENCE HEIGHT


HYDRAULIC MULCH NOTES


1.  COORDINATE/CONSU LT W ITH OW NER  P R IOR  TO U TILIZING ANY HYDRAU LIC MU LCH.
TIMELINES AND SEEDING METHODS NEED TO BE CAREFU LLY CONSIDER ED P R IOR  TO
IMP LEMENTATION.


2.  ENSU R E THAT A TACKIFIER  IS U SED TO KEEP  P R ODU CT IN P LACE


3.  AP P LY SEED MIX P R IOR TO MU LCH W ITH TACKIFIER


4.  HYDR AU LIC MU LCH IS TO BE AP P LIED AS SOON AS GR ADING AND SEEDING W ORK IS
COMP LETE TO ENSU R E STABILIZATION OF SOILS.


5.  R E-AP P LY HYDR AU LIC MU LCH IF THE SU BJECT AR EA IS DAMAGED OR ER ODED BY W IND
OR  W ATER


GENERAL


1.  EQ U IP MENT AND CONSTR U CTION MATER IAL SHALL BE STORED AW AY FROM THE W ATER
IN A MANNER  THAT P R EV ENTS ANY DELETER IOU S SU BSTANCE FR OM ENTER ING THE W ATER .
REFU ELING OF MACHINER Y AND GENER ATOR S SHALL NOT BE CONDU CTED W ITHIN 30 m
OF A W ATER COU R SE AND SHALL BE COMP LETED IN A CONTROLLED MANNER  W ITH
ADEQ U ATE SP ILL P R OTECTION ON SITE.


NOTES:


Notes
1.
2.


3.


Coordinate System:  NAD 1983 U TM Zone 18N
Base features produced under license w ith  th e Ontario Ministry of 
Natural R esources and Forestry © Q ueen's P rinter for Ontario, 2016.
Orth oima g ery © Cataraqui R eg ion Conserv ation Auth ority, 2016.  
Imag ery taken in 2014.
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1.0 INTRODUCTION 


Stantec Consulting Ltd. (Stantec) was retained by Windlectric Inc. (the Proponent) to assess and 
review the need for erosion and sediment control (ESC) and stormwater management (SWM) 
measures associated with the proposed development of the Amherst Island Wind Energy Project 
(herein referred to as the “Project”).  This report is intended to address the requirements for SWM 
measures as described in Section H of the project’s REA Approval (#7123-9W9NH2) and 
supplement the information included as part of the application for a Renewable Energy 
Approval (the REA Application).  


Phase 2 of the Project includes the installation of temporary laydown area, referred to herein as 
the Central Staging Area (CSA) for stockpiling wind project components and construction 
materials, along with a concrete batch plant and a SWM facility and a substation.  Previous 
SWM documentation for the project includes: 


Amherst Island Wind Energy Project, Stormwater Management Design Brief, Stantec, 2015 


This brief includes SWM documentation for the construction of the Island and Mainland docks 
and associated access roads. 


Amherst Island Wind Energy Project, Erosion and Sediment Control and Stormwater Management 
Plan Report, Phase 1 


The Phase 1 report includes SWM documentation for the construction of the island dock 
laydown area for temporary aggregate stockpiling adjacent to the island dock access road, as 
well as the access road connecting the island dock access road which is north of Front Road, to 
the Central Staging Area south of Front Road. 


This ESC/SWM Report summarizes the assessment of potential hydrologic impacts associated with 
the construction phase (i.e., ESC) and operational phase (i.e., SWM) of the Project.  Potential 
hydrologic impacts assessed include changes to the quality and/or quantity discharged to the 
surface or sub-surface receiving systems. The objective of the report is to demonstrate that the 
Project design and proposed mitigation measures associated with the construction and 
operation phases of the Project, as described in the REA Application, detailed engineering 
design, and herein, are sufficient to minimize any potential impacts to environmental features 
within the Project area and, further, to provide details on the mitigation measures and control 
measures that will be implemented. 


1.1 STUDY APPROACH 


The study approach involved the following components: 


• A qualitative assessment of existing hydrologic conditions of the area and receiving systems. 
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• A review of the proposed Project activities as described in the REA Application with an 
emphasis on assessing potential for impacts associated with changes in hydrology. 


• Complete final design of SWM measures to control site runoff in a manner consistent with 
Ministry of Environment and Climate Change (MOECC) requirements 


• Development of an erosion and sediment control (ESC) strategy outlining the anticipated 
approach to minimize of impacts related to construction. 


1.2 BACKGROUND INFORMATION 


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 Stormwater 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 


Project-Specific Consultation / Documentation 


• Hydrogeological Investigation – Proposed Amherst Island Wind Farm, Stantec Consulting Ltd., 
January 2016 


• Amherst Island Wind Energy Project: Dock Construction Stormwater Management Brief, Stantec 
Consulting Ltd., December 2015 


• Amherst Island Wind Energy Project: Culvert Sizing Design Brief, Stantec Consulting Ltd., October 
2015 


• Supplementary Geotechnical Investigation – Proposed Amherst Island Wind Farm, Stantec 
Consulting Ltd., September 2015 


• Amherst Island Wind Energy Project: Invista Dock – Drainage Assessment, Stantec Consulting Ltd., 
August 2015 


• Geophysical Investigation to Map bedrock in Amherst Island, Ontario, Geophysics GPR 
International Inc., June 2015 


• Amherst Island Wind Energy Project: Water Assessment and Waterbody Report (WA/WR), Stantec 
Consulting Ltd., April 2013 
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• Amherst Island Wind Energy Project: Design and Operations Report (DOR), Stantec Consulting 
Ltd., December 2013  


• Amherst Island Wind Energy Project: Construction Plan Report, Stantec Consulting Ltd., December 
2013 
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2.0 ASSESSMENT OF HYDROLOGIC IMPACTS AND 
MITIGATION – OPERATIONAL PHASE (SWM) 


2.1 EXISTING CONDITIONS 


Under existing conditions the location of the CSA and substation are currently used for 
agricultural purposes.  As shown in Figure 1, surface runoff drains to a drainage channel along 
Second Concession to a culvert under Second Concession southwest of the site.  Site 
topography can be characterized as moderately sloped with slopes ranging from 1 to 4% 
draining from north to south.  Previous studies have characterized site soils as silt tills and clays 
with bedrock depths in the range of 0.15 to 0.6 m below ground surface. 


Delineation of existing drainage catchments is provided on Figure 1, and is summarized as 
follows: 


Catchment 100 – 32 ha of agricultural land in the location of the proposed central staging area 
and substation 


2.2 PROPOSED CONDITIONS 


As described in the Construction Plan Report, the 13 ha Central Staging Area is proposed to be 
stripped of topsoil, graded, proof rolled and then a gravel layer applied.  The CSA is a temporary 
construction feature and is scheduled to be rehabilitated to existing conditions following the 
completion of the construction of the project.  The CSA will drain by sheet flow to a SWM dry 
pond facility, along the CSA southern limits, to provide SWM controls prior to discharging to the 
Second Concession Drainage Ditch.  A berm along the north-central portion of the SWM facility 
directs flows to the east and west limits of the pond to minimize the potential for flows short 
circuiting through the facility.  Erosion control berms along the east and west edges prevent 
runoff from the CSA from bypassing the proposed SWM facility in addition to directing flows from 
the adjacent agricultural lands around the site. 


The 0.5 ha substation is proposed to be stripped of topsoil, graded, proof rolled and resurfaced 
with a well-drained coarse granular layer underlying electrical infrastructure.  Site access is 
restricted with fencing and a singular locked access gate.  A drainage swale along the south 
edge of the substation site collects sheet flow runoff from the substation, preventing it from 
flowing uncontrolled over adjacent agricultural land to the south and west.  Detailed grading 
design of the substation site has not been completed, however, the substation was considered 
in the design of the proposed SWM measures, as it lies within the same culvert catchment area 
as the CSA. 
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3.0 ASSESSMENT OF POTENTIAL HYDROLOGIC IMPACTS 
AND MITIGATION – DURING-CONSTRUCTION PHASE 
(ESC) 


An assessment of the erosion potential of the construction area was completed following the 
methodology outlined in the ESC Guidelines (GGHACA, 2006).  The erosion 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.  


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).  Site soils are comprised 
primarily of silt tills and clays, 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. 


The setbacks provided between the proposed project infrastructure and the surface water 
receiving features and the existing agricultural land uses surrounding the proposed infrastructure 
and the features, are such that the derivation of an ESC strategy in accordance with the “high” 
erosion potential assessment should satisfactorily address the potential impacts to the water 
features. 


3.1 DURING CONSTRUCTION DEWATERING 


As per the Construction Plan Report, it is not expected that the water table will be intercepted 
by any construction activities.   Should dewatering be required, such would affect the local 
near-surface water table only for the period for construction (until concrete is hardened).  Post-
construction, the water table would return to pre-construction levels and the relatively small 
‘footprint’ of the road base would not affect flow volumes or patterns, or the deep groundwater 
regime.  Pumping rates are not anticipated to exceed 50,000 litres per day.   


Any required dewatering operations will be completed such that discharge rates will not cause 
any flooding and erosion concerns for the downstream natural areas.  In order to prevent 
sediment migration to the downstream areas dewatering discharges may be treated with a 
variety of measures including but not limited to filter socks, sediment traps, and “frog’s foot” 
dissipaters at the discretion of the contractor.  Dewatering discharges will be directed through 
the sediment control measures to a gently sloped vegetated area greater than 30 m from any 
watercourse or wetland feature. 
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Delineation of proposed drainage catchments is provided on Figure 2, and is summarized as 
follows: 


Catchment 201 – 0.5 ha of substation area draining uncontrolled to the Second Concession 
drainage ditch 


Catchment 202 – 5.3 ha of agricultural land and access road draining overland towards the CSA 


Catchment 203 – 14 ha of graveled CSA draining by sheet flow to the proposed SWM facility at 
the south limits of the site 


Catchment 204 – 1.7 ha of agricultural land and Second Concession roadside ditch draining to 
the culvert under Second Concession southwest of the site  


Catchment 205 – 10.3 ha of agricultural land west of the central staging area draining 
uncontrolled to the Second Concession drainage ditch 


2.3 HYDROLOGIC MODELING 


A hydrologic model was prepared to simulate drainage conditions for the subject development 
using the hydrologic modeling software package known as SWMHYMO (Stormwater 
Management Hydrologic Model). The models were used to predict flows for the existing and 
proposed development conditions and design SWM systems to ensure that proposed 
development peak flow rates at the second concession road culvert do not exceed existing 
flow rates.  Storm event modeled included the 5-, 10- and 100-year SCS distribution storm events. 


Soil Conservation Service (SCS) curve numbers (CNs) of 84 and 90 were used for crop covered 
and gravel covered areas respectively on silt tills / clays.  Schematics of the SWMHYMO model 
and all input and output files are also attached. 


2.4 STORMWATER MANAGEMENT STRATEGY 


Stormwater  runoff from the proposed CSA, will be attenuated using a dry-pond facility along 
the southern limits of the site (Drawing C105).    A dry facility was selected due to the shallow 
depths to bedrock on site.  The dry facility is primarily designed to provide quantity control, but 
also serves a quality control purpose, allowing for some settlement of suspended solids. The 
facility will be drained by two (2) 525mm outlet pipes to the roadside ditch north of the 2nd 
Concession Road. Stage-storage discharge characteristics for the pond were calculated using 
spreadsheet analysis and incorporated into the hydrologic model and is attached with this 
letter. Tables highlighting the details regarding the parameters and results are found below. 
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Table 1 - SWM Facility Design Characteristics 


Total Contributing Area 19.74 ha 
Total Area Modelled 31.77 ha 
Pond Elevations (Bottom/Top) 82.70 m / 83.75 m 
Twinned Outlet Pipe Elevation / Diameter 82.65 m / 525 mm 


 
Table 2:  Stormwater Management Facility Operating Characteristics 


Storm Event 5-year 10-year 100-year 
Existing Flows to Second Concession (m³/s) 1.56 1.94 3.19 
Proposed Flows to Second Concession (m³/s) 1.11 1.35 1.99 
Proposed Flows to SWM Facility (m³/s) 1.31 1.60 2.54 
Proposed Flows from SWM Facility (m³/s) 0.10 0.12 0.20 
Maximum Storage Used (m³) 2899 3608 6320 
Maximum Ponding Depth (m) 0.48 0.60 0.85 
Drawdown Time (hrs) 4 4.5 5 


 
As illustrated in Table 2, above, water quantity control targets have been met as the post-
development peak flow rates are less than the target discharges established using existing 
conditions modeling. 


2.4.1 Water Quality Control 


Water quality benefits of the proposed perimeter grassed swales and vegetated dry pond 
facility are achieved as a result of the runoff / vegetation interaction which slows the velocity of 
runoff, as compared to a piped system, thereby promoting the sedimentation of particulate 
matter.  The vegetation also provides nutrient uptake benefits to help reduce biological 
pollutants such as nitrogen and phosphorous.  Due to the temporary nature of the CSA and the 
shallow depth to bedrock, the proposed dry pond facility will provide adequate water quality 
control for the proposed works. 


Under proposed conditions, the substation is covered by washed crushed stone and electrical 
infrastructure.  The crushed stone areas will not be subjected to vehicular traffic and therefore, 
will be less susceptible to compaction and sediment build-up / wash-off cycles.  Runoff from this 
portion of the substation is considered “clean” and does not require additional water quality 
control.  Site access is gated and will be restricted to routine inspection and maintenance 
operations, minimizing opportunity for sediment build-up and wash-off.  Impacts to water quality 
are considered to be negligible, with associated control proposed to be provided through the 
use of a grassed swale at the south end of the substation site and the existing downstream 
vegetated conveyance system. 
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2.4.2 Design Considerations 


As the dry pond facility is proposed to be constructed in winter/spring 2017 additional measures 
have been included in the design of the CSA to minimize the potential for sediment to migrate 
offsite, prior to site vegetation becoming fully established.  The perimeter berms around the CSA 
are to be covered by straw matting, while the swales on the interior side of the berm are to be 
covered by Anti-Wash Geojute to minimize erosion potential of designed features.  The outlet of 
the dry pond facility will be protected by a double layer of light duty silt fencing.  Light duty silt 
fencing was chosen for ease of installation and maintenance, as it can be manipulated without 
the assistance of machinery and limited access to the outlet structure. 


The pond is proposed to be lined with an impervious liner to prevent migration of any deleterious 
substances into the subsurface soils bedrock below. 


Due to the temporary nature of the CSA and to maximize the amount of working area, the dry 
pond facility has been sized to contain the 10-year rainfall event.  Under larger storm events, 
ponding will occur onto the graveled area on the site.  The 100-year ponding limit has been 
delineated on the attached drawings, and will be identified on site.  Ponding depths on the 
graveled area of the site will not exceed 0.10 meters, which still allows for vehicle passage. 
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Detailed pumping records will be kept on site to ensure that maximum pumping rates are not 
exceeded.  


3.2 EROSION AND SEDIMENTATION CONTROL PLAN 


As described in the Construction Plan Report, the various construction activities required to 
develop the site include topsoil removal, minor grading activities, infrastructure installation, 
creation of granular access roads, and general construction traffic.  If left unmitigated, these 
activities will result in impacts ranging from disturbance of at-surface soils and exposure of the 
native sub-soils to potential erosion and sediment transport to offsite locations. 


Erosion control will be achieved primarily through the excavation-and-backfill methods of 
construction and by limiting the duration of exposure of disturbed sub-soils inherent in the 
construction process.  For example, laydown area construction includes the removal of topsoil 
and sub-soils as necessary to achieve a competent base, followed by the placement of 
granular material back to proposed grade elevations (or marginally above); hence, the work 
areas are generally “self-contained” and protected from erosion and sediment transport by 
definition.  Further, at any given location, these works will be completed in short order, 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 plan 
(Drawing C105), and include, but not necessarily be limited to, the following items: 


• 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 silt fence (per OPSD 219.110) on the downstream sides of disturbed areas within 
30 m of the buffers to environmental features and around entirety of temporarily 
stockpiled soils; 


o Temporarily stockpiled materials will be covered with rolled erosion control products 
when the material is expected to be left in place in excess of 10 days 


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 Erosion control berms are to be stabilized with straw matting 


o Perimeter swales are to be stabilized with Antiwash Geojute 


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; 
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• Complete work in and around watercourses when the features are at their driest.  All in-water 
work should be completed within MNR timing windows to protect local fish populations during 
their spawning and egg incubation periods. A typical construction timing window for 
warmwater streams in the Peterborough District is July 1st to March 31st. 


• 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 nearby watercourses: 


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


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


o A refuelling zone has been designated on the attached sediment and erosion 
control plans 


o Spills should be reported to the MOE Spills Action Centre; 


o Any part of equipment entering 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. 


o Two 525 mm PVC caps will be stored on-site to plug the upstream end of the SWM facility 
outlet pipes in the event of a spill 


• 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. 


The proposed erosion and sediment control plan focuses on the CSA, however does not include 
details on the substation, as detailed design has not been completed for the substation site.  
Erosion and sediment control details for the substation site will be provided under separate 
cover. 


3.3 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 
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sediment controls daily and after each significant rainfall event (10 mm), and immediate repair 
of any deficiencies.  This program will consist of the following activities: 


• Visual inspection of the ESC measures to ensure discharged flows are generally free of 
sediment and turbidity 


• 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: 


• 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. 


• Convene a meeting with the appropriate review agencies to discuss the problem. 


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


• Implement additional mitigation measures and monitor the results. 


3.4 LONG TERM EROSION AND SEDIMENT CONTROL 


Per the Construction Plan Report, upon the completion of backfilling and the subsequent 
disposition of excess soil elsewhere within the properties by the property owners, replanting with 
native vegetation will be undertaken in areas where active agricultural is not anticipated. 


One year after construction a survey will be undertaken to ensure that long-term erosion control 
measures have been effective.  This will include an inspection of drainage facilities associated 
with the Project construction (e.g., culverts) for structural integrity and any excessive amount of 
silt collection.  Seeded or replanted areas will be inspected to ensure that revegetation 
measures were successful and reseeding or replanting will occur where necessary. 


If erosion control measures are found to be less than fully effective during this survey, reseeding 
or replanting of problem areas will take place.  Should there be residual effects noted during 
post-construction monitoring, advice on contingency measures will be sought out and applied. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 


Based on the preceding design report the following conclusions can be drawn: 


• Water quality and quantity control for the CSA is provided using a dry pond facility at the 
southern limits of the site. 


• No formal water quality control is required for the substation.  Water quantity control for the 
substation is provided through the overcontrol of peak runoff rates from the CSA 


Based on the findings of this report, the following recommendations are provided: 


• The proposed SWM and ESC measures be implemented for the subject site. 


• The Monitoring and Maintenance Program be undertaken to ensure that the proposed 
measures function appropriately. 
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TABLE OF CURVE NUMBERS (CN's)
Land Use Hydrologic Soil Type


A AB B BC C CD D
Meadow "Good" 30 44 58 65 71 75 78 MTO
Woodlot "Fair" 36 48 60 67 73 76 79 MTO
Lawns "Good" 39 50 61 68 74 77 80 USDA
Pasture/Range 58 62 65 71 76 79 81 MTO
Crop 66 70 74 78 82 84 86 MTO
Gravel 76 81 85 87 89 90 91 MTO
Bare Soil (Fallow) 77 82 86 89 91 93 94
Impervious 98 98 98 98 98 98 98 MTO
MTO - Ministry of Transportation Ontario Drainage Manual (1997), Design Chart 1.09-Soil/Land Use Curve Numbers
USDA - United States Department of Agriculture (2004), National Engineering Handbook, Part 630 Hydrology, 


Chapter 9 Hydrologic Soil Cover Compexes


Source







SWMHYMO Parameters
Job: Central Laydown SWM AIWEP
Job # 1609-60595
Eng: AKK
Date: 2017-02-06


Area CN Rise Length
Catchment 


Slope Tc Tp
(ha) (m) (m) (%) (hrs) (hrs)


100 DESIGN NASHYD 31.72 84 4 405 0.99 0.77 0.46


201 DESIGN NASHYD 0.46 90 0.25 55 0.45 0.37 0.22
202 DESIGN NASHYD 5.33 84 1.5 150 1.00 0.47 0.28
203 DESIGN NASHYD 13.95 90 3 290 1.03 0.64 0.38
204 DESIGN NASHYD 1.77 84 3 290 1.03 0.64 0.38
205 DESIGN NASHYD 10.26 84 6.5 585 1.11 0.89 0.53


31.77


Notes:
Time of Concentration calculated using the Airport Method Tc = [ 3.26 (1.1-C) L0.5] / S0.33


(For areas less than 100 ha) Where: C = Runoff Coefficient = 0.4 for undeveloped areas
L = Length of Overland Flow (m)
S = Slope (%)


Time to Peak Tp = 0.6Tc
CN is a weighed average for CALIB NASHYD


Proposed Conditions


Existing Conditions


Catchment 
Number SWMHYMO Command







Job: Central Laydown SWM AIWEP
Job # 1609-60595
Eng: AKK
Date: 2017-02-06 Orifice C: 0.6 Overflow Outlet Elevation: 83.70 m


Invert (m): 82.65 Weir Coefficient: 1.60
Diameter (mm): 525 Weir Width: 10 m


Area (m²): 0.216 Q=CLH^1.5
Q=CA(2gh)^0.5


Twin outlet orifice pipes


Elevation 
(m)


Oriface 
Head 
(m)


Area 
(m²)


Increment
al Volume 


(m³)


Total 
Volume 


(m³)


Orifice 
Discharge 


(m³/s)


Overflow 
Weir 


Discharge 
(m³/s)


Total 
Discharge 


(m³/s)


Increment
al 


Drawdown 
Time (sec)


Cumulativ
e 


Drawdown 
Time (Hrs)


Top of Storage Area 83.75 0.84 20244 961.9 9539.5 0.527 0.716 1.769 690 6.20
Bottom of Weir 83.70 0.79 18231 1621.8 8577.7 0.511 0.000 1.021 1642 6.01
100 Year Ponding Elevation (83.58) 83.60 0.69 14205 1283.1 6955.9 0.477 0.954 1398 5.55


83.50 0.59 11457 1096.5 5672.8 0.441 0.882 1301 5.16
83.40 0.49 10474 949.0 4576.2 0.402 0.803 1249 4.80
83.30 0.39 8507 376.2 3627.2 0.358 0.716 543 4.46
83.25 0.34 6540 324.1 3251.1 0.334 0.668 504 4.30


5 Year Ponding Elevation (83.21) 83.20 0.29 6426 631.1 2926.9 0.308 0.617 1132 4.16
83.10 0.19 6197 608.3 2295.8 0.249 0.498 1451 3.85
83.00 0.09 5968 585.4 1687.5 0.170 0.340 2010 3.45
82.90 5739 562.5 1102.1 0.121 0.242 3008 2.89
82.80 5511 539.6 539.6 0.066 0.132 7392 2.05


Bottom of Storage 82.70 5282 0.0 0.0 0.007 0.014
Outlet Invert 82.65 0 0 0.000 0.000


Stage-Storage-Discharge Caculations







Proposed Conditions  
SWMHYMO Schematic 
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(C:\...CLAt525o.dat) AIWEP


Stantec Consulting Ltd. (Kitchener) Stantec Consulting Ltd.Page 1


00001> 2     Metric units
00002> *#******************************************************************************
00003> *#  Project Name: [AIWP Central Staging SWM] Project Number:[1609-60595]
00004> *#  Date        : 02-06-2017
00005> *#  Modeller    : [AKK]
00006> *#  Company     : Stantec Consulting Ltd. (London)
00007> *#  License #   :  4730904 
00008> *#******************************************************************************
00009> *#
00010> *#  This model represents the hydologic characteristics of the Amherst Island
00011> *#  Catchment 15 proposed conditions.
00012> *#  Storm events modeled are:
00013> *#  5YR, 10YR and 100YR 24hr SCS STORMS (Amherst Island, ONT. IDF)
00014> *#  
00015> *#******************************************************************************
00016> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[5] 
00017>                     ["AI5SCS.24h"] <--storm filename, one per line for NSTORM time
00018> *%-----------------|-----------------------------------------------------------|
00019> READ STORM          STORM_FILENAME=["STORM.001"]
00020> *%-----------------|-----------------------------------------------------------|
00021> *# Existing Conditions
00022> *%-----------------|-----------------------------------------------------------|
00023> DESIGN NASHYD       ID=[1], NHYD=["100"], DT=[1]min, AREA=[31.72](ha),
00024>                     DWF=[0](cms), CN/C=[84], TP=[0.46]hrs,
00025>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00026> *%-----------------|-----------------------------------------------------------|
00027> *# Proposed Conditions
00028> *#-----------------|-----------------------------------------------------------|
00029> DESIGN NASHYD       ID=[1], NHYD=["201"], DT=[1]min, AREA=[0.46](ha),
00030>                     DWF=[0](cms), CN/C=[90], TP=[0.22]hrs,
00031>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00032> *#-----------------|-----------------------------------------------------------|
00033> DESIGN NASHYD       ID=[2], NHYD=["202"], DT=[1]min, AREA=[5.33](ha),
00034>                     DWF=[0](cms), CN/C=[84], TP=[0.28]hrs,
00035>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00036> *#-----------------|-----------------------------------------------------------|
00037> DESIGN NASHYD       ID=[3], NHYD=["203"], DT=[1]min, AREA=[13.95](ha),
00038>                     DWF=[0](cms), CN/C=[90], TP=[0.38]hrs,
00039>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00040> *#-----------------|-----------------------------------------------------------|
00041> ADD HYD             IDsum=[4], NHYD=["To Pond"], IDs to add=[2+3]
00042> *%-----------------|-----------------------------------------------------------|
00043> DESIGN NASHYD       ID=[5], NHYD=["204"], DT=[1]min, AREA=[1.77](ha),
00044>                     DWF=[0](cms), CN/C=[84], TP=[0.38]hrs,
00045>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00046> *#-----------------|-----------------------------------------------------------|
00047> DESIGN NASHYD       ID=[6], NHYD=["205"], DT=[1]min, AREA=[10.26](ha),
00048>                     DWF=[0](cms), CN/C=[84], TP=[0.53]hrs,
00049>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00050> *%-----------------|-----------------------------------------------------------|
00051> *# Twinned 525mm pipes outletting from the SWM
00052> ROUTE RESERVOIR     IDout=[2],   NHYD=["SWM-525"],  IDin=[4],  
00053>                     RDT=[2](min), 
00054>                           TABLE of ( OUTFLOW-STORAGE ) values 
00055>                                       (cms) - (ha-m)
00056>                                     [   0.0 ,  0.0 ]
00057>                                     [ 0.014 , 0.0001 ]
00058>                                     [ 0.132 ,  0.054 ]
00059>                                     [ 0.242 ,  0.110 ]
00060>                                     [ 0.340 ,  0.169 ]
00061>                                     [ 0.498 ,  0.230 ]
00062>                                     [ 0.617 ,  0.293 ]
00063>                                     [ 0.668 ,  0.325 ]
00064>                                     [ 0.716 ,  0.363 ]
00065>                                     [ 0.803 ,  0.458 ]
00066>                                     [ 0.882 ,  0.567 ]
00067>                                     [ 0.954 ,  0.696 ]
00068>                                     [ 1.021 ,  0.858 ]
00069>                                     [ 1.769 ,  0.954 ]
00070>                                     [   -1  ,  -1  ]  (max twenty pts)
00071>                           IDovf=[3], NHYDovf=["OV-SWM"]
00072> *#-----------------|-----------------------------------------------------------|
00073> ADD HYD             IDsum=[4], NHYD=["@Outlet"], IDs to add=[5+2+3]
00074> *%-----------------|-----------------------------------------------------------|
00075> ADD HYD             IDsum=[2], NHYD=["Total"], IDs to add=[4+1+6]
00076> *%-----------------|-----------------------------------------------------------|
00077> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[10] 
00078>                     ["AI10SCS.24h"] <--storm filename, one per line for NSTORM tim
00079> *%-----------------|-----------------------------------------------------------|
00080> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[100] 
00081>                     ["AI100SCS.24h"] <--storm filename, one per line for NSTORM ti
00082> *%-----------------|-----------------------------------------------------------|
00083> FINISH
00084> 
00085> 
00086> 
00087> 
00088> 
00089> 
00090> 
00091> 
00092> 
00093> 
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00001> =================================================================================
00002> 
00003>    SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999    =========
00004>    S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
00005>    SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9   Ver  4.05
00006>        S   W W   M   M  H   H    Y    M   M  O   O       9999   9999   Sept 2011
00007>    SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9   =========
00008>                                                         9   9  9   9   # 4730904
00009>         StormWater Management HYdrologic Model           999    999    =========
00010> 
00011>  *******************************************************************************
00012>  ***************************** SWMHYMO Ver/4.05  ******************************
00013>  *********  A single event and continuous hydrologic simulation model  *********
00014>  *********     based on the principles of HYMO and its successors      *********
00015>  *********                 OTTHYMO-83 and OTTHYMO-89.                  *********
00016>  *******************************************************************************
00017>  ********* Distributed by:  J.F. Sabourin and Associates Inc.          *********
00018>  *********                  Ottawa,  Ontario: (613) 836-3884           *********
00019>  *********                  Gatineau, Quebec: (819) 243-6858           *********
00020>  *********                  E-Mail: swmhymo@jfsa.Com                   *********
00021>  *******************************************************************************
00022> 
00023>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  +++++++++ Licensed user: Stantec Consulting Ltd. (Kitchener)          +++++++++
00025>  +++++++++                Kitchener             SERIAL#:4730904        +++++++++
00026>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  *******************************************************************************
00029>  *********           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *********
00030>  *********           Maximum value for ID numbers  :     10            *********
00031>  *********           Max. number of rainfall points: 105408            *********
00032>  *********           Max. number of flow points    : 105408            *********
00033>  *******************************************************************************
00034> 
00035>  ***** DESCRIPTION SUMMARY TABLE HEADERS (units depend on METOUT in START) *****
00036>  *****---------------------------------------------------------------------*****
00037>  *****    ID:  Hydrograph IDentification numbers, (1-10).                  *****
00038>  *****  NHYD:  Hydrograph reference numbers, (6 digits or characters).     *****
00039>  *****  AREA:  Drainage area associated with hydrograph, (ac.) or (ha.).   *****
00040>  ***** QPEAK:  Peak flow of simulated hydrograph, (ft^3/s) or (m^3/s).     *****
00041>  ***** TpeakDate_hh:mm is the date and time of the peak flow.              *****
00042>  *****  R.V.:  Runoff Volume of simulated hydrograph, (in) or (mm).        *****
00043>  *****  R.C.:  Runoff Coefficient of simulated hydrograph, (ratio).        *****
00044>  *****     *:  see WARNING or NOTE message printed at end of run.          *****
00045>  *****    **:  see  ERROR  message printed at end of run.                  *****
00046>  *******************************************************************************
00047>  *******************************************************************************
00048> 
00049> :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
00050> 
00051>  *******************************************************************************
00052> 
00053>  ***********************   S U M M A R Y   O U T P U T   ***********************
00054>  *******************************************************************************
00055>  *         DATE: 2017-02-06     TIME: 18:51:34     RUN COUNTER: 001421         *
00056>  *******************************************************************************
00057>  * Input   filename: C:\usr\_AIWEP\CLAt525o.dat                                *
00058>  * Output  filename: C:\usr\_AIWEP\CLAt525o.out                                *
00059>  * Summary filename: C:\usr\_AIWEP\CLAt525o.sum                                *
00060>  * User comments:                                                              *
00061>  * 1:__________________________________________________________________________*
00062>  * 2:__________________________________________________________________________*
00063>  * 3:__________________________________________________________________________*
00064>  *******************************************************************************
00065> 
00066>   
00067> #******************************************************************************
00068> #  Project Name: [AIWP Central Staging SWM] Project Number:[1609-60595]        
00069> #  Date        : 02-06-2017                                                    
00070> #  Modeller    : [AKK]                                                         
00071> #  Company     : Stantec Consulting Ltd. (London)                              
00072> #  License #   :  4730904                                                      
00073> #******************************************************************************
00074> #                                                                              
00075> #  This model represents the hydologic characteristics of the Amherst Island   
00076> #  Catchment 15 proposed conditions.                                           
00077> #  Storm events modeled are:                                                   
00078> #  5YR, 10YR and 100YR 24hr SCS STORMS (Amherst Island, ONT. IDF)              
00079> #                                                                              
00080> #******************************************************************************
00081>   ** END OF RUN :   4
00082> 
00083> *******************************************************************************
00084> 
00085> 
00086> 
00087> 
00088> 
00089>  RUN:COMMAND#
00090>  005:0001-------------------------------------------------------------------------
00091>      START
00092>       [TZERO =    .00 hrs on        0]
00093>       [METOUT=   2    (1=imperial, 2=metric output)]
00094>       [NSTORM=   1 ]
00095>       [NRUN  =   5 ]
00096> #******************************************************************************
00097> #  Project Name: [AIWP Central Staging SWM] Project Number:[1609-60595]        
00098> #  Date        : 02-06-2017                                                    
00099> #  Modeller    : [AKK]                                                         
00100> #  Company     : Stantec Consulting Ltd. (London)                              
00101> #  License #   :  4730904                                                      
00102> #******************************************************************************
00103> #                                                                              
00104> #  This model represents the hydologic characteristics of the Amherst Island   
00105> #  Catchment 15 proposed conditions.                                           
00106> #  Storm events modeled are:                                                   
00107> #  5YR, 10YR and 100YR 24hr SCS STORMS (Amherst Island, ONT. IDF)              
00108> #                                                                              
00109> #******************************************************************************
00110>  005:0002-------------------------------------------------------------------------
00111>      READ STORM        
00112>       Filename = STORM.001                                                   
00113>       Comment  =                                                             
00114>       [SDT=15.00:SDUR=  24.00:PTOT=  71.40]
00115> # Existing Conditions                                                          
00116>  005:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00117>      DESIGN NASHYD      01:100           31.72    1.858 No_date   12:21   41.31 .5
00118>       [CN= 84.0: N= 3.00]
00119>       [Tp=  .46:DT= 1.00]
00120> # Proposed Conditions                                                          
00121> #-----------------|-----------------------------------------------------------|
00122>  005:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00123>      DESIGN NASHYD      01:201             .46     .054 No_date   12:06   49.79 .6
00124>       [CN= 90.0: N= 3.00]
00125>       [Tp=  .22:DT= 1.00]
00126> #-----------------|-----------------------------------------------------------|
00127>  005:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00128>      DESIGN NASHYD      02:202            5.33     .440 No_date   12:10   41.31 .5
00129>       [CN= 84.0: N= 3.00]
00130>       [Tp=  .28:DT= 1.00]
00131> #-----------------|-----------------------------------------------------------|
00132>  005:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00133>      DESIGN NASHYD      03:203           13.95    1.140 No_date   12:15   49.79 .6
00134>       [CN= 90.0: N= 3.00]


00135>       [Tp=  .38:DT= 1.00]
00136> #-----------------|-----------------------------------------------------------|
00137>  005:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00138>      ADD HYD            02:202            5.33     .440 No_date   12:10   41.31  n
00139>                      +  03:203           13.95    1.140 No_date   12:15   49.79  n
00140>       [DT= 1.00]  SUM=  04:To Pond       19.28    1.562 No_date   12:13   47.45  n
00141>  005:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00142>      DESIGN NASHYD      05:204            1.77     .119 No_date   12:16   41.31 .5
00143>       [CN= 84.0: N= 3.00]
00144>       [Tp=  .38:DT= 1.00]
00145> #-----------------|-----------------------------------------------------------|
00146>  005:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00147>      DESIGN NASHYD      06:205           10.26     .543 No_date   12:26   41.31 .5
00148>       [CN= 84.0: N= 3.00]
00149>       [Tp=  .53:DT= 1.00]
00150> # Twinned 525mm pipes outletting from the SWM                                  
00151>  005:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00152>      ROUTE RESERVOIR -> 04:To Pond       19.28    1.562 No_date   12:13   47.45  n
00153>       [RDT= 1.00] out<- 02:SWM-525       19.28     .637 No_date   12:51   47.45  n
00154>             overflow <= 03:OV-SWM          .00     .000 No_date    0:00     .00  n
00155>      {MxStoUsed=.3058E+00, TotOvfVol=.0000E+00, N-Ovf=    0, TotDurOvf=    0.hrs}
00156> #-----------------|-----------------------------------------------------------|
00157>  005:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00158>      ADD HYD            05:204            1.77     .119 No_date   12:16   41.31  n
00159>                      +  02:SWM-525       19.28     .637 No_date   12:51   47.45  n
00160>                      +  03:OV-SWM          .00     .000 No_date    0:00     .00  n
00161>       [DT= 1.00]  SUM=  04:@Outlet       21.05     .701 No_date   12:43   46.93  n
00162>  005:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00163>      ADD HYD            04:@Outlet       21.05     .701 No_date   12:43   46.93  n
00164>                      +  01:201             .46     .054 No_date   12:06   49.79  n
00165>                      +  06:205           10.26     .543 No_date   12:26   41.31  n
00166>       [DT= 1.00]  SUM=  02:Total         31.77    1.232 No_date   12:32   45.16  n
00167>   ** END OF RUN :   9
00168> 
00169> *******************************************************************************
00170> 
00171> 
00172> 
00173> 
00174> 
00175>  RUN:COMMAND#
00176>  010:0001-------------------------------------------------------------------------
00177>      START
00178>       [TZERO =    .00 hrs on        0]
00179>       [METOUT=   2    (1=imperial, 2=metric output)]
00180>       [NSTORM=   1 ]
00181>       [NRUN  =  10 ]
00182> #******************************************************************************
00183> #  Project Name: [AIWP Central Staging SWM] Project Number:[1609-60595]        
00184> #  Date        : 02-06-2017                                                    
00185> #  Modeller    : [AKK]                                                         
00186> #  Company     : Stantec Consulting Ltd. (London)                              
00187> #  License #   :  4730904                                                      
00188> #******************************************************************************
00189> #                                                                              
00190> #  This model represents the hydologic characteristics of the Amherst Island   
00191> #  Catchment 15 proposed conditions.                                           
00192> #  Storm events modeled are:                                                   
00193> #  5YR, 10YR and 100YR 24hr SCS STORMS (Amherst Island, ONT. IDF)              
00194> #                                                                              
00195> #******************************************************************************
00196>  010:0002-------------------------------------------------------------------------
00197>      READ STORM        
00198>       Filename = STORM.001                                                   
00199>       Comment  =                                                             
00200>       [SDT=15.00:SDUR=  24.00:PTOT=  83.00]
00201> # Existing Conditions                                                          
00202>  010:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00203>      DESIGN NASHYD      01:100           31.72    2.308 No_date   12:21   51.14 .6
00204>       [CN= 84.0: N= 3.00]
00205>       [Tp=  .46:DT= 1.00]
00206> # Proposed Conditions                                                          
00207> #-----------------|-----------------------------------------------------------|
00208>  010:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00209>      DESIGN NASHYD      01:201             .46     .065 No_date   12:06   60.54 .7
00210>       [CN= 90.0: N= 3.00]
00211>       [Tp=  .22:DT= 1.00]
00212> #-----------------|-----------------------------------------------------------|
00213>  010:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00214>      DESIGN NASHYD      02:202            5.33     .546 No_date   12:10   51.14 .6
00215>       [CN= 84.0: N= 3.00]
00216>       [Tp=  .28:DT= 1.00]
00217> #-----------------|-----------------------------------------------------------|
00218>  010:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00219>      DESIGN NASHYD      03:203           13.95    1.385 No_date   12:15   60.54 .7
00220>       [CN= 90.0: N= 3.00]
00221>       [Tp=  .38:DT= 1.00]
00222> #-----------------|-----------------------------------------------------------|
00223>  010:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00224>      ADD HYD            02:202            5.33     .546 No_date   12:10   51.14  n
00225>                      +  03:203           13.95    1.385 No_date   12:15   60.54  n
00226>       [DT= 1.00]  SUM=  04:To Pond       19.28    1.908 No_date   12:13   57.94  n
00227>  010:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00228>      DESIGN NASHYD      05:204            1.77     .147 No_date   12:16   51.14 .6
00229>       [CN= 84.0: N= 3.00]
00230>       [Tp=  .38:DT= 1.00]
00231> #-----------------|-----------------------------------------------------------|
00232>  010:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00233>      DESIGN NASHYD      06:205           10.26     .675 No_date   12:26   51.14 .6
00234>       [CN= 84.0: N= 3.00]
00235>       [Tp=  .53:DT= 1.00]
00236> # Twinned 525mm pipes outletting from the SWM                                  
00237>  010:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00238>      ROUTE RESERVOIR -> 04:To Pond       19.28    1.908 No_date   12:13   57.94  n
00239>       [RDT= 1.00] out<- 02:SWM-525       19.28     .733 No_date   12:53   57.94  n
00240>             overflow <= 03:OV-SWM          .00     .000 No_date    0:00     .00  n
00241>      {MxStoUsed=.3816E+00, TotOvfVol=.0000E+00, N-Ovf=    0, TotDurOvf=    0.hrs}
00242> #-----------------|-----------------------------------------------------------|
00243>  010:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00244>      ADD HYD            05:204            1.77     .147 No_date   12:16   51.14  n
00245>                      +  02:SWM-525       19.28     .733 No_date   12:53   57.94  n
00246>                      +  03:OV-SWM          .00     .000 No_date    0:00     .00  n
00247>       [DT= 1.00]  SUM=  04:@Outlet       21.05     .817 No_date   12:38   57.37  n
00248>  010:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00249>      ADD HYD            04:@Outlet       21.05     .817 No_date   12:38   57.37  n
00250>                      +  01:201             .46     .065 No_date   12:06   60.54  n
00251>                      +  06:205           10.26     .675 No_date   12:26   51.14  n
00252>       [DT= 1.00]  SUM=  02:Total         31.77    1.494 No_date   12:29   55.40  n
00253>   ** END OF RUN :  99
00254> 
00255> *******************************************************************************
00256> 
00257> 
00258> 
00259> 
00260> 
00261>  RUN:COMMAND#
00262>  100:0001-------------------------------------------------------------------------
00263>      START
00264>       [TZERO =    .00 hrs on        0]
00265>       [METOUT=   2    (1=imperial, 2=metric output)]
00266>       [NSTORM=   1 ]
00267>       [NRUN  = 100 ]
00268> #******************************************************************************
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00269> #  Project Name: [AIWP Central Staging SWM] Project Number:[1609-60595]        
00270> #  Date        : 02-06-2017                                                    
00271> #  Modeller    : [AKK]                                                         
00272> #  Company     : Stantec Consulting Ltd. (London)                              
00273> #  License #   :  4730904                                                      
00274> #******************************************************************************
00275> #                                                                              
00276> #  This model represents the hydologic characteristics of the Amherst Island   
00277> #  Catchment 15 proposed conditions.                                           
00278> #  Storm events modeled are:                                                   
00279> #  5YR, 10YR and 100YR 24hr SCS STORMS (Amherst Island, ONT. IDF)              
00280> #                                                                              
00281> #******************************************************************************
00282>  100:0002-------------------------------------------------------------------------
00283>      READ STORM        
00284>       Filename = STORM.001                                                   
00285>       Comment  =                                                             
00286>       [SDT=15.00:SDUR=  24.00:PTOT= 119.80]
00287> # Existing Conditions                                                          
00288>  100:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00289>      DESIGN NASHYD      01:100           31.72    3.804 No_date   12:20   83.96 .7
00290>       [CN= 84.0: N= 3.00]
00291>       [Tp=  .46:DT= 1.00]
00292> # Proposed Conditions                                                          
00293> #-----------------|-----------------------------------------------------------|
00294>  100:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00295>      DESIGN NASHYD      01:201             .46     .102 No_date   12:06   95.51 .7
00296>       [CN= 90.0: N= 3.00]
00297>       [Tp=  .22:DT= 1.00]
00298> #-----------------|-----------------------------------------------------------|
00299>  100:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00300>      DESIGN NASHYD      02:202            5.33     .898 No_date   12:09   83.96 .7
00301>       [CN= 84.0: N= 3.00]
00302>       [Tp=  .28:DT= 1.00]
00303> #-----------------|-----------------------------------------------------------|
00304>  100:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00305>      DESIGN NASHYD      03:203           13.95    2.170 No_date   12:15   95.52 .7
00306>       [CN= 90.0: N= 3.00]
00307>       [Tp=  .38:DT= 1.00]
00308> #-----------------|-----------------------------------------------------------|
00309>  100:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00310>      ADD HYD            02:202            5.33     .898 No_date   12:09   83.96  n
00311>                      +  03:203           13.95    2.170 No_date   12:15   95.52  n
00312>       [DT= 1.00]  SUM=  04:To Pond       19.28    3.032 No_date   12:13   92.32  n
00313>  100:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00314>      DESIGN NASHYD      05:204            1.77     .243 No_date   12:15   83.96 .7
00315>       [CN= 84.0: N= 3.00]
00316>       [Tp=  .38:DT= 1.00]
00317> #-----------------|-----------------------------------------------------------|
00318>  100:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00319>      DESIGN NASHYD      06:205           10.26    1.113 No_date   12:25   83.96 .7
00320>       [CN= 84.0: N= 3.00]
00321>       [Tp=  .53:DT= 1.00]
00322> # Twinned 525mm pipes outletting from the SWM                                  
00323>  100:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00324>      ROUTE RESERVOIR -> 04:To Pond       19.28    3.032 No_date   12:13   92.32  n
00325>       [RDT= 1.00] out<- 02:SWM-525       19.28     .936 No_date   12:59   92.32  n
00326>             overflow <= 03:OV-SWM          .00     .000 No_date    0:00     .00  n
00327>      {MxStoUsed=.6643E+00, TotOvfVol=.0000E+00, N-Ovf=    0, TotDurOvf=    0.hrs}
00328> #-----------------|-----------------------------------------------------------|
00329>  100:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00330>      ADD HYD            05:204            1.77     .243 No_date   12:15   83.96  n
00331>                      +  02:SWM-525       19.28     .936 No_date   12:59   92.32  n
00332>                      +  03:OV-SWM          .00     .000 No_date    0:00     .00  n
00333>       [DT= 1.00]  SUM=  04:@Outlet       21.05    1.077 No_date   12:32   91.62  n
00334>  100:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.
00335>      ADD HYD            04:@Outlet       21.05    1.077 No_date   12:32   91.62  n
00336>                      +  01:201             .46     .102 No_date   12:06   95.51  n
00337>                      +  06:205           10.26    1.113 No_date   12:25   83.96  n
00338>       [DT= 1.00]  SUM=  02:Total         31.77    2.223 No_date   12:26   89.20  n
00339>  100:0002-------------------------------------------------------------------------
00340>       FINISH
00341> ----------------------------------------------------------------------------------
00342> **********************************************************************************
00343>      WARNINGS / ERRORS / NOTES
00344>      -------------------------
00345>    Simulation ended on 2017-02-06     at 18:51:35
00346> ==================================================================================
00347> 
00348> 
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SCHEDULE 20 – Stormwater Management Plan Report 


 
 
Note this Schedule includes three documents that collectively cover the extents of the Project area.   The 
documents are as below: 


 


1. Full Erosion and Sediment Control and Stormwater Management Plan Report for Phase 1 
of the Project, which includes Island dock, access road from dock to Front Road, and 
access road south of Front Road 


 


2. Full Erosion and Sediment Control and Stormwater Management Plan Report for Phase 2 – 
Central laydown area and substation 


 


3. Technical  memorandum  summarizing  draft  Full  Erosion  and  Sediment  Control  and 
Stormwater Management Plan Report for Phase 3 – Balance of Project area 





