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1.0 INTRODUCTION

The following Surface Water Assessment Report was prepared by the Walter Fedy Partnership in
support of the Woolwich Bio-En Inc. Renewable Energy Plant proposed in Elmira, Ontario. The
objective of this report is to provide the design details for the proposed stormwater management
system for approval by the Township of Woolwich in compliance with Section 53 of the Ontario Water
Resources Act and Ontario Regulation 359/09 made under the Environmental Protection Act
Renewable Energy Approvals Under Part V.0.1 of the Act.

The proposed facility is located at the Martin's Lane extension, in the Township of Woolwich, in
Elmira, Ontario, as shown in Drawing C1-1. The proposed site is approximately 1.5 ha with no off site
contributing drainage area. The proposed development will comprise a renewable energy facility that
includes a repository tank, digester and process tanks, a loading and receiving area, support and
operations buildings, bio-filters and a waste gas flare as shown on Drawing C1-2.

2.0 SITE DESCRIPTION

The site is sloped from north to south, beginning at the crest of a local high point and extending south
to the Martin’s Lane extension. The site is former agricultural land with topsoil over clay deposits
extending to a depth in excess of 3 m.

Groundwater inflow into any excavation on site necessary in support of construction is not anticipated
due to the large excavation on the neighbouring property that has effectively dewatered the
immediate area.

At least 150 mm of OPSS Granular A should be used as pipe bedding for sewer and water pipes. The
bedding material should extend to the spring line of the pipe and should be compacted to at least 95
percent of the standard Proctor maximum dry density using suitable vibratory compaction equipment.
Cover material, from spring line of the pipe to at least 300 mm above the top of pipe, should consist of
OPSS Granular A or Granular B Type | with a maximum particle size of 25 mm. It should generally be
possible to re-use the glacial till, weathered silty clay and silty soils as trench backfill. Where the
trench will be covered with hard surfaced areas, the type of native material placed in the frost zone
(between sub-grade level and 1.8 m depth) should match the soil exposed on the trench walls for
frost heave compatibility. Trench backfill should be placed in maximum 300 mm thick lifts and should
be compacted to at least 95 percent Standard Proctor Maximum Dry Density (SPMDD) using suitable
compaction equipment.

3.0  EXISTING CONDITIONS

The site is presently an agricultural parcel of land. The site is characterized by a local high ridge that
divides flow between that area contributing to Canagagigue Creek and the area draining to Cox
Creek which outlets to Canagagigue Creek. The site is entirely within the Canagagigue Creek
drainage basin. The land has no existing services and Martin’s Lane must be extended to provide
access to the site.

Runoff from the site currently flows west along the north side of Martin’s Lane to a culvert that flows
under Martins Lane and under the industrial/manufacturing facility building south of Martins Lane.
The culvert discharges to a municipal swale that drains directly to Canagagigue Creek. Stormwater
from the site will be collected and treated on site such that the final outflow will meet Ministry of the
Environment (MOE) and Grand River Conservation Authority (GRCA) requirements. An on site wet
pond is proposed for quality and quantity control, in conjunction with lot level controls and best
management practices to provide protection of downstream watercourses. The proposed stormwater
management facility will be constructed concurrently with servicing of the development.

2d Walterfedy January 23, 7010
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The property immediately adjacent on the west and across Martin’s Lane to the south is industrial.
The property to the north and east is undeveloped but zoned future industrial.

Surface Water Assessment

The following section is intended to provide information satisfactory to meet the requirements of
Ontario Regulation 359/09.

Site drainage ultimately discharges to Canagagigue Creek which is part of the Grand River
Watershed as regulated by the Grand River Conservation Authority (GRCA). Approval of the site
development plan falls under the municipal authority of the Township of Woolwich and is not within
the GRCA's authority for approval. The site is located greater than 300 m from Canagagigue Creek.
The drainage path from the site to Canagagigue Creek is comprised of approximately 150 m of
roadside swale, 130 m of culvert and 180 m of municipal swale.

The site is outside of any regulatory limits established by the GRCA. Regulatory mapping available
from the GRCA website is provided in Appendix A. The figure illustrates the local regulatory limits
and proximity of the site to Canagagigue Creek.

The site is not within the jurisdiction of the Niagara Escarpment Commission.

PROPOSED SERVICING

Water Distribution Design

An existing 150 mm diameter watermain is located in Martin's Lane that will be tapped into with a
100 mm diameter PVC service to provide potable water to the site.

Sanitary Design

An existing 150 mm diameter sanitary sewer is located in Martin’s Lane that terminates at a manhole
along the frontage of the existing industrial and commercial buildings along Martin’s Lane. A 150 mm
sanitary sewer service will be constructed from the site to this manhole within the traveled portion of
the private road.

Storm Sewer Design

Stormwater drainage on Martin’s Lane is relatively informal and is comprised of a series of swales
and overland sheet flow draining to a low point on the north side of Martin’s Lane. A culvert collects
runoff from this location and conveys it under a building on the south side of Martin’s Lane and drains
to a municipal/agricultural drain discharging to Canagagigue Creek.

Stormwater from the site will be collected and treated in accordance with the Township of Woolwich
requirements such that the final outflow will meet MOE, GRCA, and township requirements. A
stormwater management facility will be constructed to provide end of pipe quality and quantity control.
This facility, in conjunction with lot level controls, and sedimentation and erosion control practices
during construction, will provide protection of downstream watercourses. Further stormwater
management details are provided in Section 5 of this report.

@d walterfedy January 23, 7010
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STORMWATER MANAGEMENT

Stormwater Management Requirements

Regulatory agencies were consulted at the pre-design stage and as part of a previous site layout to
determine the requirements for managing stormwater from the site. These agencies included the
Township of Woolwich, GRCA and the MOE. The following list summarizes the principal stormwater
issues considered in the design:

- Maintain the existing drainage characteristics;

- Minimize impacts from development on Canagagigue Creek, provide Normal protection
(70% TSS removal);

- Provide site controls to ensure that no increase in peak flow results from the
development;

- Address operations and maintenance issues; and
- Develop an erosion and sediment control plan for implementation during construction.

Drainage Areas

The overall drainage area is approximately 1.55 ha, as shown on Drawing C2-1. This includes the
actual site property limits and grading around the site that will result in surface drainage discharging
onto the site and being treated by the on site stormwater management system. No alterations to the
existing drainage patterns are proposed as part of the site development activities.

Hydrologic Analysis
Rainfall Data

Synthetic rainfall hyetographs using a Chicago distribution were provided by the Township of
Woolwich. The parameters used to characterize these hyetographs are summarized in Table 1.

Watershed Data

Input parameters used to characterize the site under pre and post development conditions are
presented in Table 2.

Hydrograph Generation

The MIDUSS computer model was used to generate hydrographs and calculate peak flow rates and
runoff volumes for 5, 25 and 100-year Chicago design storms. The site is characterized by a single
catchment under both existing and proposed conditions. The calculated runoff volumes for each
storm under pre and post development conditions are summarized in Table 3. The peak runoff rates
from the rainfall events are summarized in Table 4. Detailed MIDUSS output files are provided in
Appendix B.

Stormwater Management Controls and Best Management Practices
The site is proposed to feature a series of drainage swales draining to a stormwater management

facility in accordance with the MOE Stormwater Management Planning and Design (SWMPD)
Manual, 2003.

@d walterfedy January 23,7010
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541  Site Level and Conveyance Controls

Site grading follows existing conditions and drains from north to south consistent with the existing
topography. Surface sheet flow is proposed from all paved surfaces given the generous amount of
topographic fall on the site. This runoff is captured by on site swales and directed to the on site
stormwater management pond. Swales are grass lined in upland areas where limited surface runoff
is conveyed by the swales. The primary swale draining to the stormwater management pond is
proposed to be armoured with rock rip rap.

No infiltration measures are proposed due to the clay soils present on site.
542  Endof Ppe Facility
An end of pipe facility in the form of a wet pond was selected for the site for the following reasons:

a) The clayey soils will not support long term infiltration techniques including a dry pond.

b) A fire pond is necessary to supplement municipal water supply. The permanent pool in the
stormwater management pond will provide storage for water suitable for firefighting
requirements.

c) Water retained in the permanent pool of the stormwater management pond will be used to
supplement on site industrial processes and captured stormwater runoff will replenish this

supply.

The stormwater management wet pond was designed to provide both quality and quantity control.
The pond is designed to provide Normal (70% long-term suspended solids removal) quality control, in
accordance with MOE guidelines, and to reduce the peak flow rate after development to less than
pre-development levels for the 5-year and 100-year rainfall events. Supporting design calculations
are provided in Appendix C.

While a “normal” level of treatment is appropriate considering the length of urban swale that the
discharge will be conveyed through prior to discharge to Canagagigue Creek (which will provide
passive treatment also), it is noted that the proposed pond exceeds the requirements for an
“Enhanced” level of protection as described in the MOE SWMPD Manual.

5421  Stormwater Quantity Contro/

The stormwater pond is designed to provide quantity control for the 5 through 100 year storm events
via a staged pond outlet structure. Low flows are released from the pond via a 200 mm diameter
outlet pipe. High flows are released from the pond via a 1.4 m wide emergency overflow weir. This
overflow weir will release water during the 25 year and larger storm events. This control is designed
to reduce the peak flow rate from land north of Martin’s Lane (at the pond outlet) so that the peak flow
combined with flow from Elmira Machine Industries, to the west at the culvert under Martins Lane and
the industrial building south of Martin's Lane, is less than the peak flow under existing conditions. A
summary of the stage-storage relationship for the pond is presented in Appendix C. Discharges from
the outlet structure were calculated using the algorithms in the MIDUSS model.

5422  Stormwater Quality Contro/

Quality control is required for the proposed site. Quality treatment requirements shall be met through
provision of an appropriate permanent pool volume n the wet pond sized in accordance with table 3.2
of the MOE SWM PD Manual.

The low flow pond outlet is equipped with a sluice gate that may be closed in the event of a spill on
the property. In the closed position, the pond will provide a minimum capture volume of 389 cubic
metres prior to discharge occurring via the emergency overflow weir.

2d Walterfedy January 23, 7010
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5423  Pond Volumes

The overall impervious level for the site is estimated to be 55%. The water quality storage volume
requirements for a wet pond providing Normal protection is 110 m*ha, assuming a 55% impervious
level (refer to Table 3.2 of the SWMPD Manual). This represents 70 m®ha for permanent pool and
40 m’/ha for extended detention storage. The total required storage volumes for this design,
assuming 1.55 ha and 55% impervious level are approximately 108 m? for the permanent pool and 62
m? for extended detention.

As proposed the permanent pool provides a volume of 489 m® the required extended detention
volume is provided above the permanent pool and represents a volume of 609 m*. Supporting design
calculations for the required permanent pool and extended detention volumes and the stage volume
relationship for the proposed pond is provided in Appendix C. The performance of the proposed pond
was evaluated using MIDUSS and the results are summarized in Table 5.

5424  Length to Width Ratio

The limited size of the stormwater management pond, topographic, and spatial constraints on the site
lead to a design that has a length to width ratio of approximately 2:1.

5425 Sediment Forebay

No forebay is proposed since the site will have limited vegetated areas that may be subject to erosion
and the relatively small size of the pond will facilitate rapid clean out of the entire pond should the
need to conduct sediment removal arise.

5426  Outlet Design

The release rate from the extended detention pond is controlled by the size of the outlet pipe and the
overflow weir. The outlet is designed to minimize the potential for clogging and to provide attenuation
of the peak flows to predevelopment levels calculated using MIDUSS and as per Township
requirements.

5.5 Site Grading and Planting Strategy

Site grading is intended to create a manageable work area that is relatively flat on the existing hill
slope. The slope of the site will remain consistent with the existing drainage direction with steeper
slopes at the north and south ends of the site and a gentler slope through the middle section where
the site operations will occur.

Landscaping is proposed along the frontage in accordance with township requirements as illustrated
on the site plan, Drawing C2-1. Limited planting is proposed in the pond due to the potential
requirement to utilize the pond for fire fighting activities and the potential for accumulated vegetative
matter to clog the intake.

5.6 Erosion and Sediment Control During Construction

Sediment and erosion controls to be implemented during construction shall include a perimeter silt
fence, coir log check dams, rock check dams, intermediate silt fence, temporary vegetation, rock rip
rap channel linings and geo-textile erosion control matting in accordance with the sediment and
erosion control plan. Sediment traps shall be inspected to ensure that they have been properly
installed and continue to function as designed. The controls shall be maintained and accumulated
sediments removed once their capture capacity has been decreased by one-third. The outlets shall
also be inspected for signs of sediment migration off site. In the event that sediments have migrated
off site, additional sediment controls shall be implemented as necessary to ensure that no additional
sediment escapes from the site and any sediment that has migrated off site shall be removed.

2d Walterfedy January 23, 7010
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5.7

The permanent sediment basin shall be constructed initially and dredged prior to commissioning of
the site to ensure optimal operational efficiency.

It is proposed that during construction activities, visual monitoring will be conducted bi-weekly and
within 24 hours of any rainfall event of 12 mm or greater. During the construction period, monitoring
shall consist of visual observation for the effectiveness of the sediment and erosion controls and
sediment migration off-site. The monitoring program conducted during construction shall consist of
visual inspections and a written log. A sample inspection form is provided in Appendix D.

Construction inspections shall be conducted until such time as the construction activities are
complete and vegetation has established itself to a density equivalent to 70 percent of the
background native vegetation density.

Operation and Maintenance

Maintenance is an important part of any drainage system, and particularly for urban stormwater
management systems. The stormwater management pond shall be inspected annually to assess the
accumulation of sediment in the bottom of the pond. Sediment accumulation in excess of 0.3 m will
result in decreased performance of the fire flow intake pumps should it be necessary to operate the
system. All sediment shall therefore be removed from the pond once accumulation of sediment has
reached 0.3 m as measured using a staff gauge installed in the bottom of the pond. A log shall be
kept documenting the annual inspections and any maintenance activities.

@d walterfedy January 23,7010
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6.0

SUMMARY OF DESIGN ELEMENTS, CONCLUSION AND RECOMMENDATIONS

Sanitary and water systems for the proposed development will be extensions of existing municipal
systems, which currently have adequate capacities. The proposed work elements are as follows:

1. 100 mm diameter PVC water service - 350 m
2. 150 mm diameter PVC sanitary sewer service - 312 m

Stormwater from the site will be collected and treated in accordance with the Township of Woolwich
development criteria such that the final outflow will meet MOE and GRCA requirements. The
proposed work elements are as follows:

1. 210 m grassed swales

2. 45 mrip rap lined swale

3. 1 wet pond having a depth of 3.8 m and a permanent pool volume of 489 m® and an extended
detention storage volume of 609 m® featuring a sluice gate that may be closed in the event of
a spill on site.

This surface water assessment report describes how site conveyance controls are designed to
minimize the impact of the proposed development on the municipal and private stormwater collection
system and receiving waters. An end of pipe stormwater management wet pond complete with a
sluice gate is designed to provide Normal quality control and to reduce peak flow rates after
development to pre-development levels for events up to the 1:100 year event. The elements of the
Stormwater Management Pond are described in Section 5.5 and are detailed on DWG. C2-1.

Sediment and erosion control methods will be implemented during construction of the site in order to
minimize construction impacts on downstream watercourses. Maintenance requirements for this
development will be typical of conventional storm sewer systems and wet ponds, and will consist
primarily of periodic inspection, removal of sediments, and landscape maintenance.

All of which is respectfully submitted,

The Walter Fedy Partnership
ENGINEERING SERVICES GROUP
Engineers ¢ Project Managers

Brian Verspagen, M.Sc., P.E., P.Eng.
bverspagen@twfp.com

@d walterfedy January 23,7010
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TABLE 1

WOOLWICH TOWNSHIP
DESIGN STORM PARAMETERS
STORMWATER MANAGEMENT PLAN
WOOLWICH BIO-EN INC.
ELMIRA, ONTARIO

Design Storm Parameters r
a b c
5 1755 12.347 0.895 0.4
25 3261 16.193 0.938 0.4

100 4692 17.437 0.956 0.4

Duration
(min)

180
180
180



Catchment Description

Existing Conditions
100

Proposed Conditions
1

Area

(hectares) (metres)

1.546

1.546

w

120.0

120.0

L
(metres)

130.0

130.0

Slope
(%)

4.7

4.7

Pervious
Manning's
Number (n)

0.250

0.250

TABLE 2

HYDROLOGIC MODEL CATCHMENT PARAMETERS
STORMWATER MANAGEMENT PLAN
WOOLWICH BIO-EN INC.

ELMIRA, ONTARIO

Impervious SCS Runoff Percent Pervious

Manning's Curve No. Imperviou53 Runoff

Number (n) Coefficient
0.015 87 0 98.00
0.015 87 56 98.00

Impervious
Runoff
Coefficient

0.49

0.87

Pervious
la/S
Coefficient

0.1

0.1

Impervious
la/S
Coefficient

0.1

0.1

Pervious
Initial
Abstraction

3.795

3.795

Impervious
Initial
Abstraction

2.000

2.000
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TABLE 3

SUMMARY OF RUNOFF VOLUMES
STORMWATER MANAGEMENT PLAN
WOOLWICH BIO-EN INC.
ELMIRA, ONTARIO

Existing Conditions

5-Year 25-Year 100-Year
(m?) (m?) (m?)
100 362 639 924

Post-Development Conditions (with detention)

5-Year 25-Year 100-Year

(m?) (m?) (m?)

1 511 814 1111
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TABLE 4

SUMMARY OF RUNOFF PEAK FLOWS
STORMWATER MANAGEMENT PLAN
WOOLWICH BIO-EN INC.
ELMIRA, ONTARIO

Existing Conditions

5-Year 25-Year 100-Year
(m?3/s) (m?3/s) (m?3/s)
100 0.103 0.232 0.372
Post-Development Conditions (prior to detention)
5-Year 25-Year 100-Year
(m?3/s) (m?3/s) (m?3/s)
1 0.246 0.363 0.492
Post-Development Conditions (post detention)
5-Year 25-Year 100-Year
(m?3/s) (m?3/s) (m?3/s)
1 0.063 0.117 0.242
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TABLE 5

SUMMARY OF POND PERFORMANCE
STORMWATER MANAGEMENT PLAN
WOOLWICH BIO-EN INC.
ELMIRA, ONTARIO

Pond

Design Storm Inflow Outflow Maximum Depth

(m3/s) (m?3/s) (m)
5-Year 0.246  0.063 357.289
25-Year 0.363  0.117 357.556
100-Year 0.492  0.242 357.669

Storage
(m?)

255
424
504
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