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1.

Introduction

The Picton Terminals (PT) property is an existing port and materials handling
facility that receives, stores, and ships a number of products including road salt,
aggregate, bauxite, and petcoke. The subject property is located on the south side of
White Chapel Road along the shore of Picton Bay, approximately 2 kilometres north of
the Town of Picton. There are several rural residential properties to the northeast,
northwest, and southwest of the subject property. The site location is illustrated in Figure
1, photo taken from Google Maps 2016.

The Picton Terminals site has operated as a port since approximately 1955 when
it was originally used for iron ore shipments. Salt shipments and storage began taking
place in 1993 or earlier. The port receives salt and stores it prior to it being trucked out
for local consumption. Annually, approximately 80,000 to 120,000 tonnes of salt are
shipped and distributed through PT. The current owners of the property, Picton Terminals
Inc, acquired the property in 2014. Even at that time, concerns had been raised about the
discharge of salt to Picton Bay. The purpose of this report is to outline a stormwater
management and drainage plan to be implemented at the site for the ultimate condition,
that deals with salt, as well as quality control of runoff.
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The drainage plan shall ensure that surface drainage does not flow from the site to
adjoining properties and shall provide quality treatment of total suspended solids and
prevent contaminated (i.e. salt) runoff from entering Picton Bay.

2. Existing Site Conditions and Drainage

The site is currently developed, consisting of an office building, live loading bay,
gravel roads, stockpiled material, and landscaped space. The topography of the site
ranges from relatively flat, closer to White Chapel Road, to moderately steep along the
shoreline. The drainage from the site flows by means of surface drainage to Picton Bay.

The topography, provided by Leslie M. Higginson Surveying Ltd. dated
December 4, 2017, of the site ranges from relatively flat, closer to White Chapel Road, to
moderately steep along the shoreline. The drainage from the site flows by means of
surface drainage to both the White Chapel Road ditch and to Picton Bay. A portion of
the site drains to a low-lying area immediately north of the existing access road at the
west limit of the property.

The drainage from the site can be divided into three catchment areas and are
described as follows and delineated on Appendix A.

Sub Area 1 - 8.6 ha tributary to the roadside ditch located on the south side of White
Chapel Road. The area consists of approximately 70% pervious area
(landscaped and undeveloped open space) and 30% impervious area (gravel
roads, parking, and storage area). This drainage has since been cut off with
the implementation of the earthen berms along the perimeter of the property.
Runoff pools at the base on the berms within the property.

Sub Area 2 - 2.7 ha tributary to an existing drainage swale located north of the existing
site access road. The area consists of approximately 70% pervious area
(landscaped and undeveloped open space) and 30% impervious area (gravel
road)). The existing drainage swale discharges by means of an existing
300mm culvert which runs south under the access road. There does not
appear to be an overland outlet from this area.

Sub Area 3 - 14.1 ha tributary to Picton Bay. The area consists of approximately 55%
pervious area (settling ponds landscaped and undeveloped open space) and
45% impervious area (gravel roads, parking, salt storage pad and storage
area). The live loading bay is within this area which consists of an area
approximately 10m below grade. This area is currently subject to localized
flooding as surface flows from above flow into the below grade loading
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area. It has been observed that trapped runoff within the loading bay is
presumed to drain by means of infiltration and evaporation. Occasional
runoff from wetted materials and surface runoff makes its way into the
underground conveyance system. Excess runoff from the underground
conveyance tunnels discharges to the Picton Bay from the rock face below
the loading conveyor. It is noted that quality measures, i.e. silt bag and
turbidity curtains are in place to capture this runoff.

The existing vegetation varies throughout the site, with a combination of wooded,
overgrown and open space areas. From available soil mapping information of Prince
Edward County, the overburden soil type within the site is predominately of clay loam,
underlain by shallow limestone bedrock.

In 1993, a stormwater management system was implemented at the Picton
Terminals site that consisted of two stormwater management ponds adjacent to the
northeast of the salt storage pad. Also installed at that time was a discharge ditch running
across the site to the northeast and onto the adjacent property at 254 White Chapel Road.

The ditch from the second on-site pond passed through approximately 220 metres of the
PT property and approximately 130 metres of the neighboring property prior to discharge
in Picton Bay. Originally, the ditch passed through a pond on the neighboring property
entering on the southwest side and flowing out on the east site.

The ditch was rerouted sometime prior to 2014 to pass immediately south of the
pond to mitigate salt-related impacts to the pond. The 1993 initial stormwater
management system remained in place largely unchanged until after 2014 when the PT
site was acquired.

Due to the usage of the site a variety of quality control measures are necessary to
ensure runoff from the site is treated prior to discharging to the lake. These measures
include settling ponds, settling basins, specialized grading, sediment controls, and berms.
It is noted that these controls are currently utilized onsite and are described in the
“Interim Action Plan” prepared by XCG dated April 30, 2018.

3. Stormwater Management

The primary objective of this report is to implement the construction of a dry
storage facility for the salt on site. Removal of salt content from runoff is not practical, so
dry storage is proposed. A drainage plan is to be implemented that protects any salt
stored on site from contact with precipitation or surface runoff, while also providing
quality control, by removing total suspended solids (TSS).
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Stormwater management for the purpose of quality control is required, to provide
an enhanced level of protection as defined by the MOECC Guidelines. An enhanced level
of protection requires the removal of 80% of total suspended solids (TSS). It is noted that
the quality controls recommended and discussed in this report are limited to the removal
of suspended solids. Quantity control is not a requirement as there is adequate capacity
for increased flow in the Lake.

The recommended strategy for stormwater management is to provide a treatment
train approach. These strategies include best management practises and housekeeping, lot
level and conveyance controls and end-of pipe facilitates. Accepted practices are
described within both the Stormwater Management Planning and Design Manual (MOE
2003) and the Low Impact Development (LID) Stormwater Management Planning and
Design Guide (TRCA/CVC 2012).

Table 4.1: Physical Constraints for SWMP Types

SWMP Topography Soils Bedrock Groundwater Area
wet pond none none none none =5ha
dry pond none nong none nong =5ha
wetland none none none none =5 ha
infiltration none loam =1 mbelow | =1 mbelow <5ha
basin (min. inf. rate bottom bottom

= 60 mm'h)
infiltration none loam =1 mbelow | =1 mbelow <2ha
trench (min. inf. rate bottom bottom

= 15 mm'h)
reduced lot < 5% loam none none none
grading (min. inf. rate

= 15 mm'h)
soakaway pit none loam =1 mbelow | =1 mbelow < (.5 ha

(min. inf. rate bottom bottom

= 15 mm/h)
rear yard < 2% loam =1 mbelow | =1 mbelow < (.5 ha
ponding (min. inf. rate bottom bottom

= 15 mm/h)
grassed < 5% none none none <2ha
swales
pervious none loam =1 mbelow | =1 mbelow none
pipes (min. inf. rate bottom bottom

= 15 mm'h)
vegetated < 10% none none =10.5 m below <2ha
filter strips bottom
sand filters none none none = (.5 m below <5ha

bottom

oil/grit none none none none <2ha
separators

Physical site constraints may restrict the use of certain stormwater management
controls (MOE Guidelines 2003 Table 4.1). As noted in Section 2 the site consists of
overburden soil which is predominately of clay loam, underlain by shallow limestone
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bedrock thus limiting the use of infiltration type controls which would be relied upon for
infiltration as the preliminary function.

The Ministry’s 2015 Interpretation Bulletin states ““the soil infiltration capacity
guidance in the manual should not be interpreted as a prohibition. Rather, it should be
interpreted as a caution that controls relying primarily on infiltration may not be as
effective on soils with low infiltration rates as they would be on soils with higher rates of
infiltration.” Therefore, LID facilities can be used to achieve water quality through
retention, filtration, evaporation and transpiration.

3.1. Best Management Practises and Pollution Prevention

Often, the simplest and most inexpensive way to reduce pollutant loading from
industrial areas is implementing best management practices or BMPs at the source.
BMPS includes non-structural solutions that reduce pollutant loading by changing site
practices. For example, changing the location of product or waste storage from the
perimeter of the site to a controlled catchment area or within the building can
significantly improve runoff quality. Modifying loading and unloading practices by
changing equipment or implementing weather policies can also be extremely effective in
reducing the stormwater impact of a site.

Structural practices for these areas can include spill containment structures used
to temporarily detain materials or liquids until collection and disposal can occur. Outdoor
material and waste storage areas can be upgraded with covered storage bins, tarped, or
containers to prevent rain from coming into contact with materials that impact
stormwater quality. Establishing buffers around surface conveyance features can also
provide significant improvements to runoff quality. These buffers may include physical
barriers, such as berms or curbs.

3.2. Lot Level Conveyance

Lot level and conveyance controls include those that are applied at the individual
lot level, those which form part of the conveyance system.

In areas where soil permeability is low, the opportunities to use infiltration-based
controls are limited, and require the exploration of strategies that employ filtration,
evapotranspiration and detention as the primary treatment processes. The suitability of
the surface soil to support healthy, dense vegetation cover is also an important
consideration in the design of specific SWMPs that rely on vegetation as a functional
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element (e.g., swales, vegetated filter strips). As a minimum, to achieve the enhance level
of water quality control, the LID practice must be sized to provide storage for a minimum
Smm of rainfall from the contributing area (TRCA/CVC 2012) which prevents the
polluted portion of the rainfall from becoming runoff.

The recommended measures which employ both a vegetative and detention
storage elements area listed as follows.

e Grassed swales

e Vegetated filter and buffer strips
e Depression/surface storage

e Dry swales

3.3. End of Pipe Facilities

End-of-pipe stormwater management facilities receive stormwater from a
conveyance system (ditches, sewers) and discharge the treated water to the receiving
waters. Some SWMPs that have been applied as end-of-pipe SWM facilities include:

e Wet ponds
e Wetlands
e Dry ponds

e Infiltration basins
e oil/grit separators.

Wet ponds are the most common end-of-pipe stormwater management facility as
they are less land-intensive systems and are normally reliable in operation, especially
during adverse conditions (e.g., winter/spring). Wet ponds are also capable of achieving
the required enhanced level of protection.

Oil/grit separators are typically used for small drainage areas (< 2 hectares). Due
to the proximity of the site activities to the shoreline there is difficultly implementing
pond type measures for the purpose of quality control. An oil grit control device is
particularly well-suited to conditions where space is constrained.

Site Development

For the purpose of this report the site has been divided into three separate areas so
as to provide suitable stormwater management for each area in the post development

Josselyn Engineering Page 8



Prince Edward County Picton Terminals

condition based on the functions within each of the areas. The areas have been delineated
on the Post Development Drainage Area Map provided as Appendix B. The areas of the
site are described as follows.

41. SubAreal

The easterly portion of the site shall consist of approximately 13ha. The area in
the post development (full build out) condition shall consist of approximately 30% (4ha)
pervious area (landscaped and undeveloped open space) and 70% impervious area
(access roads, parking, shipping and storage area).

The majority of the proposed works are limited to the easterly portion of the site.
The redevelopment of the easterly portion of the site shall be completed in a series of
phases. Phasing is proposed due to the extent of the work required to implement the dry
storage facility, to make the transition from existing storage on-site to the dry storage and
to optimize the overall utility of the facility.

4.2. Sub Area?

The mid-portion of the site shall consist of approximately 4 ha. The developed
area shall consist of approximately 28% (1.1ha) pervious area (landscaped and
undeveloped open space) and 72% (2.9ha) impervious area. This area consists of the live
loading bay, temporarily stockpiled material for loading and access roads.

Development within this area shall be restricted to the reconstruction of the dock
below the ship loading conveyor in order to install an oil grit separator at this location,
discussed further in Section 5.

4.3. SubArea3

The westerly portion of the site shall consist of approximately 8.4 ha. The
developed area shall consist of approximately 45% (3.8ha) pervious area (landscaped and
undeveloped open space) and 55% (4.6ha) impervious area (access road sand storage
area).

Development within this area of the site will consist of some regrading for the
purpose of providing a level surface for the storage of enclosed containers and materials.
The existing wooded area and landscape area north of the access road it to remain. The
landscaped area south of the access road and along the shoreline is also to be maintained.
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S.

Stormwater Management Plan

The redevelopment of the site will proceed in several phases. As a result, the
stormwater management plan has been developed to accommodate phased construction,
specifically pertaining to the easterly portion of the site (Sub Area 1 Appendix B).
Stormwater management is to be provided at each stage of the development to ensure that
adequate quality treatment is provided. The proposed drainage and stormwater
management controls are described as follows and summarized in the Stormwater
Treatment Summary for ECA attached as Appendix F.

5.1. Sub Areal-Phases1and?2

Phase 1 will consist of the redevelopment of the lower dock, located at the south-
east corner of the site immediately adjacent to the waterfront, an approximate area of 2ha,
delineated as Sub Area 1A on Appendix B. The works will include a shipping area, dry
storage and the relocation and preliminary grading of the dock access road. A dry storage
area shall be incorporated into the existing rock for the purpose of salt storage. The dry
storage area shall be covered to prevent rainfall from entering the storage area thus
keeping the contents dry and eliminating salt-impacted runoff.

To address the stormwater management requirements for the Phase 1 condition it
is proposed to direct runoff from the lower dock to a flat bottom swale. The vegetated
swale is to be flat with no slope in order to provide filtration, evapotranspiration and
detention through filtration. The swale will also provide pretreatment prior to discharging
to the onsite storm sewer. The swale shall discharge to an onsite storm sewer located at
the base of the dock. The storm sewer shall discharge by means of two 450mm which
have been sized to split the flow from the swale to two oil grit separators. The separators
shall discharge to the rock gallery beneath the dock.

The general basis of the effective TSS removal rates are as follows:

e Rooftop areas are subject to airborne particles only which represent insignificant
pollutants and sediment. As such, an effective removal efficiency of 95% is
inherent on a traditional roof. As such, an effective removal efficiency of 95% is
inherent of a traditional roof.

e Vegetated, grassed and planted areas have been assigned as effective and inherent
100% removal efficiency.
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e The hard surface area, gravel and rock, will pass through an enhanced grassed
swale. Median pollutant mass removal rates of swales from available performance
studies are 76% for total suspended solids. This efficiency was downgraded to a
30% as a conservative measure.

e The oil grit separator is capable of achieving a TSS removal efficiency of 50%, a
blanket approval of 50% removal for all OGS tested under NJDEP protocol.

Table 1 — Sub Area 1A Water Quality

Surface Quality Measure Area % of Effective Overall
(m?) Site TSS TSS

Area Removal Removal

Roof None (see above) 1039 4% 95% 4%

Asphalt, rock Grassed lined swale 20786 84% 30% 25%

Asphalt, rock) Oil/Grit separator 20786 84% 50% 42%

Landscaped None 2835 12% 100% 12%

Area

Total 24660 100% 83%

The remainder of the site, north of the lower dock, approximately 8.5ha, shall
remain in its existing condition. This area consists of the existing building, paved storage
area and gravel/rock storage areas and landscape space. Drainage from the northerly area
will continue to flow in a southerly direction by means of surface drainage, and continue
to utilize the existing stormwater settling ponds and serpentine swale which are to be
maintained as part of the first phases of development. Drainage from the northeasterly
area shall be discharged to the bay via a new 900mm pipe at the southeast limit of the

property.

The location of the new 900mm outlet pipe is within the existing berm slope and
therefore erosion control measures are required. A nominal layer of riprap (minimum Im
thick) will suffice to prevent undue erosion during normal flooding events. Should the
flow velocity exceed that of the riprap, the stone will tend to form a low berm which in
turn will create a fairly efficient energy dissipating scour pond until another means of
protection can be considered

As the construction of the dry storage area progresses a new swale will be
required to be constructed along the west limit of the storage area to facilitate and
maintain drainage from the area of the existing office building to the existing stormwater
facilities. The new vegetated swale shall provide additional sediment removal and
pretreatment prior to discharging to the existing facilities. The existing facilities will
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continue to provide treatment and removal of sediment from stormwater runoff prior to
discharging to the bay.

5.2. Sub Areal - Phases 3, 4and 5

Phases 3,4 and 5 will include the re-grading of the north westerly portion of the
site, delineated as Sub Area 1B on Appendix B, for the purpose of onsite storage of
machinery, containers and non-hazardous stockpiling of materials such as gravel. This
area shall consist of bare rock surface. As these areas are to be lowered in elevation the
existing stormwater management facilities will no longer function as designed and shall
be removed and the area re-graded to ensure positive drainage to the southeast.

The stormwater management works to be constructed as part of the Phase 3 works
will include 2m wide flat bottom swales with step pools adjacent to the dock access road.
The roadside swales shall discharge to a wetpond located immediately north of the
loading dock. The wetpond will discharge to Picton Bay by means of storm pipe. The
engineering plans are provided as Appendix C.

The following stormwater management works must be in place prior to the
removal of the existing settling ponds.

5.2.1. Summary of Pond Design

The design of the wet pond is based on the design guidance of Table 4.6 from the

MOE Manual.
Table 3 — Sub Area 1 — Stormwater Pond Design Parameters
Design Element Wet Pond Wet Pond Provided
Minimum Criteria | Preferred Criteria

Drainage Area 5 hectares >10 hectares 8.9hectares

Forebay 1m Depth 1.5m Depth Im to Permanent
Pool

Length-to-Width Overall: 3:1 From 4:1 to 5:1 3:1

Ratio

Permanent Pool Mean: Im-2m Mean: Im-2m 1.7m

Depth Max: 3m Max: 2.5m

Active Storage Max: 1.5m Max: Im 300mm

Depth

Side Slopes 5:1 7:1 3:1 or less

Inlet Min: 450mm 2m wide swale

Outlet Min: 450mm Min 100mm orifice Outlet: 600mm
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| | Min 75mm orifice | | Orifice: 80mm |

In accordance with Table 3.2 of the MOE Design Manual, the design of the wet
pond requires 250m?*/ha of storage which corresponds to an enhanced level of protection
(80% long-term suspended solids removal). A total storage volume of 2225m? is required
for a catchment area of 8.9ha with 85% imperviousness. Of the required storage volume
356 m? is to be provided in extended detention (40m?/ha) and the remainder, 1869m?
permanent pool.

The storage provided in the stormwater management pond is provided in
Appendix B, a total volume of approximately 3171m?. Stage storage relationship is the
relationship between the depth of water and the storage volume in the storage facility.
The volume of storage is calculated by using simple geometric formulas (area of
contoured elevation x incremental depth) expressed as a function of storage depth.

The permanent pool of the pond is provided at an elevation of 77.50m, a total
storage volume of 2171m?. The permanent pool in the wet pond element will be 1.7m
deep. The active storage depth will be approximately 0.3m.

5.2.1.1.Extended Detention

The required storage volume for extended detention (active storage) must be
detained for a 24 hour period as per MOE guidelines. A 80mm orifice has been chosen
based on the release rate required to detain the calculated extended storage (356 m?) for a
24-hour period allowing for adequate sedimentation. The size of the orifice is calculated
in Appendix B, as 80 mm with a controlled release rate of 0.007m?/s

Drawdown Time is calculated using Equation 4.10 from the MOE guidelines as a
means to estimate an approximate detention time, see Appendix D. The calculation
provides a result of approximately 28 hours detention, which is sufficient.

5.2.1.2. Forebay

The primary function of the forebay is to provide pre-treatment and to slow the
velocity of runoff entering the pond. In lieu of a forebay step pools and a settling pond
have been provided upstream of the wetpond which will serve the same functions of a
forebay.

A settling pond is provided on the north side of the access road in order to capture
a detain stormwater runoff prior to being conveyed to the south side of the roadway. The
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settling pond is Im deep with a volume of approximately 400m?. The settling pond will
allow for sedimentation prior to discharging to the pond.

Stormwater step pools are often used as a practice to safely convey stormwater
down a steep slope while minimizing scour and channel erosion potential. Step pools
have been provided along the south side of the new access road which exceeds 5% slope
upstream of the pond in order. The step pools are designed to be 1m deep and over flow
through rock checks dams installed at the downstream end of each pool. In addition to
their functionality the pools will also provide a natural and aesthetically pleasing
conveyance of runoff.

5.3. Sub Area?2

The drainage within this catchment area is limited to the surface flows which are
tributary to the existing live loading bay, an approximate area of 4ha. Surface flow does
not contribute directly to the bay.

It has been observed at certain times of the year that surface water may migrate
through the conveyor tunnels and subsequently discharge in to the lake. The actual flow
path and quantity of water are indeterminate at this time however the largest flows have
been observed during spring runoff. The water discharging from the tunnels may contain
suspended solids originating as fine particulate dust from material being transported on
the conveyors. The material being transported is primarily aggregate, sand and bauxite.

As space is very limited at the discharge location it is proposed to capture the
flow at the base of the conveyor system. A sediment basin structure is proposed with a
1.2m deep sump which will trap and contain sediment. The sediment can then be pumped
out and disposed of to a separate location. An overflow pipe with a goss trap shall
discharge excess runoff within the rock gallery below the dock.

As a temporary measure turbidity curtains and a silt bag are in place to capture
silt during the process of loading and unloading of materials.

5.4. Sub Area 3

The westerly portion of the site consists of approximately 8.4 ha. Development
within this area of the site will consist of some regrading for the purpose of providing a
level surface for the storage of enclosed containers and materials north of the existing
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road. The existing wooded area and landscape area north of the access road it to remain.
The landscaped area south of the access road and along the shoreline is also to be
maintained.

The area south of the access road, approximately 3.1ha consisting mainly of
landscape space, is to remain in its existing condition. This area is not subject to
development and therefore does not represent a decrease in the quality of runoff due to
the high level of vegetation.

The majority of this area, approximately 5.3ha, drains by means of surface
drainage to the existing vegetated swale area along the north of the access road. Due to
the existing topography of this area surface drainage is not directly conveyed to the bay.
The swale discharges by means of an existing 300mm culvert under the roadway which
then discharges to the landscaped area south of the road.

The existing swale is approximately 3m deep at the culvert outlet and
approximately 6m wide with an approximate 15m strip of landscaped area north of the
swale. Currently the existing swale provides a measure of quality control for the
developed area.

The recommended factors which influence the removal efficiency of grassed
swales are summarized as follows.

Factors that Enhance Removal rates Provided

Bottom Width 0.75m to 3m Varies 5.5m to 9.5m

Longitudinal slope 0.5% to 4% Varies 0.5% to 2.5%

Flow Velocity <0.5m/s Rock Check Dams

Pre-treatment Vegetated Filter strip, grasses
swales

Side slopes <3:1 Varies 3:1 to 5:1

Ratio Drainage Area: Swale Area (range 5:1 | 10:1

to 10:1)

In order to improve the removal efficiency of the existing swale rock check dams
are proposed at 20m intervals in order to attenuate flows and maximize the degree of
retention, filtration, evaporation and transpiration within the swale. Grassed swales shall
be constructed to the east of the existing swale to convey surface flows and pre-treat
contributing runoff.

The general basis of the effective TSS removal rates are as follows:
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e Vegetated, grassed and planted areas have been assigned as effective and inherent
100% removal efficiency.

e The hard surface area, gravel and rock, will pass through an enhanced grassed
swale. Median pollutant mass removal rates of swales from available performance
studies are 76% for total suspended solids. This efficiency was downgraded to a
60% as a conservative measure.

e Vegetated Filter Strips are gently sloping, densely vegetated areas that treat runoff
as sheet flow from adjacent impervious areas. Moderate pollutant removal
efficiency ranges from 20% to 80%. This efficiency was downgraded to a 20% as
a conservative measure due to the length and area of the contributing flow.

Table 4 — Sub Area 3 Water Quality

Surface Quality Measure | Area % of Site Area | Effective Overall
(m?) TSS TSS

Removal Removal

Asphalt, rock Grassed lined swale | 46060 82% 60% 49%

Asphalt, rock Filter strip 46060 82% 20% 16%

Landscaped Area | None 9781 18% 100% 18%

Total 55841 100% 83%

5.5. Best Management Practices and the Storage of Materials

In addition to the stormwater measures best management practises are
implemented onsite with regard to the materials being stored. The storage of materials
that have the potential to create offsite adverse effects will be managed onsite. The
following information (if the material will be accepted at the Site) is to be provided:

A minimum of seven (7) days before any product or material of any kind, which
has the potential to cause an offsite Adverse Effect is accepted at the Site, provide written
notice to the Provincial Officer. The written notice shall include but not necessarily be
limited to the following:

e A detailed description of the material;

e A detailed description related to the methods of handling of the material including
during offloading and transferring;

e The location and method of storage of the material on the Site;

e The quantity and duration the material will be stored on the Site;

e Preventative measures which will be taken to avoid any offsite impacts;
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e Preventative measures which will be taken during high wind and prescription
events; and
e Frequency and nature of operational and maintenance inspections to be conducted.

6. Maintenance

Like any stormwater management facility, the proposed facilities will require
regular maintenance to ensure that it functions as designed. Maintenance can be broken
down into two components — during construction and long term.

Maintenance during construction

The developer is responsible for maintenance during the construction of the site.
Regular inspection at the storm outlet location to remove potential blockages is required.
Removal of garbage and other debris will be required. The following erosion and
sediment controls are recommended where applicable and shall be installed prior to
construction, monitored and maintained by the contractor until completion of the site
works.

e  Construction or excavation that occurs within a regulated area must be mitigated
to prevent entry of sediments into the Bay of Picton Bay/Bay of Quinte. Sediment
and erosion control measures must be implemented, as required, prior to, during
and after the work phases to prevent entry of sediment into the Picton Bay/Bay of
Quinte.

e The applicant shall be responsible to put in place effective sediment and erosion
control system. The silt fence barrier must be stretched tight when Installing the
material and the bottom edge burled a minimum of ISOmm 16") with compaction
of the excavated backfill. Diagonal bracing of the posts is recommended where
deep ponding is experienced, or anticipated,

e The application shall be responsible to monitor sediment and erosion controls
daily and upgrade if necessary, to ensure they remain effective during all types of
flow and storm events;

e Sediment and erosion control measures should remain in place until the site has
been stabilized.
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e  The proponent must ensure vehicular refueling and maintenance is conducted
away from the water.

e  The proponent must ensure that absorbent materials are on hand to mitigate the
effects of any petroleum-based spills.

e  The proponent must ensure that all fill that is temporarily stored on site before
and during construction must be independently surrounded by appropriate
sediment and erosion controls.

e  The proponent must ensure only clean fill be used. The proponent must ensure
that construction will not be undertaken during periods of high flow or flooding,
or during the spring runoff. This will minimize erosion as well as simplify
construction.

Long-term maintenance

In the long term, the owner will be responsible for maintenance of the stormwater
management works. The frequency of maintenance will depend on operation and
maintenance experience which is common of any stormwater management facility. Table
6.1 of the MOE 2003 guidelines outline the operation and maintenance activities
associated with different types of SWMPs.

Table 6.1: Stormwater Management Practices Operation and Maintenance Activities

Item
No.

"vpe of Stormwater Mana ent Practice
Type of (cnm\\ ater 'Imi ment Practice

Operation or Maintenance Infiltration | Infiltration Superpipe OiliGrit | Soakaway | Pervious | Grassed
Activity Wet Pond | Wetland | Dry Pond | Basin Trench [Filter Strip| Storage | Filters | Separator Pit Pipe Swales

Inspection | | u u | | | | u u u |

Grass cutting

a a n n L L L
Weed Control u u u u u 1
a a 1 1 a a a

Upland vegetation replanting

[0 S I 1

Shoreline Fringe and Flood ] ]
Fringe vegetation replanting . .

Aquatic vegetation replanting a a

Removal of accumulated
| | n n | | | n o |

sediments

Outlet valve adjustment a a 1

Roof leader filter n
cleaning/replacement

Pervious pipe flushing u

Oil/Grit separator or = =
Catchbasin cleaning

Closing of infiltration facility mg g Hg Hg

inlet for winter months

Trash removal ] ] L L ] ] ] L n L u L

Infiltration basin floor tilling u

B Normally Required | May be Required
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Inspections of the stormwater facilities determine required maintenance activities.
During the first two years of operation, inspections should be made after every significant
storm to ensure proper functioning (average is about four inspections per year)

It is recommended that the oil/grit separator inspected weekly and cleaned out as
required for the first year of operation or until the site is fully developed and vegetation
has been established. Following the completion of construction be cleaned out at least
one time per year or when the sump is 85% full or at the end of a rainfall season.

7. Conclusions

This report provides a drainage and stormwater management plan to be
incorporated into the development of the site during each phase of construction. The
recommended quality control measures are summarized as follows.

e Existing facilities i.e. settling ponds, settling basins, specialized grading, sediment
controls and berms described in the “Interim Action Plan” prepared by XCG dated
April 30, 2018, shall be utilized through the first phases of development. These
works will remain in place until the final works are constructed.

e Best management practices with regard to the storage of materials will be
managed onsite. Storage methods, handling and placement of materials shall be
determined prior to materials being delivered to the site.

e A new dry storage area will be utilized for salt storage and will be designed so as
not to be subject to rainfall or stormwater runoff. The dry storage area shall be
covered to prevent rainfall from entering the storage area thus keeping the
contents dry and eliminating salt-impacted runoff. Perimeter drainage of the area
is to be provided to protect the salt from surface runoff.

e Approximately 1500m of 2 m wide flat bottom swales, with 3:1 side slopes,
grassed bottom on 300 mm topsoil, are proposed to convey runoff through the
site. The flat bottom swales will provide a measure of pre-treatment and quality
control through retention, filtration, evaporation and transpiration.

e  Twenty-three rock check dams are proposed in new and existing swales to reduce
flow velocity, induce surface storage, and promote retention, filtration,
evaporation and transpiration within the swales.
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e A settling pond is proposed on the north side of the access road in order to capture
a detain stormwater runoff prior to being conveyed to a new wetpond. The settling
pond is 1m deep with a volume of approximately 400m?.

e Step pools are proposed to safely convey stormwater down the slope adjacent to
the new access road, minimizing scour and channel erosion potential, to the new
wet pond. The step pools are designed to be 1m deep and over flow through rock
check dams installed at the downstream end of each pool. In addition to their
functionality the pools will also provide a natural and aesthetically pleasing
conveyance of runoff.

e A wet pond designed in accordance with MOE Guidelines is proposed within the
easterly portion of the site which will promote the settling of suspended solids and
provide an 80% removal efficiency of TSS.

e Two new oil/grit separator manholes are proposed to provide the finishing
treatment for runoff prior to entering the lake. The oil/grit separator manholes
have an inherent removal efficiency of 50% in isolation.

e A sediment basin structure is proposed with a 1.2m deep sump which will trap
and contain sediment. The sediment can then be pumped out and disposed of to a
separate location. An overflow pipe with a goss trap shall discharge excess runoff
within the rock gallery below the dock.

The stormwater measures detailed within this report are sufficient to provide an
enhanced level of protection as defined by the MOE Guidelines which consists of the
removal of a minimum 80% of total suspended solids (TSS). Quantity control is not a
requirement as there is adequate capacity for increased flow in the Lake.
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APPENDIX A

Pre Development Storm Drainage Area Map
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APPENDIX B

Post Development Storm Drainage Area Map
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APPENDIX C

Engineering Plans
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APPENDIX D

Stormwater Pond Design Calculations
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QUALITY CONTROL

Total Quality Control Storage

Volume per  |Tributary Required |Provided elevation |Notes
ha. of tributary|Area (ha) Volume Volume (m)
area (m3/ha) (m3) (m3)
Component
MOE GUIDELINES:
Water Quality Storage Requirements for Wet Pond (250m*/ha
FOR 85% IMPERVIOUS) 250 8.9 2225 77.80
Extended Detention 40 8.9 356 77.80
Permanent Pool 210 8.9 1869 77.50
Drawdown time (t), Equation 4.10 of the MOE Guidelines
t = (2A/(CAo2g)"™) *(0"* - 1,™)
Ap = surface area of pond (mz) Refer to Stage Storage relationship Appendix I
C = Discharge coefficient 0.63
Ao = cross-sectional area of pipe (mz)
g= 9.81 m/s2
h, = starting elevation above orifice (m)
h, = ending elevation above orifice (m)
Orifice| Surface Area of] Cross-sectional] Water surface| Inlet Elevation invert of] centreline| h, head| hy| Calculated] Velocity] Detention|
diameter| Pond at Storage|area of pipe (m2) elevation (metres) orifice] of orifice]l loss across] head loss release (m/s) Time
(m) Elevation| (metres) elevation| elevation| orifice (m) across, (m3/s) (hours)
(metres) (metres) orifice (m)
0.080 1,395.45 0.0050 77.80 77.00 77.50 77.540 0.26 0.00 0.007{ 1.299113 28.19




Stormwater Management Pond
Stage Storage Discharge Table

Quality
Water Control Invert of head loss
Surface Total Total Orifice Orifice | Centreline of | across Calculated
Elevation | Incremental | MAIN POND | Volume Volume diameter | Elevation Orifice orifice |release from
(m) Depth (m) AREA (m%) (1000m?) (m) (m) Elevation (m) (m) orifice (m*/s) Notes
76.00 0 1,177.33 0 0.00 0.075 77.50 77.538 -1.54 0.000
76.10 0.1 1,188.43 118.29 0.12 0.075 3171.00 3171.038]  -3094.94 0.000
76.20 0.1 1,199.65 237.69 0.24 0.075 77.50 77.538 -1.34 0.000
76.30 0.1 1,210.99 358.23 0.36 0.075 77.50 77.538 -1.24 0.000
76.40 0.1 1,222.45 479.9 0.48 0.075 77.50 77.538 -1.14 0.000
76.50 0.1 1,234.03 602.72 0.60 0.075 77.50 77.538 -1.04 0.000
76.60 0.1 1,245.73 726.71 0.73 0.075 77.50 77.538 -0.94 0.000
76.70 0.1 1,257.55 851.87 0.85 0.075 77.50 77.538 -0.84 0.000
76.80 0.1 1,269.49 978.23 0.98 0.075 77.50 77.538 -0.74 0.000
76.90 0.1 1,281.55 1105.78 1.11 0.075 77.50 77.538 -0.64 0.000
77.00 0.1 1,293.72 1234.54 1.23 0.075 77.50 77.538 -0.54 0.000
77.10 0.1 1,306.02 1364.53 1.36 0.075 77.50 77.538 -0.44 0.000
77.20 0.1 1,318.44 1495.75 1.50 0.075 77.50 77.538 -0.34 0.000
77.30 0.1 1,330.97 1628.22 1.63 0.075 77.50 77.538 -0.24 0.000
77.40 0.1 1,343.63 1761.95 1.76 0.075 77.50 77.538 -0.14 0.000
77.50 0.1 1,356.41 1896.95 1.90 0.075 77.50 77.538 -0.04 0.000 Permanent Pool
77.60 0.1 1,369.30  2033.24 2.03 0.075 77.50 77.538 0.06 0.000
77.70 0.1 1,382.32  2170.82 2.17 0.075 77.50 77.538 0.16 0.000
77.80 0.1 77.00  2309.71 231 0.075 77.50 77.538 0.26 0.006 Extended Detention
77.90 0.1 1,408.71 2449.92 2.45 0.075 77.50 77.538 0.36 0.007
78.00 0.1 1,422.08]  2591.46 2.59 0.075 77.50 77.538 0.46 0.008
78.10 0.1 1,423.08] 2734.34 2.73 0.075 77.50 77.538 0.56 0.008
78.20 0.1 1,424.08|  2878.58 2.88 0.075 77.50 77.538 0.66 0.009
78.30 0.1 1,425.08]  3024.18 3.02 0.075 77.50 77.538 0.76 0.010
78.4 0.1 1,476.77|  3171.17 3.17 0.075 77.50 77.538 0.86 0.010
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APPENDIX E

Oil/Grit Separator Typical Details
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c\*NTECH CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION i
c

BASED ON THE RATIONAL RAINFALL METHOD CDS
ENGINEERED SOLUTIONS BASED ON A FINE PARTICLE SIZE DISTRIBUTION TecHNOLOGIES
Project Name: Picton Terminals Engineer: Josselyn Engineering Inc.
Location: Picton, ON Contact: Nadine Berry
OGS #: Sub Area 1B Report Date: 28-Nov-18
Area 1.10 ha Rainfall Station # 214
Weighted C 0.90 Particle Size Distribution FINE
CDS Model 2025 CDS Treatment Capacity 45 I's
Rainfall Percent Cumulative Total . Removal
Intensity” Rainfall Rainfall Flowrate Ireated Qoerating Efficiency Incremental.
(mm/hn) Volume Volume (/s) Flowrate (I/s)| Rate (%) % Removal (%)
1.0 10.8% 20.7% 2.8 2.8 6.1 97.1 10.5
1.5 10.1% 30.8% 4.1 4.1 9.1 96.2 9.7
2.0 9.1% 39.9% 5.5 5.5 12.1 95.4 8.7
2.5 7.0% 46.9% 6.9 6.9 15.2 94.5 6.7
3.0 6.9% 53.9% 8.3 8.3 18.2 93.6 6.5
3.5 4.5% 58.4% 9.6 9.6 21.3 92.8 4.2
4.0 4.5% 62.9% 11.0 11.0 24.3 91.9 4.1
4.5 4.1% 67.0% 12.4 12.4 27.3 91.0 3.7
5.0 3.8% 70.8% 13.8 13.8 30.4 90.2 3.5
6.0 5.7% 76.5% 16.5 16.5 36.4 88.4 5.0
7.0 4.5% 81.0% 19.3 19.3 42.5 86.7 3.9
8.0 3.6% 84.5% 22.0 22.0 48.6 84.9 3.0
9.0 2.3% 86.8% 24.8 24.8 54.7 83.2 1.9
10.0 1.9% 88.7% 27.5 27.5 60.7 81.4 1.5
15.0 6.1% 94.8% 41.3 41.3 91.1 72.7 4.5
20.0 2.6% 97.5% 55.0 45.3 100.0 57.8 1.5
25.0 2.0% 99.4% 68.8 45.3 100.0 46.2 0.9
30.0 0.4% 99.9% 82.6 45.3 100.0 38.5 0.2
35.0 0.1% 100.0% 96.3 45.3 100.0 33.0 0.0
40.0 0.0% 100.0% 110.1 45.3 100.0 28.9 0.0
45.0 0.0% 100.0% 123.8 45.3 100.0 25.7 0.0
50.0 0.0% 100.0% 137.6 45.3 100.0 23.1 0.0
89.7
Removal Efficiency Adjustment? = 6.5%
Predicted Net Annual Load Removal Efficiency = 83.2%
Predicted Annual Rainfall Treated = 98.5%

1 - Based on 44 years of hourly rainfall data from Canadian Station 6104175, Kingston ON
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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c\“NTECH CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION i
W BASED ON THE RATIONAL RAINFALL METHOD (CDS

ENGINEERED SOLUTIONS BASED ON A FINE PARTICLE SIZE DISTRIBUTION TecHNOLOGIES
Project Name: Picton Terminals Engineer: Josselyn Engineering Inc.
Location: Picton, ON Contact: Nadine Berry
OGS #: Sub Area 1A Report Date: 28-Nov-18
Area 1.30 ha Rainfall Station # 214
Weighted C 0.90 Particle Size Distribution FINE
CDS Model 2025 CDS Treatment Capacity 45 I's
Rainfall Percent Cumulative Total . Removal
Intensity” Rainfall Rainfall Flowrate Ireated Qoerating Efficiency Incremental.
(mm/hn) Volume Volume (/s) Flowrate (I/s)| Rate (%) % Removal (%)
1.0 10.8% 20.7% 3.3 3.3 7.2 96.8 10.5
15 10.1% 30.8% 4.9 4.9 10.8 95.8 9.7
2.0 9.1% 39.9% 6.5 6.5 14.4 94.7 8.6
2.5 7.0% 46.9% 8.1 8.1 17.9 93.7 6.6
3.0 6.9% 53.9% 9.8 9.8 21.5 92.7 6.4
3.5 4.5% 58.4% 11.4 11.4 25.1 91.7 4.1
4.0 4.5% 62.9% 13.0 13.0 28.7 90.6 4.1
4.5 4.1% 67.0% 14.6 14.6 32.3 89.6 3.7
5.0 3.8% 70.8% 16.3 16.3 35.9 88.6 3.4
6.0 5.7% 76.5% 19.5 19.5 43.1 86.5 4.9
7.0 4.5% 81.0% 22.8 22.8 50.2 84.5 3.8
8.0 3.6% 84.5% 26.0 26.0 57.4 82.4 2.9
9.0 2.3% 86.8% 29.3 29.3 64.6 80.3 1.8
10.0 1.9% 88.7% 32.5 32.5 71.8 78.3 15
15.0 6.1% 94.8% 48.8 45.3 100.0 65.2 4.0
20.0 2.6% 97.5% 65.1 45.3 100.0 48.9 1.3
25.0 2.0% 99.4% 81.3 45.3 100.0 39.1 0.8
30.0 0.4% 99.9% 97.6 45.3 100.0 32.6 0.1
35.0 0.1% 100.0% 113.8 45.3 100.0 27.9 0.0
40.0 0.0% 100.0% 130.1 45.3 100.0 24.4 0.0
45.0 0.0% 100.0% 146.4 45.3 100.0 21.7 0.0
50.0 0.0% 100.0% 162.6 45.3 100.0 19.6 0.0
87.9
Removal Efficiency Adjustment? = 6.5%
Predicted Net Annual Load Removal Efficiency = 81.4%
Predicted Annual Rainfall Treated = 97.5%

1 - Based on 44 years of hourly rainfall data from Canadian Station 6104175, Kingston ON
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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Stormwater Treatment Summary for ECA
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Stormwater Treatment Summary
Sub Area 1A
Enhanced Swale

Enhanced swale for 2.4 ha of Sub Area 1A, having a nominal base width of 2 m, average side
slopes of 3:1, a minimum depth of 0.5 m with a longitudinal gradient of no more than 0.5%,
discharging into the proposed oil/grit separators as described below;

Oil and Grit Separator (CDS)

- two (2) oil and grit separators, installed downstream of the enhanced swale, receiving
stormwater from Sub Area 1A (2.4 ha), each having a sediment storage capacity of 1668 L, an
oil storage capacity of 439 L and a total storage capacity of 3335 L, discharging to Picton Bay
via approximately 20 m long 600 mm diameter perforated pipe;

Sub Area 1B
Grass Ditch

Grassed ditch for 1.1 ha of a portion of Sub Area 1C, having a nominal base width of 1 m,
average side slopes of 3:1, a minimum depth of 0.5 m with a longitudinal gradient of no more
than 5.5% and rock check dams, discharging into the proposed settling pond as described below;

Settling Pond

Settling pond for 1.1 ha of a portion of Sub Area 1C, providing sedimentation prior to flows
entering the pond, having a depth of 1m and a storage volume 400m?, discharging into the
proposed new wet pond via approximately 25 m long 450 mm diameter effluent pipe;

Step Pools

Grassed ditch with step pools for 4 ha of a portion of Sub Area 1C, providing scour and channel
erosion protection prior to entering the pond, having a nominal base width of 1m, average side
slopes of 3:1, a minimum depth of 1 m, discharging into the proposed new wet pond as described
below;

Wet Pond

- a wet pond providing an Enhanced Level quality control for a total drainage area of
approximately 8.9 hectares of Sub Area 1C, having a permanent pool volume of 1,896 cubic
metres with a permanent pool depth of 1.5 m and an extended detention storage volume of
413cubic metres, and a total storage volume of approximately 3,171 cubic metres, including
permanent pool volume, at a depth of approximately 2.4 m, discharging to Picton Bay via one (1)
750 mm diameter outlet pipe complete with a 75 mm diameter orifice;



Sub Area 2
Sediment Basin Structure

- one (1) sediment basin, installed under the conveyor system, receiving runoff stormwater from
Sub Area 2, having a sediment storage capacity of 1.3m? a total storage capacity of 1.9m?,
sediment to be pumped, overflow discharging to Picton Bay via approximately 20 m long 750
mm diameter perforated pipe with goss trap;

Sub Area 3

Grassed Swale

-grassed swale for 5.3 ha of Sub Area 3, having a nominal base width of 2 m, average side slopes
of 3:1, a maximum depth of 1m with a longitudinal gradient of no more than 0.6%, providing
pre-treatment prior to discharging to enhanced swale via approximately Om long 450 mm
diameter effluent pipe;

Enhanced Swale

-enhanced swale for 5.3 ha of Sub Area 3, having a nominal base width of 6 m, average side
slopes of 3:1, a maximum depth of 3m with a longitudinal gradient of no more than 0.6% and
rock check dams, ultimately discharging to Picton Bay via approximately 35 m long 300 mm
diameter effluent pipe;

Filter Strip
-vegetated filter strip approximately 30m wide and 500m long a total of 3.1ha, consisting of

existing vegetation providing treatment for receiving runoff stormwater from upstream enhanced
swale ultimately discharging to Picton Bay;



