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LOYALIST SOLAR PROJECT - SUBSTATION
STORMWATER MANAGEMENT AND EROSION AND SEDIMENT CONTROL REPORT

Introduction
November 21, 2017

Stantec has been retained by PCL Constructors Canada Inc. (PCL) to assist with final design
engineering services related to the proposed development of the 54-megwatt (MW) Loyalist
Solar Project (Project) in the Township of Stone Mills, County of Lennox & Addington, Ontario.

The substation portion of the project is located northeast of the intersection of Miller Road and
Frizzell Road as shown on Figure 1. The site is bounded by Miller Road to the west, existing
agricultural lands to the north and east and a Hydro One Networks Inc. (HONI) corridor and
existing agricultural lands to the south.

This Stformwater Management (SWM) and Erosion and Sediment Conftrol (ESC) 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 Renewable Energy Application (REA)Application, detailed
engineering design, and herein, are sufficient to address 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 involves the following components:
e A quadlitative assessment of existing hydrologic conditions of the area and receiving systems;

e Areview of the proposed Project activities as described in the REA Application with an
emphasis on assessing the potential for impacts associated with changes in hydrology;

e Complete final design of SWM measures to control site runoff in a manner consistent with
Ministry of Environment and Climate Change (MOECC) and Quinte Conservation (QC)
guidance; and

e Development of an ESC strategy outlining the anticipated approach to minimize impacts
related to construction.

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx ] . ]
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1.2 BACKGROUND INFORMATION

A variety of sources have been referenced during the preparation of this SWM and ESC report,
including project-specific documentation, such as various reports submitted in support of the
REA, and more general industry-standard design guidance documentation and/or literature
references, as follows:

General Guidance Documentation / Literature

e Hydrologic Response of Solar Farms article in the Journal of Hydrologic Engineering, Cook
and McCuen, May 2013

e Quinte Conservation Stormwater Management Submission Guidelines, Quinte Conservation,
May 2012

e lowImpact Development Stormwater Management Planning and Design Guide (LID Design
Guide), Credit Valley Conservation Authority and Toronto Region Conservation, 2010

e FErosion & Sediment Control Guideline for Urban Consfruction (ESC Guideline), Greater
Golden Horseshoe Conservation Authorities (GGHCA), December 2006

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

e Control of Erosion — Fact Sheet, Ontario Ministry of Food and Agriculture and Rural Affairs
(OMAFRA), October 1986

Project-Specific Consultation / Documentation

e Pre-consultation meeting with Quinte Conservation, Stantec, PCL and BlueEarth Renewables,
October 20, 2017 (minutes appended)

e Draft Geotechnical Report — Loyalist Solar Project — 230 kV/34.5 kV Collector Station,
Township of Stone Mills, ON, Tulloch Engineering Inc., October 2017

e Preliminary Stormwater Management and Erosion and Sediment Control Plan, Tulloch
Engineering Inc., March 2017

e Loyalist Solar Project — Project Description Report, Dillon Consulting Ltd., February 2017
e Loyalist Solar Project — Consfruction Plan Report, Dillon Consulting Ltd., February 2017
e Loyalist Solar Project — Design and Operations Report, Dillon Consulting Ltd., February 2017

e loyalist Solar Project — Water Body Report, Dillon Consulting Ltd., February 2017

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx ] '3
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e Loyalist Solar Project — Water Assessment Report, Dillon Consulting Ltd., February 2017
1.3 STORMWATER MANAGEMENT CRITERIA

Based on the background information and pre-consultation noted above, the following SWM
design criteria have been established for the Loyalist Solar Project:

¢ Water Quantity Control

o Conftrol post-development runoff rates to pre-development levels for the 2-year to
100-year storm events

0 Check the 25 mm storm for erosion protection.

o Provide accommodation for future climate change scenarios by designing facilities
with an additional 10% design storage capacity

o Water Quality Control

o Provide MOECC Normal Protection Level (70% Total Suspended Solids (TSS) removal)
water quality control

e FErosion and Sediment Control

o Provide appropriate erosion and sediment control during construction/area grading
to protect adjacent properties and downstream features/watercourses from
potential siltation

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx ] '4
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2.1 TOPOGRAPHY AND SURFACE DRAINAGE

The location of the proposed substation is currently agricultural lands draining as shallow
overland flow, generally in a northwest direction. Ultimately, runoff from the site discharges to
the Salmon River east of the site. The site topography is flat to undulating terrain with elevations
ranging from 150.5 m in the south-central portion of the site to 147.0 m near the northwest and
east site boundaries. Drainage catchments were delineated using a combination of
topographical survey, Light Detection and Radar (LIDAR) survey, aerial imagery and
observations made during site visits completed by Stantec on September 26 and 27, 2017.
Catchments are shown on Figure 2 and summarized as follows:

Catchment 100 - 1.0 ha of Miller Road, existing agricultural lands used for row crops, hedgerow
and a residential dwelling located west of the proposed substation, draining northwest to the
Miller Road roadside ditch, discharging west under Miller Road through an existing cross road
culvert. The culvert discharges to Pennell’s creek which generally flows east towards the Salmon
River.

Catchment 110 - 1.2 ha of existing agricultural lands used for row crops, hedgerow and lawn
area draining north as shallow overland flow towards adjacent agricultural lands

Catchment 120 - 2.3 ha of existing agricultural lands used for row crops and hedgerow draining
northeast as shallow overland flow fowards a woodlot and existing agricultural lands

Catchment 130 - 0.6 ha of existing agricultural lands used for row crops and hedgerow draining
south towards adjacent agricultural lands

2.2 GEOTECHNICAL INFORMATION

A detailed geotechnical investigation was completed by Tulloch Engineering Inc. (Tulloch) in
2017. The investigation concluded that site soils consisted of topsoil overlaying clay and sands.
Bedrock was encountered approximately 5 to 5.5 m below ground surface in all boreholes
advanced on the property. No groundwater was encountered during the site investigation.

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx 2 . ]
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The proposed substation is located in the south-central portion of the site with an access road
(6 m width) connection to Miller Road in the northwest portion of the site. As shown on the
attached Drawing C-400, the substation site includes a small building containing electrical
controls, a security fence, the substation, overhead and underground electrical infrastructure, a
well-drained, coarse granular area underlying electrical infrastructure and graveled access
road. The maijority of the ground within the fenced area is proposed to be surfaced with 150
mm diameter washed crushed stone, underlain with a structural base (450 mm depth)
composed of 150 mm granular ‘A’ and 300 mm granular ‘B’ material. The proposed access
road is proposed to be constructed with 150 mm of granular ‘A’ atop 300 mm granular ‘B’
material (see Drawing C-500, attached).

Runoff from the majority of the substation is conveyed as overland flow to an enhanced grass
swale on the south and west side of the proposed access road running in a north, then westerly
direction to a proposed SWM dry pond facility, before outletting fo the Miller Road roadside
ditch. Small portions of the substation area drain to the north, northeast and south limits of the
site, as described below. Delineation of proposed drainage catchments is provided on Figure 3
and is summarized as follows:

Catchment 200 - 0.7 ha of existing agricultural lands, vegetated filter strip and substation access
road draining uncontrolled northwest to the Miller Road roadside ditch and existing Miller Road
culvert. The culvert discharges to Pennell’s creek which generally flows east towards the Salmon
River.

Catchment 205 - 2.2 ha of proposed substation, substation access road, existing agricultural
lands used for row crops, hedgerow and a residential dwelling located west of the proposed
substation, draining northwest to the proposed SWM dry pond discharging under the site access
road to the Miller Road roadside ditch and existing Miller Road culvert.

Catchment 210 - 0.2 ha of existing agricultural lands, vegetated filter strip and substation access
road draining uncontrolled to the north as shallow overland flow to adjacent agricultural lands.

Catchment 220 - 1.5 ha of proposed substation, substation access road and existing agricultural
lands draining northeast as shallow overland flow towards at woodlot and existing agricultural
lands to the northeast of the site.

Catchment 230 - 0.4 ha of substation access road embankment and existing agricultural lands
draining south fowards adjacent agricultural lands.
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41 HYDROLOGIC MODELING

A hydrologic model was prepared to simulate drainage conditions for the subject development.
The Stormwater Management Hydrologic Model (SWMHYMO) was employed to predict peak
flows for the existing and proposed development conditions and design SWM systems to
achieve the site SWM criteria.

4.2 DESIGN STORMS AND ANTECEDENT MOISTURE CONDITIONS

In accordance with guidance provided by Quinte Conservation (QC), existing and proposed
development conditions were modelled for the 2-, 5- and 100-year rainfall events. The
Atmospheric Environment Service (AES) 30% 1-hour and 12-hour synthetic storm distributions were
used for each rain event. The AES distribution was used in the Preliminary Stormwater
Management and Erosion and Sediment Control Plan (Tulloch, 2017), and therefore was used in
the detailed design for confinuity. A 25 mm, 4-hour Chicago storm event was modeled to assess
erosion protection for the site. Rainfall Intensity-Duration-Frequency (IDF) data was obtained
from the Environment Canada Belleville station and is appended for reference. Antecedent
Moisture Condition (AMC) Il and lll were considered in modeling at the request of QC and the
MOECC. Soil Conservation Service (SCS) curve numbers and hydrologic parameters calculated
for each catchment based on land use, slopes, lengths and soil type and are provided in
Appendix A, while detailed modeling files are included in Appendix B. Separate modeling for
during construction conditions was not completed, as hydrologic parameters for the during
construction scenario fell within the existing and proposed conditions hydrologic parameter
range (as shown in Appendix A).

4.3 STORMWATER MANAGEMENT DESIGN

Stormwater runoff from the proposed development areas, as described in the preceding
sections, will be aftenuated using an end-of-pipe SWM dry extended detention facility located
in the northwest portion of the site, on the south side of the proposed access road. A dry facility
was selected as the proposed drainage area is less than 5 hectares, which is the minimum
MOECC guideline to sustain a permanent pool in a weft facility.

Quality control for reduction of TSS and nutrients will be provided through the use of vegetated
filter strips, a vegetated swale, extended detention, and filiration through dry pond vegetation.
Water quality benefits of the proposed vegetated filter strips, grassed swales and vegetated dry
pond facility are achieved by the runoff / vegetation interaction which reduces 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

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx 4' ]
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pollutants such as nitrogen and phosphorous. Quantity control will be achieved through conftrols
at the outlet of the dry pond facility.

Detailed design of the on-site SWM controls is included on Drawing C-400, aftached.

Vegetated filter strips are proposed to provide water quality control for shallow overland runoff
from substation access roads draining to the north and east. As the access road is crowned, the
filter strip provides conftrols for only half the road (3 m width). The vegetated filter strip is
comprised of a 5 m wide swath of undisturbed grass draining via shallow overland flow to be
retained through the during construction and operations phase of the project. Where the
vegetated filter strip is in conflict with existing free cover, free retention will remain priority,
however vegetated filter strip hydroseeding will occur below the canopy.

The vegetated swale is sized to convey the 4-hour, 25-mm storm event at a velocity of 0.5 m/s at
a depth of 100 mm (see calculations included in Appendix A) per the LID Design Guide

(CVC, 2010) and MOECC SWMPD Manual (MOECC, 2003). The proposed vegetated swale will
provide approximately 76% total suspended solids (TSS) removal, per the LID Design Guide (CVC,
2010). As the velocities within the swale remain below 1 m/s during a 25-mm storm event, it is not
anficipated that significant erosion will occur within the swale.

The dry, extended detention SWM facility has been designed per the MOECC SWMPD Manual
(MOECC, 2003) to provide the MOECC Basic freatment level (or 60% TSS removal efficiency) and
includes 297 m? of extended detention storage to be drawn-down over approximately 34 hours,
satisfying the recommended draw-down time of 24-48 hours.

The treatment train consisting of the vegetated swale and the dry extended detention SWM
facility, will exceed the Normal level water quality control requirement established during pre-
consultation. The majority of the substation constructed works flows through both the swale and
the SWM facility.

The facility will be drained by a two-orifice outlet structure that discharges to the Miller Road
roadside ditch downstream of the site entrance. As shown on the attached Drawing C-400, the
outlet structure is a 1.2 m diameter perforated Corrugated Steel Pipe (CSP) riser with associated
stone jacket. As water levels increase in the facility, water will flow through the jacket and riser.
Low flows are directed through Orifice #1 (50 mm diameter) with less frequent events directed
through Orifice #2 (125 mm diameter). An emergency overflow weir has been provided at the
western limit of the facility in the event the outlet becomes plugged. Stage-storage-discharge
characteristics for the pond were calculated using spreadsheet analysis and incorporated into

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx 4 . 2
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the hydrologic model. SWM facility design characteristics for the dry, extended facility are

summarized in the following table.

Table 1: SWM Facility Characteristics

Parameter SWM Characteristic
Total Contributing Area (ha) / % Impervious 2.20/ 50
Pond Bottom Elevation (m) / Pond Top Elevation (m) 146.10 / 147.10
TSS Removal Efficiency Required (%) 70
TSS Removal Efficiency Provided Grassed Swale (%) / Pond (%) 76/ 60
Extended Detention Required (m?)/ Provided (m?) 297 m® /297 m®
Extended Detention Drawdown Time Required / Provided (hrs) 24 /34
Extended Detention Outlet Elevation (m) / Diameter (mm) 146.10 / 50
Water Quantity Outlet Elevation (m) / Diameter (mm) 146.50 / 125
Overflow Weir Elevation (m) / Length (m) 146.80 / 5

Water quantity control for the maijority of the site is provided by a SWM dry extended detention
facility at the northwest corner of the development as described in previous sections. Flows are

reduced to the remainder of the adjacent offsite receivers through reduction of drainage

contribution area and retention or improvement of existing ground cover. Table 2 and Table 3

summarize the dry extended detention facility and peak offsite discharges, respectively.

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx
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Table 2: SWM Facility Operating Characteristics

Characteristic 25-mm 2-year 5-year 100-year
4-hr 1-hr 12-hr 1-hr 12-hr 1-hr 12-hr
AMC I

Existing Peak Flows to
Roadside Ditch (m3/s) 0.02 0.02 0.01 0.03 0.02 0.07 0.04

Proposed Flows Uncontrolled
to Roadside Ditch (mé/s) 0.015 0.016 | 0.008 | 0.024 | 0.012 | 0.052 | 0.026

Proposed (Fr:noj;’:)fo Facility 0.084 | 0.063 | 0031 | 0095 | 0.047 | 0.206 | 0.095

Proposed F'(‘r’nVst‘;rom Faclity | 5003 | 0.003 | 0003 | 0.003 | 0.005 | 0.003 | 0.012

Proposed Peak Flows to
Roadside Ditch (m?/s) 0.02 0.02 0.01 0.03 0.02 0.05 0.03

Maximum S(Tr%f;ge Volume 217 190 | 450 | 276 | 676 | 539 | 1292

Maximum Ponding Elevation | 40« | 14639 | 146,47 | 146.42 | 146.53 | 146.50 | 146.66

(m)
Maximum Ponding Depth (m) 0.30 0.29 0.37 0.32 0.43 0.40 0.56
Drawdown Time (hrs) 27 24 48 32 63 57 83
AMC i
Existing Peak Flows to
Roadeio bitch (me/s) 004 | 004 | 002 | 006 | 003 | 0.10 | 0.05
Proposed Flows Uncontrolled
T oendsicle Difen (w7 0030 | 0030 | 0012 | 0043 | 0019 | 0.082 | 0.039
Proposed (Frﬁv/f) fo Facility 0.101 | 0098 | 0043 | 0.145 | 0061 | 0283 | 0.125
Proposed F'(‘:nVZjS‘;rom Facllity | 6003 | 0.003 | 0.004 | 0003 | 0.007 | 0.005 | 0.016
Proposed Peak Flows to
Rt Ditch () 003 | 003 | 002 | 005 | 002 | 009 | 0.4
Maximum S(fr%rf)’ge Volume 311 273 | 602 | 384 | 846 | 700 | 1516

Maximum Ponding Elevation | 44 4s | 14642 | 146,51 | 146.45 | 146.56 | 146.53 | 146.70

(m)
Maximum Ponding Depth (m) 0.33 0.32 0.41 0.35 0.46 0.43 0.60
Drawdown Time (hrs) 35 32 60 42 70 64 88
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Table 3: Peak Off-site Discharge Summary

Offsite Peak Discharge Rate (m3/s)
Freﬂzgcy Duration 100 / 200 110/ 210 120 / 220 130 / 230
Miller Road North Northeast South
AMCII
2-Year 1-hour 0.02/0.02 0.03/0.01 0.05/0.04 0.01/0.01
12-hour 0.01/0.01 0.01/0.02 0.02/0.02 0.01/0.01
5-Year 1-hour 0.03/0.02 0.04/0.01 0.08 /0.05 0.02/0.02
12-hour 0.02/0.02 0.02/0.01 0.04/0.03 0.01/0.01
100-Year 1-hour 0.07 / 0.05 0.09 /0.01 0.17/0.11 0.04/0.03
12-hour 0.04/0.03 0.04/0.01 0.08 / 0.06 0.02/0.02
25 mm 4-hour 0.02/0.01 0.03/0.01 0.05/0.03 0.02/0.01
AMCIII
2-Year 1-hour 0.04/0.03 0.05/0.01 0.10/0.06 0.02/0.02
12-hour 0.02/0.02 0.02/0.01 0.04 /0.03 0.01/0.01
5-Year 1-hour 0.06 /0.04 0.07 / 0.01 0.14/0.09 0.04 /0.03
12-hour 0.03/0.02 0.03/0.01 0.06 / 0.04 0.01/0.01
100-Year 1-hour 0.10/0.08 0.14/0.02 0.27 /0.17 0.07 /0.05
12-hour 0.05/0.04 0.07 /0.01 0.12/0.08 0.03/0.02
25 mm 4-hour 0.04/0.03 0.05/0.01 0.10/0.06 0.03/0.02

As shown in Table 3, peak discharge rates to all offsite receivers are equal to or reduced under
all storm events.

The access road entrance culvert was sized to convey the proposed peak flows from

Catchment 200 (entire contributing area to culvert) during the 100-year, 1-hour AMC I, storm

event without overtopping. Culvert modeling has been included in Appendix A for reference.

The transformer pad and containment pit will be a custom engineered structural design
provided to meet the loads of the transformer, including fire quenching stone and oil
conftainment. The main substation power tfransformer will be installed on a cast in place
concrete pad within the substation. Surrounding the transformer concrete pad will be a cast in
place concrete containment pit. The containment pit will contain fire quenching stone
(approximately 19-38 mm diameter washed crushed stone). The bottom (floor) of the
containment pit where a drainage pipe will be provided and connected to a manhole (by
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others) which locates a few meters from the pit. The manhole, means to provide an exira point
of visual inspection, will also host oil detection and sump pump system. Water will be pump out
of the manhole using an output pipe to drain to the proposed vegetated swale along the west
edge of the substation.

The design of the Transformer spill containment volume will be based on the following guidelines:

1. Minimum volume equal the greater of 125% of the volume of transformer oil and
lubricants, or 100% of the volume of tfransformer oil and lubricants plus the volume
equivalent to contribution from a minimum 24-hour duration, 50-year return storm within
the spill containment area around the transformer.

2. Containment with impervious concrete floor and walls sloped toward an outlet,
maintaining a minimum freeboard of 0.3 m, and 0.3 m layer of crushed stone within.

3. The containment pad shall drain to an appropriately sized pit, from where only water will
be pumped out.

4, The spill containment shall be equipped with a system to detect the level of water to be
pumped out. If oil is detected, the pump will not operate and an emergency signal will
be transmitted for the removal of the contaminated liquid for proper disposal.

5. The proposed system takes info account the fact that the transformer contains oil and
that is not infended to discharge the containment oil/water mix to downstream
receivers.

Under normal operation, the spill containment discharges water from the environment (i.e.,
storm water). The rain collects in the spill containment area where it flows to the manhole
located adjacent to the spill containment. As the sump pump manhole fills up, the start (On)
level float on the sump pump is activated and the water is pumped and discharged to the
proposed vegetated swale west of the substation (only water is allowed to pass). The pump will
continue in operation until the water level within the recessed sump drops to the stop (Off) level,
stopping the pump.

Emergency operation occurs when oil is detected by the oil detecting sump pump. If oil is
discharged from the transformer, the oil is contained in the spill containment area and flows
along the same path as the storm water described above. The pump has an oil sensor above
the suction inlet to detect oil before it enters into the pump. The sensor is a conductivity sensor
and will shut down the pump unless only water is present. The pump will start up only when water
is present at the oil sensor. The pump confroller will show an alarm signal when oil is detected by
the oil sensor. At this point the operation and maintenance personnel will be noftified by an
alarm and will fravel to the site in order to investigate and properly dispose of the oil containing
water as necessary.
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Signals from each of these alarms are electrically wired to the substation automation system
located on site. Alarms will be fransmitted via the substation SCADA system to the contracted
operations and maintenance provider's monitoring station which is manned 24/7. The
monitoring station will contact and dispatch maintenance personnel as required to investigate
the alarm.

The substation will undergo effluent monitoring on a quarterly basis as detailed in Section 4.4.3.
Spill response kits will be stored on-site in the event of an emergency spill.

44 OPERATIONAL PHASE - STORMWATER MANAGEMENT
MONITORING AND MAINTENANCE

Grassed swale (ditch) conveyance systems represent a familiar, passive, and simple type of
stformwater management practice, with operational and maintenance requirements to match.
Generally speaking, the freatment benefits of a grassed swale are the result of the contact
between the flows being conveyed and the vegetation within the swale. Given this, inspection,
operational, and maintenance activities can be generally limited to:

¢ Routine observations as to the presence of trash/debris within the swale that could be
conveyed downstream and/or affect the conveyance capacity of the system and removal
of same as needed.

¢ A semi-annual walking inspection should be completed to identify areas of bare soil and/or
the formation of erosive gullies. Remediation efforts would typically involve re-grading the
area and/or re-vegetating with sod or appropriate seed mix, with fertilizer and water applied
as necessary fo ensure germination and stabilization.

¢ Concurrent with the walking inspections, a visual assessment of any areas of isolated
ponding or sediment build-up should be identified. Minor areas of ponding can be resolved
with re-grading / re-stabilization, if the magnitude of associated nuisance warrants such
action. From a stormwater management perspective, there are no functional concerns
associated with ponding and, therefore, remediation is not strictly required. Excessive
sedimentation is an issue requiring attention if it remains in a non-vegetated condition (prone
to re-suspension and transport downstream), if it creates an isolated ponding area as
described above, or if it occurs to an extent that it affects the conveyance capacity of the
swale. If any such condition occurs, the sediment should be removed and the area re-
stabilized.

e Vegetation management is not a strict requirement in that excess growth will serve to
improve water quality freatment benefits. If the density of vegetation reaches a level where
conveyance capacity is impacted, a cutting operation should be undertaken. A minimum
vegetation height of 0.25 m (10”) should be maintained.
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Long-term operation and maintenance responsibilities at SWM facilities include regular facility
inspections and the implementation of associated remediation actions. Inspections should be
undertaken following each significant rainfall event (>15 mm depth, minimum 4 inspections /
year) to verify that the facilities are functioning as designed. The types of information that
operations staff should be recording and rectifying, if required, include questions such as:

e s stormwater runoff remaining in the facility after the predicted extended detention
drawdown times outlined herein? This situation could be indicative of outlet blockage by
trash or sediment; visual inspection should be completed to confirm.

¢ Isthere damage to facility structures including pipes, berms, overflow weirs, etc.2
Maintenance requirements in this regard should be performed on an
as-required basis.

¢ What are the visual characteristics of water in the facilities (i.e., oily sheen, frothy, colour, etc.)?
Issues in this regard could be indicative of an upstream spill and the need for cleanup.

e Isthe vegetation around the facilities unhealthy or dyinge Deficiencies in this regard could
be indicative of either poor species selection at design, or any number of chronic causes.
Replanting should be undertaken to ensure sufficient vegetation densities.

e Isthere evidence of significant sediment accumulation within the dry extended detention
facility? If sediment accumulates to a point where flow through the facility becomes
inhibited or inlets and outlets become blocked, sediment removal may be required. Owing
to the increased sediment loadings anticipated during construction, the clean-out
frequencies estimated during the design process might be reduced during the interval prior
to complete stabilization of the upstream contributing drainage areas. In any event, the
removal and disposal of sediment from all facilities should be completed by a qualified party
and/or licensed contractor.

e Erosion around outlet structures or downstream areas requiring stabilization work. All
noticeable erosion and damage within and immediately outside the basin should be
repaired and stabilized as quickly as possible.

Per the Loyalist Solar Project — Design and Operations Report (Tulloch, 2017), effluent monitoring
(and associated documentation) of the substation containment pit will occur quarterly to ensure
that effluent discharge does not exceed 15 mg/L of Total Oil and Grease.

In the event of an exceedance of the maximum concentration objective of Total Oil and
Grease, the owner shall increase the frequency of sampling to once per month (for each month
that effluent discharge occurs) and provide the MOECC District Manager (on a monthly basis)
with copies of monitoring documentation until the District Manager provides written direction
that monthly sampling and reporting is no longer required.
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An assessment of the erosion potential of the construction area was completed following the
methodology outlined in the ESC Guideline (GGHCA, 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, fo some extent, the comprehensiveness of the

resultant ESC system design, monitoring, and maintenance program.

The existing and proposed (post-construction) condition gradients on the substation site can be
classified as moderate (2-10%), with predominantly long slopes (greater than 30 m). Site soils are
comprised primairily of silty clay with some sands which are considered to represent a moderate
to low potential (Table A, ESC Guidelines). Therefore, based on this classification, this site has a
“high” erodibility potential (Table A2, ESC Guidelines)

Beyond the three-parameter approach described by the ESC Guidelines, it is often also
appropriate to account for additional factors that may result in potential sediment fransport
offsite during construction. In this particular case, construction is anticipated to commence
January 2018, which would be prohibitive to the establishment of vegetative stabilization
measures. It will be incumbent on the proponent and contractor to elevate the level of
aftention paid to protecting downstream receivers against construction related impacts.

5.1 DURING CONSTRUCTION DEWATERING

Since no significant excavation is proposed within the substation site, the proposed construction
activities are not expected to intercept the groundwater table. However, if necessary, any
required dewatering operations will be completed such that discharge rates will not adversely
impact flooding or erosion conditions upstream or downstream of the substation site. To mitigate
the risk of sediment migration fo 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”
dissipators at the discretion of the contractor. Dewatering measures will be directed through the
sediment control measures to a gently sloped, vegetated area (when possible) greater than

30 m from any water course or wetland feature. Although an exceedance isn't expected,
should anfticipated pumping rates exceed 50,000 L/day an Environmental Activity Sector
Registration (EASR) application is required. Should anticipated pumping rates exceed 400,000
L/day a Permit To Take Water (PTTW) application is required.
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5.2 EROSION AND SEDIMENT CONTROL PLAN

The various construction activities required to construct the substation site include topsoil
removal, minor grading activities and general construction traffic. If left unmitigated, these
activities will result in impacts ranging from disturbance of at-surface soils and exposure of native
sub-soils to potential erosion and sediment fransport 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 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 proposed grade elevations; hence, the work areas are generally protected
from erosion and sediment transport since they are lower than the surrounding ground surface.
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 Plans
(Drawings C-600 and C-650), and include, but are not necessarily limited to, the following item:s:

¢ 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 as
follows:

0 An Erosion Control Implementation Schedule has been included with the Detailed
Erosion and Sediment Control Plan;

o A5 m wide vegetated filter strip will be provided on the downstream side of all
disturbed areas;

o0 A double layer heavy duty silt fence will be erected on the downstream side of
disturbed areas, complete with a minimum 5 m vegetated filter strip beyond the silt
fence;

o Topsoil stockpiles expected to be left in place in excess of 30 days will be stabilized
with vegetative cover (i.e., hydroseeding) or a rolled erosion control product in the
event of unfavourable growing conditions (i.e., during the winter);

0 A construction entrance feature (“mud mat”) will be provided at all site entrances to
minimize the offsite fransport of sediment via construction vehicles;

o Miller Road will be cleaned daily of any sediment deposited by site construction
fraffic;

o Swales constructed onsite will have rock check dams to help attenuate flows and
encourage sediment deposition of suspended sediment where appropriate;
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o No equipment should be permitted to enter any area beyond the silt fencing;

o Temporarily stockpiled excavated native materials and imported materials with a Dso
less than 4.75 mm (typical Dso of Granular A) will be covered with rolled erosion
control products when the material is expected to be left in place in excess of 30
days, while imported materials with a Dso of 4.75 mm or greater can remain
uncovered. Granular A and B (Type Il) gradation requirements allow up to 55%
percent passing a 4.75 mm sieve (#4 sieve), and may be stockpiled without covering
with rolled erosion control products. Uncovered stockpiles will be surrounded with a
double layer of light duty silf fence (1 m separation between layers) to provide a
secondary layer of protection from sediment migration;

o Inthe event of inclement weather for construction, construction best practices, such
as temporary rig-mats may be used to prevent disruption of surface soils and
vegetative cover by construction vehicles and equipment. As these measures are
within the constructible areas of the project, it is not anticipated that offsite flows will
increase from proposed conditions;

o Grassed swales and stormwater management vegetated swales are to be stabilized
with double neft straw matting and hydroseeding. Hydroseeding should be
completed during appropriate growing seasons;

* |n cases where a vegetated grassed buffer is proposed for construction
outside of the growing season, existing vegetation will be maintained and no
equipment shall encroach on the area.

o Additional erosion and sediment controls may be required due to unforeseen
circumstances, changing site conditions or if the proposed controls do not achieve
their anticipated result. In these circumstances, additional controls may be installed
consistent with GGHCA ESC Guidelines (GGHCA, 2006). The locations and
application of the controls will be approved by a qualified erosion and sediment
control inspector prior to their installation; and

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.

e 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., pefroleum products, silf, etc.) from migratfing fo offsite receivers:

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

o All spills must be reported to the MOECC Spills Action Centre (1-800-268-6060); and
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0 A 450 mm end cap and 50 mm and 125 mm diameter plugs will be stored on-site to
plug the outlets of the SWM dry extended detention facility in the event of a spill.

o Re-vegetate 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 this is not possible due to 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 erosion and sediment control 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 SWM facility will be used as a temporary sediment basin for the initial part of
construction as construction is anficipated to be initiated during the winter months and
vegetation won't be established to provide water quality control. The outlet structure will be
modified under the temporary conditions to provide the required amount of dead and active
storage volumes required in the GGHCA ESC Guidelines. The water quality outlet will remain
capped during initial stages of construction. This provides 503 m® of dead storage, exceeding
the requirement of 407 m3. A 75 mm diameter orifice, at an elevation of 146.50 m, will be
installed to drawdown the required active storage volume of 275 m3in 26 hours. As the 75 mm
diameter orifice is the minimum allowable orifice size required, the 48 hour drawdown target
identified in the GGHCA ESC Guidelines (GGHCA, 2006) cannot be achieved. Table 4, below,
summarizes the design characteristics of the femporary sediment basin.

Table 4: Temporary Sediment Basin Design Characteristics

Parameter SWM Characteristic
Total Contributing Area (ha) / % Impervious 220/50
Pond Bottom Elevation (m) / Pond Top Elevation (m) 146.10 / 147.10
Unit Volume of Dead (m3®/ha) / Active Storage (m3®/ha) Required 185/ 125
Dead Storage Required (m?3) / Provided (m?3) 407 / 543
Active Storage Required (m?3) / Provided (m3) 275/ 1,474
Temporary Sediment Basin Outlet Elevation (m) / Diameter 146.50 /75
Active Storage Drawdown Time Required / Provided (hrs) 48 / 26

As the inlet swale is protected with several rock check dams upstream of the temporary
sediment basin, a forebay has not been included in the design of the temporary sediment basin.
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As construction moves into the spring, the temporary sediment basin will be drawn down, and
the outlet controls for the proposed SWM facility will be installed. The basin will be restored to
design elevations and vegetated with topsoil and seed. The conversion from temporary
sediment basin fo ultimate stormwater management facility will be completed no later than
May 31.

5.3 CONTINGENCY PLAN

The purpose of the confingency plan is fo help minimize the risk or consequence of failure of the
erosion and sediment control works. Failure could result from insufficient measures, lack of
maintenance, or severe weather conditions. The contingency plan includes two areas of
consideration: the procedures that will be followed where a failure has occurred; and the
contingency measures that will be implemented where there is potential for failure.

The Contractor shall be responsible for following the contingency plan, and will prepare the
following items:

e The Contractor will create an emergency contact list for emergency situations.

o  Workers shall be on call for emergency situations for all aspects of the emergency from
design to construction of emergency sediment and erosion contfrol measures. Any
associated health and safety issues are the responsibility of the Contractor.

e Heavy duty silt fence, double-net straw maftting erosion control blankets, straw bales and
stakes, sandbags, appropriate sized rip-rap, and clean gravel fill shall be available on-site for
emergency installation.

o Gas powered pumps, appropriate sized hoses, filtration hose socks, and filter cloth shall be
available for emergency dewatering.

¢ Heavy equipment shall be on standby for emergency works.
o Fuel spill equipment shall be available on-site for emergency spills of deleterious substances.

e A contact list for any further required equipment or materials shall be prepared and made
available for emergency use.

In the event of a failure, the Contractor will cease all construction related work and focus on
erosion and sediment control as required to effectively stabilize the site where a failure has
occurred or is imminent. The work shall be completed to the satisfaction of the Contract
Administrator and any regulatory agencies that have been consulted.

Any unexpected discharge of silt or sediment or other deleterious substance outside of the work
limits must be reported to the MOECC spills action centre (1-800-268-6060). If significant long
term damage to fish habitat or property is suspected, the contractor will develop a restoration
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plan in consultation with the MOECC. Development of the initial restoration plan will begin

within 24 hours of the discovery of sediment discharge, and will be implemented as soon as
possible, following consultation and approval from the MOECC, QC, DFO (if necessary) and
Township of Stone Mills.

The plan will address:

¢ Removal and disposal of sediment from outside the work limits;
e Restoration of the affected area; and

o Restoration of any areas disturbed through deposition or removal.

Conditions that may potentially cause failures can be identified through two methods:
monitoring of the erosion and sediment control measures, and weather forecasts that anticipate
severe weather conditions.

5.3.2.1 High Risk Identified Through Monitoring

Where monitoring has identified a high potential for failure, steps shall be immediately taken to
reduce the risk. These measures may include repair to existing measures, modification of existing
measures, and the addition of new measures.

The Contractor shall document the proposed approach and submit it fo the Contract
Administrator for immediate review and response. Where no response is forthcoming, the
Contractor shall immediately proceed with implementation.

5.3.2.2 Severe Weather Anticipated

In cases where the weather forecast indicates that significant rainfall is expected within a 24
hour period, the Contractor shall immediately complete the following:

o Verify that all erosion and sediment control measures are secure and that there is no
exposed soil that could erode and be deposited downstream;

o Verify that all other measures are in good working order;

e Monitor all measures during the rainfall event, and where a potential for failure is identified,
take corrective measures.

The Contract Administrator shall document the status of the above-listed steps.

If unforeseen events cause the strategies set out in the contingency plan to be insufficient or
inappropriate to meet the objective of containing sediment within the work limits, the
Contractor, either independently or as directed by the Contract Administrator, will respond in a
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fimely manner with all reasonable measures consistent with safety, to prevent, counteract or
remedy any effects on fish or fish habitat, human interest (i.e., safety, property value) and
general watercourse slope stabilization.

5.4 EROSION AND SEDIMENT CONTROL MONITORING PROGRAM

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. Non-urgent erosion and sediment control repairs (i.e., no immediate risk of
sediment discharges to the downstream environment) will be completed within 48 hours of
identifying the deficiency, or prior to the next anticipated rainfall event, whichever is less. 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, erosion control blankets and silt fencing to ensure that
they are maintained in good repair;

e Removal of construction delbris that may accumulate; and

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

If the monitoring program outlined above indicates a persistent problem, then the following
steps should be undertaken to determine appropriate mitigative measures (if step 1 does not
resolve the issue, proceed to step 2):

1. Analysis of the monitoring information and field visits as required to determine the cause
of the problem and develop a mitigation plan to address the issue in consultation with a
certified ESC inspector.

a. Implement additional mitigation measures and monitor the results.

2. Convene a meeting with the appropriate review agencies (i.e., MOECC, QC and/or
Stone Mills Township, etc.,)

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

b. Implement additional mitigation measures and monitor the resulfs.

The condition of erosion control works, their overall performance, water quality monitoring (as
described in Section 5.5) and any repairs, replacement or modifications to the installed item shall
be noted in weekly monitoring reports. ESC monitoring documentation will be kept on-site and
made available to regulatory agencies upon request.
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5.5 EROSION AND SEDIMENT CONTROL WATER QUALITY
MONITORING

To monitor the effectiveness of the various erosion and sediment control measures during
substation construction, a water quality monitoring program has been developed. Turbidity
monitoring will be completed at the locations indicated on Figure 4 and described below.

SUB 1 — Sample location within enhanced grass swale

SUB 2 — Inlet to Stormwater Management Facility / Temporary Sediment Basin

SUB 3 — Outlet of Stormwater Management Facility / Temporary Sediment Basin

SUB 4 - Upstream end of Site entrance culvert

SUB 5 — Miller Road roadside ditch north of Miller Road culvert (background sampling location)
SUB 6 — Downstream of Miller Road culvert

The water quality monitoring program will consist of the following activities

e For a minimum of two weeks prior to the commencement of construction, turbidity levels will
be measured daily at locations 54, S5 and $é6 to determine background levels prior to
construction

o Turbidity levels are to be measured at each of the above locations, daily, until construction
has been completed and the site is 90% stabilized, as determined by a qualified inspector.

o If the average mean daily turbidity downstream of the site activity is greater than 8
NTU from background measurements (pre-construction monitoring or S5), the
MOECC District Manager shall be noftified and additional erosion control measures
shall be implemented to reduce or mitigate sediment related impacts.

e Turbidity monitoring results will be recorded daily and included in weekly ESC reporting

wd v:\01614\active\ 133560220\ design\report\finalswm\substation\20171121_133560220_substationswm_final.docx 5 '8
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LOYALIST SOLAR PROJECT - SUBSTATION
STORMWATER MANAGEMENT AND EROSION AND SEDIMENT CONTROL REPORT

Assessment of Hydrologic Impacts and Mitigation — During-Construction Phase (ESC)
November 21, 2017

5.6 LONG TERM EROSION AND SEDIMENT CONTROL

Approximately one (1) year after completion of construction, a survey will be taken to ensure
that long-term erosion control measures have been effective. Seeded or replanted areas will be
inspected to ensure that vegetation 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 confingency measures will be sought and applied.
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LOYALIST SOLAR PROJECT - SUBSTATION
STORMWATER MANAGEMENT AND EROSION AND SEDIMENT CONTROL REPORT

Conclusion and Recommendations
November 21, 2017

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

¢ Normal (Level 2) water quality control will be provided for the site by an onsite treatment
frain consisting of vegetated swales and an end-of-pipe dry extended detention SWM
facility.

o The proposed SWM facility will control post-development flows to target rates.

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

o The proposed SWM measures provided in this report be constructed as designed.
¢ The ESC measures documented herein be implemented during construction.

e The Stormwater Monitoring and Maintenance Program be carried out during and following
construction.
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Curve Number Determination — Existing

Curve Number Determination — Proposed

SWMHYMO Parameters

Stormwater Quality Volumetric Requirements

Stormwater Management Facility Design Calculations
Belleville IDF Data

Mannings Equation Calculation for Open Flow in a Channel
Temporary Sediment Basin Design Calculations



Subject: NRCS (SCS) Curve Number Determination - Existing Conditions

Project: Loyalist Solar Project
Site: Substation
Project No.:  1335-60220
Client: Loyalist Solar LP
Date: November 21, 2017
TABLE OF CURVE NUMBERS (CN's)
Land Use Hydrologic Soil Type Source
A AB B BC C CD D
Meadow "Good" 30 44 58 65 71 75 78 USDA
Woodlot "Fair* 36 48 40 67 73 76 79 USDA
Lawns "Good" 39 50 61 68 74 77 80 USDA
Pasture/Range 49 55 60 70 79 82 84 USDA
Crop - SR + CR "Good" 64 70 75 79 82 84 85 USDA
Gravel 76 81 85 87 89 90 91 USDA
Bare Soil (Fallow) 77 82 86 89 91 93 94 USDA
Impervious 98 98 98 98 98 98 98 USDA

USDA - United States Department of Agriculture (2004), National Engineering Handbook, Part 630 Hydrology,
Chapter 9 Hydrologic Soil Cover Compexes

HYDROLOGIC SOIL TYPE (%) - Existing Conditions

Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL
100 100 100
110 100 100
120 100 100
130 100 100

LAND USE (%) - Existing Conditions

Catchment Meadow Woodlot | Lawns | Pasture| Crop | Gravel | Bare Soil | Impervious Total
Range
100 20 30 35 3 12 100
110 15 15 70 100
120 15 85 100
130 50 50 100
CURVE NUMBER (CN) - Existing Conditions
Catchment Meadow Woodlot | Lawns | Pasture| Crop | Gravel | Bare Soil | Impervious [Weighted CNf Weighted CN
Range (AMC 1l) (AMC 1)
100 15 22 29 3 12 80 91
110 11 11 57 79 91
120 11 70 81 92
130 37 41 78 90
Notes: AMC Il assumed - AMC Il Conversion Per Soil Conservation Service Curve Number (SCS-CN) Methodology (Mishra, Surendra and Vijay P. Sing (2003))

Hydrological Soil Groups taken from MTO Drainage Manual



Subject: NRCS (SCS) Curve Number Determination - During Construction Conditions

Project: Loyalist Solar Project
Site: Substation
Project No.: 1335-60220
Client: Loyalist Solar LP
Date: November 21, 2017
TABLE OF CURVE NUMBERS (CN's)
Land Use Hydrologic Soil Type Source
A AB B BC C CD D

Meadow "Good" 30 44 58 65 71 75 78 USDA
Woodlot "Fair" 36 48 60 67 73 76 79 USDA
Lawns "Good" 39 50 61 68 74 77 80 USDA
Pasture/Range 49 55 60 70 79 82 84 USDA
Crop 66 70 74 78 82 84 86 USDA
Gravel 76 81 85 87 89 90 21 USDA
Bare Soil (Fallow) 77 82 86 89 91 93 94 USDA
Impervious 98 98 98 98 98 98 98 USDA

USDA - United States Department of Agriculture (2004), National Engineering Handbook, Part 630 Hydrology,
Chapter 9 Hydrologic Soil Cover Compexes

HYDROLOGIC SOIL TYPE (%) - Proposed Conditions

Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL
200 100 100
205 100 100
210 100 100
220 100 100
230 100 100
240 100 100

LAND USE (%) - Proposed Conditions

Catchment | Meadow | Woodlot | Lawns | Pasture| Crop | Gravel | Bare Soil | Impervious Total
Range
200 25 15 40 20 100
205 10 5 35 50 100
210 55 30 15 100
220 15 70 15 100
230 50 50 100

CURVE NUMBER (CN) - Proposed Conditions

Catchment | Meadow | Woodlot | Lawns | Pasture| Crop | Gravel | Bare Soil | Impervious | Weighted CN | Weighted CN

Range (AMC 1) (AMC 1ll)
200 18 11 33 18 80 91
205 7 4 29 46 85 94
210 40 25 14 78 20
220 11 57 14 82 92
230 37 41 78 90
Notes: AMC Il assumed - AMC lll Conversion Per Soil Conservation Service Curve Number (SCS-CN) Methodology (Mishrc

Hydrological Soil Groups taken from MTO Drainage Manual
The weighted CN for Catchment 205 is for pervious areas only.
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Subject: NRCS (SCS) Curve Number Determination - Proposed Conditions

Project: Loyalist Solar Project
Site: Substation
Project No.: 1335-60220
Client: Loyalist Solar LP
Date: November 21, 2017
TABLE OF CURVE NUMBERS (CN's)
Land Use Hydrologic Soil Type Source
A AB B BC C CD D

Meadow "Good" 30 44 58 65 71 75 78 USDA
Woodlot "Fair" 36 48 60 67 73 76 79 USDA
Lawns "Good" 39 50 61 68 74 77 80 USDA
Pasture/Range 49 55 60 70 79 82 84 USDA
Crop 66 70 74 78 82 84 86 USDA
Gravel 76 81 85 87 89 90 21 USDA
Bare Soil (Fallow) 77 82 86 89 91 93 94 USDA
Impervious 98 98 98 98 98 98 98 USDA

USDA - United States Department of Agriculture (2004), National Engineering Handbook, Part 630 Hydrology,
Chapter 9 Hydrologic Soil Cover Compexes

HYDROLOGIC SOIL TYPE (%) - Proposed Conditions
Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL
200 100 100
205 100 100
210 100 100
220 100 100
230 100 100
240 100 100

%) - Proposed Conditions

Catchment | Meadow | Woodlot | Lawns | Pasture| Crop | Gravel | Bare Soil | Impervious Total
Range
200 25 15 40 5 15 100
205 10 5 35 15 35 100
210 55 30 15 100
220 15 70 2 13 100
230 50 50 100

R (CN) - Proposed Conditions
Catchment | Meadow | Woodlot | Lawns | Pasture| Crop | Gravel | Bare Soil | Impervious [Weighted CN| Weighted CN

Range (AMC 1) (AMC 1ll)
200 18 11 33 4 15 81 92
205 7 4 29 13 34 82 92
210 40 25 15 79 91
220 11 57 2 13 83 93
230 37 41 78 90
Notes: AMC Il assumed - AMC Ill Conversion Per Soil Conservation Service Curve Number (SCS-CN) Methodology (Mishr

Hydrological Soil Groups taken from MTO Drainage Manual
The weighted CN for Catchment 205 is for pervious areas only.
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Subject: SWMHYMO Parameters

Project: Loyalist Solar Project
Site: Substation

Project No.: 1335-60220

Client: Loyalist Solar LP
Date: November 21, 2017

Existing Conditions

Catchment SWMHYMO CN CN . Catchment
Number Command Area (AMC 1) | (amc iy | TIMP | XIMP | Rise | Length | “Tg e Te Ly
(ha) (m) (m) (%) (hrs) (hrs)
100 DESIGN NASHYD 0.97 80 91 - - 3.0 120 2.5 0.33 0.20
110 DESIGN NASHYD 1.20 79 91 - - 3.0 90 3.3 0.26 0.16
120 DESIGN NASHYD 2.26 81 92 - - 3.5 120 2.9 0.31 0.19
130 DESIGN NASHYD 0.55 78 90 - - 2.0 40 5.0 0.15 0.09
4.98
During Construction
Catchment SWMHYMO CN CN . Catchment
Number Command Area (AMC 1) | (amc iy | TMP XIMP | Rise | Length| =" o Te Tp
(ha) (m) (m) (%) (hrs) (hrs)
200 DESIGN NASHYD 0.70 80 91 - - 3.0 120 2.5 0.33 0.20
205 DESIGN NASHYD 2.20 85 94 - - 3.0 200 1.5 0.50 0.30
210 DESIGN NASHYD 0.16 78 90 - - 1.0 30 3.3 0.15 0.09
220 DESIGN NASHYD 1.50 82 92 - - 3.5 120 2.9 0.31 0.19
230 DESIGN NASHYD 0.42 78 90 - - 2.00 40 5.0 0.15 0.09
4.98
Proposed Conditions
Catchment SWMHYMO CN CN . Catchment
Number Command Area (AMC 1) | (amc iy | T'MP XIMP | Rise | Length| =" o Te TP
(ha) (m) (m) (%) (hrs) (hrs)
200 DESIGN NASHYD 0.70 81 92 - - 3.0 120 2.5 0.33 0.20
205 DESIGN STANDHYD 2.20 82 92 35 20 3.0 200 1.5
210 DESIGN NASHYD 0.16 79 91 - - 1.0 30 3.3 0.15 0.09
220 DESIGN NASHYD 1.50 83 93 - - 3.5 120 2.9 0.31 0.19
230 DESIGN NASHYD 0.42 78 90 - - 2.00 40 5.0 0.15 0.09
4.98
Notes:
Time of Concentration calculated using the Airport Method Tc=1[3.26 (1.1-C) 1291 7 5%% [min]
(For areas less than 100 ha) Where:  C = Runoff Coefficient = 0.35 (Flat Cultivated Areas)
L = Length of Overland Flow (m)
S =Slope (%)
TIMP Total percent impervious (DESIGN STANDHYD)
XIMP Total directly connected percent impervious (DESIGN STANDHYD)
Time to Peak Tp =0.6Tc

CN calculated for pervious areas only for DESIGN STANDHYD. CNis a weighed average for DESIGN NASHYD




Subject:
Project:
Site:
Project No.:
Client:
Date:

Stormwater Quality Volumetric Requirements

Loyalist Solar Project
Substation
1335-60220

Loyalist Solar LP
November 21, 2017

Stormwater Quality Volumetric Requirements

Facility

Drainage Area (ha)?

Total % Imp.

Level

Facility Type

Water Quality Unit Volume Requirements '

Total Unit Volume
(m®/ha)

Total MOE Volume
(m®/ha)

Dry Pond

2.20

50

Basic

Dry Pond

135

297

"' Water quality unit volume requirements based on Table 3.2, Stormwater Management Planning & Design Manual (MOE 2003),
Protection Level "Basic”

2 Drainage Area for Quality conftrol represents total storm drainage area to SWM Facility and includes the area of the SWM facility itself
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Subject:

Stormwater Management Facility Design Calculations

Project: Loyalist Solar Project
Site: Substation
Project No.: 1335-60220
Client: Loyalist Solar LP
Date: November 19, 2017
Rating Curve Estimated Volume Estimation Outlet Structure Controls
Storage | Detention Quality Orifice #2 Overflow
Elevation Discharge Active Time Elevation Area Volume Depth Elevation Outlet # 1 Weir Parameters
(m) (m3/s) (m?) (hrs) (m) (m) (m) (m3/s) (m?/s) (m?/s)
Orifice #1 Elev. 146.70 T46.10 14670 Quality Ouflet #1
146.20 0.001 7 1.4 146.20 139 7 0.10 146.20 0.001 Ouflet #1 Elev (m) Orifice Coeff.
146.30 0.002 52 8.3 146.30 768 52 0.20 146.30 0.002 146.10 0.60
146.40 0.003 201 25.1 146.40 2211 201 0.30 146.40 0.003 Outlet #1-Midpoint (mm) Perimeter (m)
Orifice #2 Elev 146.50 0.003 543 57.2 146.50 4627 543 0.40 146.50 0.003 146.13 0.16
146.60 0.010 1,016 77.2 146.60 4821 1016 0.50 146.60 0.004 0.006 Outlet Diameter (mm) Area (m”)
146.70 0.016 1,507 87.7 146.70 5018 1507 0.60 146.70 0.004 0.012 50 0.002
Overflow Weir Elev 146.80 0.020 2,017 95.5 146.80 5180 2017 0.70 146.80 0.004 0.016 Weir Coeff. (semi-circular) Orientation
146.90 0.305 2,544 96.4 146.90 5344 2544 0.80 146.90 0.005 0.019 0.281 1.62 Vertical
147.00 0.856 3,103 96.7 147.00 5840 3103 0.90 147.00 0.005 0.022 0.830 Orifice #
147.10 1.618 3,695 96.8 147.10 6000 3695 1.00 147.10 0.005 0.024 1.589 Outlet #2 Elev (m) Orifice Coeff.
146.50 0.60
Outlet #2-Midpoint (mm) Perimeter (m)
146.56 0.39
Outlet Diameter (mm) Area (m?)
125 0.012
Weir Coeff. (semi-circular) Orientation
1.62 Vertical

11/19/2017

Overflow Weir

Spillway Invert (m) Top of Berm (m)

146.80 147.10
Spillway Length @ Invert (m) : Max. Flow Depth (m)
5 0.30
Left Side Slope Right Side Slope
3 3
Weir Coefficient (Rectangle) Topwidth
1.7 6.8
Weir Coefficient (Triangle)
1.3

Drawdown Time Calculations

Greater than 0.1 m above the permanent pool
T=[vo-vi]/[(Q+Q1)/2]/3600

where

T=drawdown time in hours

v,=starting pond volume

vo=ending pond volume
Q,=starting flow
Q,=ending flow

From 0.0 to 0.1 m above the permanent pool
T:[VZ'V]]/[(QQ)]/3600

where

T=drawdown fime in hours

vo=starting pond volume

vo=ending pond volume
Q,=starting flow

Orifice Flow Calculations:

Orifice flow equation
Q = CA.2.g:H)’®
where
C = orifice coefficient
A = area of orifice
g = acceleration due to gravity
H = head above centre line of orifice
Note: used when water elevation is above 3/4 of the orifice diameter

Sharp crested semi-circular weir equation
Q=C*D2'5*(H/D)1'88
where
C = sharp crested semi-circular weir coefficient
D = diameter of orifice

H = head above orifice invert
Note: used when water elevation is below 3/4 of the orifice diameter

Stantec Consulting Ltd

Broad Crested Weir Equation:
Q= Cyp*L*H! "+ Cy*S*H™®
where
L = bottom width of spillway
H = head above weir invert
S =side slopes (ratio of H:V)
Cuwt = broad-crested triangular weir coefficient

Cuwp = broad-crested rectangular weir coefficient
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Environment Canada/Environnement Canada
Short Duration Rainfall Intensity-Duration-Frequency Data
Données sur l'intensité, la durée et la fréquence des chutes

de pluie de courte durée

Gumbel - Method of moments/Méthode des moments

2014/12/21
BELLEVILLE ON 6150689
(composite)
Latitude: 44 9'N Longitude: 77 23'W Elevation/Altitude: 76 m
Years/Années : 1960 - 2006 # Years/Années : 37

KA KA A KA A A A IR A AR A A I A A I A A I A A I A A A A A A A I A A A A A A A A A A A A A A A A A A A A I A AR A AR A AR A AR AR AR KA KK

Table 1 : Annual Maximum (mm)/Maximum annuel (mm)

R R I I I I I i b I I b b e b b b b b b I b b b b b b Sh I b dh b Sh ab b S dh b b Sh Sh b b 2h b b SR Sh b b dh b b Sb Ib b b 4b b b 2h Ib b b dh b b 2h db i b e

Year 5 min 10 min 15 min 30 min 1 h 2 h 6 h 12 h 24 h
Année
1960 6.3 9.1 12.4 23.4 25.4 35.1 53.8 55.1 55.9
1961 6.1 7.9 8.9 12.2 18.0 18.8 23.9 34.0 36.3
1963 12.4 19.0 23.1 28.4 30.7 31.0 31.0 31.7 44 .4
1964 4.3 5.6 7.4 12.2 12.4 20.6 45.2 45.7 45.7
1966 6.3 8.9 10.4 11.9 13.2 16.0 32.8 37.8 38.1
1967 7.4 9.9 10.4 10.4 11.9 13.2 26.4 42 .4 58.7
1968 7.9 11.9 13.7 18.5 21.8 27.2 43.9 57.1 57.1
1969 5.8 9.7 13.0 17.5 24.4 31.0 37.8 43.2 62.2
1971 7.4 11.4 13.0 23.9 25.1 25.4 25.7 25.7 32.5
1972 9.4 10.7 11.7 12.4 14.7 20.6 28.2 33.5 50.5
1973 7.4 10.7 11.9 18.0 21.3 21.8 37.3 45.5 48.0
1974 10.9 15.2 17.8 25.4 25.4 25.4 34.3 42.7 42 .7
1977 4.8 8.1 9.9 14.7 25.1 30.2 60.5 66.0 66.0
1980 13.2 16.9 19.0 20.5 20.5 34.6 46.9 47.6 59.6
1981 =-99.9 -99.9 13.3 25.5 29.4 34.6 46.2 49,2 57.4
1982 4.6 8.5 10.1 14.2 18.3 24.7 39.8 45.0 45.0
1983 6.5 8.9 10.5 18.4 22.2 30.7 39.6 39.6 50.3
1984 5.1 8.1 10.1 11.3 19.7 23.7 33.4 51.4 55.1
1985 10.5 16.2 20.0 27.0 27.4 42.3 42.3 44 .5 44 .5
1986 9.1 14.4 16.4 23.2 25.2 35.0 59.2 68.8 78.9
1987 4.3 6.6 9.3 14.2 24.7 37.1 39.2 39.2 39.2
1988 3.7 6.2 7.4 8.6 9.2 10.6 20.8 22.2 28.2
1989 14.5 16.7 17.9 18.4 24 .2 24 .2 27.7 27.7 37.7
1990 6.9 8.3 10.0 12.3 13.6 20.8 29.7 34.8 38.7
1991 8.5 13.8 18.5 18.8 32.0 32.4 32.4 32.4 32.7
1992 6.3 7.6 8.4 13.2 18.8 21.9 38.2 48.3 50.1
1993 8.2 15.8 23.6 28.3 28.3 28.3 -99.9 -99.9 69.6
1994 8.8 10.2 14.5 18.3 23.6 25.5 38.2 49.2 52.8
1995 8.0 12.9 14.9 19.3 27.5 31.5 48.5 58.5 67.3
1996 6.9 10.4 13.4 19.2 25.1 41.3 41.5 53.8 53.8
1997 10.3 16.8 20.9 25.5 42.8 50.0 56.0 56.0 56.0
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Page 2 of 3

1998 9.5 12.1 15.1 22.1 25.0 32.6 38.6 38.6 50.2
1999 9.6 13.1 17.9 23.2 29.4 36.9 42.8 72.7 72.7
2000 10.4 13.4 14.7 16.8 29.0 39.8 52.0 52.4 53.0
2001 7.4 10.1 11.0 11.8 16.7 17.4 21.2 31.6 39.8
2002 7.1 9.4 14.0 21.0 22.4 26.0 39.4 44,2 49.8
2003 7.6 13.5 20.1 26.2 27.0 27.0 31.1 -=99.9 56.2
2004 14.4 22.1 28.8 33.3 33.3 49.0 89.9 114.4 124.5
2006 9.0 14.7 18.8 19.5 19.5 19.5 37.3 42.7 59.8
# Yrs. 38 38 39 39 39 39 38 37 39
Années
Mean 8.1 11.7 14.4 18.9 23.2 28.6 39.8 46.6 52.8
Moyenne
Std. Dev. 2.7 3.8 4.9 6.0 6.7 9.0 13.0 16.3 16.4

Ecart-type
Skew. 0.69 0.66 0.83 0.29 0.20 0.37 1.60 2.08 2.19

Dissymétrie
Kurtosis 3.44 3.23 3.63 2.58 4.05 3.21 7.90 10.48 11.56

*-99.9 Indicates Missing Data/Données manquantes

Warning: annual maximum amount greater than 100-yr return period amount

Avertissement : la quantité maximale annuelle excede la gquantité
pour une période de retour de 100 ans
Year/Année Duration/Durée Data/Données 100-yr/ans
2004 6 h 89.9 80.5
2004 12 h 114.4 97.6
2004 24 h 124.5 104.4

KA KRR A IR A AR A IR A I A A I A A I A A I A A I A A I A A I A A A A A A A A A A A A A A A A A A A A AR A AR A A A AR A AR A A AR AR KA KK

Table 2a : Return Period Rainfall Amounts (mm)
Quantité de pluie (mm) par période de retour

KA AR A AR A AR A IR A IR A I A A I A A I A A I A A A A A I A A A AR A A A A A A AR A AR A A A kAR A A A A A A A A A A A A AR KAk K

Duration/Durée 2 5 10 25 50 100 #Years
yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans Années

5 min 7.6 10.0 11.6 13.5 15.0 16.5 38
10 min 11.1 14.4 16.7 19.5 21.6 23.6 38
15 min 13.6 18.0 20.8 24.5 27.2 29.9 39
30 min 18.0 23.2 26.7 31.1 34.4 37.6 39
1 h 22.1 28.0 31.9 36.8 40.5 44.1 39
2 h 27.1 35.1 40.4 47.0 52.0 56.9 39
6 h 37.7 49.1 56.7 66.3 73.4 80.5 38
12 h 44.0 58.3 67.8 79.9 88.8 97.6 37
24 h 50.1 64.7 74.3 86.5 95.5 104.4 39

R R I R I I i I I b b b b b b b b I b b I 2 b b b b b b b b Sb b S dh b b IR Sh b b Ib b b S Ib b b db b b Sb Ib b 2 Sb b b 2h Ib b db dh b b 2h 4b o 34

Table 2b

Return Period Rainfall Rates (mm/h) - 95% Confidence limits
Intensité de la pluie (mm/h) par période de retour - Limites de confiance de 95%

KA AR A AR A AR A IR AR A I A A I A A I A A I A A A A A I A A A A I A A A A A A A A A A A AR A A A AR A A A A A A A AR A A A AR A KK

Duration/Durée 2 5 10 25 50 100 #Years
yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans Années
5 min 91.6 120.0 138.8 162.6 180.2 197.7 38
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+/- 9.4 +/- 15.8 +/- 21.3 +/- 28.8 +/- 34.4 +/- 40.1 38

10 min 66.5 86.6 100.0 116.9 129.4 141.8 38
+/- 6.7 +/- 11.2 +/- 15.1 +/- 20.4 +/- 24.4 +/- 28.5 38

15 min 54 .4 71.8 83.4 97.9 108.7 119.5 39
+/- 5.7 +/- 9.6 +/- 12.9 +/- 17.4 +/- 20.8 +/- 24.3 39

30 min 35.9 46.5 53.4 62.2 68.8 75.3 39
+/- 3.4 +/- 5.8 +/- 7.8 +/- 10.5 +/- 12.6 +/- 14.7 39

1 h 22.1 28.0 31.9 36.8 40.5 44,1 39

+/- 1.9 +/- 3.2 +/- 4.4 +/- 5.9 +/- 7.1 +/- 8.2 39

2 h 13.5 17.5 20.2 23.5 26.0 28.5 39

+/- 1.3 +/- 2.2 +/- 3.0 +/- 4.0 +/- 4.8 +/- 5.6 39

6 h 6.3 8.2 9.5 11.1 12.2 13.4 38

+/- 0.6 +/- 1.1 +/- 1.4 +/- 1.9 +/- 2.3 +/- 2.7 38

12 h 3.7 4.9 5.7 6.7 7.4 8.1 37
+/- 0.4 +/- 0.7 +/- 0.9 +/- 1.2 +/- 1.5 +/- 1.7 37

24 h 2.1 2.7 3.1 3.6 4.0 4.4 39
+/- 0.2 +/- 0.3 +/- 0.4 +/- 0.6 +/- 0.7 +/- 0.8 39

KA KA A IR A AR AR A AR A I A A I A A I A A I A A A A A A A I A A A AR A A A A A A A A A A AR A A A A I A AR A AR A AR A AR A AR AR KA KK

Table 3 : Interpolation Equation / Equation d'interpolation: R = A*T"B

R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h)
RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h)
T Rainfall duration (h) / Durée de la pluie (h)

R R I b S b e S 2 S I S b I S I S I S i b S S I b I R S b S S S S S S S b e S S e S b e S b b S db I db 2b b Sb b b Sb I S 2b I b 4

Statistics/Statistiques 2 5 10 25 50 100
yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans

Mean of RR/Moyenne de RR 32.9 42.9 49.5 57.9 64.1 70.3

Std. Dev. /Ecart-type (RR) 31.7 41.6 48.1 56.4 62.5 68.6
Std. Error/Erreur-type 6.8 8.7 9.9 11.4 12.6 13.7
Coefficient (A) 20.3 26.4 30.4 35.5 39.3 43.0
Exponent/Exposant (B) -0.677 -0.677 -0.678 -0.678 -0.678 -0.678

Mean % Error/%$ erreur moyenne 7.8 7.4 7.2 7.2 7.2 7.2

file:///V:/01603/Resource/Water%20R esources%20Group/Rainfall%20Events/Ontario 1... 10/28/2017



Subject:
Project:
Site:

Project No.:

Client:
Date:

Manning's Equation Calculation For Open Flow in a Channel
Loyalist Solar Project

Substation

1335-60220

Loyalist Solar LP

November 21, 2017

Manning's Equation Calculation For Open Flow in a Channel

Section: Substation Swale - North Section

Input Data:
Flow = 0.04m’/s 0.101 m3/sx 0.91 ha / 2.20 ha
Manning's 'n' = 0.05
Channel Slope = 0.3%

Side Slope =
Side Slope =
Bottom Width =

3 m/m [3 means 3:1]
3 m/m [3 means 3:1]
2 m [0 = triangular, +ve = tfrapezoidal]

Calculated Values: Configuration:
Velocity = 0.20 m/s \ /
Area= 0206 m’ 31\ / 3
Wetted Perimeter = 2.573 m \ __/
Hydraulic Radius (R) = 0.080 m 200 m
Depth Estimate:
Estimated Flow Depth = 0.09 m Ihs-rhs=  -9E-05

Note: Calculations are correct when lhs-rhs = 0

Section: Substation Swale - South Section

Input Data:
Flow =

Manning's 'n' =
Channel Slope =
Side Slope =
Side Slope =
Bottom Width =

0.04 m°/s
0.05
2.5%
3 m/m [3 means 3:1]
3 m/m [3 means 3:1]
0.5 m [0 = triangular, +ve = trapezoidal]

0.101 m3/sx0.91 ha /2.20 ha

Calculated Values: Configuration:
Velocity = 0.53 m/s \ /
Area= 0078 m’ 31\ / 3
Wetted Perimeter = 1.122 m \ __/
Hydraulic Radius (R) = 0.070 m 0.50 m
Depth Estimate:
Estimated Flow Depth = 0.10 m Ihs-rhs=  -7E-05

Note: Calculations are correct when lhs-rhs = 0

V:\01614\active\ 133560220\ design\analysis\SWM\Substation\20171022_133560220_Mannings.xls
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Culvert Analysis Report
Substation Entrance Culvert - Catchment 200

Analysis Component

Storm Event Design Discharge 0.0820 m?3/s

Peak Discharge Method: User-Specified

Design Discharge 0.0820 m?3/s Check Discharge 0.0000 m?3/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 146.12 m

Name Description Discharge HW Elev. Velocity
Culvert-1 1-525 mm Circular 0.0820 m?¥/s 146.36 m 0.60 m/s
Weir Roadway (Constant Elevation) 0.0000 m?¥/s 146.36 m N/A
Total - 0.0820 m?¥/s 146.36 m N/A

Title: Substation Entrance Culvert Project Engineer: bweersink
v:\..\20171031-substationentranceculvert.cvm STN_Canada CulvertMaster v3.3 [03.03.00.04]
11/20/17 08:56:24 AMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1



Culvert Analysis Report

Substation Entrance Culvert - Catchment 200

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 146.36 m Discharge 0.0820 m3/s
Inlet Control HW Elev. 146.30 m Tailwater Elevation 146.12 m
Outlet Control HW Elev. 146.36 m Control Type Entrance Control
Headwater Depth/Height 0.60

Grades

Upstream Invert 146.04 m Downstream Invert 145.80 m
Length 19.80 m Constructed Slope 0.012121 m/m
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.31 m
Slope Type Steep Normal Depth 0.14 m
Flow Regime N/A Critical Depth 0.19 m
Velocity Downstream 0.60 m/s Critical Slope 0.003999 m/m
Section

Section Shape Circular Mannings Coefficient 0.012
Section Mater@brrugated HDPE (Smooth Interior) Span 0.53 m
Section Size 525 mm Rise 0.53 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 146.36 m Upstream Velocity Head 0.07 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties

Inlet Control HW Elev. 146.30 m Flow Control Unsubmerged

Inlet Type Groove end projecting Area Full 0.2 m?
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Title: Substation Entrance Culvert
v:\..\20171031-substationentranceculvert.cvm

11/20/17 08:56:24 AMO© Bentley Systems, Inc. Haestad Methods Solution Center

STN_Canada

Watertown, CT 06795 USA

Project Engineer: bweersink
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666

Page 2



Culvert Analysis Report
Substation Entrance Culvert - Catchment 200

Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m?3/s Allowable HW Elevation 146.36 m
Roadway Width 10.00 m Overtopping Coefficient 1.38 SI
Length 50.00 m Crest Elevation 147.15 m
Headwater Elevation N/A m Discharge Coefficient (Cr) 2.50
Submergence Factor (Kt) 1.00
Sta (m) Elev. (m)
0.00 147.15
50.00 147.15

Title: Substation Entrance Culvert

Project Engineer: bweersink
v:\...\20171031-substationentranceculvert.cvm STN_Canada

CulvertMaster v3.3 [03.03.00.04]
11/20/17 08:56:24 AMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 3



Subject:

Temporary Sediment Basin Design Calculations

Project: Loyalist Solar Project
Site: Substation
Project No.: 1335-60220
Client: Loyalist Solar LP
Date: November 19, 2017
Rating Curve Estimated |Volume Estimation Outlet Structure Controls
Storage Detention Quality Overflow
Elevation Discharge Toal Active Time Elevation Area Volume Depth Elevation Outlet # 1 Weir Parameters
(m) (m?/s) (m?) (md) (hrs) (m) (m) (m) (m?/s) (m?/s)
14670 14670 T46.10 Quality Ouflef
146.20 7 146.20 139 7 146.20 Outlet #1 Elev (m) Orifice Coeff.
146.30 52 146.30 768 52 146.30 146.50 0.60
146.40 201 146.40 2211 201 146.40 Outlet #1-Midpoint (mm) Perimeter (m)
Dead Storage 146.50 543 146.50 4627 543 146.50 146.54 0.24
Active Storage 146.60 0.003 1,016 472 44.7 146.60 4821 1016 0.10 146.60 0.003 Outlet Diameter (mm) Area (m?)
146.70 0.005 1,507 964 80.3 146.70 5018 1507 0.20 146.70 0.005 75 0.004
146.80 0.006 2,017 1,474 106.7 146.80 5180 2017 0.30 146.80 0.006 Weir Coeff. (semi-circular) Orientation
146.90 0.288 2,544 2,000 107.7 146.90 5344 2544 0.40 146.90 0.007 0.281 1.62 Vertical
147.00 0.838 3,103 2,560 108.0 147.00 5840 3103 0.50 147.00 0.008 0.830
147.10 1.598 3,695 3.152 108.1 147.10 6000 3695 0.60 147.10 0.009 1.589 Outlet #2 Elev (m) Orifice Coeff.

Overflow Weir

Spillway Invert (m)
146.80

Spillway Length @ Invert (m)

5
Left Side Slope

3

Weir Coefficient (Rectangle)
1.7

Weir Coefficient (Triangle)
1.3

Top of Berm (m)
147.10
Max. Flow Depth (m)

0.30

Right Side Slope

3
Topwidth

6.8

11/19/2017

Drawdown Time Calculations

Greater than 0.1 m above the permanent pool

T=[vo-v4]/[(Qx+Q4)/2]/3600
where

T=drawdown time in hours
vo=starting pond volume

vo=ending pond volume
Q,=starting flow
Q,=ending flow

From 0.0 to 0.1 m above the permanent pool

T:[VQ-V]]/[(QQ)]/3600
where

T=drawdown time in hours
vo=starting pond volume

vo=ending pond volume
Q,=starting flow

Orifice Flow Calculations:

Orifice flow equation
Q = C.A(2.g:H)°°
where
C = orifice coefficient
A = area of orifice
g = acceleration due to gravity
H = head above centre line of orifice

Broad Crested Weir Equation:

Note: used when water elevation is above 3/4 of the orifice diameter

Sharp crested semi-circular weir equation

Q=C*D2'5*(H/D)1'88

where

C = sharp crested semi-circular weir coefficient

D = diameter of orifice

H = head above orifice invert

Note: used when water elevation is below 3/4 of the orifice diameter

Stantec Consulting Ltd

Q= Cyp*L*H! "+ Cy*S*H™®
where

L = bottom width of spillway
H = head above weir invert
S = side slopes (ratfio of H:V)

Cuwt = broad-crested triangular weir coefficient

Cwp = broad-crested rectangular weir coefficient

V:\01614\active\133560220\design\analysis\SWM\Substation\20171022_133560220_Substation_PondDesign_DW.xIsx




APPENDIX B - SWMHYMO MODELING

Stantec | Loyalist Solar Project - Substation

Existing Schematic
Existing Input

Existing Output
Proposed Schematic
Proposed Input
Proposed Output



Subject: Existing Schematic

Project: Loyalist Solar Project

Site: Substation

Project No.: 1335-60220

Client: Loyalist Solar LP

Date: November 19, 2017
100 110 @ @
v v v \

Miller Road To North To North East To South

Legend

Catchment ID

### | Add hydrograph

Route Reservoir

Route Channel

V:\01614\active\ 133560220\ design\analysis\SWM\Substation\[20171022_133560220_Substation_PondDesign_DW xlsx]Proposed Schematic




(C:\...LYSBEX dat) Loyal i st Sol ar - Existing |nput

00001> 2 Metric units
00002> *#
00003> *# Project Name: [Loyalist Solar] Project Number: [133560220]

00004> *# Date : 11-19-2017

00005> *# Modeller : [D. Williams]

00006> *# Company : Stantec Consulting Ltd. (Kitchener)

00007> *# License # > 4730904

00008> *#

00009> *#

00010> *#

00011> *# SUBSTATION - EXISTING CONDITIONS

00012> *#

00013> *#

00014> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[1]

00015> *% ['LYA2.1hr"] <--storm filename, one per line for NSTORM time
00016> *Yp-—----—-—-—-————— - |
00017> READ STORM STORM_FILENAME=[""STORM.001"]

00018> *Yf———————— o ———— |- - |
00019> *#

00020> *#

00021> *# AMC Il Conditions

00022> *#

00023> *#

00024> DESIGN NASHYD ID=[1], NHYD=["100"], DT=[1]min, AREA=[0.97](ha),

00025> DWF=[0](cms), CN/C=[80], TP=[0.20]hrs,

00026> RAINFALL=L , , , , J(wm/hr), END=-1

00027> *Yh———————— l------—————— - |
00028> DESIGN NASHYD ID=[1], NHYD=["110"], DT=[1]min, AREA=[1.20](ha),

00029> DWF=[0](cms), CN/C=[79], TP=[0.16]hrs,

00030> RAINFALL=L , , , , J(wm/hr), END=-1

00031> *Yfp——————— o ———— |- |
00032> DESIGN NASHYD ID=[1], NHYD=["120""], DT=[1]min, AREA=[2.22](ha),

00033> DWF=[0](cms), CN/C=[81], TP=[0.19]hrs,

00034> RAINFALL=[ , , , , J(mm/hr), END=-1

00035> *Yf———————————m————— |- —————————————————————————————————— |
00036> DESIGN NASHYD ID=[1], NHYD=["130"], DT=[1]min, AREA=[0.55](ha),

00037> DWF=[0](cms), CN/C=[78], TP=[0.09]hrs,

00038> RAINFALL=[ , , , , J(mwm/hr), END=-1

00039> *Yf——————————m - —— |- ——————————————————————— |
00040> *#

00041> *#

00042> *# AMC 111 Conditions

00043> *#

00044> *#

00045> DESIGN NASHYD ID=[1], NHYD=["100"], DT=[1]min, AREA=[0.97](ha),

00046> DWF=[0](cms), CN/C=[91], TP=[0.20]hrs,

00047> RAINFALL=L , , , , J(mm/hr), END=-1

00048> *Yf——————————mm————— l------———— - |
00049> DESIGN NASHYD ID=[1], NHYD=["110"], DT=[1]min, AREA=[1.20](ha),

00050> DWF=[0](cms), CN/C=[91], TP=[0.16]hrs,

00051> RAINFALL=L , , , , J(wm/hr), END=-1

00052> *Yfp——————————om———— |- |
00053> DESIGN NASHYD ID=[1], NHYD=["120"], DT=[1]min, AREA=[2.22](ha),

00054> DWF=[0](cms), CN/C=[92], TP=[0.19]hrs,

00055> RAINFALL=L , , , , J(wm/hr), END=-1

00056> *Yh-———————————————— |- |
00057> DESIGN NASHYD ID=[1], NHYD=["130"], DT=[1]min, AREA=[0.55](ha),

00058> DWF=[0](cms), CN/C=[90], TP=[0.09]hrs,

00059> RAINFALL=[ , , , , J(mm/hr), END=-1

00060> *Y——————————— o ——— |- —————————————————————————————————— |
00061> *Yfp————————mm o - ]
00062> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]

00063> *% [''LYA2.12h"] <--storm filename, one per line for NSTORM time
00064> *Yfp——————————m———— |- —————————————————————————————— |
00065> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]

00066> *% ["'LYA5.1hr"] <--storm filename, one per line for NSTORM time
00067> *Yh-——————— o ———— |- |
00068> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]

00069> *% ['LYA5.12h"] <--storm filename, one per line for NSTORM time
00070> *Yp-—--—-——-————————— - |
00071> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]

00072> *Y% [''LYA100.1hr"] <--storm filename, one per line for NSTORM time
00073> *Yfp——————————mm————— l-------———— - |

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



(C:\...LYSBEX dat) Loyal i st Sol ar - Existing |nput

00074> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]

00075> *% ['LYA100.12h"] <--storm filename, one per line for NSTORM time
00076> *Yhp-———————————————— |- |
00077> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[7]

00078> *% ["'25mm.4hr"] <--storm filename, one per line for NSTORM time
00079> *Yfp——————————m————— l-------—— |
00080> FINISH

00081>

00082>

00083>

00084>

00085>

00086>

00087>

00088>

00089>

00090>

00091>

Stantec Consulting Ltd. (Kitchener) Page 2 Stantec Consulting Ltd



(C:\...LYSBEX.out) Loyalist Solar - Existing Output

00001>

00002>

00003> S88ss W W M M H H Y Y M M 000 999 999 =========
00004> S WWwWWwW MM MM H H YY MM MM O 0 9 9 9 9

00005> SSSSS W W W M MM HHHHH Y MMM O O # 9 9 9 9 Ver 4.05
00006> S ww M M H H Y M M O O 9999 9999  Sept 2011
00007> SSSSs wWw ™M M H H Y M M 000 9 9 =========
00008> 9 9 9 9 # 4730904
00009> StormWater Management HYdrologic Model 999 999 =========
00010>

00011>

00012> SWMHYMO Ver/4.05

00013> *****xxxx A single event and continuous hydrologic simulation model  *xxiix
00014>  FF*dkrrrk based on the principles of HYMO and its successors alaieiadeiaiaiaied
00015> sk OTTHYMO-83 and OTTHYMO-89. kA
00016>

00017> *****x*** Distributed by: J.F. Sabourin and Associates Inc. falalaiolalalaioiel
00018> ke Ottawa, Ontario: (613) 836-3884 falehabdstaiaiaia
00019> ek Gatineau, Quebec: (819) 243-6858 faishaiiadaiaisia
00020>  *Hkkdkxk E-Mail: swmhymo@jfsa.Com eitiataiatatataind
00021>

00022>

00023>  +++++++++tttttt bttt b
00024> +++++++++ Licensed user: Stantec Consulting Ltd. (Kitchener) e+
00025>  +++++++++ Kitchener SERIAL#:4730904 +++++H+++
00026> ++++++++++++++++++++++H++H
00027>

00028>

00029> kst ++++++ PROGRAM ARRAY DIMENSIONS ++++++ ilaiaiaiaiaiaiaiel
00030>  FaHxrxkk Maximum value for ID numbers : 10 Fekdkkk
00031>  Fa*rrkkskk Max. number of rainfall points: 105408 falalalaiaiaiaiaiel
00032>  Fddrx Max. number of flow points : 105408 iiaiaiaiaiaiaiaie
00033>

00034>

00035>

00036> DETAILED OUTPUT

00037>

00038> * DATE: 2017-11-21 TIME: 15:59:11 RUN COUNTER: 001621 *
00039>

00040> * Input filename: C:\usr\_LOY\LYSBEX.dat *
00041> * Output Filename: C:\usr\_LOY\LYSBEX.out *
00042> * Summary filename: C:\usr\_LOY\LYSBEX.sum *
00043> * User comments: *
00044> * 1: *
00045> * 2: *
00046> * 3: *
00047>

00048>

000495 = mm o
00050> 001 20001~ = = = = = = e e e e
00051> *#

00052> *# Project Name: [Loyalist Solar] Project Number: [133560220]
00053> *# Date : 11-19-2017

00054> *# Modeller : [D. Williams]

00055> *# Company : Stantec Consulting Ltd. (Kitchener)

00056> *# License # : 4730904

00057> *#
00058> *#
00059> *#

00060> *# SUBSTATION - EXISTING CONDITIONS
00061> *#

00062> *#
00063> —————————

00064> | START | Project dir.: C:\usr\_LOY\

00065> ———————————— Rainfall dir.: C:\usr\_LOY\

00066> TZERO = .00 hrs on 0

00067> METOUT= 2 (output = METRIC)

00068> NRUN = 001

00069> NSTORM= 1

00070> # 1=LYA2.l1lhr

00071> ———— -
00072> 00120002 ———— == = = —
00073> ————————— -

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




(C:\...LYSBEX.out)

Loyalist Solar - Existing Output

00074> | READ STORM | Filename: Belleville IDF (1-hr 30% AES - 2 Year)

00075> | Ptotal= 22.10 mm] Comments: Belleville IDF (1-hr 30% AES - 2 Year)

00076> ——————————

00077> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

00078> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr

00079> .08 23.868 | .33 29.172 | .58 26.520 | .83  7.956

00080> .17 37.128 | 42 34.476 | .67 13.260 | .92 2.652

00081> .25 55.692 | .50 23.868 | .75 10.608 | 1.00 -000

00082>

00083> —————
00084> 001:0008-——————— - —
00085> *#

00086> *#

00087> *# AMC 11 Conditions

00088> *#

00089> *#

00090> -————————————— -

00091> | DESIGN NASHYD Area (ha)= .97  Curve Number (CN)=80.00

00092> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00093> ——————mmmmmm U.H. Tp(hrs)= .200

00094>

00095> Unit Hyd Qpeak (cms)= .185

00096>

00097> PEAK FLOW (cms)= .021 (i)

00098> TIME TO PEAK (hrs)= .683

00099> RUNOFF VOLUME (mm)= 5.046

00100> TOTAL RAINFALL (mm)= 22.100

00101> RUNOFF COEFFICIENT = .228

00102>

00103> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00104>

00105> ———m
00106> 001 :0004 === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00107> ————mm e

00108> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=79.00

00109> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00110> ——————————————— = U.H. Tp(hrs)= -160

00111>

00112> Unit Hyd Qpeak (cms)= .286

00113>

00114> PEAK FLOW (cms)= .027 (i)

00115> TIME TO PEAK (hrs)= .633

00116> RUNOFF VOLUME (mm)= 4.816

00117> TOTAL RAINFALL (mm)= 22.100

00118> RUNOFF COEFFICIENT = .218

00119>

00120> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00121>

00122> ———— -
00123> 001:0005-————— === e
00124> ———————————

00125> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=81.00

00126> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00127> ————mmmmmmmmm oo U.H. Tp(hrs)= .190

00128>

00129> Unit Hyd Qpeak (cms)= .446

00130>

00131> PEAK FLOW (cms)= .051 (i)

00132> TIME TO PEAK (hrs)= .667

00133> RUNOFF VOLUME (mm)= 5.293

00134> TOTAL RAINFALL (mm)= 22.100

00135> RUNOFF COEFFICIENT = .239

00136>

00137> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00138>

00139> ————— -
00140> 001 :0006-——————— === = o o e
00141> ————————————

00142> | DESIGN NASHYD | Area (ha)= .55  Curve Number (CN)=78.00

00143> | 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00144> ———————————m U.H. Tp(hrs)= -090

00145>

00146> Unit Hyd Qpeak (cms)= .233

Stantec Consulting Ltd. (Kitchener) Page 2 Stantec Consulting Ltd.



(C:\...LYSBEX.out)

Loyalist Solar - Existing Output

00147>

00148> PEAK FLOW (cms)= .013 (i)

00149> TIME TO PEAK (hrs)= .600

00150> RUNOFF VOLUME (mm)= 4._.600

00151> TOTAL RAINFALL  (mm)=  22.100

00152> RUNOFF COEFFICIENT = .208

00153>

00154> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00155>

00156> ——————
00157> 00110007 —————— === —
00158> *#

00159> *#

00160> *# AMC 111 Conditions

00161> *#

00162> *#

00163> ————————————— -

00164> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=91.00

00165> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00166> ——————————mm——mm U.H. Tp(hrs)= .200

00167>

00168> Unit Hyd Qpeak (cms)= .185

00169>

00170> PEAK FLOW (cms)= .038 (i)

00171> TIME TO PEAK (hrs)= .667

00172> RUNOFF VOLUME (mm)= 9.281

00173> TOTAL RAINFALL (mm)= 22.100

00174> RUNOFF COEFFICIENT = .420

00175>

00176> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00177>

00d78> ——m o
00179> 001:0008= === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00180> —-—————————————————————

00181> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=91.00

00182> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00183> ————————m U.H. Tp(hrs)= -160

00184>

00185> Unit Hyd Qpeak (cms)= .286

00186>

00187> PEAK FLOW (cms)= .051 (i)

00188> TIME TO PEAK (hrs)= .617

00189> RUNOFF VOLUME (mm)= 9.281

00190> TOTAL RAINFALL (mm)= 22.100

00191> RUNOFF COEFFICIENT = .420

00192>

00193> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00194>

00195> ——————m
00196> 001 :0009-————— === = o e e
00197> ———————————

00198> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=92.00

00199> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00200> —————————————— U.H. Tp(hrs)= -190

00201>

00202> Unit Hyd Qpeak (cms)= .446

00203>

00204> PEAK FLOW (cms)= .096 (i)

00205> TIME TO PEAK (hrs)= .650

00206> RUNOFF VOLUME (mm)= 9.941

00207> TOTAL RAINFALL (mm)= 22.100

00208> RUNOFF COEFFICIENT = .450

00209>

00210> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00211>

00212> —————
00213> 001:0010-—————— ===
00214> ———————————

00215> | DESIGN NASHYD | Area (ha)= .55  Curve Number (CN)=90.00

00216> | 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00217> ———————————— - U.H. Tp(hrs)= -090

00218>

00219> Unit Hyd Qpeak (cms)= .233
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00220>
00221>
00222>
00223>
00224>
00225>
00226>
00227>
00228>
00229>
00230>
00231>
00232>
00233>
00234>
00235>
00236>
00237>
00238>
00239>
00240>
00241>
00242>
00243>
00244>
00245>
00246>
00247>
00248>
00249>
00250>
00251>
00252>
00253>
00254>
00255>
00256>
00257>
00258>
00259>
00260>
00261>
00262>
00263>
00264>
00265>
00266>
00267>
00268>
00269>
00270>
00271>
00272>
00273>
00274>
00275>
00276>
00277>
00278>
00279>
00280>
00281>
00282>
00283>
00284>
00285>
00286>
00287>
00288>
00289>
00290>
00291>
00292>

PEAK FLOW

TIME TO PEAK
RUNOFF VOLUME  (mm)=
TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT =

(cms)=
(hrs)=

.023 (i)
.467

8.692

22.100
.393

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00— == —
** END OF RUN : 1

001:

.00 hrs on

NSTORM= 1

Project dir.:
Rainfall dir.:

C:\usr\_LOY\
C:\usr\_LOY\
0

2 (output = METRIC)

Project Name:
Date :
Modeller
Company

License # 4730904

[Loyalist Solar]
: 11-19-2017

[D. Williams]
: Stantec Consulting Ltd. (Kitchener)

Project Number: [133560220]

SUBSTATION - EXISTING CONDITIONS

| READ STORM |
| Ptotal=

4224 mm]

RAIN
mm/hr
3.960
11.440
8.800

TIME

hrs
4.00
5.00
6.00

RAIN
mm/hr

| TIME

|
6.600 |

|

|

hrs
7.00
8.00
9.00

RAIN
mm/hr
1.320

.440

.000

6.160
3.520

Filename: Belleville IDF (12-hr 30% AES - 2 Year)
Comments: Belleville IDF (12-hr 30% AES - 2 Year)

TIME
hrs
10.00
11.00
12.00

RAIN
mm/hr
.000
.000
.000

o]0 c T

002:

*H#
*#
*#

AMC 11 Conditions

| DESIGN NASHYD |
| 01:100

DT= 1.00 |

la

Unit Hyd Qpeak (cms)=
PEAK FLOW

TIME TO PEAK
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm)=
RUNOFF COEFFICIENT =

(cms)=
(hrs)=

Area

U.H. Tp(hrs)=

.97
1.500
.200

Curve Number

(ha)=
(mm)=

.185

.010
3.050
15.922
42.240
.377

Q)

(CN)=80.00

# of Linear Res.(N)= 3.00

Stantec Consulting Ltd. (Kitchener)
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00293>
00294>
00295>
00296>
00297>
00298>
00299>
00300>
00301>
00302>
00303>
00304>
00305>
00306>
00307>
00308>
00309>
00310>
00311>
00312>
00313>
00314>
00315>
00316>
00317>
00318>
00319>
00320>
00321>
00322>
00323>
00324>
00325>
00326>
00327>
00328>
00329>
00330>
00331>
00332>
00333>
00334>
00335>
00336>
00337>
00338>
00339>
00340>
00341>
00342>
00343>
00344>
00345>
00346>
00347>
00348>
00349>
00350>
00351>
00352>
00353>
00354>
00355>
00356>
00357>
00358>
00359>
00360>
00361>
00362>
00363>
00364>
00365>

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00220004 - === = m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
] DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=79.00
] 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= -160

Unit Hyd Qpeak (cms)= .286

PEAK FLOW (cms)= .012 (i)

TIME TO PEAK (hrs)= 3.033

RUNOFF VOLUME (mm)= 15.331
TOTAL RAINFALL (mm)=  42.240
RUNOFF COEFFICIENT = -363

00220005 —— === = = =
] DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=81.00
] 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= -190

Unit Hyd Qpeak (cms)= .446

PEAK FLOW (cms)= .024 (i)

TIME TO PEAK (hrs)= 3.050

RUNOFF VOLUME (mm)= 16.545
TOTAL RAINFALL (mm)= 42.240
RUNOFF COEFFICIENT = .392

002:0006-—————————— =
] DESIGN NASHYD | Area (ha)= .55  Curve Number (CN)=78.00
] 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= -090

Unit Hyd Qpeak (cms)= .233

PEAK FLOW (cms)= .006 (i)

TIME TO PEAK (hrs)= 3.000

RUNOFF VOLUME (mm)= 14.769
TOTAL RAINFALL (mm)= 42.240
RUNOFF COEFFICIENT = .350

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0007-———————— =
*#
*#
*# AMC 111 Conditions
*#
*#
| DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=91.00
| 01:100 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .200

Unit Hyd Qpeak (cms)= .185

PEAK FLOW (cms)= .016 (1)

TIME TO PEAK (hrs)= 3.033

RUNOFF VOLUME (mm)= 25.201
TOTAL RAINFALL (mm)= 42.240
RUNOFF COEFFICIENT = .597
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00366> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00367>

00368> ————
00369> 002:0008= === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00370> —————————————

00371> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=91.00

00372> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00373> ———————m U_H. Tp(hrs)= -160

00374>

00375> Unit Hyd Qpeak (cms)= .286

00376>

00377> PEAK FLOW (cms)= .021 (i)

00378> TIME TO PEAK (hrs)= 3.017

00379> RUNOFF VOLUME (mm)= 25.201

00380> TOTAL RAINFALL (mm)= 42.240

00381> RUNOFF COEFFICIENT = 597

00382>

00383> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00384>

00385> - ———--—
00386> 002:0009-————— === = o
00387> ————————

00388> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=92.00

00389> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00390> ———————————— - U.H. Tp(hrs)= -190

00391>

00392> Unit Hyd Qpeak (cms)= .446

00393>

00394> PEAK FLOW (cms)= .040 (i)

00395> TIME TO PEAK (hrs)= 3.033

00396> RUNOFF VOLUME (mm)= 26.418

00397> TOTAL RAINFALL (mm)= 42.240

00398> RUNOFF COEFFICIENT = .625

00399>

00400> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00401>

004025 e e e
00403> 002:0010-——————————— -
00404> —————————

00405> | DESIGN NASHYD | Area (ha)= .55  Curve Number (CN)=90.00

00406> | 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00407> ——————————————— - U.H. Tp(hrs)= -090

00408>

00409> Unit Hyd Qpeak (cms)= .233

00410>

00411> PEAK FLOW (cms)= .009 (i)

00412> TIME TO PEAK (hrs)= 3.000

00413> RUNOFF VOLUME (mm)= 24068

00414> TOTAL RAINFALL (mm)= 42.240

00415> RUNOFF COEFFICIENT = .570

00416>

00417> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00418>

00419> —————— -
00420> 002:0010-———————————
00421> —————
00422> 002:0002-————— === —
00423> ** END OF RUN : 2

00424>

00425>

00426>

00427>

00428>

00429>

00430>

00431> -—————-———— - ——

00432> | START | Project dir.: C:\usr\_LOY\

00433> ——————— e Rainfall dir.: C:\usr\_LOY\

00434> TZERO = .00 hrs on 0

00435> METOUT= 2 (output = METRIC)

00436> NRUN = 003

00437> NSTORM= 1

00438> # 1=LYA5.1hr
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00439> ——————
00440> 003:0002-———————— - — - -
00441> *#
00442> *# Project Name: [Loyalist Solar] Project Number: [133560220]
00443> *# Date : 11-19-2017

00444> *# Modeller : [D. Williams]

00445> *# Company : Stantec Consulting Ltd. (Kitchener)

00446> *# License # 4730904

00447> *#
00448> *#
00449> *#

00450> *# SUBSTATION - EXISTING CONDITIONS
00451> *#

00452> *#
00453> ——m o
00454> 00310002 ———— === = — — o
00455> —————————mmmm

00456> | READ STORM | Filename: Belleville IDF (1-hr 30% AES - 5 Year)

00457> | Ptotal= 28.00 mm] Comments: Belleville IDF (1-hr 30% AES - 5 Year)

00458> —————— e

00459> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

00460> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs  mm/hr

00461> .08 30.240 | .33 36.960 | .58 33.600 | .83 10.080

00462> 217  47.040 | .42 43.680 | .67 16.800 | .92 3.360

00463> .25 70.560 | .50 30.240 | .75 13.440 | 1.00 .000

00464>

00465> —————
00466> 00310008 ———— === ———
00467> *#

00468> *#

00469> *# AMC 11 Conditions

00470> *#

00471> *#

00472> ——————— -

00473> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=80.00

00474> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00475> ————————mmmm U.H. Tp(hrs)= .200

00476>

00477> Unit Hyd Qpeak (cms)= .185

00478>

00479> PEAK FLOW (cms)= .032 (i)

00480> TIME TO PEAK (hrs)= .667

00481> RUNOFF VOLUME (mm)= 7.803

00482> TOTAL RAINFALL (mm)= 28.000

00483> RUNOFF COEFFICIENT = .279

00484>

00485> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00486>

00487> —————— -
00488> 003:0004-——————————— -
00489> ——————————

00490> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=79.00

00491> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00492> ————————mmm U.H. Tp(hrs)= -160

00493>

00494> Unit Hyd Qpeak (cms)= .286

00495>

00496> PEAK FLOW (cms)= .041 (i)

00497> TIME TO PEAK (hrs)= .633

00498> RUNOFF VOLUME (mm)= 7.469

00499> TOTAL RAINFALL (mm)= 28.000

00500> RUNOFF COEFFICIENT = .267

00501>

00502> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00503>

00504> —————— -
00505> 003:0005-————— === = —
00506> -—————————————————————

00507> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=81.00

00508> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00509> ——————————————— U.H. Tp(hrs)= -190

00510>

00511> Unit Hyd Qpeak (cms)= .446
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00512>

00513> PEAK FLOW (cms)= .078 (i)

00514> TIME TO PEAK (hrs)= .667

00515> RUNOFF VOLUME (mm)= 8.158

00516> TOTAL RAINFALL  (mm)=  28.000

00517> RUNOFF COEFFICIENT = .291

00518>

00519> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00520>

00521> ——— -
00522> 003:0006———————— === - o
00523> ————————mm

00524> | DESIGN NASHYD | Area (ha)= .55  Curve Number  (CN)=78.00

00525> | 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00526> ——————————— U.H. Tp(hrs)= .090

00527>

00528> Unit Hyd Qpeak (cms)= .233

00529>

00530> PEAK FLOW (cms)= .019 (1)

00531> TIME TO PEAK (hrs)= .600

00532> RUNOFF VOLUME (mm)= 7.155

00533> TOTAL RAINFALL  (mm)=  28.000

00534> RUNOFF COEFFICIENT = -256

00535>

00536> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00537>

00538> ————
00539> 00310007 ————— === = ——
00540> *#

00541> *#

00542> *# AMC 111 Conditions

00543> *#

00544> *#

00545> ———————————

00546> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=91.00

00547> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00548> ——————————mmm U.H. Tp(hrs)= .200

00549>

00550> Unit Hyd Qpeak (cms)= .185

00551>

00552> PEAK FLOW (cms)= .056 (i)

00553> TIME TO PEAK (hrs)= .650

00554> RUNOFF VOLUME (mm)= 13.604

00555> TOTAL RAINFALL (mm)= 28.000

00556> RUNOFF COEFFICIENT = .486

00557>

00558> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00559>

00560> —————————
00561> 003:0008-—————— == o e
00562> —————————————m

00563> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=91.00

00564> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00565> ————————————mmm U.H. Tp(hrs)= -160

00566>

00567> Unit Hyd Qpeak (cms)= .286

00568>

00569> PEAK FLOW (cms)= .074 (i)

00570> TIME TO PEAK (hrs)= .617

00571> RUNOFF VOLUME (mm)= 13.604

00572> TOTAL RAINFALL (mm)= 28.000

00573> RUNOFF COEFFICIENT = .486

00574>

00575> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00576>

00577> ——————
00578> 003:0009-————— === = o
00579> ———————————

00580> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=92.00

00581> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00582> —————————mmm U.H. Tp(hrs)= -190

00583>

00584> Unit Hyd Qpeak (cms)= .446
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00585>

00586> PEAK FLOW (cms)= -138 (i)

00587> TIME TO PEAK (hrs)= .633

00588> RUNOFF VOLUME (mm)=  14.453

00589> TOTAL RAINFALL  (mm)=  28.000

00590> RUNOFF COEFFICIENT = .516

00591>

00592> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00593>

00594> —————
00595> 003:0010-——————————
00596> ————————————mm

00597> | DESIGN NASHYD | Area (ha)= .55  Curve Number  (CN)=90.00

00598> | 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00599> —————— - U.H. Tp(hrs)= .090

00600>

00601> Unit Hyd Qpeak (cms)= .233

00602>

00603> PEAK FLOW (cms)= .035 (i)

00604> TIME TO PEAK (hrs)= -450

00605> RUNOFF VOLUME (mm)=  12.833

00606> TOTAL RAINFALL  (mm)=  28.000

00607> RUNOFF COEFFICIENT = .458

00608>

00609> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00610>

006> —————
00612> 0031000 l—————————
00613> == e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00614> 003:0002-—————————— -
00615> ——————
00616> 00310002 ————— === - —
00617>  ** END OF RUN : 3

00618>

00619>

00620>

00621>

00622>

00623>

00624>

00625> —————————

00626> | START | Project dir.: C:\usr\_LOY\

00627> ——————— e~ Rainfall dir.: C:\usr\_LOY\

00628> TZERO = .00 hrs on 0

00629> METOUT= 2 (output = METRIC)

00630> NRUN = 004

00631> NSTORM= 1

00632> # 1=LYA5.12h

00B33> ——— o
00634> 004:0002-————— === —
00635> *#

00636> *# Project Name: [Loyalist Solar] Project Number: [133560220]

00637> *# Date : 11-19-2017

00638> *# Modeller [D. Williams]

00639> *# Company : Stantec Consulting Ltd. (Kitchener)

00640> *# License # 4730904

00641> *#

00642> *#

00643> *#

00644> *# SUBSTATION - EXISTING CONDITIONS

00645> *#

00646> *#

0064 7> — ==
00648> 004:0002-————————— - - -
00649> ————————— e

00650> | READ STORM Filename: Belleville IDF (12-hr 30% AES - 5 Year)

00651> | Ptotal= 55.97 mm| Comments: Belleville IDF (12-hr 30% AES - 5 Year)

00652> ————————————————————

00653> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

00654> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr

00655> 1.00 5.247 | 4.00 8.745 | 7.00 1.749 ] 10.00 -000

00656> 2.00 15.158 | 5.00 8.162 | 8.00 .583 | 11.00 -000

00657> 3.00 11.660 | 6.00 4.664 | 9.00 .000 | 12.00 -000
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00658>

00659> —————
00660> 00410008 ——— === - — —
00661> *#

00662> *#

00663> *# AMC 11 Conditions

00664> *#

00665> *#

00666> ——————————————————————

00667> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=80.00

00668> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00669> ————————————m U.H. Tp(hrs)= .200

00670>

00671> Unit Hyd Qpeak (cms)= .185

00672>

00673> PEAK FLOW (cms)= .016 (i)

00674> TIME TO PEAK (hrs)= 3.050

00675> RUNOFF VOLUME (mm)= 25.149

00676> TOTAL RAINFALL (mm)= 55.968

00677> RUNOFF COEFFICIENT = .449

00678>

00679> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00680>

00681> - ————— -
00682> 004:0004-—————————— -
00683> ——————————

00684> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=79.00

00685> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00686> ——————————————— U.H. Tp(hrs)= -160

00687>

00688> Unit Hyd Qpeak (cms)= .286

00689>

00690> PEAK FLOW (cms)= .019 (i)

00691> TIME TO PEAK (hrs)= 3.033

00692> RUNOFF VOLUME (mm)= 24.320

00693> TOTAL RAINFALL (mm)= 55.968

00694> RUNOFF COEFFICIENT = .435

00695>

00696> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00697>

00698> - ————-—
00699> 004 :0005-————— === — o
00700> ——————————————————————

00701> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=81.00

00702> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00703> ———————————m U.H. Tp(hrs)= -190

00704>

00705> Unit Hyd Qpeak (cms)= .446

00706>

00707> PEAK FLOW (cms)= .038 (i)

00708> TIME TO PEAK (hrs)= 3.050

00709> RUNOFF VOLUME (mm)= 26.013

00710> TOTAL RAINFALL (mm)= 55.968

00711> RUNOFF COEFFICIENT = .465

00712>

00713> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00714>

00715> ————— -
00716> 004:0006-———————————— -
00717> ———mmm e

00718> | DESIGN NASHYD | Area (ha)= .55  Curve Number (CN)=78.00

00719> | 01:130 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00

00720> —-————————————————————— U.H. Tpc(hrs)= -090

00721>

00722> Unit Hyd Qpeak (cms)= .233

00723>

00724> PEAK FLOW (cms)= .009 (i)

00725> TIME TO PEAK (hrs)= 3.000

00726> RUNOFF VOLUME (mm)= 23.525

00727> TOTAL RAINFALL (mm)= 55.968

00728> RUNOFF COEFFICIENT = .420

00729>

00730> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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00731>

00732> ———
00733> 00410007 ————— == ——— oo
00734> *#

00735> *#

00736> *# AMC 111 Conditions

00737> *#

00738> *#

00739> ———————

00740> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=91.00

00741> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00742> ———m o U.H. Tp(hrs)= .200

00743>

00744> Unit Hyd Qpeak (cms)= .185

00745>

00746> PEAK FLOW (cms)= .025 (i)

00747> TIME TO PEAK (hrs)= 2.083

00748> RUNOFF VOLUME (mm)= 37.276

00749> TOTAL RAINFALL (mm)= 55.968

00750> RUNOFF COEFFICIENT = .666

00751>

00752> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00753>

007545 ———m oo
00755> 004:0008-—————— === o o o
00756> ——————————————————————

00757> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=91.00

00758> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00759> ——————————mm U.H. Tp(hrs)= -160

00760>

00761> Unit Hyd Qpeak (cms)= .286

00762>

00763> PEAK FLOW (cms)= .031 (i)

00764> TIME TO PEAK (hrs)= 2.050

00765> RUNOFF VOLUME (mm)= 37.276

00766> TOTAL RAINFALL (mm)= 55.968

00767> RUNOFF COEFFICIENT = .666

00768>

00769> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00770>

007705~ m oo
00772> 004:0009-—————— - o
00773> —————————

00774> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=92.00

00775> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00776> ———————————— - —— U.H. Tp(hrs)= -190

00777>

00778> Unit Hyd Qpeak (cms)= .446

00779>

00780> PEAK FLOW (cms)= .060 (i)

00781> TIME TO PEAK (hrs)= 2.067

00782> RUNOFF VOLUME (mm)= 38.754

00783> TOTAL RAINFALL (mm)= 55.968

00784> RUNOFF COEFFICIENT = .692

00785>

00786> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00787>

00788> == e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00789> 004:0010-—————————— -
00790> ——————————

00791> | DESIGN NASHYD | Area (ha)= .55  Curve Number (CN)=90.00

00792> | 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00793> —————— U.H. Tpc(hrs)= -090

00794>

00795> Unit Hyd Qpeak (cms)= .233

00796>

00797> PEAK FLOW (cms)= .014 (i)

00798> TIME TO PEAK (hrs)= 2.017

00799> RUNOFF VOLUME (mm)= 35.878

00800> TOTAL RAINFALL (mm)= 55.968

00801> RUNOFF COEFFICIENT = .641

00802>

00803> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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00804>

00805>  —— =
00806> 0041001 ————— ===
00807> —————
00808> 004 :0002————————— =
00809> ——— =
00810> 00410002 === == = = e
00811> ——
00812> 004 :0002———————— =
00813> ** END OF RUN : 4

00814>
00815>
00816>
00817>
00818>
00819>
00820>
00821> —————————

00822> | START | Project dir.: C:\usr\_LOY\

00823> ———————— e Rainfall dir.: C:\usr\_LOY\

00824> TZERO = .00 hrs on 0

00825> METOUT= 2 (output = METRIC)

00826> NRUN = 005

00827> NSTORM= 1

00828> # 1=LYA100.1lhr

00829> ———
00830> 00510002~ — === = = = e
00831> *#
00832> *# Project Name: [Loyalist Solar] Project Number: [133560220]
00833> *# Date : 11-19-2017

00834> *# Modeller : [D. Williams]

00835> *# Company : Stantec Consulting Ltd. (Kitchener)

00836> *# License # : 4730904

00837> *#
00838> *#
00839> *#

00840> *# SUBSTATION - EXISTING CONDITIONS
00841> *#

00842> *#
008435 —
00844> 005:0002————— == =
00845> ——————

00846> | READ STORM | Filename: Belleville IDF (1-hr 30% AES - 100 Year)

00847> | Ptotal= 44.10 mm] Comments: Belleville IDF (1-hr 30% AES - 100 Year)

00848> ————————————

00849> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
00850> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs  mm/hr
00851> .08 47.628 | .33 58.212 | .58 52.920 | .83 15.876
00852> .17 74.088 | .42 68.796 | .67 26.460 | .92 5.292
00853> .25 111.132 | .50 47.628 | .75 21.168 | 1.00 .000
00854>

00855> ————
00856> 00520008 ———— === = ==
00857> *#

00858> *#

00859> *# AMC 11 Conditions

00860> *#

00861> *#

00862> —————————

00863> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=80.00
00864> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
00865> —————————————m— U.H. Tp(hrs)= .200

00866>

00867> Unit Hyd Qpeak (cms)= .185

00868>

00869> PEAK FLOW (cms)= .070 (i)

00870> TIME TO PEAK (hrs)= .650

00871> RUNOFF VOLUME (mm)= 17.104

00872> TOTAL RAINFALL (mm)= 44 .100

00873> RUNOFF COEFFICIENT = .388

00874>

00875> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00876>
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00877>
00878>
00879>
00880>
00881>
00882>
00883>
00884>
00885>
00886>
00887>
00888>
00889>
00890>
00891>
00892>
00893>
00894>
00895>
00896>
00897>
00898>
00899>
00900>
00901>
00902>
00903>
00904>
00905>
00906>
00907>
00908>
00909>
00910>
00911>
00912>
00913>
00914>
00915>
00916>
00917>
00918>
00919>
00920>
00921>
00922>
00923>
00924>
00925>
00926>
00927>
00928>
00929>
00930>
00931>
00932>
00933>
00934>
00935>
00936>
00937>
00938>
00939>
00940>
00941>
00942>
00943>
00944>
00945>
00946>
00947>
00948>
00949>

005:0004—————————
| DESIGN NASHYD | Area (ha)= 1.20
] 01:110 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= .160

Unit Hyd Qpeak (cms)= .286

PEAK FLOW (cms)= .089 (i)

TIME TO PEAK (hrs)= .617

RUNOFF VOLUME (mm)= 16.480

TOTAL RAINFALL (mm)= 44 _.100

RUNOFF COEFFICIENT = .374

Curve Number (CN)=79.00
# of Linear Res.(N)= 3.00

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

005:0005-——— === = —
| DESIGN NASHYD | Area (ha)= 2.22
| 01:120 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tpchrs)= -190

Unit Hyd Qpeak (cms)= .446

PEAK FLOW (cms)= .169 (i)

TIME TO PEAK (hrs)= .650

RUNOFF VOLUME (mm)= 17.760

TOTAL RAINFALL  (mm)=  44.100

RUNOFF COEFFICIENT = -403

005:0006-——————— ===
| DESIGN NASHYD | Area (ha)= .55
| 01:130 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .233

PEAK FLOW (cms)= .042 (i)

TIME TO PEAK (hrs)= 467

RUNOFF VOLUME (mm)=  15.885

TOTAL RAINFALL  (mm)=  44.100

RUNOFF COEFFICIENT = .360

Curve Number (CN)=81.00
# of Linear Res.(N)= 3.00

Curve Number (CN)=78.00
# of Linear Res.(N)= 3.00

00520007 === = = ———
*#
*#
*# AMC 111 Conditions
*#
*#
] DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=91.00
] 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .200

Unit Hyd Qpeak (cms)= .185

PEAK FLOW (cms)= .109 (i)

TIME TO PEAK (hrs)= .633

RUNOFF VOLUME (mm)= 26.798

TOTAL RAINFALL (mm)= 44 .100

RUNOFF COEFFICIENT = .608

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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00950> —— ==
00951> 005:0008———————— == = =
00952> ————————— e

00953> | DESIGN NASHYD | Area (ha)= Curve Number  (CN)=91.00

00954> | 01:110 DT= 1.00 | la (mm)= # of Linear Res.(N)= 3.00

00955> —————————mm U.H. Tpchrs)=

00956>

00957> Unit Hyd Qpeak (cms)= .286

00958>

00959> PEAK FLOW (cms)= .142 (i)

00960> TIME TO PEAK (hrs)= .583

00961> RUNOFF VOLUME (mm)= 26.798

00962> TOTAL RAINFALL (mm)= 44 _.100

00963> RUNOFF COEFFICIENT = .608

00964>

00965> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00966>

00067 > —— ===
00968> 005:0009———————— = — = —
00969> - ——-———-——-————

00970> | DESIGN NASHYD | Area (ha)= Curve Number  (CN)=92.00

00971> | 01:120 DT= 1.00 | la (mm)= # of Linear Res.(N)= 3.00

00972> —\ - U.H. Tp(hrs)=

00973>

00974> uUnit Hyd Qpeak (cms)= -446

00975>

00976> PEAK FLOW (cms)= -265 (1)

00977> TIME TO PEAK (hrs)= .617

00978> RUNOFF VOLUME (mm)= 28.054

00979> TOTAL RAINFALL  (mm)=  44.100

00980> RUNOFF COEFFICIENT = .636

00981>

00982> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00983>

00984 > ——— =
00985> 005:0010-——————————
00986> —————————————m -

00987> | DESIGN NASHYD | Area (ha)= Curve Number  (CN)=90.00

00988> | 01:130 DT= 1.00 | la (mm)= # of Linear Res.(N)= 3.00

00989> ————— U.H. Tp(hrs)=

00990>

00991> Unit Hyd Qpeak (cms)= .233

00992>

00993> PEAK FLOW (cms)= .069 (1)

00994> TIME TO PEAK (hrs)= .450

00995> RUNOFF VOLUME (mm)=  25.624

00996> TOTAL RAINFALL  (mm)=  44.100

00997> RUNOFF COEFFICIENT = .581

00998>

00999> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01000>

01001> —————
01002> 005:001 - ——————————
01003> ————
01004> 00510002 === == = = = =
01005> —————
01006> 005:0002———————— = —
01007> ——— e
01008> 00510002 — === = = = = = =
01009> —— ===
01010> 005:0002————————— = —
01011> ** END OF RUN : 5

01012>

01013>

01014>

01015>

01016>

01017>

01018>

01019> -—\—-——-——————————————

01020> | START | Project dir.: C:\usr\_LOY\

01021> ——————— e~ Rainfall dir.: C:\usr\_LOY\

01022> TZERO = .00 hrs on 0
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01023> METOUT= 2 (output = METRIC)

01024> NRUN = 006

01025> NSTORM= 1

01026> # 1=LYA100.12h

010275 = mm o
01028> 006 70002~ == == = = = = =
01029> *#

01030> *# Project Name: [Loyalist Solar] Project Number: [133560220]
01031> *# Date : 11-19-2017

01032> *# Modeller > [D. Williams]

01033> *# Company : Stantec Consulting Ltd. (Kitchener)

01034> *# License # 4730904

01035> *#
01036> *#
01037> *#

01038> *# SUBSTATION - EXISTING CONDITIONS
01039> *#

01040> *#
01041> —— e
01042> 006:0002—————————— = —
01043> -——-———-———— - ——

01044> | READ STORM | Filename: Belleville IDF (12-hr 30% AES - 100 Year

01045> | Ptotal= 93.70 mm] Comments: Belleville IDF (12-hr 30% AES - 100 Year

01046> -——-——-——-———————————-—

01047> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

01048> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs  mm/hr

01049> 1.00 8.784 | 4.00 14.640 | 7.00 2.928 | 10.00 -000

01050> 2.00 25.376 | 5.00 13.664 | 8.00 976 | 11.00 -000

01051> 3.00 19.520 | 6.00 7.808 | 9.00 .000 | 12.00 .000

01052>

01053> —————
01054> 00610003 ————— == - ——
01055> *#

01056> *#

01057> *# AMC 11 Conditions

01058> *#

01059> *#

01060> —-—————————————————————

01061> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=80.00

01062> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01063> ——————————mm o U.H. Tp(hrs)= .200

01064>

01065> Unit Hyd Qpeak (cms)= .185

01066>

01067> PEAK FLOW (cms)= .035 (i)

01068> TIME TO PEAK (hrs)= 3.033

01069> RUNOFF VOLUME (mm)= 54.594

01070> TOTAL RAINFALL (mm)= 93.696

01071> RUNOFF COEFFICIENT = .583

01072>

01073> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01074>

01075> ——m o
01076> 006:0004 - e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
01077> ——————————

01078> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=79.00

01079> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01080> —————————————— U._H. Tp(hrs)= -160

01081>

01082> Unit Hyd Qpeak (cms)= .286

01083>

01084> PEAK FLOW (cms)= .043 (i)

01085> TIME TO PEAK (hrs)= 3.017

01086> RUNOFF VOLUME (mm)=  53.221

01087> TOTAL RAINFALL (mm)= 93.696

01088> RUNOFF COEFFICIENT = -568

01089>

01090> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01091>

01092> ————— -
01093> 006:0005-————— === = = o o o
01094> ———————————— -

01095> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=81.00
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01096> | 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01097> ——————— e U.H. Tp(hrs)= .190

01098>

01099> Unit Hyd Qpeak (cms)= .446

01100>

01101> PEAK FLOW (cms)= .083 (1)

01102> TIME TO PEAK (hrs)= 3.033

01103> RUNOFF VOLUME (mm)= 56.004

01104> TOTAL RAINFALL (mm)= 93.696

01105> RUNOFF COEFFICIENT = -598

01106>

01107> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01108>

01109> ——————
01120> 006:0006———————— == = - -
01111> - ——————

01112> | DESIGN NASHYD | Area (ha)= .55  Curve Number (CN)=78.00

01113> | 01:130 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01114> ——————— e U.H. Tp(hrs)= .090

01115>

01116> Unit Hyd Qpeak (cms)= .233

01117>

01118> PEAK FLOW (cms)= .019 (i)

01119> TIME TO PEAK (hrs)= 3.000

01120> RUNOFF VOLUME (mm)= 51.882

01121> TOTAL RAINFALL  (mm)=  93.696

01122> RUNOFF COEFFICIENT = .554

01123>

01124> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01125>

01126> ——————
01127> 00610007 ———————— = —
01128> *#

01129> *#

01130> *# AMC 111 Conditions

01131> *#

01132> *#

01133> - ————— -

01134> | DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=91.00

01135> | 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01136> ——————————mm U.H. Tp(hrs)= .200

01137>

01138> Unit Hyd Qpeak (cms)= .185

01139>

01140> PEAK FLOW (cms)= .052 (i)

01141> TIME TO PEAK (hrs)= 2.067

01142> RUNOFF VOLUME (mm)= 72.454

01143> TOTAL RAINFALL (mm)= 93.696

01144> RUNOFF COEFFICIENT = 773

01145>

01146> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01147>

01148> ——— o
01149> 006:0008= === oo o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
01150> —-———————————

01151> | DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=91.00

01152> | 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01153> —---mmmm e U._H. Tp(hrs)= -160

01154>

01155> Unit Hyd Qpeak (cms)= .286

01156>

01157> PEAK FLOW (cms)= .065 (i)

01158> TIME TO PEAK (hrs)= 2.033

01159> RUNOFF VOLUME (mm)= 72.454

01160> TOTAL RAINFALL (mm)= 93.696

01161> RUNOFF COEFFICIENT = 773

01162>

01163> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01164>

01165> - —————— -
01166> 006:0009-————— === - — o o
01167> ——————————————————————

01168> | DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=92.00
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01169>
01170>
01171>
01172>
01173>
01174>
01175>
01176>
01177>
01178>
01179>
01180>
01181>
01182>
01183>
01184>
01185>
01186>
01187>
01188>
01189>
01190>
01191>
01192>
01193>
01194>
01195>
01196>
01197>
01198>
01199>
01200>
01201>
01202>
01203>
01204>
01205>
01206>
01207>
01208>
01209>
01210>
01211>
01212>
01213>
01214>
01215>
01216>
01217>
01218>
01219>
01220>
01221>
01222>
01223>
01224>
01225>
01226>
01227>
01228>
01229>
01230>
01231>
01232>
01233>
01234>
01235>
01236>
01237>
01238>
01239>
01240>
01241>

| 01:120 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= .190

Unit Hyd Qpeak (cms)= -446

PEAK FLOW (cms)= .123 (i)

TIME TO PEAK (hrs)= 2.050

RUNOFF VOLUME (mm)= 74_.378

TOTAL RAINFALL (mm)= 93.696

RUNOFF COEFFICIENT = .794

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

006:0010-———— === = =
| DESIGN NASHYD | Area (ha)= .55
| 01:130 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tpc(hrs)= -090

Unit Hyd Qpeak (cms)= .233

PEAK FLOW (cms)= .029 (i)

TIME TO PEAK  (hrs)=  2.017
RUNOFF VOLUME  (mm)=  70.588
TOTAL RAINFALL  (mm)=  93.696
RUNOFF COEFFICIENT = .753

006 20002~ = == == == == =

** END OF RUN : 6

Curve Number
# of Linear Res.(N)= 3.00

# of Linear Res.(N)= 3.00

(CN)=90.00

| START | Project dir.: C:\usr\_LOY\
———————————————————— Rainfall dir.: C:\usr\_LOY\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 007

NSTORM= 1

# 1=25mm.4hr

007 10002 = — = — — o
*H#

*# Project Name: [Loyalist Solar]

Project Number: [133560220]

*# Date : 11-19-2017

*# Modeller [D. Williams]

*# Company : Stantec Consulting Ltd. (Kitchener)
*# License # 4730904

*#

>

*H

*# SUBSTATION - EXISTING CONDITIONS
*#

*H

Stantec Consulting Ltd. (Kitchener)
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01242>
01243>
01244>
01245>
01246>
01247>
01248>
01249>
01250>
01251>
01252>
01253>
01254>
01255>
01256>
01257>
01258>
01259>
01260>
01261>
01262>
01263>
01264>
01265>
01266>
01267>
01268>
01269>
01270>
01271>
01272>
01273>
01274>
01275>
01276>
01277>
01278>
01279>
01280>
01281>
01282>
01283>
01284>
01285>
01286>
01287>
01288>
01289>
01290>
01291>
01292>
01293>
01294>
01295>
01296>
01297>
01298>
01299>
01300>
01301>
01302>
01303>
01304>
01305>
01306>
01307>
01308>
01309>
01310>
01311>
01312>
01313>
01314>

007 70002~ = = = =

| READ STORM | Filename: 25 mm, 4hr Chicago Storm
| Ptotal= 25.00 mm] Comments: 25 mm, 4hr Chicago Storm

TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.08 1.465 1.08 4.024 2.08 5.764 3.08 2.074
.17 1.540 1.17 4.814 2.17 4.969 3.17 1.977
.25 1.625 1.25 6.025 2.25 4.374 3.25 1.889
.33 1.720 1.33 8.114 2.33 3.913 3.33 1.810
.42 1.829 1.42 12.526 2.42 3.545 3.42 1.737
.50 1.955 1.50 27.198 2.50 3.245 3.50 1.671
.58 2.101 1.58 74.855 2.58 2.994 3.58 1.610
.67 2.274 1.67 31.410 2.67 2.782 3.67 1.553
.75 2.482 1.75 16.819 2.75 2.601 3.75 1.501
.83 2.736 1.83 11.357 2.83 2.443 3.83 1.453
.92  3.055 1.92 8.563 2.92 2.305 3.92 1.408
1.00 3.468 2.00 6.882 3.00 2.183 4.00 1.366
007:0003-———————— =
*#
*#
*# AMC 11 Conditions
*#
*#
| DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=80.00
] 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .200
Unit Hyd Qpeak (cms)= .185
PEAK FLOW (cms)= .020 (i)
TIME TO PEAK (hrs)= 1.817
RUNOFF VOLUME (mm)= 6.348
TOTAL RAINFALL (mm)=  25.000
RUNOFF COEFFICIENT = .254

007 20004 — — = === = = =
| DESIGN NASHYD | Area (ha)= 1.20 Curve Number  (CN)=79.00
] 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .160

uUnit Hyd Qpeak (cms)= .286

PEAK FLOW (cms)= .027 (i)

TIME TO PEAK (hrs)= 1.767

RUNOFF VOLUME (mm)= 6.067

TOTAL RAINFALL  (mm)=  25.000

RUNOFF COEFFICIENT = .243

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

007 20005~ — === = = = =
| DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=81.00
] 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .190

Unit Hyd Qpeak (cms)= .446

PEAK FLOW (cms)= .050 (i)

TIME TO PEAK (hrs)= 1.800

RUNOFF VOLUME (mm)= 6.647

TOTAL RAINFALL  (mm)=  25.000

RUNOFF COEFFICIENT = .266
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(C:\...

LYSBEX.out) Loyalist Solar - Existing Output

01315>
01316>
01317>
01318>
01319>
01320>
01321>
01322>
01323>
01324>
01325>
01326>
01327>
01328>
01329>
01330>
01331>
01332>
01333>
01334>
01335>
01336>
01337>
01338>
01339>
01340>
01341>
01342>
01343>
01344>
01345>
01346>
01347>
01348>
01349>
01350>
01351>
01352>
01353>
01354>
01355>
01356>
01357>
01358>
01359>
01360>
01361>
01362>
01363>
01364>
01365>
01366>
01367>
01368>
01369>
01370>
01371>
01372>
01373>
01374>
01375>
01376>
01377>
01378>
01379>
01380>
01381>
01382>
01383>
01384>
01385>
01386>
01387>

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

007:0006-—————————— =
] DESIGN NASHYD | Area (ha)= .55 Curve Number (CN)=78.00
|] 01:130 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tpc(hrs)= -090

Unit Hyd Qpeak (cms)= .233

PEAK FLOW (cms)= .016 (1)

TIME TO PEAK (hrs)= 1.683

RUNOFF VOLUME (mm)= 5.804

TOTAL RAINFALL  (mm)=  25.000

RUNOFF COEFFICIENT = .232

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

007 20007 — = === = = = —
*H
*#
*# AMC 111 Conditions
*H#
*H
| DESIGN NASHYD | Area (ha)= .97  Curve Number (CN)=91.00
] 01:100 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .200

Unit Hyd Qpeak (cms)= .185

PEAK FLOW (cms)= .039 (i)

TIME TO PEAK (hrs)= 1.817

RUNOFF VOLUME (mm)=  11.358
TOTAL RAINFALL  (mm)=  25.000
RUNOFF COEFFICIENT = .454

007 20008~ — === = = =
| DESIGN NASHYD | Area (ha)= 1.20 Curve Number (CN)=91.00
] 01:110 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= -160

uUnit Hyd Qpeak (cms)= .286

PEAK FLOW (cms)= .054 (i)

TIME TO PEAK (hrs)= 1.750

RUNOFF VOLUME (mm)= 11.358
TOTAL RAINFALL (mm)= 25.000
RUNOFF COEFFICIENT = .454

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

007 20009~ — = == = = =
| DESIGN NASHYD | Area (ha)= 2.22  Curve Number (CN)=92.00
] 01:120 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tpc(hrs)= -190

Unit Hyd Qpeak (cms)= .446

PEAK FLOW (cms)= .098 (i)

TIME TO PEAK (hrs)= 1.800

RUNOFF VOLUME (mm)= 12.114
TOTAL RAINFALL (mm)= 25.000
RUNOFF COEFFICIENT = .485
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(C:\...

LYSBEX.out) Loyalist Solar - Existing Output

01388>
01389>
01390>
01391>
01392>
01393>
01394>
01395>
01396>
01397>
01398>
01399>
01400>
01401>
01402>
01403>
01404>
01405>
01406>
01407>
01408>
01409>
01410>
01411>
01412>
01413>
01414>
01415>
01416>
01417>
01418>
01419>
01420>
01421>
01422>
01423>
01424>
01425>
01426>
01427>
01428>
01429>
01430>

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

007:0010--—————————
] DESIGN NASHYD | Area (ha)= .55 Curve Number (CN)=90.00
|] 01:130 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .233

PEAK FLOW (cms)= .031 (1)

TIME TO PEAK (hrs)= 1.667
RUNOFF VOLUME (mm)= 10.677
TOTAL RAINFALL (mm)= 25.000
RUNOFF COEFFICIENT = 427

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Simulation ended on 2017-11-21 at 15:59:12
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(C:\...LYSBPR.dat) Loyalist Solar - Proposed Input

00001> 2 Metric units
00002> *#
00003> *# Project Name: [Loyalist Solar] Project Number: [133560220]

00004> *# Date : 11-19-2017

00005> *# Modeller : [D. Williams]

00006> *# Company : Stantec Consulting Ltd. (Kitchener)

00007> *# License # > 4730904

00008> *#

00009> *#

00010> *#

00011> *# SUBSTATION - PROPOSED CONDITIONS

00012> *#

00013> *#

00014> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[1]

00015> *% ['LYA2.1hr"] <--storm filename, one per line for NSTORM time
00016> *Yh——mmm—mmm e m - [ |
00017> READ STORM STORM_FILENAME=[""STORM.001"]

00018> *Yp-——————————o-——— - |
00019> *#

00020> *#

00021> *# AMC Il Conditions

00022> *#

00023> *#

00024> DESIGN NASHYD ID=[1], NHYD=["200"], DT=[1]min, AREA=[0.70](ha),

00025> DWF=[0](cms), CN/C=[81], TP=[0.20]hrs,

00026> RAINFALL=[L , , , , J(mm/hr), END=-1

00027> *Yp————————— o ——— - |
00028> DESIGN STANDHYD ID=[2], NHYD=["202"], DT=[1]min, AREA=[2.20](ha),

00029> XIMP=[0.20], TIMP=[0.35], DWF=[0](cms), LOSS=[2], CN=[82],
00030> SLOPE=[1.50](%), RAINFALL=[ , , , , J(mm/hr), END=-1

00031> *Yp-———————— o ———— - |
00032> ROUTE RESERVOIR IDout=[3], NHYD=["SWM], IDin=[2],

00033> RDT=[ 2 J(min),

00034> TABLE of ( OUTFLOW-STORAGE ) values

00035> (cms) - (ha-m)

00036> [ 0.0, 0.0]

00037> [ 0.001 , 0.0007 ]

00038> [ 0.002 , 0.0052 1]

00039> [ 0.003 , 0.0201 1]

00040> [ 0.003 , 0.0543 1]

00041> [ 0.010 , 0.1016 ]

00042> [ 0.016 , 0.1507 ]

00043> [ 0.020 , 0.2017 ]

00044> [ 0.305 , 0.2544 ]

00045> [ 1.618 , 0.3695 ]

00046> L -1 , -1 ] (max twenty pts)

00047> I1Dovf=[5], NHYDovf=["OV-SWM"]

00048> *Yp—————————m o ——— - |
00049> ADD HYD IDsum=[4], NHYD=["TO_MR"], IDs to add=[1+3]

00050> *Yp-———————————————— - o |
00051> DESIGN NASHYD I1D=[1]., NHYD=["210"], DT=[1]min, AREA=[0.16](ha),

00052> DWF=[0](cms), CN/C=[79], TP=[0.09]hrs,

00053> RAINFALL=[ , , ., . J(mm/hr), END=-1

00054> *Yp-—————-—mmmmmmmm - |
00055> DESIGN NASHYD I1D=[1]., NHYD=["220"], DT=[1]min, AREA=[1.46](ha),

00056> DWF=[0](cms), CN/C=[83], TP=[0.19]hrs,

00057> RAINFALL=[ , , ., . J(mm/hr), END=-1

00058> *Yp-——————————--mm— - |
00059> DESIGN NASHYD ID=[1], NHYD=["'230"], DT=[1]min, AREA=[0.42](ha),

00060> DWF=[0](cms), CN/C=[78], TP=[0.09]hrs,

00061> RAINFALL=[ , , ., . ](mm/hr), END=-1

00062> *Yp-——————————mmmm—— - |
00063> *#

00064> *#

00065> *# AMC 111 Conditions

00066> *#

00067> *#

00068> DESIGN NASHYD I1D=[1]., NHYD=["200"], DT=[1]min, AREA=[0.70](ha),

00069> DWF=[0](cms), CN/C=[92], TP=[0.20]hrs,

00070> RAINFALL=[ , , ., , J(mm/hr), END=-1

00071> *Yp-———————————————— - |
00072> DESIGN STANDHYD I1D=[2], NHYD=["202"], DT=[1]min, AREA=[2.20](ha),

00073> XIMP=[0.20], TIMP=[0.35], DWF=[0](cms), LOSS=[2], CN=[92],
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(C:\...LYSBPR.dat) Loyalist Solar - Proposed Input

00074> SLOPE=[1.50](%), RAINFALL=[ , , , , J(mm/hr), END=-1

00075> *Yp——————————oo - |
00076> ROUTE RESERVOIR 1Dout=[3], NHYD=[""SwWM™], IDin=[2],

00077> RDT=[ 2 J(min),

00078> TABLE of ( OUTFLOW-STORAGE ) values

00079> (cms) - (ha-m)

00080> [ 0.0, 0.01]

00081> [ 0.001 , 0.0007 ]

00082> [ 0.002 , 0.0052 ]

00083> [ 0.003 , 0.0201 ]

00084> [ 0.003 , 0.0543 ]

00085> [ 0.010 , 0.1016 ]

00086> [ 0.016 , 0.1507 ]

00087> [ 0.020 , 0.2017 ]

00088> [ 0.305, 0.2544 ]

00089> [ 1.618 , 0.3695 ]

00090> L -1 , -1 1 (max twenty pts)

00091> 1Dovf=[5], NHYDovf=["OV-SWM"]

00092> *Yfp——————mmmm o ——— - |
00093> ADD HYD IDsum=[4], NHYD=["TO_MR™], IDs to add=[1+3]

00094> *Yp-—————--mmmmo - - |
00095> DESIGN NASHYD I1D=[1]., NHYD=["210"], DT=[1]min, AREA=[0.16](ha),

00096> DWF=[0](cms), CN/C=[91], TP=[0.09]hrs,

00097> RAINFALL=[ , , , , 1(mm/hr), END=-1

00098> *Yp-——————————-————— - o |
00099> DESIGN NASHYD I1D=[1]., NHYD=["220"], DT=[1]min, AREA=[1.46](ha),

00100> DWF=[0](cms), CN/C=[93], TP=[0.19]hrs,

00101> RAINFALL=[ , , , , 1(mm/hr), END=-1

00102> *Yp———————— -~ |- |
00103> DESIGN NASHYD I1D=[1]., NHYD=["230"], DT=[1]min, AREA=[0.42](ha),

00104> DWF=[0](cms), CN/C=[90], TP=[0.09]hrs,

00105> RAINFALL=[ , , , , 1(mm/hr), END=-1

00106> *Yp---—————————————= - |
00107> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]

00108> *% ['LYA2.12h"™] <--storm filename, one per line for NSTORM time
00109> *Yp—————————————— l-----——— |
00110> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]

00111> *% ["LYA5.1hr'] <--storm filename, one per line for NSTORM time
00112> *Yp———————mmoo - —— - |
00113> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]

00114> *% ['LYA5.12h"] <--storm filename, one per line for NSTORM time
00115> *Yp-—————-—————————=— ----—-——— o |
00116> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]

00117> *% ['LYA100.1hr"] <--storm filename, one per line for NSTORM time
00118> *Yp—————— |- |
00119> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]

00120> *% [''LYA100.12h"] <--storm Ffilename, one per line for NSTORM time
00121> *Yp—————————— - —— - |
00122> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[7]

00123> *% ["25mm.4hr'] <--storm filename, one per line for NSTORM time
00124> *Yp-————————-oo o ——— - |
00125> FINISH

00126>

00127>

00128>

00129>

00130>

00131>

00132>

00133>

00134>

00135>

00136>

00137>

00138>
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(C:\...LYSBPR.oOuUt) Loyalist Solar - Proposed Output

00001>

00002>

00003> S88ss W W M M H H Y Y M M 000 999 999 =========
00004> S WWwWWwW MM MM H H YY MM MM O 0 9 9 9 9

00005> SSSSS W W W M MM HHHHH Y MMM O O # 9 9 9 9 Ver 4.05
00006> S ww M M H H Y M M O O 9999 9999  Sept 2011
00007> SSSSs wWw ™M M H H Y M M 000 9 9 =========
00008> 9 9 9 9 # 4730904
00009> StormWater Management HYdrologic Model 999 999 =========
00010>

00011>

00012> SWMHYMO Ver/4.05

00013> *****xxxx A single event and continuous hydrologic simulation model  *xxiix
00014>  FF*dkrrrk based on the principles of HYMO and its successors alaieiadeiaiaiaied
00015> sk OTTHYMO-83 and OTTHYMO-89. kA
00016>

00017> *****x*** Distributed by: J.F. Sabourin and Associates Inc. falalaiolalalaioiel
00018> ke Ottawa, Ontario: (613) 836-3884 falehabdstaiaiaia
00019> ek Gatineau, Quebec: (819) 243-6858 faishaiiadaiaisia
00020>  *Hkkdkxk E-Mail: swmhymo@jfsa.Com eitiataiatatataind
00021>

00022>

00023>  +++++++++tttttt bttt b
00024> +++++++++ Licensed user: Stantec Consulting Ltd. (Kitchener) e+
00025>  +++++++++ Kitchener SERIAL#:4730904 +++++H+++
00026> ++++++++++++++++++++++H++H
00027>

00028>

00029> kst ++++++ PROGRAM ARRAY DIMENSIONS ++++++ ilaiaiaiaiaiaiaiel
00030>  FaHxrxkk Maximum value for ID numbers : 10 Fekdkkk
00031>  Fa*rrkkskk Max. number of rainfall points: 105408 falalalaiaiaiaiaiel
00032>  Fddrx Max. number of flow points : 105408 iiaiaiaiaiaiaiaie
00033>

00034>

00035>

00036> DETAILED OUTPUT

00037>

00038> * DATE: 2017-11-21 TIME: 15:58:59 RUN COUNTER: 001620 *
00039>

00040> * Input filename: C:\usr\_LOY\LYSBPR.dat *
00041> * Output Filename: C:\usr\_LOY\LYSBPR.out *
00042> * Summary filename: C:\usr\_LOY\LYSBPR.sum *
00043> * User comments: *
00044> * 1: *
00045> * 2: *
00046> * 3: *
00047>

00048>

000495 = mm o
00050> 001 20001~ = = = = = = e e e e
00051> *#

00052> *# Project Name: [Loyalist Solar] Project Number: [133560220]
00053> *# Date : 11-19-2017

00054> *# Modeller : [D. Williams]

00055> *# Company : Stantec Consulting Ltd. (Kitchener)

00056> *# License # : 4730904

00057> *#
00058> *#
00059> *#

00060> *# SUBSTATION - PROPOSED CONDITIONS
00061> *#

00062> *#
00063> —————————

00064> | START | Project dir.: C:\usr\_LOY\

00065> ———————————— Rainfall dir.: C:\usr\_LOY\

00066> TZERO = .00 hrs on 0

00067> METOUT= 2 (output = METRIC)

00068> NRUN = 001

00069> NSTORM= 1

00070> # 1=LYA2.l1lhr

00071> ———— -
00072> 00120002 ———— == = = —
00073> ————————— -
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(C:\...LYSBPR.oOuUt)

Loyalist Solar - Proposed Output

00074> | READ STORM | Filename: Belleville IDF (1-hr 30% AES - 2 Year)
00075> | Ptotal= 22.10 mm] Comments: Belleville IDF (1-hr 30% AES - 2 Year)
00076> ——————————

00077> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
00078> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
00079> .08 23.868 | .33 29.172 | .58 26.520 | .83  7.956
00080> .17 37.128 | 42 34.476 | .67 13.260 | .92 2.652
00081> .25 55.692 | .50 23.868 | .75 10.608 | 1.00 -000
00082>

00083> —————
00084> 001:0008-——————— - —
00085> *#

00086> *#

00087> *# AMC 11 Conditions

00088> *#

00089> *#

00090> -————————————— -

00091> | DESIGN NASHYD | Area (ha)= .70  Curve Number (CN)=81.00
00092> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
00093> ————— o U.H. Tp(hrs)= -200

00094>

00095> Unit Hyd Qpeak (cms)= .134

00096>

00097> PEAK FLOW (cms)= .016 (i)

00098> TIME TO PEAK (hrs)= .683

00099> RUNOFF VOLUME (mm)= 5.292

00100> TOTAL RAINFALL  (mm)=  22.100

00101> RUNOFF COEFFICIENT = -239

00102>

00103> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00104>

00105> ———m
00106> 001 :0004 === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00107> ————————

00108> | DESIGN STANDHYD | Area (ha)= 2.20

00109> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00
00110> ————————— e

00111> IMPERVIOUS PERVIOUS (i)

00112> Surface Area (ha)= 77 1.43

00113> Dep. Storage (mm)= .80 1.50

00114> Average Slope )= 1.50 1.50

00115> Length (m)= 121.11 40.00

00116> Mannings n = .013 .250

00117>

00118> Max.eff_Inten. (mm/hr)= 55.69 14.21

00119> over (min) 3.00 20.00

00120> Storage Coeff. (min)= 3.21 (i) 20.00 (i)

00121> Unit Hyd. Tpeak (min)= 3.00 20.00

00122> Unit Hyd. peak (cms)= .36 .06

00123> *TOTALS*

00124> PEAK FLOW (cms)= .06 .04 .063 (iii)
00125> TIME TO PEAK (hrs)= .27 .82 -267

00126> RUNOFF VOLUME (mm)= 21.30 6.59 9.531

00127> TOTAL RAINFALL  (mm)= 22.10 22.10 22.100

00128> RUNOFF COEFFICIENT = .96 -30 .431

00129>

00130> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00131> CN* = 82.0 la = Dep. Storage (Above)

00132> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00133> THAN THE STORAGE COEFFICIENT.

00134> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00135>

00136> ———————
00137> 001:0005-————————— =
00138> ——————

00139> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

00140> | IN>02:(202 ) |

00141> | OUT<O03:(SWM ) | ========= OQUTLFOW STORAGE TABLE =========

00142> ———————— OUTFLOW STORAGE | OUTFLOW STORAGE

00143> (cms) (ha.m.) | (cms) (ha.m.)

00144> .000 .0OOOE+00 | .010 .1016E+00

00145> .001 .7000E-03 | .016 .1507E+00

00146> .002 .5200E-02 | .020 .2017E+00
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(C:\...LYSBPR.oOuUt)

Loyalist Solar - Proposed Output

00147> .003 .2010E-01 | .305 .2544E+00

00148> .003 .5430E-01 | 1.618 .3695E+00

00149>

00150> ROUTING RESULTS AREA QPEAK TPEAK R.V.

00151> W e (ha) (cms) (hrs) (mm)

00152> INFLOW >02: (202 ) 2.20 -063 -267 9.531

00153> OUTFLOW<03: (SwM ) 2.20 -003 1.850 9.531

00154> OVERFLOW<05: (OV-SWM) .00 -000 -000 -000

00155>

00156> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

00157> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

00158> PERCENTAGE OF TIME OVERFLOWING &)= .00

00159>

00160>

00161> PEAK  FLOW REDUCTION [Qout/Qin](%)= 4.683

00162> TIME SHIFT OF PEAK FLOW (min)= 95.00

00163> MAXIMUM  STORAGE USED (ha.m.)=_.1908E-01

00164>

00165> —————
00166> 001:0006—-————————————
00167> - ——————————

00168> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
00169> —————————m (ha) (cms) (hrs) (mm) (cms)
00170> ID1 01:200 .70 .016 .68 5.29 .000
00171> +1D2 03:SWM 2.20 .003 1.85 9.53 .000
00172>

00173> SUM 04:TO_MR 2.90 .018 .68 8.51 -000
00174>

00175> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00176>

001775 = m e e
00178> 00110007 ——————— == —
00179> ————mmmmmmmmm

00180> | DESIGN NASHYD | Area (ha)= .16 Curve Number  (CN)=79.00

00181> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00182> ——————— e U.H. Tp(hrs)= .090

00183>

00184> Unit Hyd Qpeak (cms)= .068

00185>

00186> PEAK FLOW (cms)= .004 (i)

00187> TIME TO PEAK (hrs)= .600

00188> RUNOFF VOLUME (mm)= 4.815

00189> TOTAL RAINFALL  (mm)=  22.100

00190> RUNOFF COEFFICIENT = .218

00191>

00192> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00193>

00194> ———m
00195> 001:0008--————————————
00196> ——————————————————————

00197> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number (CN)=83.00

00198> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00199> ————— e U.H. Tp(hrs)= -190

00200>

00201> Unit Hyd Qpeak (cms)= .293

00202>

00203> PEAK FLOW (cms)= .037 (1)

00204> TIME TO PEAK (hrs)= .667

00205> RUNOFF VOLUME (mm)= 5.843

00206> TOTAL RAINFALL (mm)= 22.100

00207> RUNOFF COEFFICIENT = .264

00208>

00209> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00210>

0020 0> ——mm
00212> 001:0009————————————
00213> ————mmmmmmmmm e

00214> | DESIGN NASHYD | Area (ha)= .42 Curve Number (CN)=78.00

00215> | 01:230 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00216> ———————m——mmmmm U.H. Tp(hrs)= .090

00217>

00218> Unit Hyd Qpeak (cms)= .178

00219>
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00220> PEAK FLOW (cms)= .010 (1)

00221> TIME TO PEAK (hrs)= -600

00222> RUNOFF VOLUME (mm)= 4.600

00223> TOTAL RAINFALL  (mm)=  22.100

00224> RUNOFF COEFFICIENT = .208

00225>

00226> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00227>

00228> —— =
00229> 001:0010-—————————— -
00230> *#

00231> *#

00232> *# AMC 111 Conditions

00233> *#

00234> *#

00235> ————— e

00236> | DESIGN NASHYD | Area (ha)= .70  Curve Number  (CN)=92.00
00237> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
00238> —————— e U.H. Tpc(hrs)= -200

00239>

00240> Unit Hyd Qpeak (cms)= .134

00241>

00242> PEAK FLOW (cms)= .030 (i)

00243> TIME TO PEAK (hrs)= -650

00244> RUNOFF VOLUME (mm)= 9.941

00245> TOTAL RAINFALL  (mm)=  22.100

00246> RUNOFF COEFFICIENT = -450

00247>

00248> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00249>

00250> ——————
00251> 001:00]l——————— = ——
00252> ————— e

00253> | DESIGN STANDHYD | Area (ha)= 2.20

00254> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00
00255> ——————— e

00256> IMPERVIOUS PERVIOUS (i)

00257> Surface Area (ha)= .77 1.43

00258> Dep. Storage (mm)= .80 1.50

00259> Average Slope )= 1.50 1.50

00260> Length (m)= 121.11 40.00

00261> Mannings n = .013 .250

00262>

00263> Max.eff. Inten. (mm/hr)= 55.69 25.81

00264> over (min) 3.00 16.00

00265> Storage Coeff. (min)= 3.21 (i) 16.43 (ii)

00266> Unit Hyd. Tpeak (min)= 3.00 16.00

00267> Unit Hyd. peak (cms)= .36 .07

00268> *TOTALS*

00269> PEAK FLOW (cms)= .06 .07 .098 (iii)
00270> TIME TO PEAK (hrs)= .27 .72 -600

00271> RUNOFF VOLUME (mm)= 21.30 11.23 13.244

00272> TOTAL RAINFALL  (mm)= 22.10 22.10 22.100

00273> RUNOFF COEFFICIENT = .96 .51 -599

00274>

00275> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00276> CN* = 92.0 la = Dep. Storage (Above)

00277> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00278> THAN THE STORAGE COEFFICIENT.

00279> (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00280>

00280 > ————
00282> 00110012 ——— === = =
00283> ————————

00284> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

00285> | IN>02:(202 )

00286> | OUT<O3:(SWM ) ========= QUTLFOW STORAGE TABLE =========
00287> ——————————— OUTFLOW STORAGE | OUTFLOW STORAGE

00288> (cms) (ha.m.) | (cms) (ha.m.)

00289> .000 .0O00O0OE+00 1 .010 .1016E+00

00290> .001 .7000E-03 | .016 .1507E+00

00291> .002 .5200E-02 | .020 .2017E+00

00292> .003 .2010E-01 | .305 .2544E+00
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00293> .003 .5430E-01 | 1.618 .3695E+00

00294>

00295> ROUTING RESULTS AREA QPEAK TPEAK R.V.

00296> @ ————mm—mmmm (ha) (cms) (hrs) (mm)

00297> INFLOW >02: (202 ) 2.20 .098 .600 13.244

00298> OUTFLOW<03: (SWM ) 2.20 -003 -867 13.244

00299> OVERFLOW<05: (OV-SWM) .00 -000 -000 -000

00300>

00301> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

00302> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

00303> PERCENTAGE OF TIME OVERFLOWING )= .00

00304>

00305>

00306> PEAK  FLOW  REDUCTION [Qout/Qin](%)= 3.051

00307> TIME SHIFT OF PEAK FLOW (min)= 16.00

00308> MAXIMUM STORAGE  USED (ha.m.)=.2727E-01

00309>

00310> ———————
00311> 001:0018-————————
00312> ———— e

00313> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWF

00314> —————— e (ha) (cms) (hrs) (mm) (cms)
00315> 1D1 01:200 .70 -030 .65 9.94 -000
00316> +1D2 03:SWM 2.20 -003 .87 13.24 -000
00317>

00318> SUM 04:TO_MR 2.90 .032 .67 12.45 -000
00319>

00320> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00321>

00322> ————
00323> 001:0014——————————
00324> ————— e

00325> | DESIGN NASHYD | Area (ha)= .16 Curve Number (CN)=91.00

00326> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00327> —————— e U.H. Tp(hrs)= .090

00328>

00329> Unit Hyd Qpeak (cms)= .068

00330>

00331> PEAK FLOW (cms)= .007 (1)

00332> TIME TO PEAK (hrs)= -467

00333> RUNOFF VOLUME (mm)= 9.281

00334> TOTAL RAINFALL (mm)= 22.100

00335> RUNOFF COEFFICIENT = -420

00336>

00337> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00338>

00339> —————
00340> 001:0015-——————— =
00341> —————— e

00342> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number (CN)=93.00

00343> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00344> ——————— e U.H. Tp(hrs)= .190

00345>

00346> Unit Hyd Qpeak (cms)= .293

00347>

00348> PEAK FLOW (cms)= .068 (1)

00349> TIME TO PEAK (hrs)= .633

00350> RUNOFF VOLUME (mm)= 10.684

00351> TOTAL RAINFALL (mm)= 22.100

00352> RUNOFF COEFFICIENT = -483

00353>

00354> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00355>

00356> ——————
00357> 00110016 ———————— = -
00358> —————

00359> | DESIGN NASHYD | Area (ha)= .42 Curve Number (CN)=90.00

00360> | 01:230 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00361> —————————— U.H. Tp(hrs)= .090

00362>

00363> Unit Hyd Qpeak (cms)= .178

00364>

00365> PEAK FLOW (cms)= .018 (i)
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00366> TIME TO PEAK (hrs)= -467

00367> RUNOFF VOLUME (mm)= 8.692

00368> TOTAL RAINFALL (mm)= 22.100

00369> RUNOFF COEFFICIENT = -393

00370>

00371> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00372>

0037 3> —
00374> 001:0017———————— =
00375> ** END OF RUN : 1

00376>

00377>

00378>

00379>

00380>

00381>

00382>

00383> ———————— -

00384> | START | Project dir.: C:\usr\_LOY\

00385> ———————— e Rainfall dir.: C:\usr\_LOY\

00386> TZERO = .00 hrs on 0

00387> METOUT= 2 (output = METRIC)

00388> NRUN = 002

00389> NSTORM= 1

00390> # 1=LYA2.12h

00390 > — =
00392> 002:0002———————— = = =
00393> *#

00394> *# Project Name: [Loyalist Solar] Project Number: [133560220]
00395> *# Date : 11-19-2017

00396> *# Modeller : [D. Williams]

00397> *# Company : Stantec Consulting Ltd. (Kitchener)

00398> *# License # 4730904

00399> *#
00400> *#
00401> *#

00402> *# SUBSTATION - PROPOSED CONDITIONS
00403> *#

00404> *#
00405> ———m
00406> 00210002 ————— === ——
00407> ————————

00408> | READ STORM | Filename: Belleville IDF (12-hr 30% AES - 2 Year)

00409> | Ptotal= 42.24 mm| Comments: Belleville IDF (12-hr 30% AES - 2 Year)

00410> ——————————

00411> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
00412> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs  mm/hr
00413> 1.00 3.960 | 4.00 6.600 | 7.00 1.320 ] 10.00 -000
00414> 2.00 11.440 | 5.00 6.160 | 8.00 440 | 11.00 .000
00415> 3.00 8.800 | 6.00 3.520 | 9.00 .000 | 12.00 .000
00416>

004175 e e
00418> 00220008 === == =
00419> *#

00420> *#

00421> *# AMC 11 Conditions

00422> *#

00423> *#

00424> ———————

00425> | DESIGN NASHYD | Area (ha)= .70  Curve Number (CN)=81.00
00426> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
00427> ——————mmmmmmm U.H. Tp(hrs)= .200

00428>

00429> Unit Hyd Qpeak (cms)= .134

00430>

00431> PEAK FLOW (cms)= .008 (i)

00432> TIME TO PEAK (hrs)= 3.050

00433> RUNOFF VOLUME (mm)= 16.545

00434> TOTAL RAINFALL (mm)= 42.240

00435> RUNOFF COEFFICIENT = .392

00436>

00437> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00438>
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00439> ——————
00440> 002:0004 - —————— == — -
00441> ————m e

00442> | DESIGN STANDHYD | Area (ha)= 2.20

00443> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00

00444> ———————————

00445> IMPERVIOUS PERVIOUS (i)

00446> Surface Area (ha)= 77 1.43

00447> Dep. Storage (mm)= .80 1.50

00448> Average Slope )= 1.50 1.50

00449> Length (m)= 121.11 40.00

00450> Mannings n = 013 .250

00451>

00452> Max.eff. Inten. (mm/hr)= 11.44 5.74

00453> over (min) 6.00 30.00

00454> Storage Coeff. (min)= 6.04 (i) 30.18 (i)

00455> Unit Hyd. Tpeak (min)= 6.00 30.00

00456> Unit Hyd. peak (cms)= .19 .04

00457> *TOTALS*

00458> PEAK FLOW (cms)= .01 .02 .031 (iii)

00459> TIME TO PEAK (hrs)= 2.00 3.32 3.017

00460> RUNOFF VOLUME (mm)= 41.44 19.49 23.883

00461> TOTAL RAINFALL (mm)= 42.24 42.24 42.240

00462> RUNOFF COEFFICIENT = .98 .46 -565

00463>

00464> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00465> CN* = 82.0 la = Dep. Storage (Above)

00466> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00467> THAN THE STORAGE COEFFICIENT.

00468> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00469>

00470> ——m oo
00471> 002:0005- === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00472> ————— e

00473> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

00474> | IN>02:(202 ) |

00475> | OUT<03:(SWM ) | ========= OQUTLFOW STORAGE TABLE =========

00476> ——-——————————————————— OUTFLOW STORAGE ] OUTFLOW STORAGE

00477> (cms) (ha.m.) | (cms) (ha.m.)

00478> .000 .0OOOE+00 | .010 .1016E+00

00479> .001 .7000E-03 | .016 .1507E+00

00480> .002 _5200E-02 | .020 .2017E+00

00481> .003 .2010E-01 | .305 .2544E+00

00482> .003 .5430E-01 | 1.618 _3695E+00

00483>

00484> ROUTING RESULTS AREA QPEAK TPEAK R.V.

00485> W e (ha) (cms) (hrs) (mm)

00486> INFLOW >02: (202 ) 2.20 .031 3.017 23.883

00487> OUTFLOW<03: (SWM D 2.20 .003 3.450 23.883

00488> OVERFLOW<05: (OV-SWM) .00 .000 .000 -000

00489>

00490> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

00491> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

00492> PERCENTAGE OF TIME OVERFLOWING )= .00

00493>

00494>

00495> PEAK  FLOW REDUCTION [Qout/Qin](%)= 9.787

00496> TIME SHIFT OF PEAK FLOW (min)= 26.00

00497> MAXIMUM  STORAGE USED (ha.m.)=.4493E-01

00498>

00499> ———m o
00500> 002:0006= === === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00501> —————————m

00502> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
00503> —————————— e (ha) (cms) (hrs) (mm) (cms)
00504> ID1 01:200 .70 .008 3.05 16.54 .000
00505> +1D2 03:SWM 2.20 .003 3.45 23.88 .000
00506>

00507> SUM 04:TO_MR 2.90 .010 3.07 22.11 -000
00508>

00509> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00510>

00511> ————

Stantec Consulting Ltd. (Kitchener)

Stantec Consulting Ltd.



(C:\...LYSBPR.oOuUt)

Loyalist Solar - Proposed Output

00512>
00513>
00514>
00515>
00516>
00517>
00518>
00519>
00520>
00521>
00522>
00523>
00524>
00525>
00526>
00527>
00528>
00529>
00530>
00531>
00532>
00533>
00534>
00535>
00536>
00537>
00538>
00539>
00540>
00541>
00542>
00543>
00544>
00545>
00546>
00547>
00548>
00549>
00550>
00551>
00552>
00553>
00554>
00555>
00556>
00557>
00558>
00559>
00560>
00561>
00562>
00563>
00564>
00565>
00566>
00567>
00568>
00569>
00570>
00571>
00572>
00573>
00574>
00575>
00576>
00577>
00578>
00579>
00580>
00581>
00582>
00583>
00584>

002:0007-——————————
| DESIGN NASHYD | Area (ha)= .16
] 01:210 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .068

PEAK FLOW (cms)= .002 (1)

TIME TO PEAK (hrs)= 3.000

RUNOFF VOLUME (mm)= 15.331

TOTAL RAINFALL (mm)=  42.240

RUNOFF COEFFICIENT = -363

Curve Number (CN)=79.00
# of Linear Res.(N)= 3.00

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0008--——————————
| DESIGN NASHYD | Area (ha)= 1.46
] 01:220 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= -190

Unit Hyd Qpeak (cms)= .293

PEAK FLOW (cms)= .017 (1)

TIME TO PEAK (hrs)= 3.050

RUNOFF VOLUME (mm)= 17.892

TOTAL RAINFALL (mm)= 42.240

RUNOFF COEFFICIENT = .424

Curve Number (CN)=83.00
# of Linear Res.(N)= 3.00

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0009-——————————
| DESIGN NASHYD | Area (ha)= .42
] 01:230 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .178

PEAK FLOW (cms)= .004 (1)

TIME TO PEAK (hrs)= 3.000

RUNOFF VOLUME (mm)= 14.769

TOTAL RAINFALL (mm)=  42.240

RUNOFF COEFFICIENT = -350

Curve Number (CN)=78.00
# of Linear Res.(N)= 3.00

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00220010 ——— === = —
*#
*#
*# AMC 111 Conditions
*H
*#
| DESIGN NASHYD | Area (ha)= .70  Curve Number  (CN)=92.00
] 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .200

Unit Hyd Qpeak (cms)= .134

PEAK FLOW (cms)= .012 (i)

TIME TO PEAK (hrs)= 3.033

RUNOFF VOLUME (mm)= 26.418

TOTAL RAINFALL  (mm)=  42.240

RUNOFF COEFFICIENT = .625

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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00585> 002:0011

00586>

00588> | 02:202

00589>
00590>
00591>
00592>
00593>
00594>
00595>
00596>
00597>
00598>
00599>
00600>
00601>
00602>
00603>
00604>
00605>
00606>
00607>
00608>
00609>
00610>
00611>
00612>
00613>
00614>
00615>
00616>
00617>
00618>
00619>
00620>
00621>
00622>
00623>
00624>
00625>
00626>
00627>
00628>
00629>
00630>
00631>
00632>
00633>
00634>
00635>
00636>
00637>
00638>
00639>
00640>
00641>
00642>
00643>
00644>
00645>
00646>
00647>
00648>
00649>
00650>
00651>
00652>
00653>
00654>
00655>
00656>

00587> | DESIGN STANDHYD | Area (ha)= 2.20
DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (1)
Surface Area (ha)= 77 1.43
Dep. Storage (mm)= .80 1.50
Average Slope )= 1.50 1.50
Length (m)= 121.11 40.00
Mannings n = 013 .250
Max.eff.Inten. (mm/hr)= 11.44 8.89
over (min) 6.00 26.00
Storage Coeff. (min)= 6.04 (i) 26.30 (i)
Unit Hyd. Tpeak (min)= 6.00 26.00
Unit Hyd. peak (cms)= .19 .04
*TOTALS*
PEAK FLOW (cms)= .01 .03 .043 (iii)
TIME TO PEAK (hrs)= 2.00 3.12 3.017
RUNOFF VOLUME (mm)= 41.44 28.53 31.118
TOTAL RAINFALL  (mm)= 42 .24 42 .24 42.240
RUNOFF COEFFICIENT = .98 .68 737
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 92.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00210002 —— == —
| ROUTE RESERVOIR | Requested routing time step = 2.0 min.
| IN>02:(202 ) |
| ouT<03:(sSWM ) | ========= QUTLFOW STORAGE TABLE =========
--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .0OOOOE+00 | .010 .1016E+00
.001 .7000E-03 | .016 .1507E+00
.002 _5200E-02 | .020 .2017E+00
.003 .2010E-01 | .305 .2544E+00
.003 .5430E-01 | 1.618 _3695E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >02: (202 ) 2.20 .043 3.017 31.118
OUTFLOW<03: (SWwM ) 2.20 -004 7.817 31.118
OVERFLOW<05: (OV-SWM) .00 .000 .000 .000
TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
CUMULATIVE TIME OF OVERFLOWS (hours)= .00
PERCENTAGE OF TIME OVERFLOWING )= .00
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 9.049
TIME SHIFT OF PEAK FLOW (min)= 288.00
MAXIMUM  STORAGE USED (ha.m.)=.6019E-01
00210008 —— - ——
| ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:200 .70 .012 3.03 26.42 -000
+1D2 03:SWM 2.20 .004 7.82 31.12 .000
SUM 04:TO_MR 2.90 .015 3.03 29.98 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
002:0004—————

00657>
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00658> ————————————m—

00659> | DESIGN NASHYD | Area (ha)= .16  Curve Number (CN)=91.00

00660> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00661> ————————————— U.H. Tp(hrs)= -090

00662>

00663> Unit Hyd Qpeak (cms)= .068

00664>

00665> PEAK FLOW (cms)= -003 (i)

00666> TIME TO PEAK (hrs)= 2.017

00667> RUNOFF VOLUME (mm)=  25.201

00668> TOTAL RAINFALL (mm)= 42.240

00669> RUNOFF COEFFICIENT = 597

00670>

00671> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00672>

006735~ m oo
00674> 002:0015-————— === o
00675> ———————————————

00676> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number (CN)=93.00

00677> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00678> ———————————mm U.H. Tp(hrs)= -190

00679>

00680> Unit Hyd Qpeak (cms)= .293

00681>

00682> PEAK FLOW (cms)= .028 (i)

00683> TIME TO PEAK (hrs)= 2.083

00684> RUNOFF VOLUME (mm)=  27.728

00685> TOTAL RAINFALL (mm)= 42.240

00686> RUNOFF COEFFICIENT = .656

00687>

00688> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00689>

00690> === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
00691> 002:0016-———————————— -
00692> —————————

00693> | DESIGN NASHYD | Area (ha)= .42 Curve Number (CN)=90.00

00694> | 01:230 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00

00695> —————————mmm U.H. Tp(hrs)= -090

00696>

00697> Unit Hyd Qpeak (cms)= .178

00698>

00699> PEAK FLOW (cms)= .007 (i)

00700> TIME TO PEAK (hrs)= 3.000

00701> RUNOFF VOLUME (mm)=  24.068

00702> TOTAL RAINFALL (mm)= 42.240

00703> RUNOFF COEFFICIENT = .570

00704>

00705> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00706>

00707> ——————— -
00708> 002:0017-——————————
00709> —————
00720> 00210002 ——— === = = —
00711> ** END OF RUN : 2

00712>

00713>

00714>

00715>

00716>

00717>

00718>

00719> -———————————————————

00720> | START | Project dir.: C:\usr\_LOY\

00721> ——————— e~ Rainfall dir.: C:\usr\_LOY\

00722> TZERO = .00 hrs on 0

00723> METOUT= 2 (output = METRIC)

00724> NRUN = 003

00725> NSTORM= 1

00726> # 1=LYA5.1hr

00727> ———————

00728> 0030002~~~ == == === —

00729> *#
00730> *# Project Name: [Loyalist Solar]

Project Number: [133560220]
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*# Date : 11-19-2017
*# Modeller [D. Williams]
*# Company : Stantec Consulting Ltd. (Kitchener)
*# License # 4730904
*#
*H
*#
*H# SUBSTATION - PROPOSED CONDITIONS
*#
*H
00320002 === = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
| READ STORM | Filename: Belleville IDF (1-hr 30% AES - 5 Year)
| Ptotal= 28.00 mm] Comments: Belleville IDF (1-hr 30% AES - 5 Year)
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs  mm/hr
.08 30.240 | -33 36.960 | .58 33.600 | .83 10.080
17 47.040 | .42 43.680 | .67 16.800 | .92 3.360
.25 70.560 | .50 30.240 | .75 13.440 | 1.00 .000
003:0003———————————
*#
*#
*# AMC 11 Conditions
*#
*#
] DESIGN NASHYD | Area (ha)= .70  Curve Number (CN)=81.00
] 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .200
Unit Hyd Qpeak (cms)= .134
PEAK FLOW (cms)= .024 (i)
TIME TO PEAK (hrs)= .667
RUNOFF VOLUME (mm)= 8.158
TOTAL RAINFALL  (mm)=  28.000
RUNOFF COEFFICIENT = .291
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
003:0004 - —— === = —
| DESIGN STANDHYD | Area (ha)= 2.20
| 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 77 1.43
Dep. Storage (mm)= .80 1.50
Average Slope )= 1.50 1.50
Length (m)= 121.11 40.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 70.56 21.68
over (min) 3.00 17.00
Storage Coeff. (min)= 2.92 (ii) 17.10 (ii)
Unit Hyd. Tpeak (min)= 3.00 17.00
Unit Hyd. peak (cms)= .38 .07
*TOTALS*
PEAK FLOW (cms)= .08 .06 -095 (i)
TIME TO PEAK (hrs)= .25 .75 .600
RUNOFF VOLUME (mm)= 27.20 9.95 13.400
TOTAL RAINFALL (mm)= 28.00 28.00 28.000
RUNOFF COEFFICIENT = .97 .36 -479

(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 82.0

la = Dep. Storage

(Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
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00804> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00805>

00806 = = — e
00807> 003 20005 = — = = =
00808> —————————m e

00809> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.
00810> | [IN>02:(202 )

00811> | OUT<03:(SWM ) | ========= OQUTLFOW STORAGE TABLE =========

00812> -——-———— OUTFLOW STORAGE | OUTFLOW STORAGE

00813> (cms) (ha.m.) | (cms) (ha.m.)

00814> .000 .0O0OOE+00 | .010 .1016E+00

00815> .001 .7000E-03 | .016 .1507E+00

00816> .002 _5200E-02 | .020 .2017E+00

00817> .003 .2010E-01 | .305 .2544E+00

00818> .003 .5430E-01 | 1.618 _3695E+00

00819>

00820> ROUTING RESULTS AREA QPEAK TPEAK R.V.

00821> = e (ha) (cms) (hrs) (mm)

00822> INFLOW >02: (202 ) 2.20 .095 -600 13.400

00823> OUTFLOW<03: (SWM )] 2.20 .003 -850 13.400

00824> OVERFLOW<05: (OV-SWM) .00 .000 .000 -000

00825>

00826> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

00827> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

00828> PERCENTAGE OF TIME OVERFLOWING )= .00

00829>

00830>

00831> PEAK  FLOW REDUCTION [Qout/Qin](%)= 3.165

00832> TIME SHIFT OF PEAK FLOW (min)= 15.00

00833> MAXIMUM STORAGE  USED (ha.m.)=.2755E-01

00834>

00835> ——
00836> 003:0006———————— === —
00837> ——— -

00838> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
00839> ——————— e (ha) (cms) (hrs) (mm) (cms)
00840> ID1 01:200 .70 .024 .67 8.16 .000
00841> +1D2 03:SWM 2.20 .003 .85 13.40 .000
00842>

00843> SUM 04:TO_MR 2.90 .027 .68 12.13 -000
00844>

00845> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00846>

0084 7> ——
00848> 003:0007————————————
00849> ——————mm e

00850> | DESIGN NASHYD | Area (ha)= .16  Curve Number (CN)=79.00
00851> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
00852> ——————mmmmm U.H. Tp(hrs)= .090

00853>

00854> Unit Hyd Qpeak (cms)= .068

00855>

00856> PEAK FLOW (cms)= .006 (i)

00857> TIME TO PEAK (hrs)= .600

00858> RUNOFF VOLUME (mm)= 7.468

00859> TOTAL RAINFALL (mm)= 28.000

00860> RUNOFF COEFFICIENT = .267

00861>

00862> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00863>

00864> —— =
00865> 003:0008——————— = = =~ —
00866> ——————————

00867> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number (CN)=83.00
00868> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
00869> ——————————mm—m U.H. Tp(hrs)= .190

00870>

00871> Unit Hyd Qpeak (cms)= .293

00872>

00873> PEAK FLOW (cms)= .056 (i)

00874> TIME TO PEAK (hrs)= .650

00875> RUNOFF VOLUME (mm)= 8.943

00876> TOTAL RAINFALL (mm)= 28.000
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00877> RUNOFF COEFFICIENT = .319

00878>

00879> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00880>

0088 1> ————
00882> 00320009 ———— == = = —
00883> ————————— e

00884> | DESIGN NASHYD | Area (ha)= .42 Curve Number (CN)=78.00

00885> | 01:230 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00886> ———————————— U.H. Tp(hrs)= -090

00887>

00888> uUnit Hyd Qpeak (cms)= .178

00889>

00890> PEAK FLOW (cms)= .015 (i)

00891> TIME TO PEAK (hrs)= .600

00892> RUNOFF VOLUME (mm)= 7.155

00893> TOTAL RAINFALL (mm)= 28.000

00894> RUNOFF COEFFICIENT = -256

00895>

00896> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00897>

00898> ————
00899> 003:0010-———— === = =
00900> *#

00901> *#

00902> *# AMC 111 Conditions

00903> *#

00904> *#

00905> —————————————m

00906> | DESIGN NASHYD | Area (ha)= .70  Curve Number (CN)=92.00

00907> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00908> ————————— U.H. Tp(hrs)= .200

00909>

00910> Unit Hyd Qpeak (cms)= .134

00911>

00912> PEAK FLOW (cms)= .043 (i)

00913> TIME TO PEAK (hrs)= .650

00914> RUNOFF VOLUME (mm)= 14.453

00915> TOTAL RAINFALL  (mm)=  28.000

00916> RUNOFF COEFFICIENT = .516

00917>

00918> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00919>

00920> ————
00921> 003:0011-—————————
00922> ——————— -

00923> | DESIGN STANDHYD | Area (ha)= 2.20

00924> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00
00925> ————mmmmmmmmm e

00926> IMPERVIOUS PERVIOUS (1)

00927> Surface Area (ha)= 77 1.43

00928> Dep. Storage (mm)= .80 1.50

00929> Average Slope )= 1.50 1.50

00930> Length (m= 121.11 40.00

00931> Mannings n = .013 .250

00932>

00933> Max.eff.Inten. (mm/hr)= 70.56 37.97

00934> over (min) 3.00 14.00

00935> Storage Coeff. (min)= 2.92 (i) 14.25 (i)

00936> Unit Hyd. Tpeak (min)= 3.00 14.00

00937> Unit Hyd. peak (cms)= .38 .08

00938> *TOTALS*
00939> PEAK FLOW (cms)= .08 211 145 (iii)
00940> TIME TO PEAK (hrs)= .25 .65 -600
00941> RUNOFF VOLUME (mm)= 27.20 16.04 18.269
00942> TOTAL RAINFALL (mm)= 28.00 28.00 28.000
00943> RUNOFF COEFFICIENT = .97 .57 .652
00944>

00945> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00946> CN* = 92.0 la = Dep. Storage (Above)

00947> (i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00948> THAN THE STORAGE COEFFICIENT.

00949> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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00950>

0095]> ————
00952> 00310012 ——— === ——
00953> ————————mmm

00954> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

00955> | IN>02:(202 ) |

00956> | OUT<O03:(SWM ) | ========= QUTLFOW STORAGE TABLE =========

00957> ——————————m OUTFLOW STORAGE | OUTFLOW STORAGE

00958> (cms) (ha.m.) | (cms) (ha.m.)

00959> .000 .0OOOOE+00 | .010 .1016E+00

00960> .001 .7000E-03 | .016 .1507E+00

00961> .002 _5200E-02 | .020 .2017E+00

00962> .003 .2010E-01 | .305 .2544E+00

00963> .003 .5430E-01 | 1.618 .3695E+00

00964>

00965> ROUTING RESULTS AREA QPEAK TPEAK R.V.

00966> = ————mmmmmmmm (ha) (cms) (hrs) (mm)

00967> INFLOW >02: (202 ) 2.20 -145 -600 18.269

00968> OUTFLOW<03: (SWM ) 2.20 -003 -650 18.269

00969> OVERFLOW<05: (OV-SWM) .00 -000 -000 -000

00970>

00971> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

00972> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

00973> PERCENTAGE OF TIME OVERFLOWING )= .00

00974>

00975>

00976> PEAK  FLOW  REDUCTION [Qout/Qin](%)= 2.064

00977> TIME SHIFT OF PEAK FLOW (min)= 3.00

00978> MAXIMUM STORAGE  USED (ha.m.)=.3835E-01

00979>

00980> ——————
00981> 003100183 ————————
00982> ———————mm e

00983> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF

00984> ——————— e (ha) (cms) (hrs) (mm) (cms)
00985> ID1 01:200 .70 .043 .65 14.45 -000
00986> +1D2 03:SWM 2.20 .003 .65 18.27 .000
00987>

00988> SUM 04:TO_MR 2.90 -046 .65 17.35 -000
00989>

00990> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00991>

00992> —————
00993> 00310014 ——————— - —
00994> ———— e

00995> | DESIGN NASHYD | Area (ha)= .16  Curve Number (CN)=91.00

00996> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

00997> —————— e U.H. Tp(hrs)= .090

00998>

00999> Unit Hyd Qpeak (cms)= .068

01000>

01001> PEAK FLOW (cms)= .011 (i)

01002> TIME TO PEAK (hrs)= -450

01003> RUNOFF VOLUME (mm)=  13.603

01004> TOTAL RAINFALL  (mm)=  28.000

01005> RUNOFF COEFFICIENT = -486

01006>

01007> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01008>

01009> ——————
01010> 00310015 ————— == —
01011> ——————— e

01012> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number  (CN)=93.00

01013> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01014> —————————m U.H. Tp(hrs)= .190

01015>

01016> Unit Hyd Qpeak (cms)= .293

01017>

01018> PEAK FLOW (cms)= .097 (1)

01019> TIME TO PEAK (hrs)= .633

01020> RUNOFF VOLUME (mm)=  15.394

01021> TOTAL RAINFALL  (mm)=  28.000

01022> RUNOFF COEFFICIENT = -550
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01023>

01024> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01025>

01026> ———————
01027> 00310016 ————— === = = =
01028> —————————

01029> | DESIGN NASHYD | Area (ha)= .42 Curve Number (CN)=90.00

01030> | 01:230 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00

01031> ————————— U.H. Tp(hrs)= -090

01032>

01033> Unit Hyd Qpeak (cms)= .178

01034>

01035> PEAK FLOW (cms)= .026 (i)

01036> TIME TO PEAK (hrs)= -450

01037> RUNOFF VOLUME (mm)=  12.833

01038> TOTAL RAINFALL  (mm)=  28.000

01039> RUNOFF COEFFICIENT = .458

01040>

01041> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01042>

01043> ————
01044> 00310017 ————— === = = =
01045> —————
01046> 003:0002-———————— -~
01047> ————
01048> 00310002 ———— === = = = =
01049>  ** END OF RUN : 3

01050>

01051>

01052>

01053>

01054>

01055>

01056>

01057> ————————————————————

01058> | START | Project dir.: C:\usr\_LOY\

01059> ————-——————m Rainfall dir.: C:\usr\_LOY\

01060> TZERO = .00 hrs on 0

01061> METOUT= 2 (output = METRIC)

01062> NRUN = 004

01063> NSTORM= 1

01064> # 1=LYA5.12h

01065> ——— ==
01066> 004 :0002———————— = — =
01067> *#

01068> *# Project Name: [Loyalist Solar] Project Number: [133560220]
01069> *# Date : 11-19-2017

01070> *# Modeller : [D. Williams]

01071> *# Company : Stantec Consulting Ltd. (Kitchener)

01072> *# License # 4730904

01073> *#
01074> *#
01075> *#

01076> *# SUBSTATION - PROPOSED CONDITIONS
01077> *#

01078> *#
01079> ———m o
01080> 004:0002- === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
01081> ————————

01082> | READ STORM | Filename: Belleville IDF (12-hr 30% AES - 5 Year)

01083> | Ptotal= 55.97 mm| Comments: Belleville IDF (12-hr 30% AES - 5 Year)

01084> ——————— e

01085> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

01086> hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs  mm/hr

01087> 1.00 5.247 | 4.00 8.745 | 7.00 1.749 ] 10.00 -000

01088> 2.00 15.158 | 5.00 8.162 | 8.00 583 | 11.00 .000

01089> 3.00 11.660 | 6.00 4.664 | 9.00 .000 | 12.00 .000

01090>

01091> ——— o
01092> 004:0003————————————
01093> *#

01094> *#

01095> *# AMC 11 Conditions
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01096> *#

01097> *#

01098> ——————— e

01099> | DESIGN NASHYD | Area (ha)= .70  Curve Number  (CN)=81.00
01100> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
01101> —————————m U.H. Tp(hrs)= .200

01102>

01103> Unit Hyd Qpeak (cms)= .134

01104>

01105> PEAK FLOW (cms)= .012 (i)

01106> TIME TO PEAK (hrs)= 3.050

01107> RUNOFF VOLUME (mm)= 26.013

01108> TOTAL RAINFALL (mm)= 55.968

01109> RUNOFF COEFFICIENT = -465

01110>

01111> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01112>

01113> —————
01114> 004:0004 - —————— = ——
01115> - ———————m

01116> | DESIGN STANDHYD | Area (ha)= 2.20

01117> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00
01118> ——-——————

01119> IMPERVIOUS PERVIOUS (i)

01120> Surface Area (ha)= .77 1.43

01121> Dep. Storage (mm)= .80 1.50

01122> Average Slope )= 1.50 1.50

01123> Length (m)= 121.11 40.00

01124> Mannings n = 013 .250

01125>

01126> Max.eff. Inten. (mm/hr)= 15.16 8.91

01127> over (min) 5.00 26.00

01128> Storage Coeff. (min)= 5.40 (ii) 25.64 (ii)

01129> Unit Hyd. Tpeak (min)= 5.00 26.00

01130> Unit Hyd. peak (cms)= .21 .04

01131> *TOTALS*
01132> PEAK FLOW (cms)= .02 .03 047 (iii)
01133> TIME TO PEAK (hrs)= 2.00 3.18 3.017
01134> RUNOFF VOLUME (mm)= 55.17 29.95 35.001
01135> TOTAL RAINFALL (mm)= 55.97 55.97 55.968
01136> RUNOFF COEFFICIENT = .99 .54 .625
01137>

01138> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01139> CN* = 82.0 la = Dep. Storage (Above)

01140> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01141> THAN THE STORAGE COEFFICIENT.

01142> (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01143>

01144> ———— -
01145> 004:0005-————— === — o
01146> —-————————————————————

01147> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

01148> | IN>02:(202 )

01149> | OUT<03:(SWM ) ========= QUTLFOW STORAGE TABLE =========
01150> —-——————————— OUTFLOW STORAGE | OUTFLOW STORAGE
01151> (cms) (ha.m.) | (cms) (ha.m.)
01152> .000 .0O0OOE+00 | .010 .1016E+00
01153> .001 .7000E-03 | .016 .1507E+00
01154> .002 .5200E-02 | .020 .2017E+00
01155> .003 .2010E-01 | .305 .2544E+00
01156> .003 .5430E-01 | 1.618 _3695E+00
01157>

01158> ROUTING RESULTS AREA QPEAK TPEAK R.V.
01159> = e (ha) (cms) (hrs) (mm)
01160> INFLOW >02: (202 ) 2.20 .047 3.017 35.001
01161> OUTFLOW<03: (SWM 2.20 .005 7.700 35.001
01162> OVERFLOW<05: (OV-SWM) .00 .000 -000 -000
01163>

01164> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
01165> CUMULATIVE TIME OF OVERFLOWS (hours)= .00
01166> PERCENTAGE OF TIME OVERFLOWING )= .00
01167>

01168>
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01169> PEAK  FLOW  REDUCTION [Qout/Qin](%)=  10.653

01170> TIME SHIFT OF PEAK FLOW (min)= 281.00

01171> MAXIMUM STORAGE  USED (ha.m.)=.6758E-01

01172>

01173> ————
01174> 004:0006-————————— == -
01175> ——————— e

01176> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK R.V. DWF

01177> ——————— (ha) (cms) (hrs) (mm) (cms)
01178> 1D1 01:200 .70 .012 3.05 26.01 -000
01179> +1D2 03:SWM 2.20 -005 7.70 35.00 -000
01180>

01181> SUM 04:TO_MR 2.90 .015 3.05 32.83 -000
01182>

01183> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01184>

01185> ——
01186> 004:0007-——————————— =
01187> ———————

01188> | DESIGN NASHYD | Area (ha)= .16  Curve Number  (CN)=79.00

01189> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01190> —-————————————————————— U.H. Tpchrs)= -090

01191>

01192> Unit Hyd Qpeak (cms)= .068

01193>

01194> PEAK FLOW (cms)= .003 (1)

01195> TIME TO PEAK (hrs)= 3.000

01196> RUNOFF VOLUME (mm)= 24.320

01197> TOTAL RAINFALL  (mm)=  55.968

01198> RUNOFF COEFFICIENT = .435

01199>

01200> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01201>

01202> — -
01203> 004:0008-————————— -
01204> ————————

01205> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number  (CN)=83.00

01206> | 01:220 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00

01207> —-————————————————————— U.H. Tpchrs)= -190

01208>

01209> Unit Hyd Qpeak (cms)= .293

01210>

01211> PEAK FLOW (cms)= .027 (1)

01212> TIME TO PEAK (hrs)= 3.033

01213> RUNOFF VOLUME (mm)=  27.859

01214> TOTAL RAINFALL  (mm)=  55.968

01215> RUNOFF COEFFICIENT = -498

01216>

01217> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01218>

01219> ——————
01220> 004:0009-—————— == - - -
01221> —————— e

01222> | DESIGN NASHYD | Area (ha)= .42 Curve Number  (CN)=78.00

01223> | 01:230 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01224> —————— e U.H. Tp(hrs)= .090

01225>

01226> Unit Hyd Qpeak (cms)= -178

01227>

01228> PEAK FLOW (cms)= .007 (1)

01229> TIME TO PEAK (hrs)= 3.000

01230> RUNOFF VOLUME (mm)=  23.526

01231> TOTAL RAINFALL  (mm)=  55.968

01232> RUNOFF COEFFICIENT = -420

01233>

01234> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01235>

01236> ———————
01237> 004:0010-——————————
01238> *#

01239> *#

01240> *# AMC 111 Conditions

01241> *#
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01242> *#

01243> ———————

01244> | DESIGN NASHYD | Area (ha)= .70 Curve Number (CN)=92.00
01245> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
01246> —-————————————————————— U.H. Tpchrs)= -200

01247>

01248> Unit Hyd Qpeak (cms)= .134

01249>

01250> PEAK FLOW (cms)= .019 (1)

01251> TIME TO PEAK (hrs)= 2.083

01252> RUNOFF VOLUME (mm)=  38.754

01253> TOTAL RAINFALL  (mm)=  55.968

01254> RUNOFF COEFFICIENT = .692

01255>

01256> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01257>

0125 8> — -
01259> 004:0011-———————————
01260> ————————————

01261> | DESIGN STANDHYD | Area (ha)= 2.20

01262> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)=  20.00
01263> ————————————

01264> IMPERVIOUS PERVIOUS (i)

01265> Surface Area (ha)= 77 1.43

01266> Dep. Storage (mm)= -80 1.50

01267> Average Slope )= 1.50 1.50

01268> Length (m)= 121.11 40.00

01269> Mannings n = .013 .250

01270>

01271> Max.eff. Inten. (mm/hr)= 15.16 13.49

01272> over (min) 5.00 23.00

01273> Storage Coeff. (min)= 5.40 (ii) 22 .54 (i)

01274> Unit Hyd. Tpeak (min)= 5.00 23.00

01275> Unit Hyd. peak (cms)= .21 .05

01276> *TOTALS*
01277> PEAK FLOW (cms)= .02 .05 061 (iii)
01278> TIME TO PEAK (hrs)= 2.00 3.05 3.000
01279> RUNOFF VOLUME (mm)= 55.17 41.23 44.021
01280> TOTAL RAINFALL  (mm)= 55.97 55.97 55.968
01281> RUNOFF COEFFICIENT = .99 .74 .787
01282>

01283> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01284> CN* = 92.0 la = Dep. Storage (Above)

01285> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01286> THAN THE STORAGE COEFFICIENT.

01287> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01288>

01289> ————
01290> 00410002 ———— === —
01291> ——————— e

01292> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

01293> | IN>02:(202 )

01294> | OUT<O03:(SWM ) | ========= QUTLFOW STORAGE TABLE =========
01295> ——--mmmm e OUTFLOW STORAGE | OUTFLOW STORAGE
01296> (cms) (ha.m.) | (cms) (ha.m.)
01297> .000 .OOOOE+00 | .010 .1016E+00
01298> .001 .7000E-03 | .016 .1507E+00
01299> .002 _5200E-02 | .020 .2017E+00
01300> .003 .2010E-01 | .305 .2544E+00
01301> .003 .5430E-01 | 1.618 .3695E+00
01302>

01303> ROUTING RESULTS AREA QPEAK TPEAK R.V.
01304> = - (ha) (cms) (hrs) (mm)
01305> INFLOW >02: (202 ) 2.20 .061 3.000 44 .021
01306> OUTFLOW<03: (SWM ) 2.20 -007 7.383 44.019
01307> OVERFLOW<05: (OV-SWM) .00 -000 -000 -000
01308>

01309> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
01310> CUMULATIVE TIME OF OVERFLOWS (hours)= .00
01311> PERCENTAGE OF TIME OVERFLOWING %)= .00
01312>

01313>

01314> PEAK  FLOW  REDUCTION [Qout/Qin](%)= 12.176
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01315> TIME SHIFT OF PEAK FLOW (min)=  263.00

01316> MAXIMUM  STORAGE USED (ha.m.)=_8455E-01

01317>

013185 e e
01319> 004:0013-————————— -
01320> ———————————

01321> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF

01322> ————— - (ha) (cms) (hrs) (mm) (cms)
01323> ID1 01:200 .70 .019 2.08 38.75 -000
01324> +1D2 03:SWM 2.20 -007 7.38 44.02 -000
01325>

01326> SUM 04:TO_MR 2.90 .022 2.10 42.75 .000
01327>

01328> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01329>

01330> ———————
01331> 004:0014————————————
01332> ——————

01333> | DESIGN NASHYD | Area (ha)= .16  Curve Number (CN)=91.00

01334> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01335> —————mm e U.H. Tp(hrs)= -090

01336>

01337> Unit Hyd Qpeak (cms)= .068

01338>

01339> PEAK FLOW (cms)= .004 (i)

01340> TIME TO PEAK (hrs)= 2.017

01341> RUNOFF VOLUME (mm)= 37.276

01342> TOTAL RAINFALL (mm)= 55.968

01343> RUNOFF COEFFICIENT = .666

01344>

01345> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01346>

01347> ———————
01348> 004:0015-—————————— -
01349> ————————

01350> | DESIGN NASHYD | Area (ha)= 1.46 Curve Number (CN)=93.00

01351> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01352> ———————— U.H. Tp(hrs)= -190

01353>

01354> Unit Hyd Qpeak (cms)= .293

01355>

01356> PEAK FLOW (cms)= .042 (i)

01357> TIME TO PEAK (hrs)= 2.067

01358> RUNOFF VOLUME (mm)= 40.317

01359> TOTAL RAINFALL (mm)= 55.968

01360> RUNOFF COEFFICIENT = . 720

01361>

01362> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01363>

013645 = e e e e e e e e
01365> 004:0016-———————————— =
01366> —————————————— -

01367> | DESIGN NASHYD | Area (ha)= .42 Curve Number (CN)=90.00

01368> | 01:230 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00

01369> —-———————————— U.H. Tpchrs)= -090

01370>

01371> Unit Hyd Qpeak (cms)= .178

01372>

01373> PEAK FLOW (cms)= .011 (i)

01374> TIME TO PEAK (hrs)= 2.017

01375> RUNOFF VOLUME (mm)= 35.878

01376> TOTAL RAINFALL (mm)= 55.968

01377> RUNOFF COEFFICIENT = .641

01378>

01379> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01380>

013815 = e e e e e e e
01382> 004:0017-——————————
01383> ———
01384> 00410002~ ——— - — oo
01385> —— -
01386> 004:0002-——————————— -
01387> ——
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01388>
01389>
01390>
01391>
01392>
01393>
01394>
01395>
01396>
01397>
01398>
01399>
01400>
01401>
01402>
01403>
01404>
01405>
01406>
01407>
01408>
01409>
01410>
01411>
01412>
01413>
01414>
01415>
01416>
01417>
01418>
01419>
01420>
01421>
01422>
01423>
01424>
01425>
01426>
01427>
01428>
01429>
01430>
01431>
01432>
01433>
01434>
01435>
01436>
01437>
01438>
01439>
01440>
01441>
01442>
01443>
01444>
01445>
01446>
01447>
01448>
01449>
01450>
01451>
01452>
01453>
01454>
01455>
01456>
01457>
01458>
01459>
01460>

004:0002-—————————
** END OF RUN : 4
| START | Project dir.: C:\usr\_LOY\
———————————————————— Rainfall dir.: C:\usr\_LOY\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 005
NSTORM= 1
# 1=LYA100.1lhr
005:0002-—— = — = — =
*#
*# Project Name: [Loyalist Solar] Project Number: [133560220]
*# Date : 11-19-2017
*# Modeller [D. Williams]
*# Company : Stantec Consulting Ltd. (Kitchener)
*# License # 4730904
*#
*H
*#
*H# SUBSTATION - PROPOSED CONDITIONS
*#
*H
005:0002 - === == m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
| READ STORM | Filename: Belleville IDF (1-hr 30% AES - 100 Year)
| Ptotal= 44.10 mm] Comments: Belleville IDF (1-hr 30% AES - 100 Year)
TIME RAIN | TIME | TIME RAIN
hrs mm/hr | hrs | hrs  mm/hr
.08 47.628 | .33 | .83 15.876
.17 74.088 | .42 | .92 5.292
.25 111.132 | .50 | 1.00 .000
005:0003———————————
*H#
*H
*# AMC 11 Conditions
*#
*#
] DESIGN NASHYD | Area (ha)= Curve Number (CN)=81.00
] 01:200 DT= 1.00 | la (mm)= # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)=
Unit Hyd Qpeak (cms)= .134
PEAK FLOW (cms)= .052
TIME TO PEAK (hrs)= .650
RUNOFF VOLUME (mm)= 17.760
TOTAL RAINFALL (mm)= 44.100
RUNOFF COEFFICIENT = .403

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DESIGN STANDHYD | Area
| 02:202  DT= 1.00 | Total

Surface Area (ha)=

(ha)=
Imp (%)=

IMPERVIOUS
.77

PERVIOUS (i)

Dir. Conn.(%)= 20.00
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01461> Dep. Storage (mm)= .80 1.50

01462> Average Slope )= 1.50 1.50

01463> Length (m)= 121.11 40.00

01464> Mannings n = .013 .250

01465>

01466> Max.eff. Inten. (mm/hr)= 111.13 47 .84

01467> over (min) 2.00 13.00

01468> Storage Coeff. (min)= 2.43 (i) 12.77 (i)

01469> Unit Hyd. Tpeak (min)= 2.00 13.00

01470> Unit Hyd. peak (cms)= -49 .09

01471> *TOTALS*

01472> PEAK FLOW (cms)= .13 .15 .206 (iii)

01473> TIME TO PEAK (hrs)= .25 .65 .583

01474> RUNOFF VOLUME (mm)= 43.30 20.85 25.342

01475> TOTAL RAINFALL  (mm)= 44 .10 44 .10 44 .100

01476> RUNOFF COEFFICIENT = .98 .47 .575

01477>

01478> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01479> CN* = 82.0 la = Dep. Storage (Above)

01480> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01481> THAN THE STORAGE COEFFICIENT.

01482> (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01483>

0148 4> — o
01485> 005:0005-————— === = —
01486> —-————————————————————

01487> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

01488> | IN>02:(202 ) |

01489> | OUT<O03:(SWM ) | ========= QUTLFOW STORAGE TABLE =========

01490> ——————————— OUTFLOW STORAGE | OUTFLOW STORAGE

01491> (cms) (ha.m.) | (cms) (ha.m.)

01492> .000 .0O0OOE+00 | .010 .1016E+00

01493> .001 .7000E-03 | .016 .1507E+00

01494> .002 _5200E-02 | .020 .2017E+00

01495> .003 .2010E-01 | -305 .2544E+00

01496> .003 .5430E-01 | 1.618 .3695E+00

01497>

01498> ROUTING RESULTS AREA QPEAK TPEAK R.V.

01499> = e (ha) (cms) (hrs) (mm)

01500> INFLOW >02: (202 ) 2.20 -206 .583 25.342

01501> OUTFLOW<03: (SWM 2.20 .003 -500 25.342

01502> OVERFLOW<05: (OV-SWM) .00 -000 -000 -000

01503>

01504> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

01505> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

01506> PERCENTAGE OF TIME OVERFLOWING )= .00

01507>

01508>

01509> PEAK  FLOW  REDUCTION [Qout/Qin](%)= 1.458

01510> TIME SHIFT OF PEAK FLOW (min)= -5.00

01511> MAXIMUM STORAGE  USED (ha.m.)=.5389E-01

01512>

015035 —m o
01514> 005:0006— === o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
01515> —————————

01516> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
01517> ——————— (ha) (cms) (hrs) (mm) (cms)
01518> I1D1 01:200 .70 .052 .65 17.76 -000
01519> +1D2 03:SWM 2.20 .003 .50 25.34 -000
01520>

01521> SUM 04:TO_MR 2.90 -055 .65 23.51 -000
01522>

01523> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01524>

01525> ——m o
01526> 00510007 ————— === = — —
01527> ——————

01528> | DESIGN NASHYD | Area (ha)= .16  Curve Number (CN)=79.00
01529> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
01530> ———————— e U.H. Tp(hrs)= -090

01531>

01532> Unit Hyd Qpeak (cms)= .068

01533>
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01534> PEAK FLOW (cms)= .013 (1)

01535> TIME TO PEAK (hrs)= .467

01536> RUNOFF VOLUME (mm)= 16.479

01537> TOTAL RAINFALL (mm)= 44 _.100

01538> RUNOFF COEFFICIENT = .374

01539>

01540> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01541>

0154 2> = o o
01543> 005:0008-———————— == - -
01544> ————mmmmmmmmm e

01545> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number  (CN)=83.00

01546> | 01:220 DT= 1.00 | la (mm)=  1.500 # of Linear Res.(N)= 3.00

01547> ————————— U.H. Tpchrs)= -190

01548>

01549> Unit Hyd Qpeak (cms)= .293

01550>

01551> PEAK FLOW (cms)= -120 (1)

01552> TIME TO PEAK (hrs)= .650

01553> RUNOFF VOLUME (mm)= 19.179

01554> TOTAL RAINFALL (mm)= 44 _.100

01555> RUNOFF COEFFICIENT = .435

01556>

01557> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01558>

01559> ————— -
01560> 005:0009-————— === — - - o
01561> ———————— e

01562> | DESIGN NASHYD | Area (ha)= .42 Curve Number  (CN)=78.00

01563> | 01:230 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01564> —————————mm U.H. Tp(hrs)= .090

01565>

01566> Unit Hyd Qpeak (cms)= .178

01567>

01568> PEAK FLOW (cms)= .032 (1)

01569> TIME TO PEAK (hrs)= 467

01570> RUNOFF VOLUME (mm)= 15.885

01571> TOTAL RAINFALL (mm)= 44100

01572> RUNOFF COEFFICIENT = -360

01573>

01574> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01575>

01576> ———————
01577> 005:0010-——————————
01578> *#

01579> *#

01580> *# AMC 111 Conditions

01581> *#

01582> *#

01583> —————————mm

01584> | DESIGN NASHYD | Area (ha)= .70  Curve Number (CN)=92.00

01585> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01586> ————————— e U.H. Tp(hrs)= -200

01587>

01588> Unit Hyd Qpeak (cms)= .134

01589>

01590> PEAK FLOW (cms)= .082 (i)

01591> TIME TO PEAK (hrs)= .633

01592> RUNOFF VOLUME (mm)= 28.054

01593> TOTAL RAINFALL (mm)= 44 .100

01594> RUNOFF COEFFICIENT = .636

01595>

01596> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01597>

01598> ———
01599> 005:0011-———————————
01600> ——————————————————————

01601> | DESIGN STANDHYD | Area (ha)= 2.20

01602> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00

01603> -——-———-——-————— - ————

01604> IMPERVIOUS PERVIOUS (i)

01605> Surface Area (ha)= 77 1.43

01606> Dep. Storage (mm)= .80 1.50
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01607> Average Slope )= 1.50 1.50

01608> Length (m)= 121.11 40.00

01609> Mannings n = .013 .250

01610>

01611> Max.eff. Inten. (mm/hr)= 111.13 73.29

01612> over (min) 2.00 11.00

01613> Storage Coeff. (min)= 2.43 (ii) 11.14 (i)

01614> Unit Hyd. Tpeak (min)= 2.00 11.00

01615> Unit Hyd. peak (cms)= .49 .10

01616> *TOTALS*

01617> PEAK FLOW (cms)= .13 .22 .283 (iii)

01618> TIME TO PEAK (hrs)= .25 .58 .583

01619> RUNOFF VOLUME (mm)= 43.30 30.23 32.844

01620> TOTAL RAINFALL  (mm)= 44 .10 44 .10 44 .100

01621> RUNOFF COEFFICIENT = .98 .69 .745

01622>

01623> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01624> CN* = 92.0 la = Dep. Storage (Above)

01625> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01626> THAN THE STORAGE COEFFICIENT.

01627> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01628>

01629> ————
01630> 00510002 ———— == = — —
01631> ——————— oo

01632> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

01633> | IN>02:(202 ) |

01634> | OUT<03:(SWM ) | ========= QUTLFOW STORAGE TABLE =========

01635> ——————————mm OUTFLOW STORAGE | OUTFLOW STORAGE

01636> (cms) (ha.m.) | (cms) (ha.m.)

01637> .000 .OOOOE+00 | .010 .1016E+00

01638> .001 .7000E-03 | .016 .1507E+00

01639> -.002 _5200E-02 | .020 .2017E+00

01640> .003 .2010E-01 | .305 .2544E+00

01641> .003 .5430E-01 | 1.618 .3695E+00

01642>

01643> ROUTING RESULTS AREA QPEAK TPEAK R.V.

01644> —————mmmmm (ha) (cms) (hrs) (mm)

01645> INFLOW >02: (202 ) 2.20 .283 .583 32.844

01646> OUTFLOW<03: (SWM ) 2.20 -005 1.533 32.844

01647> OVERFLOW<05: (OV-SWM) .00 -000 -000 -000

01648>

01649> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

01650> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

01651> PERCENTAGE OF TIME OVERFLOWING %)= .00

01652>

01653>

01654> PEAK  FLOW  REDUCTION [Qout/Qin](%)= 1.881

01655> TIME SHIFT OF PEAK FLOW (min)= 57.00

01656> MAXIMUM STORAGE  USED (ha.m.)=.6997E-01

01657>

01658> —————
01659> 005100183 ———— - ———
01660> ——————————————

01661> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
01662> ———————— e (ha) (cms) (hrs) (mm) (cms)
01663> ID1 01:200 .70 .082 .63 28.05 -000
01664> +1D2 03:SWM 2.20 .005 1.53 32.84 -000
01665>

01666> SUM 04:TO_MR 2.90 .085 .63 31.69 -000
01667>

01668> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01669>

01670> —————
01671> 00510014 ————————
01672> ——————— e

01673> | DESIGN NASHYD | Area (ha)= .16  Curve Number  (CN)=91.00
01674> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
01675> —————— =~ U.H. Tp(hrs)= .090

01676>

01677> Unit Hyd Qpeak (cms)= .068

01678>

01679> PEAK FLOW (cms)= .021 (i)
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01680>
01681>
01682>
01683>
01684>
01685>
01686>
01687>
01688>
01689>
01690>
01691>
01692>
01693>
01694>
01695>
01696>
01697>
01698>
01699>
01700>
01701>
01702>
01703>
01704>
01705>
01706>
01707>
01708>
01709>
01710>
01711>
01712>
01713>
01714>
01715>
01716>
01717>
01718>
01719>
01720>
01721>
01722>
01723>
01724>
01725>
01726>
01727>
01728>
01729>
01730>
01731>
01732>
01733>
01734>
01735>
01736>
01737>
01738>
01739>
01740>
01741>
01742>
01743>
01744>
01745>
01746>
01747>
01748>
01749>
01750>
01751>
01752>

TIME TO PEAK (hrs)= .450
RUNOFF VOLUME ()= 26.797
TOTAL RAINFALL  (mm)=  44.100
RUNOFF COEFFICIENT = .608

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

005:0015--—————————
| DESIGN NASHYD | Area (ha)= 1.46
| 01:220 DT= 1.00 | 1a (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= -190

Unit Hyd Qpeak (cms)= .293

PEAK FLOW (cms)= .182 (i)

TIME TO PEAK (hrs)= .617

RUNOFF VOLUME (nm)=  29.404

TOTAL RAINFALL (mm)= 44 _.100

RUNOFF COEFFICIENT = .667

005:0016---————————————
| DESIGN NASHYD | Area (ha)= .42
] 01:230 DT= 1.00 | la (mm)= 1.500
—————————————————————— U.H. Tp(hrs)= .090

Unit Hyd Qpeak (cms)= .178

PEAK FLOW (cms)= .053 (1)

TIME TO PEAK (hrs)= -450

RUNOFF VOLUME (mm)=  25.624

TOTAL RAINFALL (mm)= 44.100

RUNOFF COEFFICIENT = .581

005 70002~ === === — - —
** END OF RUN :

Curve Number

Curve Number

(CN)=93.00

# of Linear Res.(N)= 3.00

(CN)=90.00

# of Linear Res.(N)= 3.00

| START | Project dir.: C:\usr\_LOY\
———————————————————— Rainfall dir.: C:\usr\_LOY\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 006

NSTORM= 1

# 1=LYA100.12h

006:0002——————— = —
*H#
*# Project Name: [Loyalist Solar] Project Number: [133560220]
*# Date : 11-19-2017
*# Modeller : [D. Williams]
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01753>
01754>
01755>
01756>
01757>
01758>
01759>
01760>
01761>
01762>
01763>
01764>
01765>
01766>
01767>
01768>
01769>
01770>
01771>
01772>
01773>
01774>
01775>
01776>
01777>
01778>
01779>
01780>
01781>
01782>
01783>
01784>
01785>
01786>
01787>
01788>
01789>
01790>
01791>
01792>
01793>
01794>
01795>
01796>
01797>
01798>
01799>
01800>
01801>
01802>
01803>
01804>
01805>
01806>
01807>
01808>
01809>
01810>
01811>
01812>
01813>
01814>
01815>
01816>
01817>
01818>
01819>
01820>
01821>
01822>
01823>
01824>
01825>

*# Company : Stantec Consulting Ltd. (Kitchener)
*# License # 4730904
*#
*#
*#
*H# SUBSTATION - PROPOSED CONDITIONS
*#
*H#
006:0002——————— = — =
| READ STORM | Filename: Belleville IDF (12-hr 30% AES - 100 Year
| Ptotal= 93.70 mm] Comments: Belleville IDF (12-hr 30% AES - 100 Year
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mmZhr | hrs mmZhr | hrs mmZhr | hrs mm/Zhr
1.00 8.784 | 4.00 14.640 | 7.00 2.928 | 10.00 -000
2.00 25.376 | 5.00 13.664 | 8.00 976 | 11.00 -000
3.00 19.520 | 6.00 7.808 | 9.00 .000 | 12.00 -000
006:0003-—————————
*H
*#
*# AMC Il Conditions
*#
*H
| DESIGN NASHYD | Area (ha)= .70  Curve Number (CN)=81.00
] 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .200
Unit Hyd Qpeak (cms)= .134
PEAK FLOW (cms)= .026 (i)
TIME TO PEAK (hrs)= 3.033
RUNOFF VOLUME (nmm)=  56.004
TOTAL RAINFALL (mm)= 93.696
RUNOFF COEFFICIENT = -598

| DESIGN STANDHYD | Area

| 02:202 DT= 1.00 | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m)f

Mannings n

Max.eff. Inten. (mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK  (hrs)=
RUNOFF VOLUME  (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT =
CN* = 82.0

PEAK FLOW DOES NOT

(ha)= 2.20
Imp (%)= 35.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
77 1.43
.80 1.50
1.50 1.50
121.11 40.00
.013 .250
25.38 19.56
4.00 19.00
4.39 (ii) 19.17 (i)
4.00 19.00
.27 .06
*TOTALS*
.03 .07 .095 (iii)
1.92 3.07 3.000
92.89 62.06 68.236
93.70 93.70 93.696
.99 .66 .728

CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
la = Dep. Storage
TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(Above)

INCLUDE BASEFLOW IF ANY.
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01826> —————m e
01827> 006:0005-—————————————
01828> —-—-—-——————— - ————

01829> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

01830> | [IN>02:(202 ) |

01831> | OUT<03:(SWM ) ========= OQUTLFOW STORAGE TABLE =========

01832> —\—-——-—————— OUTFLOW STORAGE | OUTFLOW STORAGE

01833> (cms) (ha.m.) | (cms) (ha.m.)

01834> .000 .0O0O0OE+00 | .010 .1016E+00

01835> .001 .7000E-03 | .016 .1507E+00

01836> .002 .5200E-02 | .020 .2017E+00

01837> .003 .2010E-01 | .305 .2544E+00

01838> .003 .5430E-01 | 1.618 .3695E+00

01839>

01840> ROUTING RESULTS AREA QPEAK TPEAK R.V.

01841> W e (ha) (cms) (hrs) (mm)

01842> INFLOW >02: (202 ) 2.20 .095 3.000 68.236

01843> OUTFLOW<03: (SWM ) 2.20 .013 7.233 68.239

01844> OVERFLOW<05: (OV-SWM) .00 -000 -000 -000

01845>

01846> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

01847> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

01848> PERCENTAGE OF TIME OVERFLOWING )= .00

01849>

01850>

01851> PEAK FLOW  REDUCTION [Qout/Qin](%)= 14.123

01852> TIME SHIFT OF PEAK FLOW (min)= 254.00

01853> MAXIMUM STORAGE  USED (ha.m.)=.1292E+00

01854>

01855> —---mm e e
01856> 006:0006-————————————————
01857> ——————————

01858> | ADD HYD (TO_MR ) | I1D: NHYD AREA QPEAK  TPEAK  R.V. DWF

01859> ————— e (ha) (cms) (hrs) (mm) (cms)
01860> I1D1 01:200 .70 .026 3.03 56.00 -000
01861> +1D2 03:SWM 2.20 .013 7.23 68.24 -000
01862>

01863> SUM 04:TO_MR 2.90 .032 5.03 65.29 .000
01864>

01865> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01866>

01867> —————
01868> 006 :0007 ——————— =
01869> - —-—-———————————————————

01870> | DESIGN NASHYD | Area (ha)= .16  Curve Number (CN)=79.00

01871> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01872> ———mm e U.H. Tpchrs)= .090

01873>

01874> Unit Hyd Qpeak (cms)= .068

01875>

01876> PEAK FLOW (cms)= .006 (1)

01877> TIME TO PEAK (hrs)= 2.017

01878> RUNOFF VOLUME (mm)= 53.221

01879> TOTAL RAINFALL (mm)= 93.696

01880> RUNOFF COEFFICIENT = -568

01881>

01882> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01883>

01884> ———
01885> 006:0008-—————————————
01886> —-—-—-—-——————————————————

01887> | DESIGN NASHYD | Area (ha)= 1.46  Curve Number (CN)=83.00

01888> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01889> - —-————————— U.H. Tpchrs)= -190

01890>

01891> Unit Hyd Qpeak (cms)= .293

01892>

01893> PEAK FLOW (cms)= .058 (1)

01894> TIME TO PEAK (hrs)= 2.083

01895> RUNOFF VOLUME (mm)= 58.939

01896> TOTAL RAINFALL (mm)= 93.696

01897> RUNOFF COEFFICIENT = .629

01898>
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01899> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01900>

01900> ——m
01902> 006:0009 === e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
01903> ————————

01904> | DESIGN NASHYD | Area (ha)= .42 Curve Number (CN)=78.00

01905> | 01:230 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01906> ——————————————— U_H. Tp(hrs)= -090

01907>

01908> Unit Hyd Qpeak (cms)= .178

01909>

01910> PEAK FLOW (cms)= .015 (i)

01911> TIME TO PEAK (hrs)= 3.000

01912> RUNOFF VOLUME (mm)=  51.882

01913> TOTAL RAINFALL (mm)=  93.696

01914> RUNOFF COEFFICIENT = .554

01915>

01916> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01917>

01908> ———
01919> 006:0010-————— === ==
01920> *#

01921> *#

01922> *# AMC 111 Conditions

01923> *#

01924> *#

01925> ————————

01926> | DESIGN NASHYD | Area (ha)= .70 Curve Number (CN)=92.00

01927> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00

01928> ———————— U.H. Tpchrs)= -200

01929>

01930> Unit Hyd Qpeak (cms)= .134

01931>

01932> PEAK FLOW (cms)= .039 (1)

01933> TIME TO PEAK (hrs)= 2.067

01934> RUNOFF VOLUME (mm)= 74.378

01935> TOTAL RAINFALL (mm)=  93.696

01936> RUNOFF COEFFICIENT = .794

01937>

01938> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01939>

01940> ————
01941> 006:001]1-———————————
01942> ——————

01943> | DESIGN STANDHYD | Area (ha)= 2.20

01944> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)=  20.00
01945> —————— -

01946> IMPERVIOUS PERVIOUS (1)

01947> Surface Area (ha)= 77 1.43

01948> Dep. Storage (mm)= -80 1.50

01949> Average Slope )= 1.50 1.50

01950> Length (m)= 121.11 40.00

01951> Mannings n = .013 .250

01952>

01953> Max.eff. Inten. (mm/hr)= 25.38 26.71

01954> over (min) 4.00 17.00

01955> Storage Coeff. (min)= 4.39 (i) 17.44 (i)

01956> Unit Hyd. Tpeak (min)= 4.00 17.00

01957> Unit Hyd. peak (cms)= .27 .07

01958> *TOTALS*
01959> PEAK FLOW (cms)= .03 .10 .125 (iii)
01960> TIME TO PEAK (hrs)= 1.92 2.15 2.017
01961> RUNOFF VOLUME (mm)= 92.89 77.44 80.538
01962> TOTAL RAINFALL  (mm)= 93.70 93.70 93.696
01963> RUNOFF COEFFICIENT = .99 .83 .860
01964>

01965> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01966> CN* = 92.0 la = Dep. Storage (Above)

01967> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01968> THAN THE STORAGE COEFFICIENT.

01969> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01970>

01971> ——— e
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01972> 00610012 ———— === = = =
01973> —————— -

01974> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

01975> | IN>02:(202 ) |

01976> | OUT<O03:(SWM ) | ========= OQUTLFOW STORAGE TABLE =========

01977> —-——————— OUTFLOW STORAGE ] OUTFLOW STORAGE

01978> (cms) (ha.m.) | (cms) (ha.m.)

01979> .000 .0OOOE+00 | .010 .1016E+00

01980> .001 .7000E-03 | .016 .1507E+00

01981> .002 .5200E-02 | .020 .2017E+00

01982> .003 .2010E-01 | .305 .2544E+00

01983> .003 .5430E-01 | 1.618 _3695E+00

01984>

01985> ROUTING RESULTS AREA QPEAK TPEAK R.V.

01986> W e (ha) (cms) (hrs) (mm)

01987> INFLOW >02: (202 D 2.20 .125 2.017 80.538

01988> OUTFLOW<03: (SWM ) 2.20 .016 7.117 80.540

01989> OVERFLOW<05: (OV-SwWM) .00 -000 -000 -000

01990>

01991> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

01992> CUMULATIVE TIME OF OVERFLOWS (hours)= .00

01993> PERCENTAGE OF TIME OVERFLOWING )= .00

01994>

01995>

01996> PEAK FLOW REDUCTION [Qout/Qin] (%)= 12.808

01997> TIME SHIFT OF PEAK FLOW (min)=  306.00

01998> MAXIMUM  STORAGE USED (ha.m.)=_1516E+00

01999>

020003 == e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
02001> 006:0013-————————— -
02002> ——————————

02003> | ADD HYD (TO_MR ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
02004> —————— e (ha) (cms) (hrs) (mm) (cms)
02005> ID1 01:200 .70 .039 2.07 74.38 .000
02006> +1D2 03:SWM 2.20 .016 7.12 80.54 -000
02007>

02008> SUM 04:TO_MR 2.90 .042 2.07 79.05 .000
02009>

02010> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02011>

02012> ———————
02013> 006:0014—————— === —
02014> ————————————

02015> | DESIGN NASHYD | Area (ha)= .16  Curve Number (CN)=91.00
02016> | 01:210 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
02017> —————————————————————— U.H. Tp(hrs)= -090

02018>

02019> Unit Hyd Qpeak (cms)= .068

02020>

02021> PEAK FLOW (cms)= .009 (i)

02022> TIME TO PEAK (hrs)= 2.000

02023> RUNOFF VOLUME (mm)= 72.454

02024> TOTAL RAINFALL (mm)= 93.696

02025> RUNOFF COEFFICIENT = 773

02026>

02027> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02028>

02029> ————— -
02030> 006:0015-—————————— -
02031> —————————

02032> | DESIGN NASHYD | Area (ha)= 1.46 Curve Number (CN)=93.00
02033> | 01:220 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
02034> ——————————— U.H. Tpc(hrs)= -190

02035>

02036> Unit Hyd Qpeak (cms)= .293

02037>

02038> PEAK FLOW (cms)= .084 (i)

02039> TIME TO PEAK (hrs)= 2.050

02040> RUNOFF VOLUME (mm)= 76.361

02041> TOTAL RAINFALL (mm)= 93.696

02042> RUNOFF COEFFICIENT = .815

02043>

02044> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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02045>
02046>
02047>
02048>
02049>
02050>
02051>
02052>
02053>
02054>
02055>
02056>
02057>
02058>
02059>
02060>
02061>
02062>
02063>
02064>
02065>
02066>
02067>
02068>
02069>
02070>
02071>
02072>
02073>
02074>
02075>
02076>

| DESIGN NASHYD |
| 01:230  DT= 1.00 |

(ha)=
(mm)=
. Tp(hrs)=
Unit Hyd Qpeak .178
PEAK FLOW

TIME TO PEAK
RUNOFF VOLUME
TOTAL RAINFALL

022 (
(hrs)= 2.017
70.588
93.696
.753

006:
** END OF RUN : 6

.42
1.500
-090

i

Curve Number

(CN)=90.00

# of Linear Res.(N)= 3.00

02077>
02078>
02079>
02080>
02081>
02082>
02083>
02084>
02085>
02086>
02087>
02088>
02089>
02090>
02091>
02092>

Project dir.:
Rainfall dir.:
.00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 007
NSTORM= 1

# 1=25mm.4hr

TZERO =

C:\usr\_LOY\
C:\usr\_LOY\

02093>
02094>
02095>
02096>
02097>
02098>

Project Name: [Loyalist Solar]
Date : 11-19-2017
Modeller [D. Williams]
Company

License # 4730904

Project Number: [133560220]

: Stantec Consulting Ltd. (Kitchener)

02099>

02100>
02101>
02102>
02103>

SUBSTATION - PROPOSED CONDITIONS

02104>
02105>
02106>
02107>
02108>
02109>
02110>
02111>
02112>
02113>
02114>
02115>
02116> 1.720
02117> 1.829

| READ STORM |
| Ptotal= 25.00 mm]
RAIN
mm/hr
1.465
1.540
1.625

TIME
hrs
1.08
1.17
1.25
1.33
1.42 1

RAIN
mm/hr
4.024
4.814
6.025
8.114
2.526

TIME

hrs
2.08
2.17
2.25
2.33
2.42

Filename: 25 mm, 4hr Chicago Storm
Comments: 25 mm, 4hr Chicago Storm

RAIN
mm/hr
5.764
4.969
4.374
3.913
3.545

TIME

hrs
3.08
3.17
3.25
3.33
3.42

RAIN
mm/hr
2.074
1.977
1.889
1.810
1.737
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02118> .50 1.955 | 1.50 27.198 | 2.50 3.245 | 3.50 1.671
02119> .58 2.101 | 1.58 74.855 | 2.58 2.994 | 3.58 1.610
02120> 67 2.274 | 1.67 31.410 | 2.67 2.782 | 3.67 1.553
02121> 75  2.482 | 1.75 16.819 | 2.75 2.601 | 3.75 1.501
02122> .83 2.736 | 1.83 11.357 | 2.83 2.443 | 3.83 1.453
02123> .92 3.055 | 1.92 8.563 | 2.92 2.305 | 3.92 1.408
02124> 1.00 3.468 | 2.00 6.882 ] 3.00 2.183 | 4.00 1.366
02125>

02126> —— ==
02127> 007:0003-———————— -
02128> *#

02129> *#

02130> *# AMC 11 Conditions

02131> *#

02132> *#

02133> ———— e

02134> | DESIGN NASHYD | Area (ha)= .70  Curve Number  (CN)=81.00
02135> | 01:200 DT= 1.00 | la (mm)= 1.500 # of Linear Res.(N)= 3.00
02136> ——————————m U.H. Tp(hrs)= .200

02137>

02138> Unit Hyd Qpeak (cms)= .134

02139>

02140> PEAK FLOW (cms)= .015 (i)

02141> TIME TO PEAK (hrs)= 1.817

02142> RUNOFF VOLUME (mm)= 6.647

02143> TOTAL RAINFALL  (mm)=  25.000

02144> RUNOFF COEFFICIENT = -266

02145>

02146> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02147>

02148> ————
02149> 00720004 - ———— == ———
02150> ———————— e

02151> | DESIGN STANDHYD | Area (ha)= 2.20

02152> | 02:202 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn.(%)= 20.00
02153> —————— e

02154> IMPERVIOUS PERVIOUS (i)

02155> Surface Area (ha)= .77 1.43

02156> Dep. Storage (mm)= .80 1.50

02157> Average Slope )= 1.50 1.50

02158> Length (m)= 121.11 40.00

02159> Mannings n = .013 .250

02160>

02161> Max.eff. Inten. (mm/hr)= 74.85 15.57

02162> over (min) 3.00 19.00

02163> Storage Coeff. (min)= 2.85 (ii) 19.04 (ii)

02164> Unit Hyd. Tpeak (min)= 3.00 19.00

02165> Unit Hyd. peak (cms)= -39 .06

02166> *TOTALS*

02167> PEAK FLOW (cms)= .08 .04 .084 (iii)
02168> TIME TO PEAK (hrs)= 1.60 1.92 1.600

02169> RUNOFF VOLUME (mm)= 24.20 8.19 11.389

02170> TOTAL RAINFALL  (mm)= 25.00 25.00 25.000

02171> RUNOFF COEFFICIENT = .97 .33 .456

02172>

02173> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02174> CN* = 82.0 la = Dep. Storage (Above)

02175> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02176> THAN THE STORAGE COEFFICIENT.

02177> (ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02178>

02079> ——
02180> 007:0005-—————————— -
02181> ————————— -

02182> | ROUTE RESERVOIR | Requested routing time step = 2.0 min.

02183> | [IN>02:(202 )

02184> | OUT<03:(SWM ) ========= QUTLFOW STORAGE TABLE =========

0218