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1.0 Background & Information
1.1 Introduction:

We have been retained by Mr. Arnie Lepp of the Niagara Orchard & Vineyard Corp. for the completion
of a Functional Servicing Report in support of the development of his property which is located at 7277

East-West Line in the Town of Niagara-on-the-Lake, just to the north of the community of Virgil.

The purpose of this report is to describe how the proposed development of this property can be
completed in accordance with the requirements of the Town of Niagara-on-the-Lake, the Region of
Niagara, the Niagara Peninsula Conservation Authority (NPCA) and the Ministry of the Environment,
Conservation and Parks (MECP).

1.2 Site Location & Topography:

The property which is being analyzed within this Functional Servicing Report is municipal address 727
East-West Line, Niagara-on-the-Lake. The site is located to the south of the street and sits within a
mix of residential and agricultural properties. To the south of the site sits the Pillitteri Estates Winery,
while to the east site the Vineland Growers have a warehouse facility which has recently been
approved for expansion. Across the street from the site there are residential dwellings as well as

farmland. Figure 1 on the following page illustrates the site location plan.

A topographic survey of the subject lands was completed in 2023 by J. D. Barnes and was recently
updated in December 2025. The results of the survey are provided in Appendix ‘A’ for reference. As
can be seen, there is an existing dwelling on the subject lands. In addition there are residential
properties to the west at 701 East-West Line and 707 East-West Line. Site drainage and topography

will be discussed below in Section 2.3.
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Figure 1: Site Location Plan
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1.2 Proposed Development:

The proposed development layout for the property is described on the Site Plan contained in Appendix
‘A’ and will entail the construction of a 6473 m? warehouse facility which will be used for produce
handling and distribution. Parking areas are proposed at the south-west corner and north-east
corners of the site, together with a large loading area along the east limit of the property. As can be
seen, the intention is to sever the existing dwelling from the balance of the lands and to retain it as a
single-family residential dwelling. The following sections will describe how the servicing of the

proposed development for sanitary, storm and water will be facilitated.

2.0 Servicing Analysis

2.1 Water Servicing:

There is an existing 20omm watermain along East-West Line immediately along the frontage of the
property as indicated on the Niagara Region’s Master Servicing Reports. The watermain figures from
that report are attached to this report within Appendix ‘B’ for reference. There are two hydrants
located in proximity to the subject lands; one directly at the northeast corner of the lot within the
municipal right-of-way, and a second at the northeast corner of 701 East-West Line approximately

4om from the site frontage.

Water demands for the proposed building construction have been calculated for both domestic usage
and fire-flows. Domestic flows have been calculated using the Ontario-Building-Code’s ‘Fixture Unit
Method’ as outlined in Part 8 of the OBC; these calculations are contained within Appendix ‘B’ for
reference. The number of expected fixtures within the building was provided by the owner based on
his plans for the development. Fire-flows have been calculated in accordance with the Fire
Underwriter’s Survey (FUS) 1999 methodology, again calculations are provided within Appendix ‘B’
for reference.

As can be seen, domestic usage for the warehouse use, based on the number of fixtures expected to be
constructed within the building, is expected to be approximately 2.20 L/s. Fire-demands for the
warehouse building based on the construction type, floor-area and proximity from other buildings

have been calculated to be 150 L/s.

Based on the data contained within the Region of Niagara’s Master Servicing Plan, the local water
system has a static pressure of between 60 - 80 psi, and adjacent watermains can provide fire-flows in
excess of 250 L/s. Based on this information we conclude that the adjacent municipal watermain will

be sufficient to provide the required fire-flow for the subject lands. More detailed information for the
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local watermain can be obtained through private hydrant flow testing (once weather permits) or

confirmed via local municipal testing data which has been requested for review.

The existing dwelling has a water service connection from the existing municipal watermain. This
connection is at the frontage of the existing dwelling and will remain in place after the construction of

the development.

2.2 Sanitary Servicing:

There are no immediately adjacent sanitary sewers in this vicinity of the Town, as such the proposed
warehouse building will be required to be serviced through the provision of a septic bed. A septic bed

design has been completed on behalf of the owner by Trevor Imhoff of T.I. Services.

The design report completed in support of the proposed septic bed has been included in Appendix ‘B’
for reference purposes. The location of the septic-bed is noted in the report and has been included on
the Preliminary Grading & Servicing Plan located within Appendix ‘A’. Given the detailed nature of
the septic bed calculations this report is relying on these calculations and the author notes that there is
sufficient space in the proposed locations for the construction of the required septic bed and there are

no constraints relating to the Site Grading which would preclude their use.

2.3 Stormwater Analysis:
2.3.1 - Existing Drainage Pattern

The existing drainage pattern can be inferred from the topographic survey completed by J.D. Barnes.
The site has two drainage outlets, a small portion of the property within the north-east corner of the
site drains to the adjacent roadside ditch along East-West Line. The roadside ditch drains westerly
along the site frontage towards a 60omm diameter culvert located on the east side of 701 East-West
Line; the inlet to that culvert marks the beginning of the municipal drain known as the Sloma Drain

It should be noted that the roadside ditch along the frontage of 701 East-West Line was recently filled,
and replaced by a 450mm diameter culvert. The majority of the site drainage is towards the site’s
south-west corner. There is an existing swale which crosses the corner of the property in that location
and discharges to two existing catchbasins located on the property of 701 East-West Line These
catchbasins were investigated and appear to be connected to the local tile-drainage system of the

adjacent vineyards and presumably carry site runoff towards the Sloma Drain through the tile.

The drainage outlet for 727 East-West-Line, 701 East-West Line, 707 East-West Line, the Pillitteri
Winery (1696 Niagara Stone Road), and other properties fronting Niagara Stone Road from the north
is the municipal drain known as the Sloma Drain. The Sloma Drain begins at East-West Line and

carries surface drainage via a 3oomm underdrain pipe to Four Mile Creek, with several catch-basins
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located along the course of the drain to connect flows to the outlet. A Plan & Profile of the drain is

attached to this report for reference purposes.

The subject lands and the other properties noted above are included in the lands assessed as part of
the Sloma Drain. A map illustrating all the assessed parcels contributing drainage to the drain is
contained in Appendix ‘C’ for reference and the subject lands are included as Parcel 4 and at the time
were under the ownership of Lazur and Pauline Weremchuk. The noted plan illustrates an 8” tile
drain crossing the subject lands approximately along the alignment of the existing swale, then crossing
the adjacent property of 701 East-West Line and discharging to the Sloma Drain.

Historic aerial mapping of this area of the Sloma Drain appears to illustrate that there formerly existed
a watercourse that was located in similar location to the noted tile drain and carried surface drainage
to the inlet structure on the south side of East-West Line. A memorandum regarding this historic
watercourse was prepared by LandX Developments and is included in Appendix ‘C’ of this report for
reference. Unfortunately, it appears that that surface drainage outlet has been blocked through the
development of the adjacent property and the alteration of the original grades. As such, surface

drainage does not proceed directly to the Sloma Drain inlet under existing conditions.

The existing catch-basins on 701 East-West Line adjacent to the subject lands are located at a low point
that is approximately o.10m lower than the adjacent grade of the road-side ditch directly to the north.
The rim elevation of the catch-basins is 88.20m and 88.23m while the ditch at East-West line is
88.30m. Based on the topographic survey by JD Barnes, water would have to pond up to at least an
elevation of 88.53m prior to spilling into the road-side ditch. As noted above, the road-side ditch
drains from east to west to the Sloma Drain inlet. Along the frontage of 701 East-West Line that
roadside ditch has been filled in and replaced with a culvert. The culvert slope is unknown, however
the size was measured to be 450mm diameter and is assumed to be laid to the slope of the previously

present ditch.

Under existing conditions surface drainage for the subject lands will drain to the south-west corner
and enter the tile drainage system via the existing catch-basins on 701 East-West Line. Were the tile
drainage system to be blocked water would pond above the catch-basins up to 0.33m until it reached
an elevation of 88.53m and spilled into the roadside ditch and continues towards the Sloma Drain

inlet, and then to 4-Mile Creek via the Sloma Drain.

A Pre-Development Storm Drainage Area Plan has been provided in Appendix ‘C’ for reference
purposes, and this Figure illustrates the extent of the two site drainage areas, the existing catch-basins,

tile drains and outlets.
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2.3.2 - Stormwater Management Criteria

Based on the development of the site and the inclusion of significant additional impervious surfaces
the amount of runoff from the subject lands would increase without mitigation. Based on the location
of the site within the Sloma Drain watershed, the stormwater quantity control criteria will be to match
the pre-development drainage conditions and ensuring that peak-flows to the Sloma Drain do not
increase through the completion of the development. In addition, given the site’s location within the
Lake Ontario watershed, water quality controls should be provided to ensure 70% long-terms

suspended solids removal.

2.3.3 - Stormwater Management Design

The existing drainage condition has been analyzed using MIDUSS vz, the Town of Niagara-on-the-
Lake IDF parameters, and the Chicago 3-hour rainfall distribution. The parameters of the pre-
development catchments are illustrated on the Pre-Development Drainage Area Plan contained in
Appendix ‘C’ while the MIDUSS v2 output files are also contained in Appendix ‘C’ for review. Based on

our analysis the Pre-development runoff rates from Areas 1 and 2 are as follows:

Peak Runoff Runoff Volume
Drainage (m3/s) (m3)
Area
5-Year 25-Year 100-Year 5-Year 25-Year 100-Year
A1 0.005 0.009 0.015 16.82 26.59 36.78
A2 0.043 0.089 0.153 200.62 337.52 483.12
Total 0.048 0.098 0.168 217.44 363.21 519.9

Table 1: Existing Drainage Conditions

To analyze the effect of the site runoff based on the development of the property the increased
imperviousness of the site was calculated, and a Post-Development Drainage Area Plan was prepared.
This plan is contained in Appendix ‘C’ for reference purposes. As can be seen, the construction of the
warehouse will increase the site’s overall imperviousness from 3.0% to 37.0%. Without stormwater
controls being provided on site this would mean that the site runoff would increase, as shown on

Table 2 on the following page.
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Peak Runoff Runoff Volume
Drainage (m3/s) (m3)
Area
5-Year 25-Year 100-Year 5-Year 25-Year 100-Year
A1 0.187 0.259 0.33 410.37 593.33 775.04
% +/ - 389.5% 264.3% 196.4% 188.7% 163.3% 149.1%

Table 2: Pre vs. Post Drainage Summary (No-SWM)

As can be seen, without stormwater controls being provided on-site the increase in runoff under the

post-development condition will be substantial.

To mitigate the post-development flows from the site it is proposed to utilize permeable pavement in
the areas indicated on the Site Servicing & Grading Plan. The product selected for use is the
ECORASTER Es0 Heavy-Duty. This product is used to stabilize the upper-course of a clear-stone
gravel parking area, ensuring stability for large vehicles and allowing an under-bed of 2” clear-stone
that will act as a stormwater reservoir. The parking areas will appear to be gravel only, however
below the surface a 40omm depth 2” clear-stone reservoir is provided. This will direct stormwater

runoff to groundwater, limit discharge from the site and promote infiltration to groundwater.

A geotechnical report has been completed for the subject lands, and it indicated that the underlying
soils are a mix of clay, silt and sand - with saturated infiltration rates varying between 1tomm / hr to
15 mm /hr. This will mean that the draw-down time for the reservoirs, after being filled during a 100-

year storm event will be between 26.67 and 40 hours.

ECORASTER E5o0 is proposed in three locations with provided volumes as follows:

Ar
Location ca Volume (m3)
(m?)
North-east o 28
Corner 33 o
East Parking
8 2.
Area 90 142.4
South-west
W 1650 264
Corner

Table 3: ECORASTER E50, Storage Volume Summary

In addition to the ECORASTER E50 Permeable Pavers, areas surrounding the existing dwelling to

remain will be furnished with infiltration galleries. These galleries will serve to intercept drainage

Functional Servicing Report & Stormwater Brief
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from the single-family dwelling and direct it to the site outlet, without impacting the proposed
warehouse facility. The infiltration trench details are contained on the Site Servicing & Grading Plan,
and the clear-stone base for these trenches will provide an additional 105 cubic meters of stormwater
storage. The discharge from the infiltration galleries in the event that they are filled during a 100-year

storm event will be to the ECORASTER E50 base reservoir in the south-west corner of the site.

A 10omm HPDE outlet subdrain pipe will be provided from the largest ECORASTER reservoir at the
site’s South-west corner to the existing drainage outlet - the existing swale that carries drainage to the

inlet catch-basins on 701 Fast-West Line.

In total, the stormwater storage volume being provided on-site is 564.2 cubic meters. This is nearly
enough storage volume to ensure that there is zero discharge from the site under the 25-year storm
event as the 25 year overall runoff volume for the entire site is 593.3 cubic meters. For all events, up

to approximately the 20-year storm the expected runoff from the site will effectively be zero.

A Post-Development Drainage Area Plan is included in Appendix ‘C’ for reference purposes. Routing
for the 100-year storm event has been completed using the Chicago 3-Hour storm and the NotL IDF
Parameters for the various areas. Output files for the MIDUUS v2 simulations are contained in
Appendix ‘C’ for reference purposes. As can be seen, the runoff volume for Areas 1 and 2 under the
100-year event of 33.4 m3 and 112 m3is less than or equal to the provided storage volumes within the
ECORASTER Eso0 reservoir, and Infiltration Galleries respectively. As such runoff from those areas

will essentially be zero under all storm events.

For Areas 3 and 4, the ECORASTER Ej50 reservoirs were routed for the 100-year storm event. The
clear stone reservoirs were modelled as rectangular ponds, with the outlet pipes as flow controls. As
can be seen, the peak runoff from the site under the 100-year event is 0.087 m3/s. The total volume of
runoff between the two catchments is 615 cubic meters, however this volume is reduced by the storage
volume within the ECORASTER base for the east and south-west areas of 406 cubic meters, leaving

the total runoff volume exiting the site to be 209 cubic meters.

Table 4 is provided below for comparison purposes. As can be seen, the overall stormwater design for

the site reduces runoff from the subject lands significantly under the post-development condition.

It should be noted that although the south-west ECORASTER E50 reservoir is located above the
suspected location of the existing tile drain, the proposed construction is above the existing grades and
would not impact the underlying tile drain (if present). It should also be noted that a small landscaped
portion of the site is being left along the south and west limits to allow runoff from the adjacent
property which currently crosses the site to continue to do so be skirting around the limits of the

proposed construction.

Functional Servicing Report & Stormwater Brief
7277 East-West Line, Niagara-on-the-Lake Page | 8



i LandSmith

ENCINEERING & CONSULTING LTD.

(Same Outlet)

Peak Runoff
. Runoff
Scenario Rate Volume (m3)
(m3/s)
Pre-Development (A2) 0.153 483.12
Post-Development 0.087 208.9

Table 4: Stormwater Runoff Comparison

2.3.4 - Stormwater Quality Control

As noted in Section 2.3.2, stormwater runoff from the site continues downstream to the Sloma Drain,

4 Mile Creek and ultimately discharges into Lake Ontario. Given the receiver is one of the Great Lakes

MECP ‘Normal’ level protections for stormwater quality will be required to be provided with 70%

long-term suspended solids removal.

The ECORASTER E5o will provide the needed level of stormwater quality protection through the

direction of all stormwater up to the 20-year storm event to the on-site reservoirs. This represents

over 70% of all storm events producing runoff and thus 70% of all long-term suspended solids will be

contained on site.
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3.0 Conclusion

In conclusion, based on the foregoing analysis we recommend that the development may be serviced

in accordance with the requirements of the Town of Niagara-on-the-Lake as follows:

1. Water servicing can be provided through connection to the adjacent 200mm watermain along
East-West. Based on the available data there will be sufficient flows available within the main

to provide for both domestic and fire-flow requirements.

2. There are no available sanitary sewers in the area, however the development may be serviced
through the installation of a septic beds as per the report provided by T.I. Services which is

contained within Appendix ‘B’ in the location indicated.

3. The increase in stormwater runoff due to the proposed impervious surfaces can be mitigated
according to MECP requirements through the construction of the ECORASTER E50 Permeable
Pavement reservoirs in conjunction with the proposed Infiltration Galleries. These features

will also serve to provide the needed levels of stormwater quality control.

Thank you for your consideration of the above Functional Servicing Report and Stormwater Brief,
should you have any questions or require clarification with respect to any part of the above please do

not hesitate to contact the undersigned.

Respectfully submitted,
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Andrew Smith, P. Eng.
Principal & Director

LandSmith Engineering & Consulting Ltd.

289-309-3632
andrew@landsmithec.com
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APPENDICES

Appendix ‘A’ - Background Information

Topographic Survey
Site Plan
Site Servicing & Grading Plan

Appendix ‘B’ - Sanitary and Water Analysis

Domestic Water Demand Calculations
Fire-flow Calculations
Pages from Region of Niagara Master Servicing Plan (Water)

Septic Design Report (T. I. Services)

Appendix ‘C’ - Stormwater Management

Pre-Development Drainage Area Plan
Sloma Drain Background Information

Water Course Memo

Post-Development Drainage Area Plan
MIDUSS v2 Output Files
ECORASTER E50 Technical Product Information
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APPENDIX ‘B’ - Sanitary and Water Analysis

Domestic Water Usage Calculations
Fire-Flow Requirement Calculations
Pages from Niagara Master Servicing Plan (Water)

Septic Design Report (T. I. Services)
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| ENGINEERING & CONSULTING LTD.

DOMESTIC WATER USEAGE REQUIREMENTS

Project:

Method:  Fixture Unit Method, Per OBC Table 7.6.3.2.A

Fixtures: The fixtures were based on the floor plans provided by

dated 2025-01-01

Date: 2/18/2026

Legend

Input Values

Constants

Drag down formulas to extend

Amount Fixture Item (1-39)  Fixture Name Private or Public Fixture Units Per Total
5 19(Lavatory 8.3 L/min or less Private 0.7 3.5
1 32|Sink service or mop basin Public 3 3
2 14|Dishwasher domestic Private 1.4 2.8
2 21|shower head 9.5 L/min or less per head Private 1.4 2.8
8 28|Sink kitchen domestic 8.3 L/min or less Private 1.4 11.2
Total:| 23.3 |
1 - Reference Table 7.6.3.2.A, Ontario Building Code
Hydraulic Load: Fixture units are then transferred to Hydaulic Load based on Ontario Building Code Table 7.4.10.5.
Maximum hydraulic load is estimated to be | 28.98 |imperial Gallons / Minute
23.3 Fixture Units = 28.98 lpgm = 2.20 L/s
The estimated maximum hydraulic load for the proposed building is | 2.20 |Liters per second.

Water service size required is

(OBC Sentence 7.6.3.4.(6) and Table 7.6.3.4, Division B)

1
25.4

inches /
mm
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ENGINEERING & CONSULTING LTD.

Date: 2/18/2026

FIRE FLOW DEMAND REQUIREMENTS

Project: 727 East West Line

Method: OFM-TG-03-1999
FIRE PROTECTION WATER SUPPLY GUIDELINE FOR PART 3 IN THE ONTARIO BUILDING CODE
http://www.mcscs.jus.gov.on.ca/english/FireMarshal/Legislation/TechnicalGuidelinesandReports/TG-1999-03.html|

Formula:

Q= KXV X Syot
Where: Q = minimum supply of water in litres
K = water supply coefficient (Table 1)

V = total building volume in cubic meters

Stot = total of spacial coefficient tables
Volume (V) Floor 1 2 3 4 5 6
Floor Area (Avg): 6473.0 (sg.m) Area 6473
Height: 7.19 (m)

Building Volume:  46540.9 (cu.m)

Water Supply Coefficient (K)
K: 17
OBC Part: F-2 (Residential)
Construction Type: Building is of combustible construction with fire separations and fire-resistance ratings
provided in accordance with Subsection 3.2.2. of the OBC, including loadbearing walls,
columns and arches. Noncombustible construction may be used in lieu of fire-resistance
rating where permitted in Subsection 3.2.2. of the OBC.

Spacial Coefficients (S) FIGURE 1
Distance SPATIAL COEFFICIENT VS EXPOSURE DISTANCE
S 0 30.3 (North)
: L F-
S, 0 41.4 (East) o e
S3 0 n/a (South) (Sside)
S, 0 18.37 (West)
Stot= 1.0+S;+S, +S3 45, = 1 0.3 )\
1o wmp BURLDTNS
(Ref. Figure 1 attached) 02
0.1
0 .0 i 5.0 10.0 1Z.0 \\
E¥POSURE DISTANCE fmetexs)
Q= 791,195 [Table 2:
Minimum Water Supply Flow Rates
Required Flow Rate = 9,000 L/ Min Building Code, Required Minimum Water Supply Flow
150 L / Sec Part 3 Buildings Rate (L/min.)
(One-storey building with 1800
building area not
lexceeding

600m2 (excluding F-1
loccupancies)

|All other buildings 2700 (If Q < 108,000L)(1)

3600 (If Q > 108,000L and < 135,000L)(1)
4500 (If Q > 135,000L and < 162,000L)(*)
5400 (If Q > 162,000L and < 190,000L)(")
6300 (If Q > 190,000L and < 270,000L)(1)

9000 (If Q > 270,000L)(*)
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 ENGINEERING & CONSULTING LTD.

FIRE DEMAND SEPARATION SKETCH

FIGURE 2
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Creating Sustainable Prosperity

L1 SERVICES

23 Ludlow Crescent Phone: 519.802.7873
Brantford, ON N3P 1V2 Email: tiservicesinfo@gmail.com

February 10, 2026

Niagara Vineyards & Orchids Corp
C/O Arnie Lepp

R.R #5 1196 Irvine Road
Niagara-on-the-Lake, ON LOS 1J0

Re: Private Onsite Wastewater Servicing Report — Agricultural Service & Supply Facility 727 East &
West Line NOTL — Revised February 10, 2026

To Whom It May Concern,

T.1 Services is pleased to present the private onsite wastewater servicing report for the proposed agricultural
warehouse facility located within the municipal jurisdiction of the Town of Niagara-On-The-Lake with a
current civic address of 727 East & West Line, Niagara-on-the-Lake, Ontario LOS 1J0.

The purpose of this revised report is to provide details on the proposed preliminary onsite wastewater treatment
system (commonly referred to as a septic system), including maximum daily sewage flow calculations,
proposed septic system components and capacities, as well as septic design and layout meeting all Ontario
Building Code requirements to support the planning approvals process. It also includes details on existing
features related to the existing residential property. Please note this report has been revised to reflect updated
information from onsite inspection, update septic system design and site plan and discussions with Niagara
Region Sewage Regulating Office regarding the existing septic system and replacement leaching, as well as
contingency leaching bed areas for the proposed in-ground absorption trenches.

If there are any questions regarding the information contained in this report, please do not hesitate to contact the
undersigned.

Warm Regards,

K|

Trevor Imhoff, B.E.S

Owner, T.I Services

23 Ludlow Crescent Brantford, ON N3P 1V2

BCIN # 42698

Ph: (519) 802-7873 | Email: tiservicesinfo@gmail.com
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1.0 Introduction

The proposal includes a severance of the civic address located at 727 East & West Line Niagara-on-the-Lake,
Ontario and the development consists of an Agricultural Service and Supply Facility with a total square meter
of 7,129m? and includes ten (10) loading bays. The main purpose of the buildings will be orchard and vineyard
equipment supply and sales, as well as cold fruit storage and distribution. The floor plans include proposed
offices and reception area to support the main purpose of the buildings and will include four (4) water closets,
four (4) wash basins, and two (2) showers. The buildings will be serviced by municipal potable water supply
and a proposed private onsite wastewater treatment system. The proposed development is to be built in the
municipal jurisdiction of the Town of Niagara-On-The-Lake, hereby referred to as the “The Site” with the
closest intersection to the east being East & West Line and Concession 4 Road with agricultural fields to the
south and rural residential to the east and west of The Site. See Appendix A —Site Location

The Site includes an existing rural residential single dwelling unit (SDU) and detached garage. The proposed
severance will include two parts; Part 1 having a proposed area of 1.00 acre (0.4 Ha) for the existing SDU, and
Part 2 having a proposed area of 4.36 acres (1.76Ha) for the proposed Agricultural Service and Supply Facility.

The proposed onsite wastewater treatment system will include a tertiary Class 4 Level IV system including a
sewage lift station and two separate shallow buried trench leaching beds to service the Agricultural Service
and Supply Facility.

2.0 Existing Site Features and Soil Characteristics

The Site was inspected by T.l Services on June 27, 2025 at approximately 10:00AM. Visual inspections of the
existing agricultural field and visual inspection of the existing well and septic system servicing the existing
residential building was completed. A utility probe was used to determine approximate location of existing
leaching bed.

The existing Site features include a residential Single Dwelling Unit (SDU) containing 3 bedrooms, 2 bathrooms
with a finished floor area of 1,400ft2. Based on this the estimated maximum daily sewage flows according to
Table 8.2.1.3.A of the Ontario Building Code is 1,600L/day. The septic system servicing the SDU appears to be a
traditional Class 4 Level | septic system with a septic tank and in-ground absorption trenches. At the time of
the Site inspection the septic tank was not visible, however it was marked in orange spray paint. At the time of
the inspection there were no signs of malfunction with the septic tank and the ground around the septic tank
was dry. The existing leaching bed was visually inspected and at the time of inspection was functioning with no
evidence of soggy/soft ground or break-out.

At the request of Niagara Region both septic tank lids were exposed and a 12.0m length trench was dug along
the proposed property line running east-west, south of the existing SDU. The trench was dug running east-
west orientation and approximately 27.5m south of the existing SDU. T.I Services completed another onsite
inspection November 4, 2025. Both septic tank lids were opened and inspected. The septic tank appeared to
be in overall good condition with effluent levels at normal operating conditions. The primary chamber had
effluent levels at or slightly below inlet pipe, it was noted there was no inlet baffle. The secondary chamber
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had effluent levels at or slightly below outlet pipe and it was noted there was an outlet baffle, but no effluent
filter.

The trench was inspected and it was noted there were four (4) clay distribution pipes and trenches running
north-south. A utility probe followed the trenches, and it indicated the existing in-ground leaching bed does
not meet current Ontario Building Code setbacks to the proposed property line. This was discussed with
Niagara Region and it was agreed a replacement leaching bed would be required to service the SDU. See
additional site photos in Appendix E and updated Septic Design and Site Layout in Appendix C.

The existing well is located north of the SDU in the front yard and contains a steel case with a Well Tag
#A092690 (Ministry of Environment, Conservation and Parks, 2025). Please see Appendix E — Site Photos.

Soil conditions to determine soil permeability (T-Time) were completed by Soil-Mat Engineering through their
Geotechnical study (see separate report). Boreholes were completed within the area of the proposed leaching
beds (BH6 and BH7) and existing soil conditions were described as “Silty Clay/Clayey Silt”. Grain size analysis
was also completed by Soil-Mat Engineering and was determined for both BH6 and BH7 with T-Time of
>50min/cm.

Preliminary groundwater conditions were also assessed by Soil-Mat Engineering and it is noted that although
the boreholes were backfilled prior to static groundwater levels to stabilize, based on their investigations,
combined with drilling experience in the area, groundwater is estimated at depths of 2 to 3 metres below the
existing ground surface.

3.0 Site Specific Design
3.1 Daily Sewage Flow Calculations
Sanitary Sewage Flows

The proposed daily sanitary sewage flow calculations for the proposed Agricultural Facility are broken down by
the expected type of use of the building and follows Table 8.2.1.3.B Other Occupancies under Part 8 Sewage
Systems of the Ontario Building Code Act, 1992 (OBC). Confirmation from the owners indicate there will be no
irrigation or other process water entering the septic system. The sanitary sewage flow calculations are based
on “Warehouse” calculations and broken down as follows:

e Total number of Water Closets; and
e Total number of Loading Bays.

Table 1.0 Maximum Daily Sanitary Sewage Flow Calculations

Description Units # Units L/d per Unit L/d
Warehouse Water # of Water Closets 4.0 950.0 3,800.0
Closets
Warehouse Loading Bays # Loading Bays 10.0 150.0 1500.0
TOTAL 5,300.00
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Therefore the total maximum sanitary sewage flows are estimated at 5,300 L/day.

There is also currently a 1,000L/day contingency used to design the current septic system. This contingency is
added only due to the uncertainty of how Niagara Region may require calculating the maximum daily sewage
flows and to show the capability of The Site being able to be adequately serviced.

Therefore the total maximum daily sanitary sewage flows that will be used to design the onsite wastewater
treatment system will be 6,300 L/d.

For further breakdown on wastewater calculations and minimum septic system component requirements
please see Appendix B— Maximum Daily Sewage Calculations. Please note a subsequent meeting occurred on
December 17, 2025 with Niagara Region’s Private Sewage Inspector, Associate Director of Development
Engineering and a Regional Planner to discuss previous comments submitted regarding daily sewage flows.
Sewage calculations were discussed and there was no additional requirements indicated at that time.

3.2 Septic Tank Capacity Calculations

The septic tank was designed according to clause 8.2.2.3. Septic Tanks of the Ontario Building Code (OBC) at
three (3) times the calculated daily sanitary sewage flows. The septic tank capacity formula serving the
Agricultural Facility is calculated as:

Q x 3 = Minimum (L) Septic Tank Capacity
6,300 L/Day x 3 = 18,900 L
Whereas Q equals the total daily design sanitary sewage flow in liters from the agricultural facility.

Therefore, a double chamber septic tank meeting CSA B66 Construction Standard with a minimum capacity of
18,900 L is proposed. An effluent filter will be equipped on the outlet pipe of the septic tank prior to the
tertiary tank.

The effluent from the septic tank will flow by gravity to the tertiary tank, whereby additional treatment will
occur prior to flowing to the pump tank. Ther tertiary tank manufacturer, and therefore sizing is not included
in this current design and report to allow for flexibility to decide on final technology and will be confirmed
during final building and septic permit applications.

A minimum one (1/2) day capacity is recommended to size the pump tank and therefore the minimum
capacity would be 3,150 L.

To see the proposed locations of the septic system please see Appendix C — Onsite Wastewater Treatment
Design and Layout.

3.3 Shallow Buried Trench Calculations

The treated effluent is proposed to be dispersed into the subsurface environment utilizing two separate
Shallow Buried Trenches (SBT) as the leaching beds. The loading rate of the SBT is calculated based on the soil
permeability (T-Time of >50min/cm) and is in accordance with Table 8.7.3.1A. Length of Leaching Chamber in
Shallow Buried Trench with the following formula:

L=Q/30

210 m = (6,300 L/d) / 30
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Whereas L equals the total length of chamber required in meters; and
Whereas Q equals the total daily design sanitary sewage flow in litres.
Therefore, the total minimum length of SBT is calculated at 210 m.
3.4 Proposed Treatment Summary

The proposed onsite wastewater treatment system includes primary and tertiary treatment of sanitary,
residential strength sewage, with final treatment occurring within the in-ground Shallow Buried Trenches.

The components of the onsite wastewater treatment system will include:

e One(1)9,100 L sewage lift station/pump tank equipped with a grinder pump connected to an audible
and visual alarm system.

e A 2” high density polyethylene (HDPE) (or equivalent) manifold piping sending sewage from the lift
station to the primary septic tank.

e One (1) Primary 18,900 L CSA double chamber septic tank equipped with an effluent filter.

e One (1) Tertiary septic tank sized to handle up to 6,300L/day sewage flows (technology/manufacturer
to be determined during final septic permit application).

e Two (2) Shallow Buried Trench (SBT) Leaching beds each containing four (4) trenches each 27.0m in
length with 1.5” pressurized PVC piping and chamber spaced 2.0 m on centre. Each trench depth will
be between 600mm and 900mm and width will be between 500mm and 1000mm.

4.0 Qualifications of Lead Consultants

Trevor Imhoff, B.E.S is the owner of T.I Services. He received his Honours Bachelor Degree from the University
of Waterloo with a Minor in Biology and Diploma in Ecological Restoration and Remediation. He has 12 years
experience solving complex environmental problems. Trevor is currently qualified under the Ministry of
Housing as a licensed Independent Designer for Part 8 Sewage Systems and Part 9 Housing and Small
Buildings. He has over 10 years experience in the onsite wastewater treatment industry conducting hundreds
of onsite wastewater inspections and designs for both residential and commercial properties. Over the course
of his career he has worked for two engineering firms, spent 2.5 years as a Municipal Septic Inspector and
member of the Ontario Building Officials Associations (OBOA). He has been an Independent Designer since
2014.

Recent similar successful projects T.l Services have completed include but are not limited to:

e Be In Christ Church Tertiary Septic System Design, Town of Pelham (2024);
e Waterview Farms Septic and Constructed Wetland Greenhouse and Warehouse Operation (2021),
Town of Lincoln (Ministry of Environment, Conservation and Parks approval);
e Lepp Distillery Onsite Wastewater Design and Installation (2020), Town of Niagara-On-the-Lake;
e Orchid Greens Greenhouse Expansion (2020), Town of Niagara-On-The-Lake;
e Virgil Greenhouses Help House (2019), Town of Niagara-On-The-Lake;
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e Pioneer Farms Advanced Tertiary Wastewater Design (2019), City of St. Catharines.

5.0 Conclusion

T.l Services is confident that the proposed onsite wastewater treatment system was designed conservatively
in order to handle the calculated maximum sanitary sewage flows from the proposed agricultural facility.
Maximum daily sewage flows were calculated based on past experience working with Niagara Region Sewage
Regulating Office with additional contingency sewage flows provided. It is expected the actual maximum daily
sewage flows would be less than what is calculated currently.

6.0 REFERENCES

Niagara Region (2025). Navigator. Retrieved from:
https://navigator.niagararegion.ca/portal/apps/webappviewer/index.html?id=4500745f3cd141ddb707913a444e7886

Province of Ontario Ministry of Agriculture, Food and Rural Affairs (2021). AgMaps Geographic Information Portal.
Retrieved from: http://www.omafra.gov.on.ca/english/landuse/gis/portal.htm

Province of Ontario Ministry of Environment, Conservation and Parks(2025). Map: Well records. Retrieved from:
https://www.ontario.ca/page/map-well-records
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APPENDIX A - SITE LOCATION

727 E & West Line,
Niagara-on-the-Lake, Ontario
LOS 1JO

.....

c OpenStrf.‘etMap xfontrib_t_ﬂors, CC-BY-.SA [Ter';r:;t.lnc. | Niagara Region

Source: Niagara Region (2025)
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APPENDIX B — MAXIMUM DAILY SEWAGE FLOW CALCULATIONS

T.l SERVICES

23 Ludlow Crescent Brantford, ON N3P 1v2

Phone:(519) B02-7873
Email: tiservicesinfo@gmail.com
BCIN # 42698

Owner:
Niagara Orchids and Vineyards
Corp.

Site Location:
727 East and West
Line, NOTL

EXISTING Sewage Flow

Description Units # Units L/d per Units L/d
Existing Residential Building #1 # bedrooms, # fixture units (FL), 3 bedroom, 2 bath, 1400ft2
[to be severed) s footage; or single family dwelling NSA 1600
Total: 1600
PROPOSED Sewage Flows
# of employees per 8 hour shift; or 16 75 1200
Warehouse Building # of toilets; and 4 950 3800
# of urinals; and 0 450 0
# of loading bays 10 150 1500
Total Proposed Sewage Flows based on combination of total number of toilets, urinals
and loading bays. Total: 5300
Contingency Sewage Flows: 1000
Total Calculated Max Daily Sewage Flows: 6300

Agricultural Facility Septic System Requirements (6,300 day flow)

Septic Components Calculations Minimum Requirement Units Proposed/Required Units
Primary Septic Tank X3 18900 Litres 18,200 Litres
Tertiary Septic Tank N/A MfA MN/A 6,300 Litres/day flows
Final Pump Tank Qfz2 3150 Litres 3150 Litres
Tertiary Shallow Buried Trenches Q30 210 Meters 216 Meters

*Soil-Mat T-Time Analysis estimates clay soil with T-Time >=50 min/cm
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APPENDIX C — REVISED ONSITE WASTEWATER TREATMENT DESIGN AND LAYOUT
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APPENDIX D — SHALLOW BURIED TRENCH CROSS SECTIONS
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T.I Services

23 Ludlow Crescent
Brantford, ON N3P 1V2
Ph: (519) 802-7873| tiservicesinfo@gmail.com

Title: Shallow Buried Trenches Cross Sections - Agricultural Facility 727 E & West Line —
NOTL -]
Client: Niagara Orchid and |Designer: SIS e

Vineyard Inc. BCIN #: 42698 2] _orioz <«
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APPENDIX E — SITE PHOTOS

The Site

Septic Tank
3 “ : - -

Septic Tank Probed

Leaching Bed Area - North

—
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APPENDIX E — ADDITIONAL SITE PHOTOS

Trench Location — South Facing Trench Location — North Facing

Existing Clay Distribution Pipes

v ~

" .,

Septic Tank — Primary Chamber
- — - .

Page 13|13




9,100L concrete

I I i sewage lift/pump
- - I [ P ‘E;\);élsfmg o station
I | | | 4 HEEEE 2" pressurized poly-pipe
g‘)ﬂs’gmg ) ) ‘ — . || from lift station to
Tzlr)lﬁc \H\S\J ! 25-00 TD [E i septic tank
| I |
New 1,000L | | Building A _
Pump Tank ' ' N
l " E J/E_ 8.34m Existing
PI’OpOSGd Sand Mantle ’_I_/—-‘h 4 1 N v Tl N \E\ | i Nelghbour
| —1 H u
s Exwsd | S .
Proposed Raised —  ——"— —  -— " — i = roposed Property Line
Filter Bed N[ T = "'Z‘r{* ...... _
g i ~_A4 Concrete Pump Tank
ApproX. location gE Tertiary Tank sized to
of existing H——XD handle 6,300L/day flows
leaching bed to be — . | 210D H [
decommissioned nm /Y i Building B ( gfi—Z~JD Primary CSA 18,900L min
and disconnected L) a ) oAb ' double chamber concrete
[ A A b septic tank
" 4 Building C
4 Shallow Buried Trenches — = . g f 5.24 &\1 | —= - 4 Shallow Buried Trenches
each with 1.5" pressurized —[— — . = each with 1.5" pressurized
PVC piping and chamber — - L 97.00 = PVC piping and chamber
spaced 2.0m o.c — _ ' - - > o spaced 2.0m o.c
— 0 . ~—57.00_4 sgsl Q3
— { S 27.0 = 2
— ° U'Do o ) 6.00 m 18.00 m
= < A g Pressurized — g /
- : ivi B N
Proposed Contingency ke flow divider
[ 57.00 m Leaching Bed Area for future 2.0" pressurized poly-pipe 12.00m
replacement
T.I Services Title: Tertiary Septic System Design - Agricultural Facility 727 E & West Line NOTL 5
23 Ludlow Crescent
Brantford, ON N3P 1V2 Client: Niagara Orchid and |Designer: 7 T REMARKS
Ph: (519) 802-7873‘ tiservicesinfo@gmail.com | Vineyard Inc. BCIN #: 42698 (fj : 22;12;22 <




APPENDIX ‘C’ - Stormwater Management

Pre-Development Drainage Area Plan
Sloma Drain Background Information

Water Course Memo

Post-Development Drainage Area Plan
MIDUSS v2 Output Files

ECORASTER E50 Technical Product Information

ENGINEERING & CONSULTING LTD.
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TOWNSHIP OF NIAGARA

BY-Law No. [ B63-63

A By-law to provide for the Sloma Municipal Drain in the Township of
Niagara, in the County of Lincoln, and for borrowing upon the credit
of the Corporation the sum of $8,535.01 for completing the same,
(Provisionally adopted the 8th day of January, 1963).

WHEREAS Kazimlerz Sloma,and others, have petitioned the Council of
The Corporation of the Township of Niagara to construct drainage works
in connection with Lots 12 to 17, both inclusive, as shown on the
Wall Plan, a plan whereof is registered in the Reglstry Office for the
Registry Division of the County of Lincoln as Plan No. 163 for the

Township of Nlagara, as set out in the said petition; and

WHEREAS the Council has procured an examination to be made by R. Blake
Erwin, P.Eng., Township Engineer, being a person competent for

such purpose, of the said area, for the 8said purpose and the means
suggested for the drainage thereof and of other lands and roads

liable to assessment under The Munilcipal Drainage Act and has procured
plans, specifications and estimates of the drainage work to be made

by the said R. Blake Erwin, and an assessment to be made by him of

the lands and roads liable for contribution thereto, stating as
clearly as he can the proportion of benefit and outlet liability,
which, in his op#nion, will be derived or incurred as a consequence

of such drainage work by every road and lot, or portion of road, the
sald assessment so made being the assessment hereinafter by this
By-law enacted to be assessed and levied upon the roads and lots, or
parts of lots, hereinafter in that behalf set forth and described;

and the report of the said R. Blake Erwin in respect thereof and of

the said drainage work being as follows:

TOWNSHIP OF NIAGARA

COUNTY OF LINCOLN

SLOMA MUNICIPAL DRAIN

The Reeve and Members of Councill,
Townshlp of Niagara,
Virgil, Ontario.

Gentlemen,



In accordance with your instructions and in response to the
petition of Kazimierz Sloma and others, the owners of Lots 12 to
17 both inclusive, I have examined the watercourse how known as
the Sloma Drain, I find that many underdrains are discharging
into this drain with insufficient outlet and with illegal outiets,
to the extent that the discharge from the said underdralns is
causing damage to the lands of owners along the course of the drain.

I therefore, recommend that trunk underdrain outlets be constructed
of the various silzes shown on my plan and profile from the junction
of the sald Sloma Drain with the Four Mile Creek in Lot 173,
Corporation Plan No. 7, to a point on the south side of the East
and West Line at the northeast angle of Lot 6, according to Registered
Plan No. 163,

A petition for improved drainage of Hunter Road was received
by Council fvom the Township Road Superintendent.

I fecommend in response to thils petibion, that a 12 inch
underdrain be constructed in the northerly road ditch of Hunter
Road from its Jjunction with the main Sloma Drain easterly along
Hunter Road to a polnt near the southeasterly angle of the lands
of W, & B. Splewak, all as shown on the accompanying plans and
profilés. Thls proposed drain on Hunter Road will provide
satisfactory road drainage and will satisfactorily e€liminate the
drainage complaint of W, & §. Splewak.

I find that the rear parts of Lots 15 and 16, Plan 163 require
an improved outlet. I recommend that a dltch approximately one and
one half feet deep be constructed with a power grader from the
northeasterly angle of Lot 16, Plan 163, easterly 29 feet to the line
between the lands of John Nur and J.R. Graham; thence northerly
along the said line 332 feet; thence westerly across the lands of
John Nur, 412 feet to the line between the lands of John Nur and
N. & K. Howard; thence northerly along the said line to the southerly
Hunter Road ditch, all as shown on the accompanying plans,

My estlmate of the cost of the work proposed herein 4s as follows:

SuPply, dig, lay and backfill 2,825 Iin.ft. $
12" concrete field tile @ $1.00 per foot 2,825,00

Supply, dig, lay and backfill 1,981 1lin.ft.
14" concrete field tile € $1.40 per foot 2,773.40
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SuPply, dig, lay and backfill 1,435 lin.ft.
16" concrete field tile @ $2,00 2,870.00

Supply, bore under East & West Line and install
30t - 12" asbestos cement sewer pipe @ $11.60 348,00

Supply, bore under 4 Mile Creek Road and install
30' - 16" asbestos cement sewer pipe @ $14,50 435,00

Supply, dig, lay and backfill for farm driveways
90! - 12" C.76.57T Class 2 concrete sewer pipe @$2.50 225,00

Supply, dig, lay and backfill for farm driveways
90! - 15" C.76-57T Class 2 concrete sewer pipe @$3.33 299,70

Supply all material and install as per drawing

14 catchbasins complete 995,00
Construct grader ditch as shown on plan _ 50.00
Clerk's fees 75.00
Court of Revision 50,00
Legal fees 350.00
Englneering fees & disbursements for surveys i
plans, profiles and report 1,256.42
Inspection during construction 250,00
Total estimated cost $12,802.52

This drain is eligible for a 33 L/3rd per cent subsidy under The
Provincial Aid to Drainage Act. The estimated cost of work after
receipt of the suvsidy 1s $8,535,01.

The amount of $8,535.01 I assess upon the lands and roads
benefited or otherwise liable under the provisions of the Municipal
Drainage Act, and each road, lot and part of lot paying the proportion
set forth in the accompanying Schedule of Assessment.

When the drain is completed it shall be maintained on a pro-rata
basis by the Municipal Council of the Township of Niagara at the expense
of all the lands and roads herein assessed, each road, lot and part of
lot paying in the same relative proportion as herein assesséd for
construction,

All of which is respectfully submltted.

(sgd) R. Blake Erwin P. Eng.,

R. Blake Erwln, Niagara
Township Engineer,

Dated at Niagara Falls, Ontario, November 8th, 1962.
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WHEREAS the said Councill is of the opinion that the drainage of the

said area is desirable,

NOW THEREFORE THE COUNCIL OF THE CORPORATION OF THE TOWNSHIP OF
NIAGARA, pursuant to the provisions of The Municipal Drailnage Act,

enacts as follows:-

1. That the said report, plans, specifications, assessments and
estimates are hereby adopted and the drainage work astherein
indicated and set forth shall be made and constructed in accordance

therewith,

2. That the Reeve and Treasurer of the said Corporation may borrow
upon the credit of the Corporation the sum of $8,535.,01, being the

funds necessary for the work not otherwise provided for, and may

isspue debentures of the Corporation to that amount in sums of not less
then $50.00 payable within twelve years from the date of the said
debentures, with interest at the rate of 6% per annum, payable yearly,
the said debentures to be payable in lawful money of Canada at the

Head Office of the Canadian Imperial Bank of Commerce, in the City of
Toronto, at the principal office of the sald Bank in the City of
Montreal and at the branch of the said Bank in the Village of St. Davids

in the Townshlp of Niagara and to have attached to them coupons for the

payment of interest.

3. That for paying the sum of $2,450,98, the amount charged against
the said lands and roads for benefit, the sum of $4,933.49, the amount
chafged against the aaid lands and roads for outlet liabllity, apart
from the lands and roads belonging to or controlled by the municipality,
and for covering interest thereon for twelve years at the rate of 6%
per annum the total specilal rates, as set out in Schedule "A" attached
hereto and forming part of this By-law, over and above all other
rates, shall be assessed, levied and collected (in the same manner

and at the same time as other taxes are levied and collected) upon

and from the undermentioned lots and parts of lots and roads, and

the amount of the sald total speclal rates and interest agalnst each
lot, or part of lot, respectively, shall be divided into twelve equal

parts and one such part shall be assessed, levied and collected as
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aforesald in each year, for twelve years after the final passing of this

By-law during which the sald debentures have to run.

4., That for paying tne sum of $598.22, the amount assessed against
the roads and lands of the municipality, for benfit, and the sum of
$552.16, the amount assessed against the roads and lands of the
municipality, for outlet liability, and for covering interest thereon
for twelve years at the rate of 6% per annum, a speclal rate in the
dollar, sufficient to produce the required yearly amount therefor shall,
over and above all other rates, be levied and collected (in the same
manner and at the same time as other taxes are levied and collected)
upon and from the whole rateable property in the Township of Niagara

in each year for twelve years, after the final passing of this By-law,

during which the said debentures have to run.

5 That this By-law shall be printed and served or malled, as
provided by the said Act, and shall come into force upon and after

the final passing thereof and may be clted as the "Sloma Drain By-law".

FINALLY PASSED this 2 / s7 day of A.D. 1963.

d/g/w@f/

CLERK., REEVE,



TAKE NOTICE that a special Court of ‘Bévision to hear all
appeals and complaints respecting the said Sloma Dfain assessments
will be held at the Township Offices in the hamlet of Virgil, in
the Township of Niagara, on Thursday, the 31st day of January, 1963
at the hour of 7:30 ol'clock in the afternoon, when all parties

interested in such appeals or complaints shall attend.

AND TAKE NOTICE that any person entltled to appeal to the said
Court is required to lodge notice of appeal in wrlting with me, the
undersigned, at least ten days prior to the date appointed, as

aforesaid, for the holding of the said Court.

AND FURTHER TAKE NOTICE that anyone intending to apply to have
the foregoing by-law, or any part thereof, quashed, must, not
later than ten days after the final passing thereof, serve a notice
in writing upon the Reeve of The Corporation of the Townshlp of
Niagara, and also upon the undersigned Clerk, of his intention to
make application for that purpose to the Drainage Refefee during

the six weeks after the final passing of the said By-law.

DATED this 8th day of January, 1963.

ey

~—" J3.K. COUILLARD,
<::’ /Clerk of The Corporation
_~ of the Township of Niagara,
Virgil, Ontario.
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THE ONTARIO MUNICIPAL BOARD

IN THE MATTHER OF Section 6h of
The Cntario Munlelpal Board Act,
E.0- 1580, o 270,

IN THE MATTER OF an application
by the Corporation of the Town-
ship of Niagara for approval of
the undertaking of drainsge work
in connection with The Sloma
Municipsl Drain at an estimated
ecost of $12,802.52, and of the
borrowin ror such purpose of the
sum of $6,683.34 .

BEF OR E:
J, V. LUDGATE,

)
¥ember )
) WEDHESDAY, the 15th
- and - )
) day of MAY, 1963
F.G. BLAKE, )
Member )

THE BOAKD ORDERS, under and in pursuance of the
legislation hereinbefore referred to, and of any and
all other powers vested in the Board, that the said
sapplication be and the same is hereby granted, and that
the said Corporation may now proceed with the said under~
taking, and for such purpose may pass all requisite by~
laws, including by-laws providing for the issue of
debentures repayable over aterm of not more than twelve
yesrs, and may borrow money to the e#ﬁont'aurfieient to
provide an amount not exceeding §6,683.34 thersfor;
provided, however, that the amount to be debentured shall
not exceed the net cost to the Corporaticn after deduct-
ing any grant or eontribution from the Province of Ontario

or from any other source in r espect of the said work,
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January 23rd, 2026

MEMORANDUM

ATTN: Alex Boekestyn - Planner Il - Town of Niagara-on-the-Lake

RE: 727 East and West Line, Niagara-on-the-Lake
Proposed Development Drainage (ZBA-21-2025)
Historical Watercourse and Riparian Rights

1.0 Introduction

The following memorandum has been prepared on behalf of Niagara Orchard and Vineyard Corporation
(“NOVC”). NOVC is currently proposing the redevelopment of their property located at 727 East and
West Line in Niagara-on-the-Lake (the “Subject Property”). This memorandum will provide commentary
related to historical watercourses and drainage implications for the proposed development of the subject
property.

1.1 L | ntex

The 2.19-hectare (5.41 acre) property has 135.64 metres of frontage on East and West Line. It is
developed with a 203.3m? (2188.3 SF) existing single storey residential dwelling and a 106m? (1140.97
SF) shed. The subject property is presently in fallow, not being used for the farming of any crops. The
subject property is within an active agricultural area of mainly vineyards and clusters of farm and
non-farm residences.

1.2 Pr Developmen

This proposed redevelopment will result in the creation of a new Agricultural Supply and Service Facility
(“ASF”). The proposed Agricultural Supply & Service Facility will house the head office of NOVC as well
as the packing, and storage and distribution of fruit, harvested from NOVC farms and other farms in
Niagara. The Agricultural Supply & Service Facility will also sell and distribute a broad array of
agricultural tools and equipment to agricultural operators and businesses in Niagara and beyond. An
application for zoning by-law amendment to facilitate the proposed development was deemed complete
by the municipality on October 22nd, 2025. The proposed development is illustrated by the Site Plan
which is attached as Appendix A to this memorandum.

293-1235 Fairview Street, Burlington, Ontario L7S 2K9
T. 905-695-9226. F. 905.357.0395. E. admin@landxdevelopments.com
www.landxdevelopments.com
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1.3 Existing Drainage

To inform the design of the ASF, NOVC has retained a civil engineer to design the site grading and
servicing strategy for the proposed development. Under existing conditions, the site has two drainage
outlets, approximately 1/10™ of the site in the north-east corner drains to the existing ditch along East &
West Line, the remaining 9/10ths of the site drains to the north-west corner, in the immediate vicinity of a
proposed parking lot for the facility.

Based on available topographic survey data, which is attached as Appendix B to this memorandum,
there is a low area in the south-west corner of the site which appears to carry drainage across the corner
of the property from 1696 Niagara Stone Road (southern neighbour) to 701 East-West Line (westernmost
neighbour). Based on the mapping of the Sloma Drain contributing areas there may also be an 8” tile
drain along the alignment of this low area, which conveys drainage from the southern neighbour across
the subject property, through 701 East and West Line, up to the ditch within East and West Line. This
ditch within the municipal right of way ultimately conveys flow into the Sloma Drain.

1.4 Historical Watercourse

Based on Aerial imagery, Sloma Drain engineering reports, archaeological reporting, topographic
mapping from governmental and university sources, as well as regulatory mapping from the NPCA, we
are of the opinion that the low area identified by topographic surveying is in fact a historical watercourse
on the property. The following memorandum will summarize this information as part of demonstrating
that the Applicant has a riparian right to continue to discharge water into this historical watercourse.
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2.0 Historical Aerial Imagery
Historical aerial imagery from 1955 and 1965 has been obtained from Niagara Navigator, an interactive

mapping tool for geographic data in Niagara Region. Aerial imagery of the subject property and
surrounding areas has been consolidated within Appendix C, and is summarized below.

e 1955 Aerial Imagery (Appendix C1)
An annotated version of Appendix C1 is provided below as Figure 1. The imagery from 1955 illustrates
some form of overland seasonal tributary / depression, starting on the lands to the south, crossing the

subject property and ultimately flowing into a watercourse which connects with Four Mile Creek.

FIGURE 1

| 1954-1955 AERIAL IMAGERY

LEGEND
[ ] = Subject Property
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o 1965 Aerial Imagery (Appendix C2)

An annotated version of Appendix C2 is provided below as Figure 2. The imagery from 1965 again
illustrates some form of overland seasonal tributary / depression, starting on the lands to the south,
crossing the subject property and ultimately flowing into a watercourse which connects with Four Mile
Creek.

| 1965 AERIAL IMAGERY

| T T

Ty

| HISTORICAL WATERCOURSE

LEGEND
[ = Subject Property

2.1 1962 Blake Erwin Sloma Drain Report

The Sloma Drain was initially constructed in accordance with a report of R. Blake Erwin, P. Eng. dated
November 8th 1962. Erwin notes that “an existing watercourse” had many tile drains discharging into it
with insufficient and illegal outlets. Accordingly, his report provided for the construction of a new 400mm
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to 300mm concrete tile drain “under the watercourse” from an outlet in the Four Mile Creek upstream to
the limit of East-West Line.

This report confirms that the Sloma Drain follows the pathway of a historical watercourse (the same
watercourse detailed by Section 2.0 of this memorandum). This report, and its associated mapping
(Appendix D), also confirm that while the subject property is within the contributing catchment, and has
an 8” contributing tile drain, that the Sloma Drain itself is not located on the subject property, and
instead terminates on the south side of East and West Line. Both the Main Sloma Drain, and the 8” tile
drain on the subject property, coincide with the location of a historical watercourse.

2.2 Archaeological Report

As part of the technical materials prepared in support of the proposed development, A Stage 1-2
Archaeological Assessment, dated May 13th 2025, was prepared by Detritus Consulting Ltd. The report
states:

“The closest source of potable water is a tributary of the Four Mile Creek that passes through the
southwestern section of the Study Area according to topographic mapping (Figure 1). No water
was visible within the Study Area and this is likely a seasonal tributary no longer extant.”

While no water was visible within the watercourse, given the seasonal nature of the tributary and lack of
major storm event at the time of the Archaeologist’s site visit, the archaeological study confirms the
existence of a historical watercourse which traverses the subject property.

2.3 Natural Resource Canada Topographic Mapping

Topographic Mapping from Natural Resource Canada is provided as Appendix E. This mapping clearly
illustrates a defined watercourse crossing the southwestern portion of the subject property.

2.4 Brock University Topographic Mapping

Topographic Mapping from Brock University is provided as Appendix F. This mapping again illustrates a
tributary of Four Mile Creek crossing the southwestern portion of the subject property.

2.4 NPCA Watercourse Mapping

Regulatory watershed mapping from the Niagara Peninsula Conservation Authority is provided as
Appendix G. This mapping illustrates some form of contributing tributary/channel which flows into the
ditch on East and West Line, and ultimately into the main Sloma Drain to the north.
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3.0 Conclusion

Aerial imagery, the 1962 Blake Erwin Report, archaeological reporting, topographic mapping from
governmental and university sources, as well as regulatory mapping from the NPCA all confirm that there
is evidence of a historical watercourse on the subject property, and adjacent property at 701 East and
West Line, conveying flows from the property to the south towards the Sloma Drain. As there is a
historical watercourse which has long accepted and conveyed drainage from the subject property, the
Applicant has a riparian right to continue to contribute drainage to this watercourse.

With respect to discharge location, the development will continue to discharge water in the same
location it does today, and has historically. Overland drainage from the south will not be blocked by the
proposed development. The grading and drainage design prepared by Ownership’s Civil Engineer will
ensure that overland drainage from the south will continue to flow onto the subject property, entering a
swale with a 0.3m wide french drain base, directing flow around the proposed parking lot, and ultimately
discharging onto the adjacent property in the same location as the historical watercourse.

With respect to discharge quantity, the proposed development will utilize controls to ensure that during
storm events flows will not exceed existing/historical conditions. Under the proposed development the
south-west corner of the site will be developed into a parking area. In order to mitigate the increased
runoff rates due to the added impervious surfaces it is proposed to construct a permeable paver system.
The permeable paver system uses a 2” stone base - that stone has 40% void ratio and can store excess
stormwater as a reservoir - releasing it to ground-water, and discharging it along the existing drainage
pathway at release rates no higher than under existing conditions. This permeable paver system has
been used in other locations in Niagara-on-the-Lake and has been accepted by the Town previously. It
can be constructed above the existing tile drain, without damaging the existing tile or interrupting its
function. If construction works result in conflicts with the existing tile drain, the drain will be reoriented to
maintain its function following development of the subject property.

In conclusion, the proposed development will maintain existing drainage pathways. The construction of
the future ASF will not result in any changes to existing flow conditions on adjacent properties or within
the Sloma Drain.

Please contact our office if you have any questions.

Prepared by,

.

{ " » y ’,< Y f
Slohmo kool

4

Stephen Bedford, MCIP, RPP, PLE
Principal Planner
LANDx Developments Ltd.
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PRE-DEVELOPMENT — AREA 1 - 5-YEAR STORM:
" MIDUSS Output
" MIDUSS version
" MIDUSS created
" 10 Units used:

" Job folder:
_Niagara-on-the-Lake\727
Output filename:

" Licensee name:

Company

Date & Time last used:

Version 2.25

Sunday, February 7,

LandSmirh

ENGINEERING & CONSULTING LTD.

473"
2010"
ie METRIC"

rev.

Z:\Project Files\PROJECTS\"

East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

PRE_5 Al.out"
LandSmith"
LandSmith"

2/17/2026 at 3:38:43 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 664.000 Coefficient A"

" 4.700 Constant B"

" 0.744 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 89.884 mm/hr"

" Total depth 41.024 mm"

" 6 005hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 5 Year Pre"

" 12.300 % Impervious"

" 0.137 Total Area"

" 20.000 Flow length"

" 1.000 Overland Slope"

" 0.120 Pervious Area"

" 20.000 Pervious length"

" 1.000 Pervious slope"

" 0.017 Impervious Area"

" 20.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.220 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.864 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.005 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.120 0.017 0.137 hectare"
" Time of concentration 19.868 2.265 13.621 minutes"
" Time to Centroid 138.664 101.755 125.566 minutes"
" Rainfall depth 41.024 41.024 41.024 mm"
" Rainfall volume 49.29 6.91 56.20 c.m"
" Rainfall losses 31.991 5.595 28.745 mm"
" Runoff depth 9.033 35.429 12.279 mm"
" Runoff volume 10.85 5.97 16.82 c.m"
" Runoff coefficient 0.220 0.864 0.299 "

" Maximum flow 0.004 0.004 0.005 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.005 0.005 0.000 0.000"

MIDUSS v2 Output Files

7277 East-West Line, Niagara-on-the-Lake

Page M1



PRE-DEVELOPMENT — AREA 1 - 25-YEAR STORM:
" MIDUSS Output
" MIDUSS version
" MIDUSS created
" 10 Units used:

" Job folder:
_Niagara-on-the-Lake\727
Output filename:

" Licensee name:

Company

Date & Time last used:

Version 2.25
Sunday,

February 7,

LandSmirh

ENGINEERING & CONSULTING LTD.

473"
2010"
ie METRIC"

rev.

Z:\Project Files\PROJECTS\"

East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

PRE 25 Al.out"

LandSmith"
LandSmith"

2/17/2026 at 3:40:47 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 821.000 Coefficient A"

" 4.000 Constant B"

" 0.735 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 118.015 mm/hr"

" Total depth 53.312 mm"

" 6 025hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 25 Year Pre"

" 12.300 % Impervious"

" 0.137 Total Area"

" 20.000 Flow length"

" 1.000 Overland Slope"

" 0.120 Pervious Area"

" 20.000 Pervious length"

" 1.000 Pervious slope"

" 0.017 Impervious Area"

" 20.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.290 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.890 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.009 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.120 0.017 0.137 hectare"
" Time of concentration 15.937 2.021 11.754 minutes"
" Time to Centroid 132.222 100.556 122.705 minutes"
" Rainfall depth 53.312 53.312 53.312 mm"
" Rainfall volume 64.05 8.98 73.04 c.m"
" Rainfall losses 37.830 5.877 33.899 mm"
" Runoff depth 15.482 47.435 19.412 mm"
" Runoff volume 18.60 7.99 26.59 c.m"
" Runoff coefficient 0.290 0.890 0.364 "

" Maximum flow 0.008 0.005 0.009 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.009 0.009 0.000 0.000"

MIDUSS v2 Output Files

7277 East-West Line, Niagara-on-the-Lake

Page M2



LandSmirh

ENGINEERING & CONSULTING LTD.

PRE-DEVELOPMENT — AREA 1 - 100-YEAR STORM:

" MIDUSS OULPUL = === === e e e o e >n
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created Sunday, February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: Z:\Project Files\PROJECTS\"
" _Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"
" Output filename: PRE 100 _Al.out"
" Licensee name: LandSmith"
" Company LandSmith"
" Date & Time last used: 2/17/2026 at 3:43:16 PM"
" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"
" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"
" 1 Chicago storm"

" 980.000 Coefficient A"

" 3.700 Constant B"

" 0.732 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 144.260 mm/hr"

" Total depth 64.717 mm"

" 6 100hyd Hydrograph extension used in this file"
" 33 CATCHMENT 101"

" 1 Triangular SCS"
" 1 Equal length"

" 1 SCS method"

" 101 100_Year_ Pre"

" 12.300 % Impervious"

" 0.137 Total Area"

" 20.000 Flow length"

" 1.000 Overland Slope"
" 0.120 Pervious Area"

" 20.000 Pervious length"
" 1.000 Pervious slope"
" 0.017 Impervious Area"
" 20.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.346 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.906 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.015 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.120 0.017 0.137 hectare"
" Time of concentration 13.739 1.860 10.550 minutes"
" Time to Centroid 128.304 99.816 120.655 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"

" Rainfall volume 77.76 10.91 88.66 c.m"

" Rainfall losses 42.322 6.112 37.868 mm"

" Runoff depth 22.395 58.605 26.849 mm"

" Runoff volume 26.91 9.88 36.78 c.m"

" Runoff coefficient 0.346 0.906 0.415 "

" Maximum flow 0.012 0.007 0.015 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.015 0.015 0.000 0.000"

MIDUSS v2 Output Files

7277 East-West Line, Niagara-on-the-Lake Page M3



PRE-DEVELOPMENT — AREA 2 - 5-YEAR STORM:

" 10

LandSmirh

ENGINEERING & CONSULTING LTD.

MIDUSS OUEPUL === === === === = m o oo oo oo >n

MIDUSS version

MIDUSS created

Units used:

Job folder:
_Niagara-on-the-Lake\727
Output filename:
Licensee name:

Company

Date & Time last used:

Version 2.25 rev. 473"
Sunday, February 7, 2010"
ie METRIC"

Z:\Project Files\PROJECTS\"

East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

PRE_5 A2.out"

LandSmith"

LandSmith"

2/17/2026 at 3:28:56 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 664.000 Coefficient A"

" 4.700 Constant B"

" 0.744 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 89.884 mm/hr"

" Total depth 41.024 mm"

" 6 005hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 5 Year Pre"

" 2.500 % Impervious"

" 2.070 Total Area"

" 50.000 Flow length"

" 1.000 Overland Slope"

" 2.018 Pervious Area"

" 50.000 Pervious length"

" 1.000 Pervious slope"

" 0.052 Impervious Area"

" 50.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.220 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.858 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.043 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 2.018 0.052 2.070 hectare"
" Time of concentration 34.429 3.924 31.660 minutes"
" Time to Centroid 157.088 104.091 152.277 minutes"
" Rainfall depth 41.024 41.024 41.024 mm"
" Rainfall volume 827.97 21.23 849.20 c.m"
" Rainfall losses 31.986 5.830 31.332 mm"
" Runoff depth 9.038 35.194 9.692 mm"
" Runoff volume 182.41 18.21 200.62 c.m"
" Runoff coefficient 0.220 0.858 0.236 "

" Maximum flow 0.041 0.012 0.043 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.043 0.043 0.000 0.000"

MIDUSS v2 Output Files

7277 East-West Line, Niagara-on-the-Lake

Page M4



PRE-DEVELOPMENT — AREA 2 - 25-YEAR STORM:

" 10

LandSmirh

ENGINEERING & CONSULTING LTD.

MIDUSS OUEPUL === === === = === mm o oo oo oo >n

MIDUSS version

MIDUSS created

Units used:

Job folder:
_Niagara-on-the-Lake\727
Output filename:
Licensee name:

Company

Date & Time last used:

Version 2.25 rev. 473"
Sunday, February 7, 2010"
ie METRIC"

Z:\Project Files\PROJECTS\"

East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

PRE 25 A2.out"
LandSmith"

LandSmith"

2/17/2026 at 3:33:29 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 821.000 Coefficient A"

" 4.000 Constant B"

" 0.735 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 118.015 mm/hr"

" Total depth 53.312 mm"

" 6 025hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 25 Year Pre"

" 2.500 % Impervious"

" 2.070 Total Area"

" 50.000 Flow length"

" 1.000 Overland Slope"

" 2.018 Pervious Area"

" 50.000 Pervious length"

" 1.000 Pervious slope"

" 0.052 Impervious Area"

" 50.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.291 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.878 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.089 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 2.018 0.052 2.070 hectare"
" Time of concentration 27.616 3.502 25.886 minutes"
" Time to Centroid 147.229 102.703 144.034 minutes"
" Rainfall depth 53.312 53.312 53.312 mm"
" Rainfall volume 1075.97 27.59 1103.55 c.m"
" Rainfall losses 37.788 6.513 37.007 mm"
" Runoff depth 15.523 46.798 16.305 mm"
" Runoff volume 313.30 24.22 337.52 c.m"
" Runoff coefficient 0.291 0.878 0.306 "

" Maximum flow 0.086 0.017 0.089 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.089 0.089 0.000 0.000"
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PRE-DEVELOPMENT — AREA 2 - 100-YEAR STORM:
MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:

10

Output filename:
Licensee name:
Company

Date & Time last used:

LandSmirh

ENGINEERING & CONSULTING LTD.

Version 2.25 rev. 473"
Sunday, February 7, 2010"
ie METRIC"

Z:\Project Files\PROJECTS\"

_Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

PRE 100 _A2.out"
LandSmith"

LandSmith"

2/17/2026 at 3:35:04 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 980.000 Coefficient A"

" 3.700 Constant B"

" 0.732 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 144.260 mm/hr"

" Total depth 64.717 mm"

" 6 100hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 100_Year_ Pre"

" 2.500 % Impervious"

" 2.070 Total Area"

" 50.000 Flow length"

" 1.000 Overland Slope"

" 2.018 Pervious Area"

" 50.000 Pervious length"

" 1.000 Pervious slope"

" 0.052 Impervious Area"

" 50.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.347 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.899 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.153 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 2.018 0.052 2.070 hectare"
" Time of concentration 23.807 3.224 22.523 minutes"
" Time to Centroid 141.386 101.729 138.913 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"
" Rainfall volume 1306.15 33.49 1339.65 c.m"
" Rainfall losses 42.272 6.505 41.378 mm"
" Runoff depth 22.445 58.212 23.339 mm"
" Runoff volume 452.99 30.12 483.12 c.m"
" Runoff coefficient 0.347 0.899 0.361 "

" Maximum flow 0.148 0.021 0.153 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.153 0.153 0.000 0.000"
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POST-DEVELOPMENT - UNCONTROLLED RUNOFF - 5-YEAR

LandSmirh

ENGINEERING & CONSULTING LTD.

STORM:

MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:

10

Output filename:
Licensee name:

Company

Date & Time last used:

Version 2.25 rev. 473"
Sunday, February 7, 2010"
ie METRIC"

Z:\Project Files\PROJECTS\"

_Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

Post_5 Ul.out"
LandSmith"

LandSmith"

2/17/2026 at 4:14:01 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 664.000 Coefficient A"

" 4.700 Constant B"

" 0.744 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 89.884 mm/hr"

" Total depth 41.024 mm"

" 6 005hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 5 Year Post"

" 37.000 % Impervious"

" 2.167 Total Area"

" 75.000 Flow length"

" 1.000 Overland Slope"

" 1.365 Pervious Area"

" 75.000 Pervious length"

" 1.000 Pervious slope"

" 0.802 Impervious Area"

" 75.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.220 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.872 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.187 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 1.365 0.802 2.167 hectare"
" Time of concentration 43.911 5.005 16.704 minutes"
" Time to Centroid 169.090 105.574 124.673 minutes"
" Rainfall depth 41.024 41.024 41.024 mm"
" Rainfall volume 560.06 328.93 888.99 c.m"
" Rainfall losses 31.985 5.233 22.087 mm"
" Runoff depth 9.039 35.791 18.937 mm"
" Runoff volume 123.40 286.97 410.37 c.m"
" Runoff coefficient 0.220 0.872 0.462 "

" Maximum flow 0.023 0.185 0.187 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.187 0.187 0.000 0.000"
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LandSmirh

ENGINEERING & CONSULTING LTD.

POST-DEVELOPMENT — UNCONTROLLED RUNOFF - 25-YEAR STORM:

" MIDUSS OULPUL = === === e e e e e e e e e e e e >n
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created Sunday, February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: Z:\Project Files\PROJECTS\"
" _Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"
" Output filename: Post_25 Ul.out"
" Licensee name: LandSmith"
" Company LandSmith"
" Date & Time last used: 2/17/2026 at 4:11:48 PM"
" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"
" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"
" 1 Chicago storm"

" 821.000 Coefficient A"

" 4.000 Constant B"

" 0.735 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 118.015 mm/hr"

" Total depth 53.312 mm"

" 6 025hyd Hydrograph extension used in this file"
" 33 CATCHMENT 101"

" 1 Triangular SCS"
" 1 Equal length"

" 1 SCS method"

" 101 25 Year Pre"

" 37.000 % Impervious"

" 2.167 Total Area"

" 75.000 Flow length"

" 1.000 Overland Slope"
" 1.365 Pervious Area"

" 75.000 Pervious length"
" 1.000 Pervious slope"
" 0.802 Impervious Area"
" 75.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.291 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.892 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.259 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 1.365 0.802 2.167 hectare"
" Time of concentration 35.223 4.467 15.448 minutes"
" Time to Centroid 157.015 104.034 122.950 minutes"
" Rainfall depth 53.312 53.312 53.312 mm"

" Rainfall volume 727.82 427.45 1155.27 c.m"

" Rainfall losses 37.795 5.732 25.932 mm"

" Runoff depth 15.517 47.580 27.380 mm"

" Runoff volume 211.84 381.49 593.33 c.m"

" Runoff coefficient 0.291 0.892 0.514 "

" Maximum flow 0.049 0.252 0.259 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.259 0.259 0.000 0.000"
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POST-DEVELOPMENT — UNCONTROLLED RUNOFF - 100-YEAR STORM:

10

LandSmirh

ENGINEERING & CONSULTING LTD.

MIDUSS OUEPUL === === mm = m oo o oo o o e >
MIDUSS version Version 2.25 rev. 473"
MIDUSS created Sunday, February 7, 2010"
Units used: ie METRIC"

Job folder:

Z:\Project Files\PROJECTS\"

_Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

Output filename:
Licensee name:

Company

Date & Time last used:

Post 100 _Ul.out"

LandSmith"
LandSmith"

2/17/2026 at 4:00:08 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 980.000 Coefficient A"

" 3.700 Constant B"

" 0.732 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 144.260 mm/hr"

" Total depth 64.717 mm"

" 6 100hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 100_Year_ Pre"

" 37.000 % Impervious"

" 2.167 Total Area"

" 75.000 Flow length"

" 1.000 Overland Slope"

" 1.365 Pervious Area"

" 75.000 Pervious length"

" 1.000 Pervious slope"

" 0.802 Impervious Area"

" 75.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.347 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.903 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.330 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 1.365 0.802 2.167 hectare"
" Time of concentration 30.364 4.112 14.489 minutes"
" Time to Centroid 149.914 102.975 121.529 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"
" Rainfall volume 883.53 518.90 1402.42 c.m"
" Rainfall losses 42.277 6.263 28.951 mm"
" Runoff depth 22.440 58.455 35.766 mm"
" Runoff volume 306.36 468.68 775.04 c.m"
" Runoff coefficient 0.347 0.903 0.553 "

" Maximum flow 0.082 0.314 0.330 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.330 0.330 0.000 0.000"
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ENGINEERING & CONSULTING LTD.

POST-DEVELOPMENT — AREA 1 - 100-YEAR STORM:

" MIDUSS OULPUL === === e e e e e >n
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created Sunday, February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: Z:\Project Files\PROJECTS\"
" _Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"
" Output filename: Post 100 _Cl.out"
" Licensee name: LandSmith"
" Company LandSmith"
" Date & Time last used: 2/18/2026 at 10:45:04 AM"
" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"
" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"
" 1 Chicago storm"

" 980.000 Coefficient A"

" 3.700 Constant B"

" 0.732 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 144.260 mm/hr"

" Total depth 64.717 mm"

" 6 100hyd Hydrograph extension used in this file"
" 33 CATCHMENT 101"

" 1 Triangular SCS"
" 1 Equal length"

" 1 SCS method"

" 101 100_Year_ Pre"

" 30.400 % Impervious"

" 0.092 Total Area"

" 20.000 Flow length"

" 1.000 Overland Slope"
" 0.064 Pervious Area"

" 20.000 Pervious length"
" 1.000 Pervious slope"
" 0.028 Impervious Area"
" 20.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.346 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.906 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.014 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.064 0.028 0.092 hectare"
" Time of concentration 13.739 1.860 7.403 minutes"
" Time to Centroid 128.304 99.816 113.110 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"

" Rainfall volume 41.44 18.10 59.54 c.m"

" Rainfall losses 42.322 6.112 31.314 mm"

" Runoff depth 22.395 58.605 33.403 mm"

" Runoff volume 14.34 16.39 30.73 c.m"

" Runoff coefficient 0.346 0.906 0.516 "

" Maximum flow 0.007 0.011 0.014 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.014 0.014 0.000 0.000"
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POST-DEVELOPMENT — AREA 2 - 100-YEAR STORM:
MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:

10

Output filename:
Licensee name:

Company

Date & Time last used:

LandSmirh

ENGINEERING & CONSULTING LTD.

Version 2.25 rev. 473"
Sunday, February 7, 2010"
ie METRIC"

Z:\Project Files\PROJECTS\"

_Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"

Post 100 _C2.out"
LandSmith"

LandSmith"

2/18/2026 at 12:01:17 PM"

" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"

" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"

" 1 Chicago storm"

" 980.000 Coefficient A"

" 3.700 Constant B"

" 0.732 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 144.260 mm/hr"

" Total depth 64.717 mm"

" 6 100hyd Hydrograph extension used in this file"

" 33 CATCHMENT 101"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 101 100 _Year Post"

" 9.000 % Impervious"

" 0.438 Total Area"

" 50.000 Flow length"

" 1.000 Overland Slope"

" 0.399 Pervious Area"

" 50.000 Pervious length"

" 1.000 Pervious slope"

" 0.039 Impervious Area"

" 50.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.347 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.899 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.032 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.399 0.039 0.438 hectare"
" Time of concentration 23.807 3.224 19.605 minutes"
" Time to Centroid 141.386 101.729 133.290 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"
" Rainfall volume 257.95 25.51 283.46 c.m"
" Rainfall losses 42.272 6.505 39.053 mm"
" Runoff depth 22.445 58.212 25.664 mm"
" Runoff volume 89.46 22.95 112.41 c.m"
" Runoff coefficient 0.347 0.899 0.397 "

" Maximum flow 0.029 0.016 0.032 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.032 0.032 0.000 0.000"
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LandSmirh

ENGINEERING & CONSULTING LTD.

POST-DEVELOPMENT — CONTROLLED AREAS (ROUTING) - 100-YEAR STORM:

" MIDUSS OULPUL === === e e e e o e e e e e e >n
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created Sunday, February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: Z:\Project Files\PROJECTS\"
" _Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"
" Output filename: Post 100 CONTROLS.out"
" Licensee name: LandSmith"
" Company LandSmith"
" Date & Time last used: 2/18/2026 at 11:10:35 AM"
" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"
" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"
" 1 Chicago storm"

" 980.000 Coefficient A"

" 3.700 Constant B"

" 0.732 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 144.260 mm/hr"

" Total depth 64.717 mm"

" 6 100hyd Hydrograph extension used in this file"
" 33 CATCHMENT 101"

" 1 Triangular SCS"
" 1 Equal length"

" 1 SCS method"

" 101 No description"
" 57.600 % Impervious"

" 0.493 Total Area"

" 50.000 Flow length"

" 1.000 Overland Slope"
" 0.209 Pervious Area"

" 50.000 Pervious length"
" 1.000 Pervious slope"
" 0.284 Impervious Area"
" 50.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.347 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.899 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.117 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.209 0.284 0.493 hectare"
" Time of concentration 23.807 3.224 7.774 minutes"
" Time to Centroid 141.386 101.729 110.496 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"

" Rainfall volume 135.28 183.78 319.06 c.m"

" Rainfall losses 42.272 6.505 21.671 mm"

" Runoff depth 22.445 58.212 43.047 mm"

" Runoff volume 46.92 165.30 212.22 c.m"

" Runoff coefficient 0.347 0.899 0.665 "

" Maximum flow 0.015 0.113 0.117 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.117 0.117 0.000 0.000"

" 54 POND DESIGN"

" 0.117 Current peak flow c.m/sec"

" 0.058 Target outflow c.m/sec"

" 212.2 Hydrograph volume c.m"

" 10. Number of stages"

" 89.150 Minimum water level metre"
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LandSmirh

ENGINEERING & CONSULTING LTD.

" 89.650 Maximum water level metre"

" 89.150 Starting water level metre"

" 0 Keep Design Data: 1 = True; 0 = False"

" Level Discharge Volume"

" 89.150 0.000 0.000"

" 89.200 1.01E-05 17.800"

" 89.250 1.01E-05 35.600"

" 89.300 1.01E-05 53.400"

" 89.350 1.01E-05 71.200"

" 89.400 1.01E-05 89.000"

" 89.450 0.00106 106.800"

" 89.500 0.00375 124.600"

" 89.550 0.00440 142.400"

" 89.650 0.00738 200.000"

" 1. OUTFLOW PIPE"

" Upstream Downstr'm Pipe Pipe Manning Entry"
" invert invert Length Diameter 'n' loss Ke"
" 89.400 89.300 13.000 0.100 0.015 0.330"
" Peak outflow 0.006 c.m/sec"

" Maximum level 89.609 metre"

" Maximum storage 176.356 c.m"

" Centroidal lag 6.176 hours"

" 0.117 0.117 0.006 0.000 c.m/sec"

" 40 HYDROGRAPH Next link "

" 5 Next link "

" 0.117 0.006 0.006 0.000"

" 33 CATCHMENT 102"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"

" 102 No description"

" 41.800 % Impervious"

" 1.074 Total Area"

" 50.000 Flow length"

" 1.000 Overland Slope"

" 0.625 Pervious Area"

" 50.000 Pervious length"

" 1.000 Pervious slope"

" 0.449 Impervious Area"

" 50.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.347 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.899 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.190 0.006 0.006 0.000 c.m/sec"

" Catchment 102 Pervious Impervious Total Area "

" Surface Area 0.625 0.449 1.074 hectare"
" Time of concentration 23.807 3.224 10.414 minutes"
" Time to Centroid 141.386 101.729 115.582 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"
" Rainfall volume 404.53 290.54 695.06 c.m"
" Rainfall losses 42.272 6.505 27.322 mm"
" Runoff depth 22.445 58.212 37.395 mm"
" Runoff volume 140.29 261.33 401.63 c.m"
" Runoff coefficient 0.347 0.899 0.578 "

" Maximum flow 0.046 0.179 0.190 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.190 0.190 0.006 0.000"

" 54 POND DESIGN"

" 0.190 Current peak flow c.m/sec"

" 0.058 Target outflow c.m/sec"

" 525.9 Hydrograph volume c.m"

" 11. Number of stages"

" 88.600 Minimum water level metre"
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ENGINEERING & CONSULTING LTD.

" 89.100 Maximum water level metre"

" 89.150 Starting water level metre"

" 0 Keep Design Data: 1 = True; 0 = False"

" Level Discharge Volume"

" 88.600 0.000 0.000"

" 88.650 1.01E-05 33.000"

" 88.700 1.01E-05 66.000"

" 88.750 1.01E-05 99.000"

" 88.800 1.01E-05 132.000"

" 88.850 1.01E-05 165.000"

" 88.900 0.00253 198.000"

" 88.950 0.01042 231.000"

" 89.000 0.02107 264.000"

" 89.050 0.02107 300.000"

" 89.100 0.1151 400.000"

" 1. WEIRS"

" Crest Weir Crest Left Right"

" elevation coefficie breadth sideslope sideslope"

" 89.050 0.900 5.000 3.000 3.000"

" 2. OUTFLOW PIPE"

" Upstream Downstr'm Pipe Pipe Manning Entry"
" invert invert Length Diameter 'n' loss Ke"
" 88.850 88.750 20.000 0.150 0.015 0.330"
" 88.850 88.750 20.000 0.150 0.015 0.330"

" Peak outflow
" Maximum level

190

Maximum storage
Centroidal lag
" O.

0.190

0.087 c.m/sec"
89.092 metre"
383.870 c.m"

3.467 hours"

0.087 0.000 c.m/sec"

MIDUSS v2 Output Files
7277 East-West Line, Niagara-on-the-Lake
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POST-DEVELOPMENT — CONTROLLED AREAS (VOLUMES) - 100-YEAR STORM:

" MIDUSS OULPUL === === e e e e o e e e e e e >n
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created Sunday, February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: Z:\Project Files\PROJECTS\"
" _Niagara-on-the-Lake\727 East-West Line, Niagara-on-the-Lake\SWM\MIDUSS"
" Output filename: Post_100_VOLUMES.out"
" Licensee name: LandSmith"
" Company LandSmith"
" Date & Time last used: 2/18/2026 at 11:45:56 AM"
" 31 TIME PARAMETERS"

" 5.000 Time Step"

" 180.000 Max. Storm length"
" 3600.000 Max. Hydrograph"

" 32 STORM Chicago storm"
" 1 Chicago storm"

" 980.000 Coefficient A"

" 3.700 Constant B"

" 0.732 Exponent C"

" 0.500 Fraction R"

" 180.000 Duration"

" 1.000 Time step multiplier"

" Maximum intensity 144.260 mm/hr"

" Total depth 64.717 mm"

" 6 100hyd Hydrograph extension used in this file"
" 33 CATCHMENT 101"

" 1 Triangular SCS"
" 1 Equal length"

" 1 SCS method"

" 101 No description"
" 57.600 % Impervious"

" 0.493 Total Area"

" 50.000 Flow length"

" 1.000 Overland Slope"
" 0.209 Pervious Area"

" 50.000 Pervious length"
" 1.000 Pervious slope"
" 0.284 Impervious Area"
" 50.000 Impervious length"

" 1.000 Impervious slope"

" 0.250 Pervious Manning 'n'"

" 75.000 Pervious SCS Curve No."

" 0.347 Pervious Runoff coefficient"

" 0.100 Pervious Ia/S coefficient"

" 8.467 Pervious Initial abstraction"

" 0.015 Impervious Manning 'n'"

" 98.000 Impervious SCS Curve No."

" 0.899 Impervious Runoff coefficient"

" 0.100 Impervious Ia/S coefficient"

" 0.518 Impervious Initial abstraction"

" 0.117 0.000 0.000 0.000 c.m/sec"

" Catchment 101 Pervious Impervious Total Area "

" Surface Area 0.209 0.284 0.493 hectare"
" Time of concentration 23.807 3.224 7.774 minutes"
" Time to Centroid 141.386 101.729 110.496 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"

" Rainfall volume 135.28 183.78 319.06 c.m"

" Rainfall losses 42.272 6.505 21.671 mm"

" Runoff depth 22.445 58.212 43.047 mm"

" Runoff volume 46.92 165.30 212.22 c.m"

" Runoff coefficient 0.347 0.899 0.665 "

" Maximum flow 0.015 0.113 0.117 c.m/sec"
" 40 HYDROGRAPH Add Runoff "

" 4 Add Runoff "

" 0.117 0.117 0.000 0.000"

" 33 CATCHMENT 102"

" 1 Triangular SCS"

" 1 Equal length"

" 1 SCS method"
" 102 No description”
" 41.800 % Impervious"

MIDUSS v2 Output Files
7277 East-West Line, Niagara-on-the-Lake Page M15
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1.074 Total Area"
" 75.000 Flow length"
" 1.000 Overland Slope"
" 0.625 Pervious Area"
" 75.000 Pervious length"
" 1.000 Pervious slope"
" 0.449 Impervious Area"
" 75.000 Impervious length"
" 1.000 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.347 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.903 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.183 0.117 0.000 0.000 c.m/sec"
" Catchment 102 Pervious Impervious Total Area "
" Surface Area 0.625 0.449 1.074 hectare"
" Time of concentration 30.364 4.112 13.256 minutes"
" Time to Centroid 149.914 102.975 119.325 minutes"
" Rainfall depth 64.717 64.717 64.717 mm"
" Rainfall volume 404.53 290.54 695.06 c.m"
" Rainfall losses 42.277 6.263 27.223 mm"
" Runoff depth 22.440 58.455 37.494 mm"
" Runoff volume 140.27 262.42 402.69 c.m"
" Runoff coefficient 0.347 0.903 0.579 "
" Maximum flow 0.038 0.176 0.183 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.183 0.300 0.000 0.000"
MIDUSS v2 Output Files
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Page M16



NOTES:

1. SUPPORT LAYER ~ 2in OF ANGULAR GRAVEL

#78 OR SIMILAR. THICKNESS MAY BE REDUCED

IF BASE CBR >6. BED ECORASTER INTO SUPPORT
LAYER USING PLATE COMPACTOR OR SIMILAR.

2.BASE LAYER —COMPOSITION AND THICKNESS
PER ENGINEER. SEE ECORASTER BEST PRACTICES
MANUAL FORTYPICAL INSTALLATIONS AND
SUGGESTED PRODUCT USES AND DETAILS.

3.E50 MAY BE LEFT UNFILLED IF VEHICLE TIRE
OR SURFACE LOAD PRE SSURE <115psi. EDGES
WHERE VEHICLES OR LOADS ENTER OR LEAVE
SHOULD BE SUPPORTED BY GRAVEL FILLING OR
SOLID EDGINGTO MINIMIZE EDGE DEFORMATION.
TRAVEL SURFACES. ANy FILLINGTOBE PER |
ECORASTER E50 ENGINEER OR PROJECT SPECIFICATIONS.

4. ALLOW FOR THERMAL EXPANSION WHEN
INSTALLING IN ACONFINED AREABY LEAVING
ADEQUATE SPACE BETWEEN ECORASTER AND
ADJACENT PAVEMENT OR HARD SURF ACES.
ECORASTER IS 100% RECYCLED LDPE WITH A
WORKINGTEMPERATURE RANGE OF —65 TO 150-.

5.E50 INDIVIDUAL GRIDS ARE ANOMINAL

13x 13x 2in WHEN ASSEMBLED. A 3x 4
PREASSEMBLED MULTI GRID (SHOWN )

IS SHIPPED TOTHE JOB SITE FOR EASE OF
INSTALLATION. WEIGHT IS 1.95 Ib/ sf.
ECORASTER IS NONTOXICTO FISH ANDWILDLIFE.
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INSTALLINTHIS DIRECTION

sraer L
INSTALLING o~

AT THIS 6.GRIDS SNAP TOGETHER WITH FOOT
CORNER INSTALL INTHIS DIRECTION PRESSURE S(NO TOOLS REQUIRED ) AND CAN
BE CUT ON SITE WITH SAWSALL, CIRCULAR SAW,

CONCRETE SAW OR SIMILAR.

7.ECORASTER CARRIES A20YEAR WARRANTY
WHEN INSTALLED PERTHIS DRAWING. CONSULT

E50 ENGINEER FOR ANY ADDITIONAL REQUIREMENTS
ON ALL PROJECTS PRIORTO CONSTRUCTION.

%~ —SUPPORT LAYER 8.TYPICAL GRAVEL FILLING FOR THE ECORASTER
5 ISTHE SAME MATERIAL AS THE SUPPORT LAYER.
OTHER MATERIALS PER ENGINEER.

. ———BASE LAYER

R R R R
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®
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Installation manual

FCORASTER® GRAVEL

(ECORASTER® + chippings/broken stone = ECORASTER® GRAVEL)



ECORASTER® GRAVEL

Why ECORASTER®?

Preparations

g Quick and easy to install (about 100 m? per person per hour)
because it is lightweight (approx. 5 - 11 kg/m? depending on type)

& Low transport and handling costs

g High load capacity (up to 350 t/m?)

(4 Safety locking system

&  surface reinforcement with natural drainage

Y Extremely versatile thanks to additional components like slope

angles, Curvepieces, parking space markers

Determining how much sand, broken stone
etc. you need

Before determining how much chippings / broken stone etc. you need, you
should specify exactly the height of the surfaces. With larger surfaces you
should work with a spirit level or laser.

Calculate how much you need to fill the grids as follows:

0.95 x area x grid height

@ Minimises maintenance

g Non-slip and crackproof

(4 Weatherproof and environmentally friendly

@ Resistant to frost and UV radiation

(4 Easy to fit to borders or cut to shape

If you do not build a base layer, surface drainage is not assured. Not only
that, movement in the natural soil can cause unevenness. ECORASTER®
considerably increases the load capacity of the surface, but it goes without
saying that even ECORASTER® will be tested to its limits if the entire ground

gives way extensively.

Example: car park with chippings
ECORASTER® GRAVEL

ECORASTER® GRAVEL

< Base Layer
3cm [1.18in] compacted
filling material

Draining layer
< 20cm [7.87 in] compacted
draining gravel

<« Substructure 10 [3.93 in] to 40 cm
[15.74 in] draining gravel

< Anti-contaminant geotextile

< Foundation

Fill in the ECORASTER
Gravel/sand/chippings: Fill in the grids with appropriate material

Levelling course
Put on a layer of 2/5 mm chippings (height approx. 2 cm)
and level off roughly

Drainage layer
Put on broken stone grain size 5/32 mm or similary and
compact (roller or plate vibrator)

Total height of broken stone for cars: approx. 25 cm

Total height of broken stone for trucks: approx. 45 cm

Natural soil

Create an approx. 1 - 1,5 % gradient in the ground



ECORASTER® GRAVEL

Working with the
preconnected grids

If there should be some kerbstones, make
sure to leave a gap of min. 5 cm.*

ECORASTER® is quick and easy to lay without machinery. The system is delivered in precon-
nected units of 12 sections and can be taken straight off the pallet and laid in one go.

The ECORASTER System should be installed
~ plain to surrounding edges.*

Installing

To lay the grids, start in one corner of the area. The lugs of the first row must point in the direc-
tion you are working in. The subsequent rows are then pressed into the lugs of the laid surface.
We recomend to use a plumb line when installing ECORASTER.

To avoid surface distortion at the edges cau-
Disconnecting

sed by the shear forces of cars, the ECORA-
STER System can be fixed with ground an-
) ) chors at the rear end of the parking area.*
The preconnected sheets can be taken apart if necessary. Lay the sheet you wish to take apart
on another sheet and, using your foot, press the tiles you want to remove down and out of
the safety locking system.

Fitting - cutting to size

m—>-

For quick and clean tile cutting, the following tools have proved most effective in practice: \ I
- Circular saw

« Flex (cutting disk) As an alternative to earthnails you may
« Compass saw

also just press down the rear part of the
ECORASTER*

* Direction of travel from left to right



ECORASTER® GRAVEL

Things to bear in mind!

Note that, in relation to the height of the base layer, the vibrator
action will press in the ECORASTER® by approx. 0.5 cm.

After infilling ECORASTER®, some slight settling may occur. Flee-
ce from geotextiles reliably prevents of mixing up the ground
construction layers with the soil. When laying ECORASTER® during
the warm summer months, ensure laying ECORASTER®, the grids are
infilled and overfilled right after installation.

For areas that mainly used by trucks / heavy vehicles (tight turning
circles) we recommend to cover the ECORASTER with a layer of
1 =2 cm chippings.

Alternatively, you can use the ECORASTER Stone system.

Tip

For quick and clean cutting to size, a circular saw has proved most
effective in practice. For smaller corners which must be cut exactly
to size, we recommend that you use a compass saw or strong prun-
ing shears. Do not cut the grids in advance. If possible, lay them
over the border and then cut them. Use a small base (slat / board /
ECORASTER®) to make it easier to cut.

Purus NA Ecoraster Inc.

0 PO Box 301

Pu RUS Listowel Main, ON, N4W 3H4
info@ecorastergrid.com

PLASTICS 800 495 5517

Accessories

- Parking space markers
Parking space markers are available in white and can be inserted
into the grid without further preparation

+ Slope angles
Universal Slope angle adjustable up to 90°

+ Curvepieces
« Ground anchor

Geotextiles

www.ecorastergrid.com
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ECORASTER®

The perfect solution for heav-duty use;
commercial, industrial and mining

090.
™ & &

Technical specifications Certificates
Dimensions Binx1Binx2in TOV Unlimited lifespan
Wall thickness 0.2in DIN 1072 Carrying load up to 20 t
Carrying load Exceeds H20 and HL93 (fill/base dependent) axleload
Weight per sq ft 1.95 lbs DIN 38412 Environmentally neutral
Weight per unit 2.33 |bs DIN 1072 Road and footbridges
Wall height 2in DIN EN ISO 124 B125 requirements for
I . ki
Material 100% recycled LDPE COVETINgs on car paring
areas
Pressure resistance Up to 20 t axle load in acc. with DIN 1072
Dimensional stability Temperature range -58° Fto+194'F
Deformation 0.5% at normal temperatures 68" Fto+176"F
Moisture absorption 0.01 oo
Solubility Resistant to acids, alkalis, alcohols, oil, diesel, Most SU.ltable fOI‘
gasoline, (de-icing salt, ammonia, acid rain,
etc.)
Commercial, Industrial + Military
Parking lots and driveways with snow conditions
Emergency and tire access lanes
. . Outdoor warehousing and logistics areas
Dehvery unlts Road shoulder reinforcement
Streetcar track fill reinforcement
1 Roads
Packaging unit 1 layer (= 12 pieces = 14.08 sq ft) Oil and mining applications
Layer per pallet 8 Shooting ranges

- Military applications

Sq ft per Pallet 615 sqft Erosion control

Runway extensions and taxiways
Helicopter landing pads

Dimensions 41.3 in x 53.1 in x90.2 in Grass parking pads
Paddocks, round pens and equine exercisers

Pieces per pallet 516

: Weight per pallet 1,232 Ibs (incl. pallet)

Purus NA Ecoraster Inc.
PO Box 301
Listowel Main, ON, N4W 3H4

— ® fo@ t d.
# ECORASTER" | = o www.ecorastergrid.com
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