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SUMMARY  
 

King EPCM (the Engineer) was retained by Xue Ju Zheng (the Client) to conduct civil 

engineering designs for a proposed development, including the creation of a Functional Servicing 

Report (FSR). The property was located at 0th Forks Road, Part of Lots 23 to 25, Con 4, East of 

the Welland Canal, City of Port Colborne, Ontario (the Site).  

 

The purpose of the development is to construct an industrial development (recycling construction 

waste, indoor/outdoor processing, outdoor storage, offices) with a trailer park on site. 

 

The equivalent population for industrial purposes is 0.0272 persons/GFA (m2). Therefore, for an 

area of 186 m2, the total population is 5 persons.  

No City’s water main or sanitary services are available in the vicinity of the Site. A well with a Tag 

no. of 6604938 (A004380) is located on the subject property and is currently in active use. 

According to a pumping test conducted on October 01, 2025, for a duration of 160 minutes, the 

average discharge of the well was approximately 110 L/min.  

 

The average daily demand, maximum daily, and maximum hourly demands are 1.11, 1.98, and

2.99 L/min, respectively.

The required firefighting flow is calculated as 4,000 L/min (1057 GPM), and the required capacity

of the storage holding tanks is found as 360m3, provided by six (6) model H60S precast concrete 

water holding tanks from Wilkinson Heavy Precast Limited, each with a capacity of 36 m³.

As a septic system will be used to provide sanitary service for the site, the design flow is

determined solely based on the average daily sanitary flow generated by the population within the

site. Therefore, for a population of 5, the design flow for designing the septic is 1,500 L/d.

 

The peak runoff in pre-development conditions is 179.2 and 415.1 l/s for 2 and a 100-year return 

period event, respectively. At the post-development conditions, the amounts will be 193 and 446 

l/s, respectively.  

 

A Grass Swale started from the middle driveway to the north and then continued along the northern 

limit of the developed area and directed to the south towards the existing culvert, which directed 

flows to the existing municipal drain. 
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1. INTRODUCTION 
 

King EPCM (the Engineer) was retained by Xue Ju Zheng (the Client) to conduct civil 

engineering designs for a proposed development, including the creation of a Functional Servicing 

Report (FSR). The property was located at 0th Forks Road, Part of Lots 23 to 25, Con 4, East of 

the Welland Canal, City of Port Colborne, Ontario (the Site). The FSR is presented here to assess 

the existing municipal infrastructures in the vicinity of the project, identify any external drainage 

conditions, illustrate designing the stormwater conveyance system, provide the best management 

plan to control on-site erosion and sedimentation during construction, and finally, to indicate the 

synchrony of the proposed development’s FS and SWM with the existing water, sanitary, and 

stormwater infrastructures.  

 

1.1. PROPERTY INFORMATION 
 

While the total area of the Site is approximately 33.1 ha, the developed part is 21,656.3 m2. 

The Site, under its present conditions, is vacant. More data about the Site is provided below: 

 

Site Address:  0th Forks Road, Port Colborne, Ontario 

PIN:    64456-0099 (LT) 

Legal Description:  PART OF LOTS 23, 24, and 25, Plan 59R - 12468. 

 

 

1.2. PROPOSED DEVELOPMENTS 
 

The purpose of the development is to construct an industrial development (recycling 

construction waste, indoor/outdoor processing, outdoor storage, offices) with a trailer park on 

site. The details of the development are as follows: 

 

• Total Site area = 330,929.4 m2 

• Developed area = 21,656.3 m2  (TIMP = 10.93%@2,367.3 m2) 

o Building = 93.0 m2 

o Parking = 74.3 m2 

o Concrete pad = 459.7 m2 

o Storage area = 746.0 m2 

o Gravel driveway/walkway = 994.3 m2 

o Parkland (grass and trees) = 19,289.0 m2 

 

An aerial photo of the Site is presented in Figure 1. The site plan and the topographic information 

under pre-development conditions are provided in Appendix I. The site plan and site servicing 

plan under post-development conditions is presented in Appendix II. 
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Figure 1–An aerial view of 0th Forks Rd E., Port Colborne, Ontario 

 

2. EQUIVALENT POPULATION 

 
Following the City of Toronto (2021), the equivalent population for industrial purposes is 0.0272 

persons/GFA (m2). Therefore, for an area of 186 m2, the total population is 5 persons.  

3. WATER SERVICING 

3.1. AVAILABLE WATER SERVICES 
 

No City’s water main or sanitary services are available in the vicinity of the Site. A well with 

a Tag no. of 6604938 (A004380) is located on the subject property and is currently in active use. 

According to a pumping test conducted on October 01, 2025, for a duration of 160 minutes, the 

average discharge of the well was approximately 110 L/min.  

 

3.2. DOMESTIC DEMAND 
 

The water demand for the Site is calculated based on the City of Welland (2013) as follows:  

 

-Average daily domestic demand: 320 L/c/d  
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-Maximum daily domestic demand: 570 L/c/d 

-Peak domestic rate: 860 L/c/d 

-Fire demand should be considered in accordance with the Insurer’s Advisory Organization’s 

(formerly Canadian Underwriters Association) requirements. 

 

In Table 1, the domestic water demand requirements for the Average Daily, Maximum Daily, and 

Peak Hourly demand scenarios are indicated.  

 
Table 1. Post -Development Domestic Water Demands 

Population A Average Daily 

Demand B 

(l/min) 

Max. Daily 

Peaking Factor C 

Max. Hourly 

Peaking Factor D 

Max. Daily 

DemandE 

(l/min) 

Max. Hourly 

DemandF 

(l/min) 

5 1.11 1.78 2.69 1.98 2.99 
A Population = 186 m2 ×0.0272 persons/m2  = 5 persons 
B Average Daily Demand = 320 l/cap/day × 5 persons = 1,200 l/d 
C Max. Daily Peaking Factor = 1.78 (refer to City of Welland, 2013) 
D Max. Hourly Peaking Factor = 2.69 (refer to City of Welland, 2013) 
E Max. Daily Demand = Average Daily Demand × Max. Daily Peaking Factor 
F Max. Hourly Demand = Average Daily Demand × Max. Hourly peaking Factor 

 

3.3. FIREFIGHTING FLOW DEMAND

According to the information provided by the architect (see Appendix III), the building is 

classified as Group F, Division 3 (Table 9.10.2.1) under Part 9 of the Ontario Building Code and 

is not equipped with a sprinkler system. Based on this classification, and in accordance with the 

Fire Underwriters Survey (FUS, 2020), the building is identified as Type V (Wooden Frame 

Construction), and the required firefighting flow has been estimated using FUS guidelines.

In accordance with the Fire Underwriters Survey (FUS) guidelines, the required firefighting flow 

is estimated to be approximately 4,000 L/min. This flow must be sustained for a minimum 

duration of 1.50 hours as specified by the guidelines. Based on these requirements, the total 

storage capacity needed is calculated to be 360 m³ to ensure an adequate water supply for 

firefighting purposes. To meet this demand, six precast concrete water holding tanks model 

H60S from Wilkinson Heavy Precast Limited, each with a capacity of 60 m³, have been 

selected to provide the necessary storage volume.

In Table 2, a summary of the total water demand, including domestic and firefighting flow, is 

presented.

The detailed calculations for the firefighting flow requirement are presented in Appendix IV. 

Details for the storage holding tanks are presented in Appendix II.
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Table 2. Estimated required maximum day and maximum hours demands, plus the 

firefighting requirement flow 

Water 

Use 

Type 

Population Ave. Day 

Demand 

(L/min) 

Max. Daily 

Demand 

(L/min) 

Peak Hour 

Demand 

(L/min) 

Fire Flow 

(L/min) 

Max. Daily 

Plus Fire 

Flow (L/min) 

Industrial 5 1.11 1.98 2.99 4,000 4,002 

4. SANITARY SEWAGE SERVICING 
 

4.1. EXISTING CONDITIONS 
 

As stated above, there are no City’s infrastructures near the Site. Therefore, a septic system 

should be constructed to provide the service to the Site.  

 

4.2.  SANITARY DEMAND 
 

As per the Niagara Region 2021 Master Servicing Plan, the following design criteria for 

projecting wastewater flow are used to predict the sanitary flow: 

• Residential flow Generation: 255 Lpcd 

• Employment Flow Generation: 310 Lpcd 

• Peaking Factor based on the Harmon formula with values between 2 and 4. 

• Extraneous Flow Design allowance: 

▪ 0.4 L/s/ha for existing areas 

▪ 0.286 L/s/ha for new development 

 

As a septic system will be used to provide sanitary service for the site, the design flow is 

determined solely based on the average daily sanitary flow generated by the population within 

the site. Therefore, for a population of 5, the design flow for designing the septic is 1500 L/d. 

The details of the designed septic system are as follows: 

 

- Daily discharge: 1,500 L 

- Filter bed size: 20 m2 

- Filter bed width: 4 m 

- Filter bed length: 5 m 

- Distribution pipe runs: 3 

- Total bed area: 260 m2 

- Septic tank size: 4,500 L 

- Pump tank size: 1,500 L 

 

For more details of the septic system, see Appendix V. 
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5. STORMWATER MANAGEMENT 
 

It should be noted that a separate Stormwater Management Report is available, and the 

information below is only a summary. 

 

5.1. PRE-DEVELOPMENT CONDITIONS 
 

The site conditions prior to development can be broken down into several groups of information:  

 

5.1.1. Topographic Elevation & Base Precipitation 
 

• The Site is situated in the physiographical region known as Haldimand clay plain along 

the shoreline of Lake Erie, where an intermixture of lacustrine clay and glacial clay till 

occurs above a shallow limestone bedrock of the Bois Blanc formation. 

• Site survey & topographic information are in Appendix I. 

• The south portion of the site is in the watershed of the Indian Creek Municipal Drain, 

and the north portion is in the watershed of the Lyons Creek Municipal Drain, with 

Clay Hydrologic Soil Group D. The north portion of the property is not abutting the 

Forkes Road allowance and has no access to it, while the south limit of the parcel abuts 

the municipal drain. 

• Base yearly precipitation is 1000.9 mm/year (EC Welland-Pelham monitoring station-

1977 to 2006, Climate ID: 6139445, Appendix VI) 

5.1.2. Vegetation & Evapotranspiration 
 

• The site property is considered irregular in shape, measures approximately 31 ha, and 

is located on the east side of Welland Canal/Canal Road, northwest of the intersection 

of Third Concession and Ramey Road, City of Port Colborne.  

• 1.9 ha / 89.0% of the Site (developed area) is a grassy lawn, along with dense tree 

covers. 

• The estimated site's actual evapotranspiration is 583.3mm/year (Appendix VI) 

 

5.1.3. Stormwater Run-Off 
 

• There are no city-maintained stormwater sewers, with stormwater generally infiltrated 

by clay soils or collected by the interior ditches and discharged to the Municipal Indian 

Creek Drain, along the southern boundary. 
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• The historical well records and a new monitoring borehole drilled by the engineer 

within the Site, near the proposed development, confirm that the seasonal groundwater 

level in this property is low.  

 

• All minor & major storm site drainage is to be collected on-site and outlet towards the 

municipal drain (Indian Creek).  

 

• Based on an in-situ infiltration test using the ETC Pask Permeameter Apparatus, the 

infiltration rate of the upper clay layer mixed with gravel was 39.2 min/cm = 0.26 

mm/min = 15.3 mm/hour.  

 

• Native permeable infiltration rate should use a non-factored infiltration rate of 15.3 

mm/hour because the predominant soil material of this site is composed of clay mixed 

with gravel to a depth of more than 1 meter, and a factored engineering design 

infiltration rate of 6.1 mm/hour with a safety factor of 2.5 for infiltration purposes. 

 

• According to the NPCA Stormwater Management Policies and Guidelines (Section 7.2), 

when estimating flows for designing SWM structures, the modelling approach can be 

as simple as estimating peak flows with the Rational Method. The Rational Method is 

one of the earlier developed methods of calculating peak flows from the IDF curve. 

 

• Pre-development 2-year, 5-year, 10-year, 25-year, 50-year, and 100- year return period 

design storm events, peak flow conditions are calculated as follows: 

 

• Peak flow rate Modified Rational Formula: Qp = 2.78 × A × C × Ca ×  i 

 

o A = area in ha = 2.17  

o C = runoff coefficient = 0.39 (Clay, parkland & grass, 6.0% TIMP, flat, MTO 1997 

design chart 1.07 for rural & urban and Table 4.1, Niagara Region SWM Guidelines. 

See Appendix IX for more details). 

o Ca = Antecedent Precipitation Factor = 1.0 for 2, 5, and 10-year, 1.10 for 25-year, 

1.20 for 50-year, and 1.25 for 100-year. 

o i = average rainfall intensity in mm/hour using the Rational Method with a,b, and c 

values of 3-parameter design storm as: Intensity = a/(t+c)b, where t is time of 

concentration in hours; a, b, and c are constants (Table 1).  

 

• The minimum time of concentration per City standards is 10 minutes, which will be 

used in the following hydrological calculations for both pre and post-development 

scenarios.  
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• See Table 2: Pre-development peak flows for the 2-year through 100-year design storms 

based on the Rational Method with a,b,c values of 3-parameter design storm as: 

Intensity = a/(t+c)b and Q = 2.8CCaIA. The Rational Method calculations are included 

in Appendix VII for reference.  

 

Table 2 - Existing peak flows and rainfall intensities based on the Rational Method in pre-

development conditions 

Design Storm 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

a 755 830 860 900 960 1020 

b 0.789 0.777 0.763 0.745 0.736 0.731 

c 8 7.3 6.5 5.2 5.1 4.7 

Intensity (mm/hr) 77.2 90.6 101.3 118.5 130.2 143.0 

Total Runoff Qp (l/s) 179.2 210.4 235.2 302.8 362.8 415.1 

5.2. STORMWATER MANAGEMENT PLAN 
 

The SWM plan has been prepared in accordance with the MOE Stormwater Management 

Planning and Design Manual, City of Port Colborne Standards, and NPCA Stormwater 

Management Policies and Guidelines, as detailed in Section 12. The SWM plan is subject to 

review and approval by the City and NPCA and is presented in the following sections.    

5.3. DESIGN CRITERIA 
 

The following design criteria are to be satisfied in the proposed SWM plan: 

 

• The stormwater management plan must maintain existing stormwater runoff rates at 

the site outlet by restricting post development peak flow rates to pre-development 

levels for the 2-year through 100-year design storms; 

 

• The stormwater management plan must provide quantity control storage for storm 

events up to and including the 100-year design storm, in addition to the 25 mm storm 

runoff volume;  

 

• Safe conveyance of the 2-year to 100-year peak flows through the site to the 

downstream drainage system must be provided for surface runoff generated within the 

development;  
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• The storage requirements for the grass swale have been calculated based on Table 3.2 

of the Stormwater Management Planning and Design Manual (MOE, 2003) to ensure 

it meets water quality treatment objectives; and 

 

• Protect life and property from flooding and erosion. 

5.4. PROPOSED SWM PLAN 
 

The Client has proposed the implementation of industrial development (recycling construction 

waste, indoor/outdoor processing, outdoor storage, offices) with a trailer park on site, mostly on 

the existing impervious concrete pad, on the southwest corner of the Site, while the existing site 

consists of primarily open, undeveloped lands to the north with sparse trees and shrubs and only 

the south portion of the site, directly adjacent to the intersection of Ramey Rd and Third 

Concession has been developed, with site property post-development Total Impervious Surface 

Area (TIMP) = 2367.3 m2 / 10.9%.  

 

Due to the low groundwater level in the historical boreholes and newly drilled borehole logs, no 

groundwater observed during borehole drilling in the last month, and low draining soil 

surrounding the site, the Engineer proposes that rooftop downspouts along with runoff captured 

by driveway/parking will be directed to the pervious grass area to allow infiltration of stormwater 

runoff generated by the impervious areas, and then directed towards the existing interior ditches 

including proposed check-dams through sheet flow, to encourage passive infiltration of 

stormwater, provide linear storage in the conveyance system to dampen hydrologic response, 

and provide pre-treatment of stormwater prior to discharge to the municipal drain.  

 

Below is a summary of the proposed site conditions: 

 

• Total developed area = 2.17 ha 

• Total pervious surface area (grassy lawn+trees) = 1.93 ha (89.1%) 

• Total impervious surface area (TIMP) = 0.237 ha (10.9%) 

o 93.0 m2 – new building  

o 841.3 m2 – existing driveways 

o 37.3 m2 – proposed walkway 

o 115.7 m2 – proposed driveway 

o 74.3 m2 – proposed parking lot 

o 459.7 m2 – existing concrete pad 

o 746.0 m2 – proposed outdoor storage 

 



Functional Servicing Report 

0th Forks Road, 

Port Colborne, ON 

 

 

Page 12 

 

• The existing property is not serviced by any storm sewer or stormwater management 

facilities, except the main branch of the Indian Creek municipal drain along the 

southern boundary.  

 

• All roof leaders will be discharged into the grassy lawn through splash pads and 

infiltrate into the ground.  

• The runoff captured by the existing driveway/proposed parking/walkway will be 

directed into the grass area through the grading, and if there is any overflow in less 

frequent events, the water is directed to the interior ditches through the sheet flow and 

flows south towards the Indian Creek.  

 

• Post-development peak flow conditions are calculated as follows: 

 

• Peak flow rate Modified Rational Formula: Qp = 2.78 × A × C ×Ca × i 

o A = 2.17 ha 

o C = runoff coefficient = 0.42  (Clay, grassy lawn & trees, 10.9% TIMP, flat, 

MTO 1997 design chart 1.07 for rural & urban and Table 4.1, Niagara Region 

SWM Guidelines) 

o Ca = Antecedent Precipitation Factor = 1.0 for 2, 5, and 10-year, 1.10 for 25-

year, 1.20 for 50-year, and 1.25 for 100-year. 

o i = average rainfall intensity in mm/hour using the Rational Method with a,b, 

and c values of 3-parameters design storm. 

o The minimum time of concentration per city standards is 10 minutes. 

 

• See Table 3: Post-development peak flows for the 2-year through 100-year design 

storms based on the Rational Method, along with appropriate pre-development peak 

flows for the developed catchment area. The Rational Method calculations are included 

in Appendix VII for reference.  
 

Table 3 – Proposed peak flows based on the Rational Method 

Design Storm Return Period (years) 

2  5  10  25  50  100  

Intensity (mm/hr) 77.2 90.6 101.3 118.5 130.2 143.0 

Developed Catchment 

Runoff Qp (l/s) 
193.0 

(179.2) 

226.5 

(210.4) 

253.2 

(235.2) 

325.9 

(302.8) 

390.5 

(362.8) 

446.8 

(415.1) 

Allowable Runoff Qp (l/s) 179.2 210.4 235.2 302.8 362.8 415.1 

Note: (179.2) denotes pre-development peak flow. 
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5.5.  LIDS DIMENSIONS  

 

A Grass Swale started from the middle driveway to the north and then continued along the 

northern limit of the developed area and directed to the south towards the existing culvert, which 

directed flows to the existing municipal drain. The swale has a 0.5 m depth, 1.2m bottom width, 

and 200 m Length, with a static storage capacity of approximately 60 m3 between check dams 

to control post-development peak flows to pre-development levels for all storms up to and 

including the 100-year storm, and for detaining a 25 mm storm for 24 hours (Figure 2). 

 

It can be concluded that the designed capacity of the proposed LID is equal to 60 m3, and it can 

be able to manage most of the minor and major storms with 2 to 100-year return periods (See 

Appendix VIII for more details).  

 

 

 

                    
Figure 2- Proposed enhanced swale cross-sections 

5.6.  GRASS SWALE  
 

Swales are one of several LIDs for the treatment of stormwater runoff from project areas that 

are anticipated to produce pollutants of concern (e.g., roadways). A grassed swale is a graded 

and engineered landscape feature appearing as a linear, shallow, open channel with a trapezoidal 

or parabolic shape. The swale is vegetated with flood-tolerant, erosion-resistant plants. 

 

Grass swales (also referred to as vegetated open channels or water quality swales) are 

conveyance channels engineered to capture and treat the water quality volume for a drainage 

area.  They differ from a normal drainage channel or conventional swale because they 

incorporate specific features that enhance stormwater pollutant removal effectiveness. Swales 

are designed with limited longitudinal slopes to force the stormwater flow to be slow and shallow, 

thus allowing for particulates to settle and limiting the effects of erosion. Berms and/or check 

dams installed perpendicular to the flow path promote settling and infiltration. 

 

In swales, stormwater is slowed by the strategic placement of check-dams, which encourage 

ponding, and these ponds in turn facilitate water quality improvements through infiltration, 

filtration, and sedimentary deposition. Collected stormwater is expected to drain away through 

the soil within several hours or days. 

 

• Flatbed swales (Trapezoidal shape) with check dams along the western site boundary (for 

Retained Lot) and along the western/eastern site boundaries (for Severed Lot), and 

1.2m 

0
.5

m
 

Check-Dam 

0
.2

9
m
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designed to receive a short duration of 4 hours, 25 mm storm event, per the City’s standards. 

The total number of check dams will be three. 

 

• Swales are designed at 0.5 m depth, 1.2 m bottom width at 3H:1V sloped sides, cross-

sectional area of 1.35 m2.  

 

• Rockfill check dams with a pond height of 0.29 m are usually installed based on ditch 

grading along the swale (See Table 4 for details)  

 

• The total static storage volume behind check dams is approximately 60 m3, and the 

dynamic infiltration volume per hour is 3.7 m3/hour from the total area of the channel 

bottom. 

 

• Swales grade north, east, and south at roughly 0.5%, and it is recommended to plant small 

landscaping shrubs, grasses, and forbs on the bank and the channel bed to retain their long-

term shape.  

 

• Swales collect stormwater from all impermeable surfaces (rooftops/pavements).  

 

• Assumes 100% of rooftops and captured volumes from the pavements are 

infiltrated/recharged into groundwater, and the rest would be directed to the downstream 

waterway.  

 

• Drawdown time is 47.5 hours for the ponding water with a maximum water depth of 0.29 

m, with a conservative engineering infiltration rate of 6.1 mm/hour for the ditch bed.  

 

Drawdown Time (hr) = 290 (mm) / 6.1 (mm/hr) = 47.5 hr   

                               

     

Figure 3 – Sample grass swale with check dams (LID) 
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Table 4 – Design of check dams for retention 

Length 

(m) 

Grading 

(%) 

Distance 

between check 

dams (m)  

Number 

of Check 

Dams (#)  

Water 

Volume 

Capacity 

(m3)** 

Infiltration 

Footprint Area 

(m2)* 

Infiltration 

(m3/hr) 

200 0.5 58  3  60 176.0 3.7 

* Infiltration footprint area = (B+ 2 × h × (1+z2)0.5) × Distance 

** Water Volume Capacity = (h2 × (h × z + B)) / 2S 
 

5.7. VOLUME CONTROL 
 

In Table 4, the total runoff volume control target for the post-development scenario (25 mm 

storm event) and the volume capacity of the proposed LIDs are shown. As can be seen, the total 

volume of stormwater runoff produced due to a 25 mm rainfall event from the total impervious 

area of the developed area is 59.3 m3, which is less than the storage capacity intended for storm 

runoff at the site, 60 m3
 (only static storage capacity). The table shows that runoff volume 

reduction is met, and the post-construction runoff volume shall be captured and retained on the 

site from a 25 mm rainfall event from the total impervious area.  

 

 

Table 4 – Runoff volume control target (25 mm) and values provided by post-

development design (m3/s) 

 

Parameter Developed Area 

Building Driveway/ 

Walkway 

Parking Storage Concrete 

Pad 

Total 

TIMP Area (m2) 93 994.3 74.3 746 459.7 2367.3 

25 mm runoff volume 

control (m3) 
2.33 24.9 1.9 18.7 11.5 59.3 

Grass Swale LID volume capacity = 60m3 (static storage capacity) versus a volume control target 

of 59.3 m3.  

 

 

6. RELIANCE & SIGNATURE 
 

This report is the intellectual property of King EPCM, and has been prepared for the sole use of 

Xue Ju Zheng (the Client). King EPCM accepts no liability for claims arising from the use of this 

report, or from actions taken or decisions made as a result of this report, by parties other than the 

Client. The Client may submit this report to the City of Port Colborne, Niagara Peninsula 

Conservation Authority (NPCA), and Regional Municipality of Niagara (Niagara Region) 
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regarding the Client’s industrial development project at 0th Forks Road, Part of Lots 23 to 25, Con. 

4, East of the Welland Canal, City of Port Colborne, ON. 

 

 

 

 

Respectfully, 

 

 

 

 

 

___________________________________________ 

Ebrahim Amiri Tokaldany, PhD, P.Eng. 

Senior Engineer – Civil and Water Resources 

King EPCM 

 

 

 

 

 

__________________________________________ 

Amir Samadi, PhD, P.Eng. 

Senior Engineer – Water Resources 

King EPCM 
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PROP. GRAVEL DRIVEWAY
WIDTH 3m

allowed by NPCA 2024
Guideline as per Section 6.2.8

PROP. 8m- 300mm Ø
CSP CULVERT @ 0.5%

INV. 174.69

INV.174.73

PROP. 200m SWALE @ 0.5%

PROP. 8m- 300mm Ø
CSP CULVERT @ 0.5%

INV. 174.46

INV.174.50

x(174.77)

F.F.E=175.90

T.F.W=175.60

PROP. GRAVEL DRIVEWAY
WIDTH 3m

THE TOTAL OF BOTH
DRIVEWAY MUST HAVE
 LESS THAN 50m3
OF GRAVEL FILL
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STORAGE AREA
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x  xEX.175.25
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D.S=175.90

INV.=175.50

INV.=175.50

INV.=175.35

PROP.7.0m-100mm Ø
PVC SAN 1.0%

INV.=175.43
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PVC SAN 1.0%
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PROP. STONE AREA

20.0 m2
WITH 3 RUN 4.0m

PROP. CONTACT AREA

88.0 m2

PROP. BED AREA

260.0 m2
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9.00 6.00
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AD
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EX. GRAVEL ROAD

PROPOSED 6.0M
DRIVEWAY ENTRANCE

6.0

PROPOSED EDGE OF
GRAVEL ROAD

PROPOSED SWALE

 EX.173.60x

 EX.174.50x

(174.80)x

 EX.176.06x

 175.98x

 175.90x

 175.73x

 175.80x
PROP. 300MM

8M HDPE CULVERT
174.95 INV

175.25 OBV

PROP. 300MM
8M HDPE CULVERT

175.15 INV
175.45 OBV

175.31 INV
175.61 OBV

x(175.57)
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PROP. GABION LINED
DISCHARGE CHANNEL
INTO WATER

HP(175.78)x

7M
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 -->

<---
 49

.0M
 SWALE

 AT 2%

 175.95x

174.80 INV
175.10 OBV

HP(175.45)

 175.95
x

 175.75
x

 175.00x

6M OFFSET

PROPOSED EDGE OF
GRAVEL ROAD

INV.=174.00

INV.=173.80
PROP.5.5m-150mm INLET PVC PIPEWATER SERVICE

PROP. HOLDING TANK FOR FIRE FIGHTING

(60000 LITERS) (FOR DETAILS SEE EGR1.5)

PROP. 2.60m-250mm  PVC
WATER SERVICE

PROP. FIRE HYDRANT AND VB
AS PER OPSD 1105.010

PROP. INV. 172.00 OR LOWER
(FOR DETAILS SEE EGR1.5)

3.70

5.20

5.20

2.60

0.50M

1.2M

4.2M

NATIVE SAND SOILS

3
1

DETAIL A
   TYP. DRY-SWALE

CROSS-SECTION VIEW
SCALE(1:100)

NATIVE TOPSOIL &
GRASSY LAWN

0.29M
CHECK DAM

EARTHFILL CHECK DAM
58.0M INTERVAL (TOTAL 3)

DRY-SWALE
TOTAL 200M LENGTH

LONGITUDINAL -0.5% GRADE

MIN. 2.0%
<------------
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FINISHED FLOOR ELEVATIONFFE
UNDERSIDE FOOTING ELEVATIONUSF
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TOP OF FOUNDATION WALL ELEVATIONTFW

x (223.03)

MUD MAT

GENERAL NOTES:
1. CONTRACTOR TO BE RESPONSIBLE TO ENSURE THAT THIS LOT AND ADJOINING AREAS OF SITE ARE KEPT CLEAN AND

FREE OF CONSTRUCTION DEBRIS, AND THAT ROADWAYS ARE KEPT CLEAN OF MUD AND DEBRIS
2. ALL MEASUREMENTS STATED IN METERS, PIPE SIZES IN MILLIMETERS, UNLESS OTHERWISE SPECIFIED EQUIVALENTS
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SWALES SHALL HAVE A MINIMUM OF 50MM OF TOPSOIL, THEN SEEDED WITH LAWN GRASS DURING MAY - SEPTEMBER,
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6. CONTRACTOR SHALL CHECK AND VERIFY ALL GIVEN GRADE ELEVATIONS AND DRAINAGE PRIOR TO CONSTRUCTION
7. RUNOFF SHALL BE DIRECTED IN SUCH WAY THAT IT DOES NOT ADVERSELY IMPACT ADJACENT PROPERTIES.
8. ELEVATIONS ARE GEODETIC, OBTAINED FROM GNSS AND USING CAN-NET DERIVED FROM RTK SOLUTIOIN AND GEOID

MODEL HTv.2.0 SOLUTION, REFERRED TO CANADIAN GEODETIC VERTICAL DATUM OF 1928 (CGVD28:78) AND BENCHMARK
No. 0011980U014, HAVING AN ELEVATION OF 173.81M . THE BENCHMARK IS IN MANHOLE ALONG E SIDE OF WELLAND CANAL
AND 2.4KM N OF JCT OF WELLAND ST AND MAIN ST E. LOC 1.0 KM N OF SERVICE RD GATE, 34 M NE OF CONC POWER POLE
#317, 24.3 M W OF MAIN SERVICE RD C/L, 20.5 M E OF CANAL SHORE AND 10.0M E OF SMALLER SERVICE RD C/L. AN ORANGE
CYL WITNESS SIGN WAS SET 0.71 M AWAY AT A MAG BRG OF 84 DEG TO THE STA. NOTE: 900M WALK FROM LOCKED GATE.

TREE TO BE RETAINED
TREE TO BE REMOED MAY 04, 2026
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DETAIL A
FILTER BED

CROSS SECTION

A- NORTH
VIEWING EAST A'- SOUTH

150 / 300MM TOP SOIL & SOD
(CROWNED OVER STONE
LAYER TO ENSURE DRAINAGE)

PROVIDE GEO-TEXTILE FABRIC TO TOP OF
FILTER AREA (4.0M X 5.0M)

150 / 300 MM TOPSOIL&
SOD(CROWND OVER
STONE LAYER TO
ENSURE DRAINAGE)

EXTENDED  CONTACT AREA:
10.0M X 8.8M X 0.25M THICKNESS

TOPSOIL OR
SAND 6 ≤ T ≤ 10

DETAIL A (N.T.S)
SEPTIC FILTER BED DETAIL VIEW

STONE AREA(5.0M X 4.0M)
 C/W DISTRIBUTION PIPING

0.15~0.3M TOPSOIL&SOD(CROWNED
ABOVE FILTER AREA TO ENSURE
DRAINAGE

PROVIDE GEOTEXTILE FABRIC
TO TOP OF STONE LAYER

PROP. GRADE

FILTER MEDIUM
0.8M THICKNESS

MAX 4:1 SIDE SLOPE

STONE LAYER 0.4M THICK C/W MIN.
150MM STONE BELOW DISTRIBUTION

PIPING AND 50MM ABOVE

4.0M

1.2M

0.8M

(6<T<10 MIN/CM) SAND

0.8M

0.3M

MAX 4:1 SIDE SLOPE

MAX 4:1 SLOPE

0.3M OF IMPORTED  SAND BELOW FILTER MEDIUM

 FILTER MEDIUM
X 0.8m THICKNESS IMPORTED SEPTIC SAND

 6 ≤ T ≤ 10 MIN/CM
TOPSOIL OR
SAND 6 ≤ T ≤ 10

FOR NON-PERF DISTRIBUTION PIPES
TO HAVE RIGID FOAM INSULATION
AND ELECTRIC TRACE-WIRE

175.70 175.72 175.70

174.10

PROVIDE 12" X 12" X 90º PIECE
OF 15M BENT REBAR AT EACH
OUTSIDE CORNER OF
DISTRIBUTION PIPING  TO TOP
OF STONE LAYER, FOR
SUBSURFACE DETECTION. ENSURE FINISHED GRADE IS MIN.

0.3M ABOVE EXISTING GRADES.
PROVIDE ADDITIONAL IMPORTED
SEPTIC SAND AS REQUIRED.

5.0m

8.0m
26.0m

175.45
0.25 STEP

175.05
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APPENDIX IV- FIRE FIGHTING CALCULATIONS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



I ** 93.00 186.00 1.50 0.00 0.00 0.00 5,000 4,000 360,000

2

93

93

0

0

0

0

0

0

0

0

186

Type of Costruction  Type V - Wooden Frame Construction

C 1.5

Building 

Type

Ground area 

(m^2)

0th Forks Road, Port Colborne

 Based On Water Supply for Public Fire Protection - Fire Underwrite Suvey (2020)

Fire Fighting Calculations

Type V - Fire Resistive Construction- No Sprinkler  (FF in LPM)

Required 

Volume (m^3)
Fire Flow

Rounded 

flow

Area of floor four

Area of floor five

Area of floor six

Area of floor seven

Area of floor eight

Basement area

% of basement below grade

Total area (m^2)

Area of floor three

Major Occupancy Industrial

Other assembly occupancies F3

Other occupancy (-)

Calculating Total Area (m^2)
For types III, IV-C, IV-D, and  V

No. of floors

Main/Ground Floor

Area of floor two

Total Area 

(m^2)
C Sprinkler (%) Occupancy (%)

Exposure 

(%)



2

93

93

0

0

0

0

0

0

0

0

116.25

Credit

0

0

0

0

F 3 0

North South East West

>30 >30 >30 >30

(-) (-) (-) (-)

(-) (-) (-) (-)

0 0 0 0

Fully Sprinklered Building

Water Supply is standard

fully Supervised system

Total

Occupancy and Contents Adjusment Factor

Property type

Exposure adjustment

Total adjustment 0

Other Occupation Assembly (-)

Exposure Adjusment Charge

Description
Distance to the exposure (m)

Length-height factor

Descriptive of Major Occupancies Group Division Occupancy and Contents 
Adjustment 

Factor (%)

Sprinkler Credits

Area of floor two

Area of floor three

Area of floor four

Area of floor five

Area of floor six

Area of floor seven

Area of floor eight

Basement area

% of basement below grade

Total area (m^2)

Automatic Sprinkler Protection

Main/Ground Floor

Calculating Total Area (m^2)
For types I, II, IV-A, and IV-B

No. of floors
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APPENDIX V- DETAILS FOR SEPTIC DESIGN 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



I  93.00 186.00 1.50 0.00 0.00 0.00 4,500 4,000 360,000
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186

Total Area 

(m^2)
C Sprinkler (%) Occupancy (%)

Exposure 

(%)

Area of floor three

Major Occupancy Industrial

Other assembly occupancies F3

Other occupancy (-)

Calculating Total Area (m^2)
For types III, IV-C, IV-D, and  V

No. of floors

Main/Ground Floor

Area of floor two

Area of floor four

Area of floor five

Area of floor six

Area of floor seven

Area of floor eight

Basement area

% of basement below grade

Total area (m^2)

0th Forks Road, Port Colborne

 Based On Water Supply for Public Fire Protection - Fire Underwrite Suvey (2020)

Fire Fighting Calculations

Type V - Fire Resistive Construction- No Sprinkler  (FF in LPM)

Required 

Volume (m^3)
Fire Flow

Rounded 

flow

Type of Costruction  Type V - Wooden Frame Construction

C 1.5

Building 

Type

Ground area 

(m^2)
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116.25

Credit

0

0

0

0

F 3 0

North South East West

>30 >30 >30 >30

(-) (-) (-) (-)

(-) (-) (-) (-)

0 0 0 0

Main/Ground Floor

Calculating Total Area (m^2)
For types I, II, IV-A, and IV-B

No. of floors

Sprinkler Credits

Area of floor two

Area of floor three

Area of floor four

Area of floor five

Area of floor six

Area of floor seven

Area of floor eight

Basement area

% of basement below grade

Total area (m^2)

Automatic Sprinkler Protection

Descriptive of Major Occupancies Group Division Occupancy and Contents 
Adjustment 

Factor (%)

Property type

Exposure adjustment

Total adjustment 0

Other Occupation Assembly (-)

Exposure Adjusment Charge

Description
Distance to the exposure (m)

Length-height factor

Fully Sprinklered Building

Water Supply is standard

fully Supervised system

Total

Occupancy and Contents Adjusment Factor



Date:

www.KingEPCM.com King EPCM

Unit 26, 570 Hood Road Tony Wang, P.Eng

 Markham, ON, L3R 4N6 Principal Engineer

Twang@KingEPCM.com

Cell: 647-459-5647

Septic calculation tool

Legend:

= user input location

= important output value

Project Client Name

Street Address 0th Forks Rd

Municipality Port Colborne

Region Niagara

Project Type Commercial Note: industrial, commercial, or residential

Soil Stratigraphy

0-0.3m Backfill & gravel

0.3-0.9m Brown sand, moist

0.9-4m Brwon sandy clay

Average Slope 2% Note: cannot be greater than 25% due to OBC 8.7.2.1

Groundwater, Bedrock, or 

dense clay  T>50 min/cm

mbgl 100.0 Note: MUST BE ENTERED; USE 100 FOR NO GROUNDWATER

T-time (sieve) min/cm 0 Note: if there is no information, input zero 0

T-time (infiltration) min/cm 50 Note: if there is no information, input zero 0, there must be at least one value

Total # of Bedrooms

Water Closet (toilet) 2 Note: do NOT double count those already within bathroom group

Bathtub or shower 0 Note: do NOT double count those already within bathroom group

Washbasin (sink) 2 Note: do NOT double count those already within bathroom group

Laundry Tub 0

Clothes Washer 0

Dish Washer 0

Kitchen Sink 0 Note: per 1 faucet head

Bathroom Group 0 Note: only 3 or 4 piece bathroom, max of only 1 toilet and 3 of any other item

Other Fixture Units 0 Note: 0.5 bathroom group is a powder room (1 sink + 1 toilet), enter above

Total Fixture Unit 11

First Floor Area m2 93 Note: confirm first floor area does NOT include attached garage

Second Floor Area m2 93

Third Floor Area m2

Other Floor Area m2 Note: do not count basement floor area

Calculated GFA m2 190 Note: always round up to the nearest 10m2

0<GFA<200 190

200<GFA<400 0

400<GFA<600 0

GFA>600 0

Base Flow Rate L/day error OBC Table 8.2.1.3.A Item 4 (a) - (e)

Additional Bedroom L/day 0 OBC Table 8.2.1.3.A Item 4 (f) (i)

GFA L/day 0 OBC Table 8.2.1.3.A Item 4 (f) (ii)

Fixture Units L/day 0 OBC Table 8.2.1.3.A Item 4 (f) (iii)

Calculated Q L/day 1500 Base Flow Rate + max of i, ii, or iii

Project:  - 0th Forks Rd, Port Colborne, Niagara Region

Groundwater, Bedrock, or 

dense clay  T>50 min/cm

mbgl

100.0

T-time min/cm 50

Calculated Q L/day 1500

Design Q L/day 1500 Note: You may choose to have a higher design Q instead of calculated Q
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King EPCM

www.KingEPCM.com Tony Wang, P.Eng

3780 14th Ave, Unit 211 Principal Engineer

 Markham, ON, L3R 9Y5 Twang@KingEPCM.com

Cell: 647-459-5647

Project: 0th Forks Rd, Port Colborne

Project Type Commercial

Groundwater, Bedrock, or 

dense clay  T>50 min/cm

mbgl

100.0

T-time min/cm 50

Design Q L/day 1500

Proposed system: Filter Bed as per OBC 8.7.5

Filter Bed Sizing Q <= 3000

Minimum Total Stone Area A = Q / 75 20 m2

Number of Filter Beds 1 Filter Beds

Minimum Filter Bed Size 20 m2

Designed Filter Bed Size 20 m2

Designed Filter Bed Width 4.0 m width

Designed Filter Bed Length 5.0 m long

Designed Distribution Pipe Runs, distribution pipes are 1.2m O/C and 0.5m from edge 3 runs

Designed Distribution Pipe Length 4.0 runs

Minimum Extended Contact Area (base of Filter Sand) A = QT/850 88 m2

Designed Extended Contact Area (base of Filter Sand) 88 m2

Minimum Mantle Length 4 Required

Loading Rates for Fill Based Systems from Table 8.7.4.1.A 6 L/m2/day

Minimum Loading Area due to Loading Rates for Fill Based Systems 250 m2

Designed total bed area (6<T<10 Sand Fill area) 260 m2

Septic Tank Minimum Size 4,500 Litres Working Capacity

Designed Septic Tank Size 4,500 Litres Working Capacity

Tank Manufacturer

Tank Model Name

Minimum Dosing Volume 0 litres per dose, for 75mm distribution pipes >=150m, as per OBC 8.6.1.3

Designed Dosing Method 0 Note: Gravity Syphon or Electric Pump

Designed Pump Tank Size 1,500 Litres Working Capcity

Tank Manufacturer

Tank Model Name

Flow Divider Required No Quanics Flow Divider GDS-Z300, or similar, forcemain to split into two filter beds
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APPENDIX VI- ESTIMATED SITE’S ACTUAL EVAPOTRANSPIRATION 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Stormwater Management Brief 
Industrial Development 

0th Forks Rd. 
Port Colborne, ON 

 
  

 
 

Climate Data 
 

 
 

Welland 
Climate Station ID: 6139445 
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STORMWATER MANAGEMENT CALCULATIONS  
 

Pre-Development Peak Flows 
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Post-Development Peak Flows 
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Allowable Release Rate 
 

 

Q = Ppre - QU 

 
 
Where:  
 
Q = Allowable Post-Development Release Rate  
QPRE = Pre-Development Flow 
QU = Post-Development Uncontrolled Flow  
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Storm Pre-Development Flow Post- Development Uncontrolled Flow Allowable Outflow
(yrs) Qpre (l/s) QU (l/s) Q (l/s)

2 179.2 0.0 179.2
5 210.4 0.0 210.4

10 235.2 0.0 235.2
25 302.7 0.0 302.7
50 362.8 0.0 362.8
100 415.1 0.0 415.1
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Quantity Control Volume Calculations 
 

Developed catchment Area 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Drainage Area (ha) 2.17
0.42

10 min
1 min

179.2 - 415.1
59

Controlled Release Rate (QC) (l/s)
Max. Storage Required (m3)

Runoff Coeff. ( C )
Time of Concentration
Time Step

Storm Event Storage Time
(yr) (m3) (min)

2 21.7 5
5 26.2 5

10 30.3 5
25 42 4
50 50.1 4
100 59 4

Results
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PRE-DEVELOPMENT (Runoff coefficient) 
  
Ref.: Runoff Coefficients, Section 22, Appendix C, MTO Drainage Management Manual 1997 design 
chart 1.07 for rural & urban and Table 4.1, Stormwater Management Guidelines, Niagara Region, 
2022. 
 

Entire Site Boundary 

Land Use Runoff 
Coefficient 

“C” 

% 

Imperviousness 

Total Area 
(m2) 

A × C A × % Imp. 

Concrete Pad 0.95 100 459.7 436.7 459.7 

Driveway 0.95 100 841.3 799.2 841.3 

Parkland 0.35 0.0 329628.4 115369.9 0.0 

Weighted Average   330929.4 0.35 0.39% 

 

Developed Area 

Land Use Runoff 
Coefficient 

“C” 

% 

Imperviousness 

Total Area 
(m2) 

A × C A × % Imp. 

Concrete Pad 0.95 100 459.7 436.7 459.7 

Driveway 0.95 100 841.3 799.2 841.3 

Parkland 0.35 0.0 20355.3 7124.3 0.0 

Weighted Average   21656.3 0.39 6.0% 

 
 

 

 
 
 
 
 
 



 
 

Stormwater Management Brief 
Industrial Development 

0th Forks Rd. 
Port Colborne, ON 

 
  
POST-DEVELOPMENT (Runoff coefficient) 

 

Ref.: Runoff Coefficients, Section 22, Appendix C, MTO Drainage Management Manual 1997 design 
chart 1.07 for rural & urban and Table 4.1, Stormwater Management Guidelines, Niagara Region, 
2022. 
 

Entire Site Boundary 

Land Use Runoff 
Coefficient 

“C” 

% 

Imperviousness 

Total Area 
(m2) 

A × C A × % Imp. 

Building 0.95 100 93 88.4 93 

Driveway/Walkway 0.95 100 994.3 944.6 994.3 

Parking 0.95 100 74.3 70.6 74.3 

Concrete Pad 0.95 100 459.7 436.8 459.7 

Storage 0.95 100 746 708.7 746 

Parkland 0.35 0.0 328,562.1 114,996.7 0.0 

Weighted Average   330929.4 0.35 0.72% 

 

 

Developed Area 

Land Use Runoff 
Coefficient 

“C” 

% 

Imperviousness 

Total Area 
(m2) 

A × C A × % Imp. 

Building 0.95 100 93 88.4 93 

Driveway 0.95 100 994.3 944.6 994.3 

Parking 0.95 100 74.3 70.6 74.3 

Concrete Pad 0.95 100 459.7 436.8 459.7 

Storage 0.95 100 746 708.7 746 

Parkland 0.35 0.0 19,289.0 6751.1 0.0 

Weighted Average   21656.3 0.42 10.9% 
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Swale Size Calculation 

S = 0.5%, Width = 1.2m, Depth = 0.5m, Freeboard = 0.1 m 
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