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1 Introduction  

1.1 Scope of the Report 

Stantec Consulting Limited (Stantec) has been retained by Calloway Real Estate Investment Trust Inc to 

prepare a Functional Servicing and Stormwater Management Report (FSSWMR) for a proposed 

Residential Development in Owen Sound, Ontario.  

The development of the Site is to occur in two phases; Phase 1 includes the western portion of the Site 

and Phase 2 includes the eastern portion. This report has been prepared to detail the overall 

development concept for both phases in support of rezoning, and in support of the Site Plan Application 

for the Phase 1 lands.  

1.2 Site Location and Description 

The Site is located at 10th Street East & 18th Avenue East in the City of Owen Sound. The Site has a 

total area of 6.01 ha which is split between the Phase 1 lands to the west (3.975 ha), and the Phase 2 

lands to the east (2.035 ha). 

For details, refer to Figure 1-1. 

1.3 Development Proposal  

Both the Phase 1 and Phase 2 lands will be accessed via a private road that is to connect to the City of 

Owen Sound’s right-of-way (ROW) at the intersection of 10th Street East and 18the Avenue East.  

The Ultimate Phase 1 Residential Development will consist of two (2) residential apartment buildings with 

a total of 156 units (78 units per building) along with individual park/amenity spaces and surface parking for 

both residents and visitors. The collective gross floor area is approximately 26,042 m². Phase 1 will also 

include ten (10) townhouse blocks with a total of 87 dwelling units. The Phase 1 lands will also include a 

parkland area at the southwest.  

The Ultimate Phase 2 Residential Development is envisioned to consist of three (3) residential apartment 

buildings with a total of 234 units (78 units per building) along with individual park/amenity spaces and 

surface parking for both residents and visitors. The collective gross floor area is approximately 15,395 m².  

For details, refer to details provided on the Architect’s Site Plan included in Appendix A. 
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Figure 1-1: Site Location 

1.4 Background Documents 

The following guidelines were followed in preparation of this report: 

• “By-Law No. 2006-043”, City of Owen Sound, April 2014. [City Bylaw]; and 

• “Site Development Engineering Standards”, City of Owen Sound, March 2021 [City Guidelines]. 

And the following documents were reviewed in preparation of this report: 

• “Stormwater Management Design Brief – Hwy 26 & 18th Ave. East Commercial Development – 
Owen Sound”, December 1998 [Cosburn Patterson Mather];  

• Drawing “10th Street Extension – Plan and Profile – Plan No. 2 of 5 and Plan No. 3 of 5”, 
September 12, 2000 [Gramsby and Mannerow Limited for the City of Owen Sound]; 

• “City of Owen Sound, East Owen Sound Master Servicing Study, Volume I, Water and 
Wastewater Servicing”, December 2007 [Burnside]; and 

• Topographic Survey “Plan No: L-5923”, August 26, 2022 [Archibald, Gray & McKay Ltd.] 

Excerpts from the above noted documents are provided in Appendix A.  
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1.5 Site Topography 

A topographic survey of the Site was completed in August 2022 by Archibald, gray & McKay Ltd. The 

survey notes that stormwater generated by the Site will flow from southeast to northwest with flows 

generally collected by a ditch that traverses the northern portion of the Site. The ditch conveys 

stormwater to a ditch inlet catch basin located within the City’s ROW at the southeast corner of the 10th 

Street East & 18th Avenue East intersection. 

The drainage pattern delineated based on the 2022 topographic survey is in general conformance with 

drainage plans noted within the report “Stormwater Management Design Brief – Hwy 26 & 18th Ave. East 

Commercial Development – Owen Sound” (the Background SWM Report) prepared by Cosburn 

Patterson Mather Consulting Engineers, dated April 20, 1999; as noted in Section 1.4 of this report. 

Figure 2 “Phase 1 Drainage Plan” within the SWM report notes flows from the Site area (the southern 

portion of Catchment 102) draining via overland flow to the northwest.  

Under existing conditions, the Site is comprised of dense vegetation including trees. 

1.6 Existing Stormwater Conditions 

The stormwater management (SWM) strategy for the overall subdivision is detailed in the Background SWM 

Report. Within The Background SWM Report, the Site is part of Catchment 102A.  The Site is serviced by 

an existing stormwater management facility, which is situated on the north side of 10th Street East. There 

is an existing storm sewer stub situated on the northern limit of the Site at the junction of 10th Street East 

and 18th Avenue East. The existing storm sewer stub is located approximately 1.9 m below existing grade 

and will serve as the outlet for the proposed development. Refer to Figure 2 “Post Development Drainage 

Plan” of the Background SWM Report included in Appendix A for catchment identification used throughout 

this report.  

The downstream SWM pond is a dry pond that was designed to provide quantity control to a release rate 

of 1.9 m3/s for stormwater generated by the 100 year storm event (based on 1994 IDF data). The pond was 

designed to provide stormwater quantity control for the existing commercial plaza to the north of the Site, 

and for the Site – a total area of 26.85 ha. The Background SWM Report notes that an existing downstream 

SWM pond is to provide stormwater quality treatment for the area; however, the details of the quality 

treatment are not provided. 

According to Background SWM Report, Figure 2, external catchments 101B and 101A drain through the 

Site (Catchment 102A) and flow uncontrolled to the stormwater facility. The Background SWM Report was 

completed prior to the construction of 10th Street to the west and the Grey Bruce Health Services Hospital 

to the south; therefore, it is assumed that these Catchments 101A and 101B no longer drain through the 

Site.   
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1.7 Existing Sanitary Services 

There is an existing 250 mm diameter PVC sanitary sewer at a depth of approximately 3.0 m, flowing 

northward in 18th Ave East right-of-way, which will serve as the sanitary outlet for the proposed 

development. 

1.8 Existing Water Supply 

A 250 mm diameter PVC watermain exists on both 10th Street East & 18th Ave East to supply water to the 

development. 
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2 Site Grading 

The proposed grading design for the Site as shown on Drawing C-102, has been prepared based on the 

site plan prepared by Chamberlain.  

The grading design for the Site aims to achieve the following:  

• Match the existing boundary elevations along the perimeter of the Site; 

• Minimize grading encroachment on the surrounding lands and match to existing grades, where 

practical; 

• Provide driveway and parking lot grades with a minimum of 1% slope; 

• Direct major stormwater flows to designated overland flow route at the corner of 10th street East 

and 18the Avenue East and match overland flow route of the existing Site; 

• Provide pedestrian areas with slopes of 2% or less, where practical; 

• Proposed grading plan will direct drainage away from buildings (Finished Floor Elevation (FFE) 

for each building as shown on Drawing C-102); 

• Proposed grading plan will maintain the general landform character; and 

• Proposed grading plan will provide safe vehicular and pedestrian traffic. 

The proposed grading design has been completed in accordance with the design standards of the City of 

Owen Sound. 
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3 Stormwater Management Strategy 

3.1 Stormwater Management Design Criteria 

As the site ultimately drains to the existing SWM facility, the Site will be subject to criteria outlined in the 

Stormwater Management Design Brief by Cosburn Patterson Mathers. In addition to this, the City of Owen 

Sound has two documents that establish design requirements for stormwater management within their 

jurisdiction:  

• “Site Development Engineering Standards”, City of Owen Sound, March 2021 [City Guidelines]; 

• “By-Law No. 2006-043”, City of Owen Sound, April 2014. [City Guidelines] 

Key requirements for stormwater management on this site are summarized as follows 

• Quantity Control 

o The receiving stormwater management infrastructure including the storm sewers, 
overland flow routes and existing SWM pond shall not be negatively affected by the 
proposed Site development; 

o 100-yr proposed flow shall not exceed predevelopment 100-yr flow of 1.72 m3/s as 
provided in updated existing conditions scenario (refer to details below);  and 

o Minor system to capture 5-year event. 

• Quality Treatment 

o Quality treatment shall achieve 80% TSS removal. 

3.2 Updated Existing Conditions Modeling 

To calculate the allowable release rate from the Site, the SWMHYMO 95 modeling presented in the 

Background SWM Report was brought into the current modeling format of Visual OTTHYMO Version 6 

(VO6). The transfer from SWMHYMO to VO6 included the storm events from the 1999 modeling.  

Recognizing the construction of 10th Street and the Hospital, an updated existing conditions scenario was 

developed where 102A was severed into 3 separate catchments. The area of 10th Street running through 

catchment 102A has an area of 0.26 ha and was separated as it drains uncontrolled to the SWM facility. 

The remainder of 102A was divided into the Phase 1 and Phase 2 Sites. 

The table below summarized the differences between the original SWMHYMO modeling, SWMHYMO 

modeling converted into VO6, and the updated existing conditions model in VO6. With software 

differences the VO6 model calculated higher outflows and volumes given the identical SWMHYMO 

conditions. The updated existing VO6 model is close to the original model in VO6 as noted in Table 3.1, 

Table 3.2, and Table 3.3 below. 
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Table 3.1: Summary of Site Catchment Flow Rates  

Modelling Release Rates 
Original SWMHYMO Original in VO6 

Updated Existing 
VO6 

5-Year Storm Outflow 1.320 m3/s 1.410 m3/s 1.419 m3/s 

100-Year Storm Outflow 2.910 m3/s 2.800 m3/s 2.820 m3/s 

 

Table 3.2: Summary of Pond Volumes 

Modelling Pond Volumes 
Original SWMHYMO Original in VO6 

Updated Existing 
VO6 

5-Year Storm Pond Volume 5,440 m3 5,745 m3 5,750 m3 

100-Year Storm Pond Volume 8,203 m3 8,652 m3 8,656 m3 

 
 

Table 3.3: Summary of Pond Release Rates 

Modelling Pond Release 
Rates 

Original SWMHYMO Original in VO6 Updated Existing 
VO6 

5-Year Storm Pond Volume 0.410 m3/s 0.285 m3/s 0.286 m3/s 

100-Year Storm Pond Volume 0.410 m3/s 0.430 m3/s 0.430 m3/s 

The Updated Existing Conditions VO6 model used to simulate the Site has been provided in Appendix C 

3.3 Stormwater Quantity Control 

3.3.1 CATCHMENT PARAMETERS 

Based on proposed Phase 1 Site conditions a total imperviousness of 69% and a directly connected 

imperviousness of 61% was calculated; these imperviousness values were also applied to the Phase 2 

lands. A detailed breakdown of the Phase 1 lands is included in Appendix C.  

3.3.2 PROTECTION OF EXISTING DOWNSTREAM STORMWATER MANAGEMENT 

INFRASTRUCTRE 

To ensure protection of downstream stormwater infrastructure, flow rates for the 5-year and 100-year 

storm were compared at two nodes. The first node being the connection to city services on 18th Ave East, 

and the second node being the SWM pond. Node one analyzed flow rates to ensure the capacity in the 

sewer infrastructure is not exceeded. Node two analyzed the impacts the site will have on the 

downstream pond volume and ensured the volume available will not be exceeded with the site addition. 
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The table below summarizes the volume requirements for each condition. The proposed pond volume for 

the 100-year storm should not exceed 8,656 m3 and 5,750 m3 for the 5-year event as noted in Table 3.4 

below. 

Table 3.4: Existing SWM Pond Volume Modeling Updates 

Modelling Release Rates Original SWMHYMO Original in VO6 
Updated Existing 

VO6 

5-Year Storm Pond Volume 5,440 m3 5,745 m3 5,750 m3 

100-Year Storm Pond Volume 8,203 m3 8,652 m3 8,656 m3 

 

3.3.3 ONSITE STORMWATER DETENTION 

3.3.3.1 Phase 1 Lands 

In support of the Phase 1 Lands, 830 m3 of stormwater storage is required. The stormwater storage is to 

be provided via underground storage located within the parking area for the Phase 1 apartment buildings. 

To control stormwater release from the Phase 1 lands, a 252 mm diameter orifice plate located within 

Maintenance Hole Control 1 will attenuate storm flows to a peak release rate of 0.215 m3/s.  

When the capacity of the orifice has been exceeded, stormwater will be released from the underground 

system and discharged to surface via catch basins within the proposed north road at which point 

stormwater will be conveyed as overland flow to the existing SWM pond at a rate of 0.574 m3/s (0.789 

m3/s total flow – 0.215 m3/s) as noted in Table 3.5 below; the table also includes summary of full Site 

flows for comparison the updated existing condition noted above.  

Table 3.5: Phase 1 Site Outlet Flows Modeling 

Modelling Release Rates Updated Existing VO6 Phase 1 Proposed 
Flow 

Total Site Proposed 
Flow 

5-Year Storm Outflow 1.419 m3/s 0.182 m3/s 0.607 m3/s 

100-Year Storm Outflow 2.820 m3/s 1.004 m3/s 1.446 m3/s 

Release rates from the proposed flow is less than the existing conditions flow in both 5-year and 100-year 

events. The 5-year storm is completely captured within the storm system as the proposed flow rate is less 

than the peak release rate governed by the 252 mm diameter orifice plate. As mentioned prior, proposed 

flows were over controlled to compensate for downstream SWM storage. Refer to Appendix C for a 

detailed hydrologic modelling summary. 

3.3.3.2 Phase 2 Lands 

To allow for Phase 1 and Phase 2 to proceed at different times, the Phase 2 lands will have independent 

stormwater controls. The Phase 2 lands will connect to the municipal stormwater servicing via the Phase 
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1 lands as noted within the private road on the northside shown on Servicing Plan C-101; this 

configuration has also been reflected within the stormwater modeling provided in Appendix C.  

In support of the Phase 2 Lands, 420 m3 of stormwater storage is required. The stormwater storage is to 

be provided via underground storage located to the northwest of the Phase 2 lands within the private 

north road. To control stormwater release from the Phase 2 lands, a 181 mm diameter orifice plate 

located within Maintenance Hole Control 2 will attenuate storm flows to a peak release rate of 0.110 m3/s.  

When the capacity of the orifice has been exceeded, stormwater will be release from the underground 

system and discharged to surface via catch basins within the private north road, at which point 

stormwater will be conveyed as overland flow to the existing SWM pond at a rate of 0.398 m3/s (0.398 

m3/s total flow – 0.110 m3/s) as noted in Table 3.6 below; the table also includes summary of full Site 

flows for comparison the updated existing condition noted above..     

Table 3.6: Phase 2 Site Outlet Flows Modeling 

Modelling Release Rates Updated Existing 
Phase 2 Proposed 

Flow 
Total Site Proposed 

Flow 

5-Year Storm Outflow 1.419 m3/s 0.081 m3/s 0.607 m3/s 

100-Year Storm Outflow 2.820 m3/s 0.508 m3/s 1.446 m3/s 

Release rates from the proposed flow is less than the existing conditions flow in both 5-year and 100-year 

events. The 5-year storm is completely captured within the storm system as the proposed flow rate is less 

than the peak release rate governed by the 181 mm diameter orifice plate. As mentioned prior, proposed 

flows were over controlled to compensate for downstream SWM storage. Refer to Appendix C for a 

detailed hydrologic modelling summary. 

3.3.3.3 Existing Downstream SWM Pond  

As indicated in the Table below, the proposed volume required in the downstream SWM facility is below 

the existing conditions volume. The onsite storage provided for the Phase 1 and Phase 2 reduce storage 

required by the SWM pond downstream. The volume required for the 5-year storm event governed the 

site and thus, release rate were over controlled and 100-year storage was over provided as noted in 

Table 3.7 below. Furthermore, the proposed 100-year storm pond volume is below the required storage 

indicated in the background SWM report being 8,293 m3 as noted in Table 3.8 below.  

Table 3.7: Proposed SWM Pond Release Rates 

Modelling Volumes Updated Existing Proposed 

5-Year Storm Pond Release 0.286 m3/s 0.278 m3/s 

100-Year Storm Pond 
Release 

0.430 m3/s 0.412 m3/s 
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Table 3.8: Proposed SWM Pond Volumes 

Modelling Volumes Updated Existing Proposed 

5-Year Storm Pond Volume 5,750 m3 5,599 m3 

100-Year Storm Pond Volume 8,656 m3 8,288 m3 

As noted in the tables above, due to the onsite storage provided in both phases of the Site development, 

the existing downstream SWM pond will be unaffected by the proposed Site development. Refer to 

Appendix C for a detailed hydrologic modelling summary. 

3.4 Quality Treatment 

Although the Background SWM Report notes that downstream quality treatment is provided by an offsite 

SWM pond; documentation of the pond design and level of treatment provided cannot be confirmed. 

Based on the timing for design of the offsite quality treatment, it is unlikely that current quality control 

parameters would be met. Therefore, in accordance with the City of Owen Sound, the Site shall provide 

an Enhanced level (80% TSS removal) of water quality treatment.  

Two (2) OGS will be provided to treat flows from the Phase 1 and Phase 2 lands. Each Phase has an 

independent OGS sized to provide enhanced treatment. One (1) Stormceptor EFO10 unit will be provided 

to treat flows at a TSS removal of 82% for Phase 1 with a drainage area of 3.97 ha. Also, one (1) 

Stormceptor EFO8 unit will be provided to treat flows at a TSS removal of 85% for Phase 2 with a 

drainage area of 2.04 ha. As some of the area is comprised of roof area which typically generated clean 

stormwater runoff, we predict that the TSS removal will be greater than 80%. Stormceptor Detailed Sizing 

Report is provided in Appendix C. 

In addition to the above noted OGS units, the underground storage units will also contain isolator rows to 

provide a treatment train approach to achieve TSS removal regulations. Furthermore, the Site consists of 

rooftop area which also generates clean runoff; thus, quality control is achieved for the overall Site area 

(Phase 1 and Phase 2 lands).  

3.5 Storm Sewers 

The proposed Site consists of private access roads with vehicular movement, which will generate oil and 

grit. The remaining Site is occupied by the new buildings, townhouses with backyards and paved surfaces 

for pedestrian or non-vehicular movement, generating clean runoff. The proposed surface with traffic, 

drains to catchbasins (CB) which then enters the underground storage tank. All the storm sewers within 

the site are designed to meet the engineering standards for the City of Owen Sound. Pipe crossings, frost 

protection, inverts matching to the proposed surface drainage, pipe sizes and slopes are all being 

implemented into the detail design. Flows from the surface parking lot, roadway, and walkway areas will 

be captured by catch basins (CBs) and directed towards the underground storage facility with pre-

treatment provided by an OGS unit. Flows from the building rooftop will be directed towards the 

underground storage facility via roof leader connections.   
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4 Water Supply 

A 250 mm PVC watermain exists on the south side of the 10th street east right-of-way, northwest of the 

site.  Water supply for the property would be provided by connection via tapping sleeve and valve to this 

municipal watermain.  A detail configuration of the water servicing design is provided on Drawing C-102. 

One (1) municipal fire hydrant exist at the site frontage in the 10th Street East right-of-way (at the 

northwest corner of the proposed site access). Additionally, eight (8) private fire hydrants will be installed 

within the site for phase 1 and two (2) private fire hydrants for phase 2 as required to provide firefighting 

coverage for the proposed buildings and townhouses.   

The estimated water consumption for the ultimate development plan (i.e., Phases 1 and 2) was calculated 

based on the occupancy rate of 400 L/cap/day based on the City standards and Ministry of Environment, 

Conservation and Parks (MECP) design guidelines for drinking water systems. The maximum day 

demand for the Site is approximately 549 L/min and the maximum hour demand for the Site is 

approximately 823 L/min. The required fire flow was determined in accordance with the calculations from 

the Water Supply for Public Fire Protection (Fire Underwriters Survey FUS, 1999). A fire flow demand 

analysis was completed for each type of proposed structure (Apartment buildings and Townhouse 

Blocks). The townhouse buildings were assumed to be of ordinary wood-frame, brick and metal siding 

exterior construction. The floor area used in the analysis conservatively assumes that there are no rated 

fire walls subdividing units, and therefore represents the entire row unit. The contents of the buildings are 

considered limited combustible, as defined in the FUS guidelines, consisting of normal low-risk residential 

occupancy. The exposure charges are based on separation distance from adjacent buildings. Based on 

the above criteria, the fire flow demands were calculated as shown in Table 4.1 below using the FUS 

method.  

Table 4.1: Summary of Fire Flow Demands 

Dwelling Notation 
Number of 

Units 
Number of 

Floors 
Fire Flow Demand 

(Lps) 
Fire Flow Demand 

(Lpm) 

TH-1 - 9 Units 9 3 167 10,000 

TH-2 - 9 Units 9 3 183 11,000 

TH-3 - 9 Units 9 3 183 11,000 

TH-4 - 10 Units 10 3 183 11,000 

TH-5 - 10 Units 10 3 183 11,000 

TH-6 - 10 Units 10 3 167 10,000 

TH-7 - 6 Units 6 3 150 9,000 

TH-8 - 8 Units 8 3 183 11,000 

TH-9 - 8 Units 8 3 183 11,000 

TH-10 - 8 Units 8 3 183 11,000 

Building (A) 78 4 33 2,000 
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Building (B) 78 4 50 3,000 

Building (C) 78 4 50 3,000 

Building (D) 78 4 33 2,000 

Building (E) 78 4 33 2,000 

Overall, the water demand (maximum day demand plus fire flow) for the Site is approximately 11,549 

L/min. Fire flow demand calculations and water demand calculations are provided in Appendix D. 

A flow test will be provided with future submissions to confirm that fire flows can be sufficiently 

accommodated.   
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5 Sanitary Servicing 

A 250 mm diameter sanitary sewer is located along 18th Avenue East and the proposed servicing design 

contemplates one (1) sanitary connection from the proposed road to this existing municipal sanitary sewer 

in accordance with City of Owen Sound standards.  A detail configuration of the sanitary servicing design 

is provided on Drawing C-102. 

The sanitary flow estimate was calculated based on the expected design population for the ultimate 

development (i.e., Phases 1 and 2) using an average flow of 400 L/capita/day.  The expected average daily 

dry weather flow was calculated to be 5.08 L/s.  Applying a peaking factor, and allowance for extraneous 

flow results in an estimated sanitary design flow of 19.5 L/s, as detailed in Appendix E.   

A downstream sanitary capacity analysis was completed to review the impact of the proposed development 

on the existing sewer network. All relevant background information such as pipe sizes, slopes, and plan 

and profile drawings were gathered from the City of Owen Sound. Each section of existing MHs and sewer 

capacity were analyzed using contribution area as demonstrated in Appendix E.  

The impact of the proposed development on the downstream collection system was evaluated based on 

the downstream capacity, in terms of depth-to-diameter (d/D) ratio and flow-to-pipe capacity ratio (q/Q). 

The original sanitary pipe capacity for the receiving sanitary sewer in the intersection of 10th Avenue East 

and 18th Avenue East, is currently 3% and increases to 12% once the ultimate development flows are 

added.  It is noted that some existing downstream pipes appear to be above capacity based on the provided 

analysis as summarized below: 

- From MH 1705 to MH 1707 - These pipes are over capacity in existing conditions.  It appears the 

City’s database of sewer sizes/inverts is incorrect, and this sewer capacity may not be an issue.   

- From MH 2606 to MH 2603 – These pipes are over capacity in existing conditions.  It appears the 

City’s database of sewer sizes/inverts is incorrect, and this sewer capacity may not be an issue.   

- From MH 1785 to MH 1789 – This stretch of pipe is more than 2 m below existing surface; therefore, 

minor HGL increases pose no threat of causing basement flooding conditions. 

Because the receiving sewer immediately downstream of the development has surplus capacity, and the 

pipes noted above are either safely deep or showing capacity issues only due to incorrect data, it is our 

belief that the receiving municipal sewer network has adequate capacity to accommodate the proposed 

development.  
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6 Erosion and Sediment Control 

Soils are exposed during construction due to the removal of the natural vegetative cover, thereby 

increasing the potential for sediment wash-off from the Site during rainstorms. The following erosion and 

sediment control measures are to be installed prior to construction and maintained until surface works are 

completed and the Site is stabilized. 

• Silt fences must be installed along the perimeter of the proposed development where it will be 
effective in intercepting surface flow; 

• Mud mats must be installed at all construction entrances to the Site; 

• Stockpiles must be contained by sedimentation control fence; 

• Filter fabric must be placed on the catch basins that will receive runoff from the disturbed Site. 
Once exposed soils have been stabilized the filter fabric may be removed; 

• The erosion and sediment control measures must be inspected regularly and repaired and 
cleaned out if required; particularly after a rainfall event.  

• Install temporary swales with rock check dams as required. 

• Install temporary sediment traps to capture and treat runoff before releasing into existing areas. 
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7 Conclusion 

From the findings of this report, the conclusions are as follows: 

• Stormwater quantity control consisting of underground storage chambers with orifice plates will 

be provided to meet the design intent of the overall stormwater management strategy. 

• The onsite stormwater detention provided will protect the function of existing downstream 

stormwater management infrastructure. 

• Stormwater quality treatment is to be provided via oil-grit separator units. 

• The proposed stormwater management strategy will allow for the Phase 1 and Phase 2 

developments to occur at different times.  

• A 250 mm diameter watermain exists in the corner of 10th Street East and 18th Avenue East 

right-of-way adjacent to the site.  Water supply for the property can be provided by connection to 

this municipal watermain.   

• Ten (10) private fire hydrants will be installed within the site as required to provide firefighting 

coverage for the proposed buildings.   

• The proposed development can be serviced for sanitary drainage by connecting to the existing 

250mm diameter sanitary sewer along 18th Avenue East. A sanitary analysis of the downstream 

municipal sewer system was completed.  The receiving sewer immediately downstream of the 

development has adequate capacity to accept the increased flows from the development.  

Although the analysis shows that some isolated existing downstream sewers may be over 

capacity, it appears that the municipal sewer network can accommodate the proposed 

development. 

We trust the above information is complete, should you have any questions please contact the undersigned.  

STANTEC CONSULTING LTD. 

 

 

 

 

Hamish Trenam, P.Eng.   Angelo Ligotti, P.Eng.    
Senior Water Resources Engineer   Senior Principal, Community Development  
Cell: (416) 458-7559    Cell: (416) 884-0272 
hamish@trenam@stantec.com   angelo.ligotti@stantec.com 
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PHASE 1 - SITE STATISTICS

DESCRIPTION AREA (SM) AREA (SF) PERCENTAGE

BUILDING FOOTPRINT

APARTMENT 2,592.87 m² 27,909 ft² 7.1%

TOWNHOUSE 3,495.82 m² 37,629 ft² 9.6%

6,088.69 m² 65,538 ft² 16.7%

HARD LANDSCAPE

ASPHALT 12,176.46 m² 131,066 ft² 33.5%

CURB 411.30 m² 4,427 ft² 1.1%

DRIVEWAY 1,352.18 m² 14,555 ft² 3.7%

PAVER 239.78 m² 2,581 ft² 0.7%

SIDEWALK 2,875.64 m² 30,953 ft² 7.9%

17,055.37 m² 183,582 ft² 46.9%

SOFT LANDSCAPE

LANDSCAPE 10,151.90 m² 109,274 ft² 27.9%

TOWNHOUSE BACKYARD 2,208.47 m² 23,772 ft² 6.1%

PARKLAND 872.99 m² 9,397 ft² 2.4%

13,233.36 m² 142,443 ft² 36.4%

36,377.42 m² 391,563 ft² 100.0%

OVERALL SITE 39,774.72 m² 428,132 ft² 100.0%

PHASE 1 - PARKING SCHEDULE

DESCRIPTION COUNT

BUILDING A

ACCESSIBLE TYPE A - 6.00m x 3.40m 1

ACCESSIBLE TYPE B - 6.00m x 2.40m 2

TYPICAL PARKING - 6.00m x 2.65m 94

97

BUILDING B

ACCESSIBLE TYPE A - 6.00m x 3.40m 2

ACCESSIBLE TYPE B - 6.00m x 2.40m 2

TYPICAL PARKING - 6.00m x 2.65m 94

98

TOWNHOUSE

TYPICAL PARKING - 6.00m x 2.65m 87

87

282

PARKING REQUIREMENTS
APARTMENTS - 1.25/UNIT

BUILDING A: 78 units
BUILDING B: 78 units

156 units x 1.25 = 195 spaces
Total Apartment Unit Parking: 195 spaces

Portion to be Accessible:
"1, plus 3% of the total required"

3% of 195 = 5.85 (6) + 1 = 7 
1 + 6 = 7 spaces accessible (3 Type A, 4 Type B)

TYPE A = 6m x 3.4m + 1.5m transfer space
TYPE B = 6m x 2.4m + 1.5m transfer space

DWELLING UNITS (TOWNHOUSE) - 1.0/DWELLING
BLOCKS 1, 2, 3 9 dwelling units each (27 units)
BLOCKS 4,5,6, 10 dwelling units each (30 units)
BLOCK 7 6 dwelling units (6 units)
BLOCK  8,9,10, 8 dwelling units  (24 units)
TOTAL UNITS: 87 Dwelling Units

Total Dwelling Unit Parking: 87 spaces

TOTAL PARKING REQUIRED: 195 + 87 = 282 spaces
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PHASE 1 - SITE STATISTICS
DESCRIPTION AREA (SM) AREA (SF) PERCENTAGE

BUILDING FOOTPRINT
APARTMENT 2,592.87 m² 27,909 ft² 6.5%
TOWNHOUSE 5,062.35 m² 54,491 ft² 12.7%

7,655.22 m² 82,400 ft² 19.2%
HARD LANDSCAPE
ASPHALT 12,175.27 m² 131,054 ft² 30.6%
CURB 411.22 m² 4,426 ft² 1.0%
DRIVEWAY 1,858.75 m² 20,007 ft² 4.7%
PAVER 239.78 m² 2,581 ft² 0.6%
SIDEWALK 3,046.27 m² 32,790 ft² 7.7%

17,731.30 m² 190,858 ft² 44.6%
SOFT LANDSCAPE
LANDSCAPE 10,144.72 m² 109,197 ft² 25.5%
TOWNHOUSE BACKYARD 3,370.51 m² 36,280 ft² 8.5%
PARKLAND 872.99 m² 9,397 ft² 2.2%

14,388.22 m² 154,874 ft² 36.2%
39,774.74 m² 428,132 ft² 100.0%

OVERALL SITE 39,774.72 m² 428,132 ft² 100.0%

UNIT MATRIX - BUILDING A
UNITS Area AREA SM Count %

LEVEL 1
1 BEDROOM 5,513.60 ft² 512 m² 10 12.8%
1 BEDROOM - ACCESSIBLE 2,203.63 ft² 205 m² 4 5.1%
2 BEDROOM 2,486.66 ft² 231 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78 m² 1 1.3%

11,047.12 ft² 1026 m² 18 23.1%
LEVEL 2
1 BEDROOM 7,166.15 ft² 666 m² 13 16.7%
1 BEDROOM (SMALL) 965.09 ft² 90 m² 2 2.6%
1 BEDROOM - ACCESSIBLE 551.08 ft² 51 m² 1 1.3%
2 BEDROOM 2,486.66 ft² 231 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78 m² 1 1.3%

12,012.20 ft² 1116 m² 20 25.6%
LEVEL 3
1 BEDROOM 7,166.15 ft² 666 m² 13 16.7%
1 BEDROOM (SMALL) 965.09 ft² 90 m² 2 2.6%
1 BEDROOM - ACCESSIBLE 551.08 ft² 51 m² 1 1.3%
2 BEDROOM 2,486.66 ft² 231 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78 m² 1 1.3%

12,012.20 ft² 1116 m² 20 25.6%
LEVEL 4
1 BEDROOM 7,166.00 ft² 666 m² 13 16.7%
1 BEDROOM (SMALL) 962.29 ft² 89 m² 2 2.6%
1 BEDROOM - ACCESSIBLE 551.08 ft² 51 m² 1 1.3%
2 BEDROOM 2,488.78 ft² 231 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78 m² 1 1.3%

12,011.37 ft² 1116 m² 20 25.6%
Grand total: 78 47,082.89 ft² 4374 m² 78 100.0%

UNIT MATRIX - BUILDING B

UNITS AREA (SF) AREA (SM) Count %
LEVEL 1
1 BEDROOM 5,513.60 ft² 512.23 m² 10 12.8%
1 BEDROOM - ACCESSIBLE 2,203.63 ft² 204.72 m² 4 5.1%
2 BEDROOM 2,486.66 ft² 231.02 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78.34 m² 1 1.3%

11,047.12 ft² 1,026.31 m² 18 23.1%
LEVEL 2
1 BEDROOM 7,166.15 ft² 665.76 m² 13 16.7%
1 BEDROOM (SMALL) 965.09 ft² 89.66 m² 2 2.6%
1 BEDROOM - ACCESSIBLE 551.08 ft² 51.20 m² 1 1.3%
2 BEDROOM 2,486.66 ft² 231.02 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78.34 m² 1 1.3%

12,012.20 ft² 1,115.97 m² 20 25.6%
LEVEL 3
1 BEDROOM 7,166.15 ft² 665.76 m² 13 16.7%
1 BEDROOM (SMALL) 965.09 ft² 89.66 m² 2 2.6%
1 BEDROOM - ACCESSIBLE 551.08 ft² 51.20 m² 1 1.3%
2 BEDROOM 2,486.66 ft² 231.02 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78.34 m² 1 1.3%

12,012.20 ft² 1,115.97 m² 20 25.6%
LEVEL 4
1 BEDROOM 7,166.00 ft² 665.74 m² 13 16.7%
1 BEDROOM (SMALL) 962.29 ft² 89.40 m² 2 2.6%
1 BEDROOM - ACCESSIBLE 551.08 ft² 51.20 m² 1 1.3%
2 BEDROOM 2,488.78 ft² 231.22 m² 3 3.8%
2 BEDROOM - ACCESSIBLE 843.22 ft² 78.34 m² 1 1.3%

12,011.37 ft² 1,115.89 m² 20 25.6%
Grand total: 78 47,082.89 ft² 4,374.14 m² 78 100.0%

UNIT MATRIX - APARTMENT BUILDINGS

UNITS AREA (SF) AREA (SM) Count %
APARTMENT BUILDING A
1 BEDROOM 27,011.91 ft² 2509.49 m² 49 31.4%
1 BEDROOM (SMALL) 2,892.46 ft² 268.72 m² 6 3.8%
1 BEDROOM - ACCESSIBLE 3,856.89 ft² 358.32 m² 7 4.5%
2 BEDROOM 9,948.76 ft² 924.27 m² 12 7.7%
2 BEDROOM - ACCESSIBLE 3,372.87 ft² 313.35 m² 4 2.6%

47,082.89 ft² 4374.14 m² 78 50.0%
APARTMENT BUILDING B
1 BEDROOM 27,011.91 ft² 2509.49 m² 49 31.4%
1 BEDROOM (SMALL) 2,892.46 ft² 268.72 m² 6 3.8%
1 BEDROOM - ACCESSIBLE 3,856.89 ft² 358.32 m² 7 4.5%
2 BEDROOM 9,948.76 ft² 924.27 m² 12 7.7%
2 BEDROOM - ACCESSIBLE 3,372.87 ft² 313.35 m² 4 2.6%

47,082.89 ft² 4374.14 m² 78 50.0%
94,165.78 ft² 8748.29 m² 156 100.0%

PHASE 1 GFA
Level AREA (SF) AREA SM

APARTMENT BUILDING A
LEVEL 1 13,854.75 ft² 1,287.15 m²
LEVEL 2 13,861.53 ft² 1,287.78 m²
LEVEL 3 13,761.35 ft² 1,278.47 m²
LEVEL 4 13,760.52 ft² 1,278.39 m²

55,238.16 ft² 5,131.79 m²
APARTMENT BUILDING B
LEVEL 1 13,854.75 ft² 1,287.15 m²
LEVEL 2 13,861.53 ft² 1,287.78 m²
LEVEL 3 13,761.35 ft² 1,278.47 m²
LEVEL 4 13,760.52 ft² 1,278.39 m²

55,238.16 ft² 5,131.79 m²
TOWNHOUSE BLOCK 1
LEVEL 1 5,614.07 ft² 521.56 m²
LEVEL 2 5,981.56 ft² 555.71 m²
LEVEL 3 5,970.60 ft² 554.69 m²

17,566.24 ft² 1,631.96 m²
TOWNHOUSE BLOCK 2
LEVEL 1 5,614.07 ft² 521.56 m²
LEVEL 2 5,981.56 ft² 555.71 m²
LEVEL 3 5,970.60 ft² 554.69 m²

17,566.24 ft² 1,631.96 m²
TOWNHOUSE BLOCK 3
LEVEL 1 5,614.07 ft² 521.56 m²
LEVEL 2 5,981.56 ft² 555.71 m²
LEVEL 3 5,970.60 ft² 554.69 m²

17,566.24 ft² 1,631.96 m²
TOWNHOUSE BLOCK 4
LEVEL 1 6,234.82 ft² 579.23 m²
LEVEL 2 6,642.80 ft² 617.14 m²
LEVEL 3 6,630.34 ft² 615.98 m²

19,507.96 ft² 1,812.35 m²
TOWNHOUSE BLOCK 5
LEVEL 1 6,234.82 ft² 579.23 m²
LEVEL 2 6,642.80 ft² 617.14 m²
LEVEL 3 6,630.34 ft² 615.98 m²

19,507.96 ft² 1,812.35 m²
TOWNHOUSE BLOCK 6
LEVEL 1 6,234.82 ft² 579.23 m²
LEVEL 2 6,642.80 ft² 617.14 m²
LEVEL 3 6,630.34 ft² 615.98 m²

19,507.96 ft² 1,812.35 m²
TOWNHOUSE BLOCK 7
LEVEL 1 3,751.81 ft² 348.55 m²
LEVEL 2 3,997.85 ft² 371.41 m²
LEVEL 3 3,991.39 ft² 370.81 m²

11,741.06 ft² 1,090.78 m²
TOWNHOUSE BLOCK 8
LEVEL 1 4,993.32 ft² 463.89 m²
LEVEL 2 5,320.33 ft² 494.27 m²
LEVEL 3 5,310.87 ft² 493.40 m²

15,624.51 ft² 1,451.56 m²
TOWNHOUSE BLOCK 9
LEVEL 1 4,993.32 ft² 463.89 m²
LEVEL 2 5,320.33 ft² 494.27 m²
LEVEL 3 5,310.87 ft² 493.40 m²

15,624.51 ft² 1,451.56 m²
TOWNHOUSE BLOCK 10
LEVEL 1 4,993.32 ft² 463.89 m²
LEVEL 2 5,320.33 ft² 494.27 m²
LEVEL 3 5,310.87 ft² 493.40 m²

15,624.51 ft² 1,451.56 m²
280,313.51 ft² 26,041.98 m²

PHASE 1 - SNOW STORAGE

Name AREA (SF) AREA (SM) PERCENTAGE

ASPHALT AREA 67,596.28 ft² 6,279.90 m² 95.7%
SNOW STORAGE 3,144.65 ft² 292.15 m² 4.5%

PHASE 1 - BICYCLE PARKING

DESCRIPTION COUNT

BUILDING A
BICYCLE PARKING 7

7
BUILDING B
BICYCLE PARKING 7

7
14

PARKING

APARTMENTS - 1.25/UNIT
BUILDING A: 78 units
BUILDING B: 78 units

156 units x 1.25 = 195 spaces
Total Apartment Unit Parking: 195 spaces

Portion to be Accessible:
"1, plus 3% of the total required"

3% of 195 = 5.85 (6) + 1 = 7 
1 + 6 = 7 spaces accessible (3 Type A, 4 Type B)

TYPE A = 6m x 3.4m + 1.5m transfer space
TYPE B = 6m x 2.4m + 1.5m transfer space

DWELLING UNITS (TOWNHOUSE) - 1.0/DWELLING
BLOCKS 1, 2, 3 9 dwelling units each (27 units)
BLOCKS 4,5,6, 10 dwelling units each (30 units)
BLOCK 7 6 dwelling units (6 units)
BLOCK  8,9,10, 8 dwelling units  (24 units)
TOTAL UNITS: 87 Dwelling Units

Total Dwelling Unit Parking: 87 spaces

TOTAL PARKING REQUIRED: 195 + 87 = 282 spaces

NO. ISSUED DATE
1 FOR CO-ORDINATION 2023-01-17
2 DRAFT PACKAGE 2023-01-19
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Residential Development at 10th Street East & 18th Avenue East in Owen Sound Ontario 
Stormwater Management 
 

 Project Number: 160623088 A-4
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Project: Owen Sound SmartCentres
Project Number: 160623088
Project Location: Owen Sound
Date: 1/31/2023

Existing and Proposed Catchment Parameters

Pre-Devleopment Areas

Catchment Description Catchment ID Area (ha) Runoff Coefficient
Total 

Imperviousness
Ph 1 Naturalized 102A 3.97 0.48 0.48
Ph 2A Naturalized 102A 1.32 0.48 0.48
Ph 2B Naturalized Split 102B 0.72 0.50 0.50
Total 6.01 0.48 0.48
Percent impervious (I) converted from C values based on Simple Method, C = 0.05 + 0.009(I); (Schueler, 1987)

Phase 1 Controlled Post-Development Areas

Catchment Description Catchment ID Area (ha) Runoff Coefficient
Total 

Imperviousness
Direct 

Imperviousness
Apartment Roof 0.259 0.95 1.00 1.00
Townhouse Roof 0.501 0.95 1.00 1.00
Asphalt + Curb 1.265 0.90 0.94 0.94
Driveway 0.186 0.90 0.94 0.94
Paver 0.024 0.90 0.94 0.94
Sidewalk 0.302 0.90 0.94 0.94
Landscape 1.014 0.25 0.22 0.00
Backyard 0.337 0.25 0.22 0.00
Parkland 0.087 0.25 0.22 0.00
Total 202 3.975 0.67 0.69 0.61

Phase 2 Controlled Post-Development Areas

Catchment Description Catchment ID Area (ha) Runoff Coefficient
Total 

Imperviousness
Direct 

Imperviousness
Total 2022 2.035 0.67 0.69 0.61

Total Post-Development Area

Catchment Description Catchment ID Area (ha) Runoff Coefficient
Total 

Imperviousness
Direct 

Imperviousness
Phase 1 202 3.975 0.67 0.69 0.61
Phase 2 2022 2.035 0.67 0.69 0.61
Total 6.010 0.67 0.69 0.61
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Project: Owen Sound SmartCentres
Project Number: 160623088
Project Location: Owen Sound
Date: 1/31/2023

Existing Conditions Hydrologic Modeling Summary

CPM Modeling (Original)

Catchment Area (ha) Storm Event Outflow (m3/s) Volume (ha.m)
AddHyd 500 8.34 5 Year 1.320 -
AddHyd 500 8.15 100 Year 2.910 -
Pond 23.28 5 Year 0.410 0.5440
Pond 23.12 100 Year 0.410 0.8203
Note: 5 and 100 Year areas differ do to split hyd for Catchment 102B

CPM Modeling (Conversion to VO6)

Catchment Area (ha) Storm Event Outflow (m3/s) Volume (ha.m)

AddHyd 500 8.231 5 Year 1.410 -
AddHyd 500 8.065 100 Year 2.800 -
Pond 23.189 5 Year 0.285 0.5745
Pond 23.023 100 Year 0.430 0.8652
Note: 5 and 100 Year areas differ do to split hyd for Catchment 102B

Updated Existing Modeling to Account for 10th Street East Construction in Catchment 102A

Catchment Area (ha) Storm Event Outflow (m3/s) Volume (ha.m)

AddHyd 500 8.231 5 Year 1.419 -
AddHyd 500 8.065 100 Year 2.820 -
Pond 23.189 5 Year 0.286 0.5750
Pond 23.023 100 Year 0.430 0.8656
Note: 5 and 100 Year areas differ do to split hyd for Catchment 102B
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Project: Owen Sound SmartCentres
Project Number: 160623088
Project Location: Owen Sound
Date: 1/31/2023

Proposed Conditions Hydrologic Modeling Summary

Proposed Site Conditions Modeling for Phase 1 and Phase 2 Developments

Phase Chamber 1 Details

Modeled Parameters Model Output

Discharge (m3/s) Storage (ha.m) Storm Discharge (m3/s) Storage (ha.m)
0.000 0.000 5 Year 0.182 0.072
0.215 0.083 100 Year Pipe 0.215 0.083

100 Year Overflow 0.789 -

Phase Chamber 2 Details

Modeled Parameters Model Output

Discharge (m3/s) Storage (ha.m) Storm Discharge (m3/s) Storage (ha.m)
0.000 0.000 5 Year 0.081 0.031
0.110 0.042 100 Year Pipe 0.110 0.042

100 Year Overflow 0.398 -

Summary

Catchment Area (ha) Storm Event Outflow (m3/s) Volume (ha.m)
AddHyd 500 8.333 5 Year 0.607 -
AddHyd 500 8.333 100 Year 1.446 -
Pond 23.291 5 Year 0.278 0.5599
Pond 23.291 100 Year 0.412 0.8288

Note 1: In proposed condition underground chambers have been designed to control post-development flows to pre-
development levels at AddHyd500 (connection to municipal services) and to match release rates from the existing 
downstream SWM Pond. The total required volume of the existing downstream SWM pond was also matched to existing 
conditions. 
Note 2: The underground chambers have been modeled with a spill conditoin. When the volume is exceeded, stormwater will 
be discharged to surface and conveyed via overland flow to the existing downstream SWM pond.
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Project: Owen Sound SmartCentres
Project Number:160623088
Project Location:Owen Sound
Date: 1/31/2023

Orifice Plate Sizing 

Orifice Equation: Q = CdA(2gh)1/2

 Phase 1 Orifice Control - MH Control 1  Phase 2 Orifice Control - MH Control 2

Invert = 224.88 m Type of Orifice Control: VERTICAL Invert = 233.31 m Type of Orifice Control: VERTICAL
Size = 252 mm 252 mm Location: MH4 Size = 181 mm 181 mm Location: MH3

C = 0.62 C = 0.62
Obvert = 225.132 m inv = 224.88 m Obvert = 233.491 m inv = 233.31 m

Top of MH = 227.48 m Top of MH = 235.81 m

Area = 0.050 m2 Area = 0.026 m2

Head = 2.47 m Head = 2.41 m

Required Flow = 0.215 m3/s Required Flow = 0.110 m3/s
Design Flow = 0.215 m3/s Design Flow = 0.110 m3/s
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STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EFO Model: EFO8
Estimated Net Annual Sediment (TSS) Load Reduction (%): 85

Project Name: Owen Sound

Project Number: 60458

Designer Name: Jay Pawar

Designer Company: Stantec

Designer Email: jay.Pawar@stantec.com

Designer Phone: 647-292-9104

EOR Name:  

EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: Owen Sound

Nearest Rainfall Station: OWEN SOUND MOE

Climate Station Id: 6116132

Years of Rainfall Data: 40

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EFO4 62
EFO6 76
EFO8 85

EFO10 90
EFO12 93

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s): 

Site Sediment Transport Rate (kg/ha/yr):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 60.10

Runoff Coefficient 'c': 0.78

Drainage Area (ha): 2.04

% Imperviousness: 80.00

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name:

Water Quality Runoff Volume Capture (%): > 90

01/31/2023
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

PERFORMANCE
►Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals, 
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute 
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive 
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously 
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream 
waterways. 

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced 
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing. 
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably 
representative of the particle size fractions found in typical urban stormwater runoff.
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Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 

Volume (%)

Cumulative 
Rainfall Volume 

(%)

Flow Rate 

(L/s)

Flow Rate 
(L/min)

Surface 
Loading Rate 

(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

Cumulative 
Removal 

(%)
0.5 10.3 10.3 2.21 133.0 28.0 100 10.3 10.3

1 20.8 31.1 4.42 265.0 56.0 100 20.8 31.1

2 15.1 46.2 8.85 531.0 113.0 95 14.3 45.4

3 10.1 56.3 13.27 796.0 169.0 87 8.8 54.2

4 7.7 64.0 17.69 1062.0 226.0 82 6.4 60.5

5 6.4 70.4 22.12 1327.0 282.0 79 5.1 65.6

6 4.6 75.1 26.54 1592.0 339.0 77 3.6 69.2

7 3.4 78.4 30.96 1858.0 395.0 74 2.5 71.7

8 2.7 81.1 35.39 2123.0 452.0 72 1.9 73.6

9 2.6 83.7 39.81 2389.0 508.0 69 1.8 75.4

10 1.9 85.6 44.24 2654.0 565.0 66 1.2 76.6

11 1.7 87.3 48.66 2920.0 621.0 64 1.1 77.7

12 1.2 88.5 53.08 3185.0 678.0 64 0.7 78.5

13 1.1 89.6 57.51 3450.0 734.0 64 0.7 79.2

14 0.7 90.3 61.93 3716.0 791.0 63 0.5 79.7

15 0.6 90.9 66.35 3981.0 847.0 63 0.4 80.1

16 0.7 91.6 70.78 4247.0 904.0 62 0.4 80.5

17 0.6 92.3 75.20 4512.0 960.0 62 0.4 80.9

18 0.8 93.0 79.62 4777.0 1016.0 61 0.5 81.4

19 0.3 93.3 84.05 5043.0 1073.0 60 0.2 81.5

20 0.9 94.2 88.47 5308.0 1129.0 59 0.5 82.0

21 0.7 94.9 92.89 5574.0 1186.0 57 0.4 82.4

22 0.5 95.3 97.32 5839.0 1242.0 56 0.3 82.7

23 1.0 96.3 101.74 6104.0 1299.0 55 0.5 83.2

24 0.9 97.2 106.16 6370.0 1355.0 53 0.5 83.7

25 0.1 97.3 110.59 6635.0 1412.0 52 0.1 83.8

30 1.6 98.9 132.71 7962.0 1694.0 43 0.7 84.4

35 0.2 99.1 154.82 9289.0 1976.0 37 0.1 84.5

40 0.4 99.5 176.94 10616.0 2259.0 33 0.1 84.6

45 0.4 99.9 199.06 11944.0 2541.0 29 0.1 84.8

Estimated Net Annual Sediment (TSS) Load Reduction = 85 %
Climate Station ID: 6116132 Years of Rainfall Data: 40
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RAINFALL DATA FROM OWEN SOUND MOE RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor 

EF / EFO Model Diameter Min Angle Inlet / 
Outlet Pipes

Max Inlet Pipe 
Diameter 

Max Outlet Pipe 
Diameter 

Peak Conveyance 
Flow Rate 

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15

EF6 / EFO6 1.8 6 90 914 36 914 36 990 35

EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

►Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated 
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit 
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV 
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional 
bypass structures, piping, and installation expense.

SCOUR PREVENTION AND ONLINE CONFIGURATION   

DESIGN FLEXIBILITY
►Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe 
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure, 
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.  

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has 
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is 
recommended for sites where oil capture and retention is a requirement.   
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INLET-TO-OUTLET DROP 
Elevation differential between inlet and outlet pipe inverts is dictated by the angle 
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS    
The head loss through Stormceptor EF is similar to that of a 60-degree bend 
structure. The applicable K value for calculating minor losses through the unit is 1.1. 
 For submerged conditions the applicable K value is 3.0.  

Pollutant Capacity

Stormceptor  
EF / EFO

Model 
Diameter 

Depth (Outlet 
Pipe Invert to 
Sump Floor) 

Oil Volume 
Recommended 

Sediment 
Maintenance Depth * 

Maximum 
Sediment Volume *  Maximum 

Sediment Mass ** 

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity 
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ ) 

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device 
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO 
14034 Environmental Management – Environmental Technology Verification (ETV). 

1.2 REFERENCE STANDARDS & PROCEDURES

          ISO 14034:2016 Environmental management – Environmental technology verification (ETV)

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of 
          Oil-Grit Separators
 
1.3 SUBMITTALS 
  
          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each 
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings 
          shall detail all OGS components, elevations, and sequence of construction.

          1.3.2     Alternative devices shall have features identical to or greater than the specified device, including: 
          treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

          1.3.3     Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product
          substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
          or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the 
          exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.  

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of 
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage 
capacity shall be as follows:

          2.1.1            4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil

                              6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil

                              8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil

                              10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil

                              12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

3.1 GENERAL
 
The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental 
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall 
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these 
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during 
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering 
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to 
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a 
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the 
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device. 
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by 
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from 
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian 
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:
  

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on 
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol, 
ranging 40 L/min/m² to 1400 L/min/m², and as stated in the ISO 14034 ETV Verification Statement for the OGS 
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m² and 1400 L/min/m² shall be 
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40 
L/min/m² shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m². No extrapolation 
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40 
L/min/m².

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of 
1400 L/min/m² shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m², and shall 

be calculated using a simple proportioning formula, with 1400 L/min/m² in the numerator and the higher surface 
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at 
1400 L/min/m².

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.  

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in 
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.  

          3.3.1     To be acceptable for on-line installation, the OGS device must demonstrate an average scour test 
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m².

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid 
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory 
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a 
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to 
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assess whether light liquids captured after a spill are effectively retained at high flow rates.

          3.4.1     For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
          occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
          results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates 
          (ranging 200 L/min/m² to 2600 L/min/m²) in accordance with the Light Liquid Re-entrainment Simulation Testing
          within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
          OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
          screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
          not be expected to retain light liquids such as oil and fuel.
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STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EFO Model: EFO10
Estimated Net Annual Sediment (TSS) Load Reduction (%): 82

Project Name: Owen Sound

Project Number: 60458

Designer Name: Jay Pawar

Designer Company: Stantec

Designer Email: jay.Pawar@stantec.com

Designer Phone: 647-292-9104

EOR Name:  

EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: Owen Sound

Nearest Rainfall Station: OWEN SOUND MOE

Climate Station Id: 6116132

Years of Rainfall Data: 40

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EFO4 49
EFO6 65
EFO8 75

EFO10 82
EFO12 87

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s): 

Site Sediment Transport Rate (kg/ha/yr):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 117.04

Runoff Coefficient 'c': 0.78

Drainage Area (ha): 3.973

% Imperviousness: 80.00

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name:

Water Quality Runoff Volume Capture (%): > 90

01/31/2023
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

PERFORMANCE
►Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals, 
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute 
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive 
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously 
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream 
waterways. 

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced 
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing. 
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably 
representative of the particle size fractions found in typical urban stormwater runoff.
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Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 

Volume (%)

Cumulative 
Rainfall Volume 

(%)

Flow Rate 

(L/s)

Flow Rate 
(L/min)

Surface 
Loading Rate 

(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

Cumulative 
Removal 

(%)
0.5 10.3 10.3 4.31 258.0 35.0 100 10.3 10.3

1 20.8 31.1 8.62 517.0 71.0 100 20.8 31.1

2 15.1 46.2 17.23 1034.0 142.0 91 13.7 44.8

3 10.1 56.3 25.85 1551.0 212.0 83 8.3 53.2

4 7.7 64.0 34.46 2068.0 283.0 79 6.1 59.3

5 6.4 70.4 43.08 2585.0 354.0 76 4.9 64.2

6 4.6 75.1 51.69 3101.0 425.0 73 3.4 67.5

7 3.4 78.4 60.31 3618.0 496.0 70 2.4 69.9

8 2.7 81.1 68.92 4135.0 566.0 66 1.8 71.7

9 2.6 83.7 77.54 4652.0 637.0 64 1.7 73.4

10 1.9 85.6 86.15 5169.0 708.0 64 1.2 74.5

11 1.7 87.3 94.77 5686.0 779.0 63 1.1 75.6

12 1.2 88.5 103.38 6203.0 850.0 63 0.7 76.4

13 1.1 89.6 112.00 6720.0 921.0 62 0.7 77.0

14 0.7 90.3 120.61 7237.0 991.0 62 0.5 77.5

15 0.6 90.9 129.23 7754.0 1062.0 60 0.4 77.9

16 0.7 91.6 137.84 8270.0 1133.0 59 0.4 78.3

17 0.6 92.3 146.46 8787.0 1204.0 57 0.4 78.6

18 0.8 93.0 155.07 9304.0 1275.0 55 0.4 79.1

19 0.3 93.3 163.69 9821.0 1345.0 54 0.2 79.2

20 0.9 94.2 172.30 10338.0 1416.0 52 0.4 79.7

21 0.7 94.9 180.92 10855.0 1487.0 49 0.3 80.0

22 0.5 95.3 189.53 11372.0 1558.0 47 0.2 80.2

23 1.0 96.3 198.15 11889.0 1629.0 45 0.4 80.7

24 0.9 97.2 206.76 12406.0 1699.0 43 0.4 81.1

25 0.1 97.3 215.38 12923.0 1770.0 41 0.1 81.1

30 1.6 98.9 258.45 15507.0 2124.0 35 0.5 81.7

35 0.2 99.1 301.53 18092.0 2478.0 30 0.1 81.7

40 0.4 99.5 344.60 20676.0 2832.0 26 0.1 81.8

45 0.4 99.9 387.68 23261.0 3186.0 24 0.1 81.9

Estimated Net Annual Sediment (TSS) Load Reduction = 82 %
Climate Station ID: 6116132 Years of Rainfall Data: 40
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RAINFALL DATA FROM OWEN SOUND MOE RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor 

EF / EFO Model Diameter Min Angle Inlet / 
Outlet Pipes

Max Inlet Pipe 
Diameter 

Max Outlet Pipe 
Diameter 

Peak Conveyance 
Flow Rate 

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15

EF6 / EFO6 1.8 6 90 914 36 914 36 990 35

EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

►Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated 
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit 
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV 
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional 
bypass structures, piping, and installation expense.

SCOUR PREVENTION AND ONLINE CONFIGURATION   

DESIGN FLEXIBILITY
►Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe 
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure, 
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.  

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has 
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is 
recommended for sites where oil capture and retention is a requirement.   
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INLET-TO-OUTLET DROP 
Elevation differential between inlet and outlet pipe inverts is dictated by the angle 
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS    
The head loss through Stormceptor EF is similar to that of a 60-degree bend 
structure. The applicable K value for calculating minor losses through the unit is 1.1. 
 For submerged conditions the applicable K value is 3.0.  

Pollutant Capacity

Stormceptor  
EF / EFO

Model 
Diameter 

Depth (Outlet 
Pipe Invert to 
Sump Floor) 

Oil Volume 
Recommended 

Sediment 
Maintenance Depth * 

Maximum 
Sediment Volume *  Maximum 

Sediment Mass ** 

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity 
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ ) 

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device 
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO 
14034 Environmental Management – Environmental Technology Verification (ETV). 

1.2 REFERENCE STANDARDS & PROCEDURES

          ISO 14034:2016 Environmental management – Environmental technology verification (ETV)

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of 
          Oil-Grit Separators
 
1.3 SUBMITTALS 
  
          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each 
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings 
          shall detail all OGS components, elevations, and sequence of construction.

          1.3.2     Alternative devices shall have features identical to or greater than the specified device, including: 
          treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

          1.3.3     Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product
          substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
          or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the 
          exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.  

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of 
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage 
capacity shall be as follows:

          2.1.1            4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil

                              6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil

                              8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil

                              10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil

                              12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

3.1 GENERAL
 
The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental 
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall 
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these 
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during 
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering 
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to 
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a 
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the 
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device. 
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by 
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from 
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian 
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:
  

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on 
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol, 
ranging 40 L/min/m² to 1400 L/min/m², and as stated in the ISO 14034 ETV Verification Statement for the OGS 
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m² and 1400 L/min/m² shall be 
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40 
L/min/m² shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m². No extrapolation 
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40 
L/min/m².

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of 
1400 L/min/m² shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m², and shall 

be calculated using a simple proportioning formula, with 1400 L/min/m² in the numerator and the higher surface 
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at 
1400 L/min/m².

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.  

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in 
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.  

          3.3.1     To be acceptable for on-line installation, the OGS device must demonstrate an average scour test 
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m².

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid 
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory 
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a 
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to 
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assess whether light liquids captured after a spill are effectively retained at high flow rates.

          3.4.1     For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
          occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
          results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates 
          (ranging 200 L/min/m² to 2600 L/min/m²) in accordance with the Light Liquid Re-entrainment Simulation Testing
          within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
          OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
          screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
          not be expected to retain light liquids such as oil and fuel.
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===========================================================================================================

       V    V   I    SSSSS  U   U    A    L              (v 6.2.2006)
       V    V   I    SS     U   U   A A   L
        V  V    I     SS    U   U  AAAAA  L
        V  V    I      SS   U   U  A   A  L
         VV     I    SSSSS  UUUUU  A   A  LLLLL

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM
       O   O    T      T    H   H   Y Y   MM MM  O   O
       O   O    T      T    H   H    Y    M   M  O   O    
        OOO     T      T    H   H    Y    M   M   OOO
Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2021 Smart City Water Inc
All rights reserved.

                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                          
  Output  filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\9f8f3237-2d09-408d-9e5d-4bb0fca9b64c\scena
  Summary filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\9f8f3237-2d09-408d-9e5d-4bb0fca9b64c\scena

DATE: 01/31/2023                           TIME: 01:31:33       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : Storm Input_5yr               **
  ************************************************

--------------------
|    READ STORM    |    Filename: C:\Users\jpawar\AppD                         
|                  |              ata\Local\Temp\                              
|                  |              15ee888d-fd3a-4cd4-a679-0c8bc64d5e0a\14412636
| Ptotal= 45.45 mm |    Comments: Storm Input_5yr                         
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.08    0.00 |  1.50    0.00 |  2.92    5.38 |  4.33    9.14
                 0.17    0.00 |  1.58    0.00 |  3.00    5.97 |  4.42    8.23
                 0.25    0.00 |  1.67    0.00 |  3.08    6.73 |  4.50    7.52
                 0.33    0.00 |  1.75    0.00 |  3.17    7.75 |  4.58    6.91
                 0.42    0.00 |  1.83    0.00 |  3.25    9.17 |  4.67    6.40
                 0.50    0.00 |  1.92    0.00 |  3.33   11.33 |  4.75    5.97
                 0.58    0.00 |  2.00    0.00 |  3.42   15.04 |  4.83    5.61
                 0.67    0.00 |  2.08    0.00 |  3.50   22.81 |  4.92    5.28
                 0.75    0.00 |  2.17    0.00 |  3.58   49.53 |  5.00    5.00
                 0.83    0.00 |  2.25    0.00 |  3.67  140.94 |  5.08    4.75
                 0.92    0.00 |  2.33    0.00 |  3.75   59.18 |  5.17    4.52
                 1.00    0.00 |  2.42    0.00 |  3.83   32.59 |  5.25    4.32
                 1.08    0.00 |  2.50    0.00 |  3.92   22.48 |  5.33    4.14
                 1.17    0.00 |  2.58    3.91 |  4.00   17.22 |  5.42    3.96
                 1.25    0.00 |  2.67    4.19 |  4.08   14.02 |  5.50    3.81
                 1.33    0.00 |  2.75    4.52 |  4.17   11.86 |
                 1.42    0.00 |  2.83    4.90 |  4.25   10.31 |

-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD (  0213)|   Area    (ha)=   0.72
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.36         0.36
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      69.28        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94         2.83
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       1.02 (ii)    5.88 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00



     Unit Hyd. peak  (cms)=       0.34         0.19
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.11         0.01          0.122 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.67           3.67
     RUNOFF VOLUME    (mm)=      44.94         1.18          18.68
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.03           0.41

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| DUHYD    (  0011)|
| Inlet Cap.= 0.060|
| #of Inlets=     1|
| Total(cms)=   0.1|      AREA     QPEAK     TPEAK    R.V.
--------------------      (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):   0.72      0.12      3.67   18.68
     =====================================================
     MAJOR SYS.(ID= 2):   0.10      0.06      3.67   18.68
     MINOR SYS.(ID= 3):   0.62      0.06      3.67   18.68

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0012)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0011)      0.099      0.062      3.67      18.68
   OUTFLOW: ID= 1 (  0012)      0.099      0.037      3.67      20.18

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 60.00
                   TIME SHIFT OF PEAK FLOW         (min)=  0.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0007

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0201)|   Area    (ha)=   2.06
|ID= 1 DT= 5.0 min |   Total Imp(%)=  61.00   Dir. Conn.(%)=  43.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.26         0.80
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     117.19        39.60
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        36.31
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.34         0.08          0.420 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.67           3.67
     RUNOFF VOLUME    (mm)=      44.94         4.14          21.69
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.09           0.48

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------



--------------------
| CALIB            |
| STANDHYD (  0202)|   Area    (ha)=   5.55
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.78         2.78
     Dep. Storage     (mm)=       0.51         0.51
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     192.35        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        35.92
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.83         0.21          0.930 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.75           3.67
     RUNOFF VOLUME    (mm)=      44.94         4.99          20.97
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.11           0.46

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   0.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  35.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.00
     Dep. Storage     (mm)=       0.99         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       0.00        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        76.30
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       0.00 (ii)    7.86 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.34         0.17
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.000 (iii)
     TIME TO PEAK    (hrs)=       0.00         0.00           0.00
     RUNOFF VOLUME    (mm)=        NaN          NaN            NaN
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =        NaN          NaN            NaN

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0213)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
*** W A R N I N G :  HYDROGRAPH   0001 <ID= 1> IS DRY.
*** W A R N I N G :  HYDROGRAPH   0213 = HYDROGRAPH 0011
        ID1= 1 (  0001):     0.00   0.000     0.00      NaN
      + ID2= 2 (  0011):     0.62   0.060     3.67    18.68
        ====================================================
        ID = 3 (  0213):     0.62   0.060     3.67    18.68

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|



|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0213):     0.62   0.060     3.67    18.68
      + ID2= 2 (  0201):     2.06   0.420     3.67    21.69
        ====================================================
        ID = 3 (  0500):     2.68   0.480     3.67    20.99

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0500):     2.68   0.480     3.67    20.99
      + ID2= 2 (  0202):     5.55   0.930     3.67    20.97
        ====================================================
        ID = 1 (  0500):     8.23   1.410     3.67    20.98

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0204)|   Area    (ha)=  11.37
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      10.23         1.14
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     275.29        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       2.13 (ii)    9.12 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       3.75         0.00          3.750 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          40.45
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.89

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0203)|   Area    (ha)=   1.79
|ID= 1 DT= 5.0 min |   Total Imp(%)=  95.00   Dir. Conn.(%)=  95.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.70         0.09
     Dep. Storage     (mm)=       1.27         5.08
     Average Slope     (%)=       0.30         0.30
     Length            (m)=     109.21        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.65 (ii)   20.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.29         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.60         0.00          0.597 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.18         0.00          41.97
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.97         0.00           0.92

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:



            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0203)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0203)      1.789      0.597      3.67      41.97
   OUTFLOW: ID= 1 (  0203)      1.789      0.464      3.75      41.97

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 77.75
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0067

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0211)|   Area    (ha)=   1.80
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  50.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.90         0.90
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     109.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94         0.00
                over (min)        5.00       175.00
     Storage Coeff.  (min)=       1.32 (ii)    6.48 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.35         0.00          0.347 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          22.47
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.49

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0203):     1.79   0.464     3.75    41.97
      + ID2= 2 (  0204):    11.37   3.750     3.67    40.45
        ====================================================
        ID = 3 (  0500):    13.16   4.202     3.67    40.66

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0500):    13.16   4.202     3.67    40.66
      + ID2= 2 (  0211):     1.80   0.347     3.67    22.47
        ====================================================
        ID = 1 (  0500):    14.96   4.550     3.67    38.47

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------



--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0500):    14.96   4.550     3.67    38.47
      + ID2= 2 (  0500):     8.23   1.410     3.67    20.98
        ====================================================
        ID = 3 (  0500):    23.19   5.960     3.67    32.26

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0021)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.4080      0.8210

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0500)     23.189      5.960      3.67      32.26
   OUTFLOW: ID= 1 (  0021)     23.189      0.285      4.67      32.24

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.79
                   TIME SHIFT OF PEAK FLOW         (min)= 60.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5745

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0106)|   Area    (ha)=   3.56
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  66.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.35         1.21
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     154.08        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.04 (ii)   16.50 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.87         0.00          0.867 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          29.66
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.65

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0023)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0106):     3.56   0.867     3.67    29.66
      + ID2= 2 (  0021):    23.19   0.285     4.67    32.24
        ====================================================
        ID = 3 (  0023):    26.75   0.999     3.67    31.89

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

 FINISH
===========================================================================================================
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Developed and Distributed by Smart City Water Inc
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All rights reserved.

                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                          
  Output  filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\04779d20-9acb-43b1-b434-12703865bb79\scena
  Summary filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\04779d20-9acb-43b1-b434-12703865bb79\scena

DATE: 01/20/2023                           TIME: 12:27:31       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : Storm Input_100yr             **
  ************************************************

--------------------
|    READ STORM    |    Filename: C:\Users\jpawar\AppD                         
|                  |              ata\Local\Temp\                              
|                  |              011b497e-197f-41c5-b32b-228a782123b3\d3518e5d
| Ptotal= 63.48 mm |    Comments: Storm Input_100yr                       
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.08    0.00 |  1.42    0.00 |  2.75    8.38 |  4.08   10.16
                 0.17    0.00 |  1.50    0.00 |  2.83    9.65 |  4.17    9.40
                 0.25    0.00 |  1.58    0.00 |  2.92   11.43 |  4.25    8.64
                 0.33    0.00 |  1.67    0.00 |  3.00   13.97 |  4.33    8.13
                 0.42    0.00 |  1.75    0.00 |  3.08   18.29 |  4.42    7.62
                 0.50    0.00 |  1.83    0.00 |  3.17   27.69 |  4.50    7.11
                 0.58    0.00 |  1.92    0.00 |  3.25   62.74 |  4.58    6.60
                 0.67    0.00 |  2.00    0.00 |  3.33  256.54 |  4.67    6.35
                 0.75    0.00 |  2.08    0.00 |  3.42   76.20 |  4.75    6.10
                 0.83    0.00 |  2.17    0.00 |  3.50   39.62 |  4.83    5.84
                 0.92    0.00 |  2.25    4.83 |  3.58   27.18 |  4.92    5.59
                 1.00    0.00 |  2.33    5.33 |  3.67   20.83 |  5.00    5.08
                 1.08    0.00 |  2.42    5.59 |  3.75   17.27 |  5.08    5.08
                 1.17    0.00 |  2.50    6.35 |  3.83   14.73 |  5.17    4.83
                 1.25    0.00 |  2.58    6.86 |  3.92   12.70 |
                 1.33    0.00 |  2.67    7.62 |  4.00   11.43 |

-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD (  0213)|   Area    (ha)=   0.72
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.36         0.36
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      69.28        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.02 (ii)    5.88 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.34         0.19



                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.20         0.09          0.297 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97        12.56          32.72
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.20           0.52

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| DUHYD    (  0011)|
| Inlet Cap.= 0.060|
| #of Inlets=     1|
| Total(cms)=   0.1|      AREA     QPEAK     TPEAK    R.V.
--------------------      (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):   0.72      0.30      3.33   32.72
     =====================================================
     MAJOR SYS.(ID= 2):   0.27      0.24      3.33   32.72
     MINOR SYS.(ID= 3):   0.45      0.06      3.33   32.72

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0012)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0011)      0.265      0.237      3.33      32.72
   OUTFLOW: ID= 1 (  0012)      0.265      0.145      3.42      32.77

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 61.27
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0028

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0201)|   Area    (ha)=   2.06
|ID= 1 DT= 5.0 min |   Total Imp(%)=  61.00   Dir. Conn.(%)=  43.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.26         0.80
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     117.19        39.60
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54       140.75
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.62         0.32          0.936 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97        16.07          36.24
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.25           0.57

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------



| CALIB            |
| STANDHYD (  0202)|   Area    (ha)=   5.55
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.78         2.78
     Dep. Storage     (mm)=       0.51         0.51
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     192.35        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54       117.86
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.49         0.65          1.804 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.97        16.37          35.01
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.26           0.55

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   0.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  35.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.00
     Dep. Storage     (mm)=       0.99         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       0.00        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54       148.01
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       0.00 (ii)    6.03 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.34         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.000 (iii)
     TIME TO PEAK    (hrs)=       0.00         0.00           0.00
     RUNOFF VOLUME    (mm)=        NaN          NaN            NaN
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =        NaN          NaN            NaN

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0213)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
*** W A R N I N G :  HYDROGRAPH   0001 <ID= 1> IS DRY.
*** W A R N I N G :  HYDROGRAPH   0213 = HYDROGRAPH 0011
        ID1= 1 (  0001):     0.00   0.000     0.00      NaN
      + ID2= 2 (  0011):     0.45   0.060     3.33    32.72
        ====================================================
        ID = 3 (  0213):     0.45   0.060     3.33    32.72

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.



--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0213):     0.45   0.060     3.33    32.72
      + ID2= 2 (  0201):     2.06   0.936     3.33    36.24
        ====================================================
        ID = 3 (  0500):     2.51   0.996     3.33    35.60

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0500):     2.51   0.996     3.33    35.60
      + ID2= 2 (  0202):     5.55   1.804     3.33    35.01
        ====================================================
        ID = 1 (  0500):     8.06   2.800     3.33    35.19

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0204)|   Area    (ha)=  11.37
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      10.23         1.14
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     275.29        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       2.13 (ii)    9.12 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       6.75         0.12          6.813 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          57.55
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.91

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0203)|   Area    (ha)=   1.79
|ID= 1 DT= 5.0 min |   Total Imp(%)=  95.00   Dir. Conn.(%)=  95.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.70         0.09
     Dep. Storage     (mm)=       1.27         5.08
     Average Slope     (%)=       0.30         0.30
     Length            (m)=     109.21        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.65 (ii)   20.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.29         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.07         0.00          1.070 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.58           3.33
     RUNOFF VOLUME    (mm)=      62.21         8.79          59.53
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.98         0.14           0.94

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL



           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0203)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0203)      1.789      1.070      3.33      59.53
   OUTFLOW: ID= 1 (  0203)      1.789      0.829      3.33      59.54

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 77.46
                   TIME SHIFT OF PEAK FLOW         (min)=  0.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0102

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0211)|   Area    (ha)=   1.80
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  50.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.90         0.90
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     109.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.32 (ii)    6.48 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.63         0.14          0.772 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.78          35.88
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.57

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0203):     1.79   0.829     3.33    59.54
      + ID2= 2 (  0204):    11.37   6.813     3.33    57.55
        ====================================================
        ID = 3 (  0500):    13.16   7.642     3.33    57.82

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0500):    13.16   7.642     3.33    57.82
      + ID2= 2 (  0211):     1.80   0.772     3.33    35.88
        ====================================================
        ID = 1 (  0500):    14.96   8.414     3.33    55.18

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.



--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0500):    14.96   8.414     3.33    55.18
      + ID2= 2 (  0500):     8.06   2.800     3.33    35.19
        ====================================================
        ID = 3 (  0500):    23.02  11.214     3.33    48.18

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0021)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.4080      0.8210

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0500)     23.023     11.214      3.33      48.18
   OUTFLOW: ID= 1 (  0021)     23.023      0.430      4.17      48.16

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.83
                   TIME SHIFT OF PEAK FLOW         (min)= 50.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8652

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0106)|   Area    (ha)=   3.56
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  66.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.35         1.21
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     154.08        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.04 (ii)   16.50 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.56         0.07          1.589 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.50           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          44.55
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.70

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0023)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0106):     3.56   1.589     3.33    44.55
      + ID2= 2 (  0021):    23.02   0.430     4.17    48.16
        ====================================================
        ID = 3 (  0023):    26.58   1.782     3.33    47.67

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
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Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2021 Smart City Water Inc
All rights reserved.

                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                          
  Output  filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\0c702644-8a3f-41bd-96ce-52ead311509f\scena
  Summary filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\0c702644-8a3f-41bd-96ce-52ead311509f\scena

DATE: 01/31/2023                           TIME: 01:36:26       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : Run 04                        **
  ************************************************

--------------------
|    READ STORM    |    Filename: C:\Users\jpawar\AppD                         
|                  |              ata\Local\Temp\                              
|                  |              179505be-72a9-4dbd-b4c0-49d4ac8fe091\36b9e3a1
| Ptotal= 45.45 mm |    Comments: Storm Input_5yr                         
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.08    0.00 |  1.50    0.00 |  2.92    5.38 |  4.33    9.14
                 0.17    0.00 |  1.58    0.00 |  3.00    5.97 |  4.42    8.23
                 0.25    0.00 |  1.67    0.00 |  3.08    6.73 |  4.50    7.52
                 0.33    0.00 |  1.75    0.00 |  3.17    7.75 |  4.58    6.91
                 0.42    0.00 |  1.83    0.00 |  3.25    9.17 |  4.67    6.40
                 0.50    0.00 |  1.92    0.00 |  3.33   11.33 |  4.75    5.97
                 0.58    0.00 |  2.00    0.00 |  3.42   15.04 |  4.83    5.61
                 0.67    0.00 |  2.08    0.00 |  3.50   22.81 |  4.92    5.28
                 0.75    0.00 |  2.17    0.00 |  3.58   49.53 |  5.00    5.00
                 0.83    0.00 |  2.25    0.00 |  3.67  140.94 |  5.08    4.75
                 0.92    0.00 |  2.33    0.00 |  3.75   59.18 |  5.17    4.52
                 1.00    0.00 |  2.42    0.00 |  3.83   32.59 |  5.25    4.32
                 1.08    0.00 |  2.50    0.00 |  3.92   22.48 |  5.33    4.14
                 1.17    0.00 |  2.58    3.91 |  4.00   17.22 |  5.42    3.96
                 1.25    0.00 |  2.67    4.19 |  4.08   14.02 |  5.50    3.81
                 1.33    0.00 |  2.75    4.52 |  4.17   11.86 |
                 1.42    0.00 |  2.83    4.90 |  4.25   10.31 |

-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD (  0213)|   Area    (ha)=   0.72
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.36         0.36
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      69.28        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94         2.83
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       1.02 (ii)    5.88 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00



     Unit Hyd. peak  (cms)=       0.34         0.19
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.11         0.01          0.122 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.67           3.67
     RUNOFF VOLUME    (mm)=      44.94         1.18          18.68
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.03           0.41

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| DUHYD    (  0011)|
| Inlet Cap.= 0.060|
| #of Inlets=     1|
| Total(cms)=   0.1|      AREA     QPEAK     TPEAK    R.V.
--------------------      (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):   0.72      0.12      3.67   18.68
     =====================================================
     MAJOR SYS.(ID= 2):   0.10      0.06      3.67   18.68
     MINOR SYS.(ID= 3):   0.62      0.06      3.67   18.68

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0012)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0011)      0.099      0.062      3.67      18.68
   OUTFLOW: ID= 1 (  0012)      0.099      0.037      3.67      20.18

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 60.00
                   TIME SHIFT OF PEAK FLOW         (min)=  0.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0007

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0201)|   Area    (ha)=   2.06
|ID= 1 DT= 5.0 min |   Total Imp(%)=  61.00   Dir. Conn.(%)=  43.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.26         0.80
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     117.19        39.60
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        36.31
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.34         0.08          0.420 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.67           3.67
     RUNOFF VOLUME    (mm)=      44.94         4.14          21.69
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.09           0.48

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------



--------------------
| CALIB            |
| STANDHYD (  0202)|   Area    (ha)=   3.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  48.00   Dir. Conn.(%)=  38.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.91         2.06
     Dep. Storage     (mm)=       0.51         0.51
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     162.69        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        23.53
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.56         0.15          0.637 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.75           3.67
     RUNOFF VOLUME    (mm)=      44.94         4.93          20.14
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.11           0.44

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   0.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  35.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.00
     Dep. Storage     (mm)=       0.99         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       0.00        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        76.30
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       0.00 (ii)    7.86 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.34         0.17
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.000 (iii)
     TIME TO PEAK    (hrs)=       0.00         0.00           0.00
     RUNOFF VOLUME    (mm)=        NaN          NaN            NaN
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =        NaN          NaN            NaN

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0213)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
*** W A R N I N G :  HYDROGRAPH   0001 <ID= 1> IS DRY.
*** W A R N I N G :  HYDROGRAPH   0213 = HYDROGRAPH 0011
        ID1= 1 (  0001):     0.00   0.000     0.00      NaN
      + ID2= 2 (  0011):     0.62   0.060     3.67    18.68
        ====================================================
        ID = 3 (  0213):     0.62   0.060     3.67    18.68

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  2022)|   Area    (ha)=   1.32



|ID= 1 DT= 5.0 min |   Total Imp(%)=  48.00   Dir. Conn.(%)=  38.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.63         0.69
     Dep. Storage     (mm)=       0.51         0.51
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      93.81        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        23.53
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.19         0.05          0.212 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.75           3.67
     RUNOFF VOLUME    (mm)=      44.94         4.93          20.14
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.11           0.44

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  2000)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0213):     0.62   0.060     3.67    18.68
      + ID2= 2 (  0202):     3.97   0.637     3.67    20.14
        ====================================================
        ID = 3 (  2000):     4.59   0.697     3.67    19.94

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  2000)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  2000):     4.59   0.697     3.67    19.94
      + ID2= 2 (  2022):     1.32   0.212     3.67    20.14
        ====================================================
        ID = 1 (  2000):     5.91   0.909     3.67    19.98

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  2021)|   Area    (ha)=   0.26
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.23         0.03
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      41.63        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.09         0.00          0.090 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          40.44
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.89

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00



            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  2000):     5.91   0.909     3.67    19.98
      + ID2= 2 (  0201):     2.06   0.420     3.67    21.69
        ====================================================
        ID = 3 (  0500):     7.97   1.329     3.67    20.42

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0500):     7.97   1.329     3.67    20.42
      + ID2= 2 (  2021):     0.26   0.090     3.67    40.44
        ====================================================
        ID = 1 (  0500):     8.23   1.419     3.67    21.06

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0204)|   Area    (ha)=  11.37
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      10.23         1.14
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     275.29        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       2.13 (ii)    9.12 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       3.75         0.00          3.750 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          40.45
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.89

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0211)|   Area    (ha)=   1.80
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  50.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.90         0.90
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     109.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94         0.00
                over (min)        5.00       175.00
     Storage Coeff.  (min)=       1.32 (ii)    6.48 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.35         0.00          0.347 (iii)



     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          22.47
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.49

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0203)|   Area    (ha)=   1.79
|ID= 1 DT= 5.0 min |   Total Imp(%)=  95.00   Dir. Conn.(%)=  95.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.70         0.09
     Dep. Storage     (mm)=       1.27         5.08
     Average Slope     (%)=       0.30         0.30
     Length            (m)=     109.21        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.65 (ii)   20.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.29         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.60         0.00          0.597 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.18         0.00          41.97
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.97         0.00           0.92

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0203)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0203)      1.789      0.597      3.67      41.97
   OUTFLOW: ID= 1 (  0203)      1.789      0.464      3.75      41.97

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 77.75
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0067

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0203):     1.79   0.464     3.75    41.97
      + ID2= 2 (  0204):    11.37   3.750     3.67    40.45
        ====================================================
        ID = 3 (  0500):    13.16   4.202     3.67    40.66

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|



|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0500):    13.16   4.202     3.67    40.66
      + ID2= 2 (  0211):     1.80   0.347     3.67    22.47
        ====================================================
        ID = 1 (  0500):    14.96   4.550     3.67    38.47

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0500):    14.96   4.550     3.67    38.47
      + ID2= 2 (  0500):     8.23   1.419     3.67    21.06
        ====================================================
        ID = 3 (  0500):    23.19   5.968     3.67    32.29

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0021)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.4080      0.8210

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0500)     23.189      5.968      3.67      32.29
   OUTFLOW: ID= 1 (  0021)     23.189      0.286      4.67      32.26

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.79
                   TIME SHIFT OF PEAK FLOW         (min)= 60.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5750

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0106)|   Area    (ha)=   3.56
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  66.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.35         1.21
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     154.08        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.04 (ii)   16.50 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.87         0.00          0.867 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          29.66
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.65

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0023)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0106):     3.56   0.867     3.67    29.66
      + ID2= 2 (  0021):    23.19   0.286     4.67    32.26
        ====================================================
        ID = 3 (  0023):    26.75   0.999     3.67    31.92

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.



-------------------------------------------------------------------------------

 FINISH
===========================================================================================================
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                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                          
  Output  filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\48981463-eb71-4042-a053-6c6e885f7b24\scena
  Summary filename: C:\Users\jpawar\AppData\Local\Civica\VH5\2b3c193d-6de5-462d-b715-9837f51ac3f4\48981463-eb71-4042-a053-6c6e885f7b24\scena

DATE: 01/20/2023                           TIME: 01:00:16       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : Storm Input_100yr             **
  ************************************************

--------------------
|    READ STORM    |    Filename: C:\Users\jpawar\AppD                         
|                  |              ata\Local\Temp\                              
|                  |              2c65bffc-3003-4575-aa29-c47b12efffdb\d3518e5d
| Ptotal= 63.48 mm |    Comments: Storm Input_100yr                       
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.08    0.00 |  1.42    0.00 |  2.75    8.38 |  4.08   10.16
                 0.17    0.00 |  1.50    0.00 |  2.83    9.65 |  4.17    9.40
                 0.25    0.00 |  1.58    0.00 |  2.92   11.43 |  4.25    8.64
                 0.33    0.00 |  1.67    0.00 |  3.00   13.97 |  4.33    8.13
                 0.42    0.00 |  1.75    0.00 |  3.08   18.29 |  4.42    7.62
                 0.50    0.00 |  1.83    0.00 |  3.17   27.69 |  4.50    7.11
                 0.58    0.00 |  1.92    0.00 |  3.25   62.74 |  4.58    6.60
                 0.67    0.00 |  2.00    0.00 |  3.33  256.54 |  4.67    6.35
                 0.75    0.00 |  2.08    0.00 |  3.42   76.20 |  4.75    6.10
                 0.83    0.00 |  2.17    0.00 |  3.50   39.62 |  4.83    5.84
                 0.92    0.00 |  2.25    4.83 |  3.58   27.18 |  4.92    5.59
                 1.00    0.00 |  2.33    5.33 |  3.67   20.83 |  5.00    5.08
                 1.08    0.00 |  2.42    5.59 |  3.75   17.27 |  5.08    5.08
                 1.17    0.00 |  2.50    6.35 |  3.83   14.73 |  5.17    4.83
                 1.25    0.00 |  2.58    6.86 |  3.92   12.70 |
                 1.33    0.00 |  2.67    7.62 |  4.00   11.43 |

-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD (  0213)|   Area    (ha)=   0.72
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  40.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.36         0.36
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      69.28        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        90.43
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.02 (ii)    5.88 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.34         0.19



                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.20         0.09          0.297 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97        12.56          32.72
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.20           0.52

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| DUHYD    (  0011)|
| Inlet Cap.= 0.060|
| #of Inlets=     1|
| Total(cms)=   0.1|      AREA     QPEAK     TPEAK    R.V.
--------------------      (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):   0.72      0.30      3.33   32.72
     =====================================================
     MAJOR SYS.(ID= 2):   0.27      0.24      3.33   32.72
     MINOR SYS.(ID= 3):   0.45      0.06      3.33   32.72

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0012)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0011)      0.265      0.237      3.33      32.72
   OUTFLOW: ID= 1 (  0012)      0.265      0.145      3.42      32.77

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 61.27
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0028

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0201)|   Area    (ha)=   2.06
|ID= 1 DT= 5.0 min |   Total Imp(%)=  61.00   Dir. Conn.(%)=  43.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.26         0.80
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     117.19        39.60
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54       140.75
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.62         0.32          0.936 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97        16.07          36.24
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.25           0.57

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------



| CALIB            |
| STANDHYD (  0202)|   Area    (ha)=   3.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  48.00   Dir. Conn.(%)=  38.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.91         2.06
     Dep. Storage     (mm)=       0.51         0.51
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     162.69        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54       116.39
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.01         0.48          1.244 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.97        16.27          34.02
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.26           0.54

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   0.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  35.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.00         0.00
     Dep. Storage     (mm)=       0.99         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       0.00        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54       148.01
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       0.00 (ii)    6.03 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.34         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.000 (iii)
     TIME TO PEAK    (hrs)=       0.00         0.00           0.00
     RUNOFF VOLUME    (mm)=        NaN          NaN            NaN
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =        NaN          NaN            NaN

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  85.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0213)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
*** W A R N I N G :  HYDROGRAPH   0001 <ID= 1> IS DRY.
*** W A R N I N G :  HYDROGRAPH   0213 = HYDROGRAPH 0011
        ID1= 1 (  0001):     0.00   0.000     0.00      NaN
      + ID2= 2 (  0011):     0.45   0.060     3.33    32.72
        ====================================================
        ID = 3 (  0213):     0.45   0.060     3.33    32.72

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  2022)|   Area    (ha)=   1.32
|ID= 1 DT= 5.0 min |   Total Imp(%)=  48.00   Dir. Conn.(%)=  38.00



--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.63         0.69
     Dep. Storage     (mm)=       0.51         0.51
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      93.81        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54       116.39
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.34         0.16          0.414 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.97        16.27          34.01
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.26           0.54

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  2000)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0213):     0.45   0.060     3.33    32.72
      + ID2= 2 (  0202):     3.97   1.244     3.33    34.02
        ====================================================
        ID = 3 (  2000):     4.42   1.304     3.33    33.88

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  2000)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  2000):     4.42   1.304     3.33    33.88
      + ID2= 2 (  2022):     1.32   0.414     3.33    34.01
        ====================================================
        ID = 1 (  2000):     5.74   1.717     3.33    33.91

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  2021)|   Area    (ha)=   0.26
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.23         0.03
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      41.63        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.16         0.00          0.167 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          57.54
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.91

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL



           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  2001)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  2000):     5.74   1.717     3.33    33.91
      + ID2= 2 (  0201):     2.06   0.936     3.33    36.24
        ====================================================
        ID = 3 (  2001):     7.80   2.653     3.33    34.53

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  2001)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  2001):     7.80   2.653     3.33    34.53
      + ID2= 2 (  2021):     0.26   0.167     3.33    57.54
        ====================================================
        ID = 1 (  2001):     8.06   2.820     3.33    35.27

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0204)|   Area    (ha)=  11.37
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      10.23         1.14
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     275.29        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       2.13 (ii)    9.12 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       6.75         0.12          6.813 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          57.55
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.91

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0211)|   Area    (ha)=   1.80
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  50.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.90         0.90
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     109.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.32 (ii)    6.48 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.63         0.14          0.772 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.78          35.88
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48



     RUNOFF COEFFICIENT   =       0.99         0.14           0.57

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0203)|   Area    (ha)=   1.79
|ID= 1 DT= 5.0 min |   Total Imp(%)=  95.00   Dir. Conn.(%)=  95.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.70         0.09
     Dep. Storage     (mm)=       1.27         5.08
     Average Slope     (%)=       0.30         0.30
     Length            (m)=     109.21        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.65 (ii)   20.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.29         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.07         0.00          1.070 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.58           3.33
     RUNOFF VOLUME    (mm)=      62.21         8.79          59.53
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.98         0.14           0.94

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0203)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0203)      1.789      1.070      3.33      59.53
   OUTFLOW: ID= 1 (  0203)      1.789      0.829      3.33      59.54

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 77.46
                   TIME SHIFT OF PEAK FLOW         (min)=  0.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0102

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0203):     1.79   0.829     3.33    59.54
      + ID2= 2 (  2001):     8.06   2.820     3.33    35.27
        ====================================================
        ID = 3 (  0500):     9.85   3.649     3.33    39.67

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0500):     9.85   3.649     3.33    39.67
      + ID2= 2 (  0204):    11.37   6.813     3.33    57.55
        ====================================================



        ID = 1 (  0500):    21.22  10.462     3.33    49.25

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0500)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0500):    21.22  10.462     3.33    49.25
      + ID2= 2 (  0211):     1.80   0.772     3.33    35.88
        ====================================================
        ID = 3 (  0500):    23.02  11.235     3.33    48.20

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0021)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.4080      0.8210

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0500)     23.023     11.235      3.33      48.20
   OUTFLOW: ID= 1 (  0021)     23.023      0.430      4.17      48.18

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.83
                   TIME SHIFT OF PEAK FLOW         (min)= 50.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8656

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0106)|   Area    (ha)=   3.56
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  66.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.35         1.21
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     154.08        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54        52.71
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.04 (ii)   16.50 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.56         0.07          1.589 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.50           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          44.55
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.70

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0023)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0106):     3.56   1.589     3.33    44.55
      + ID2= 2 (  0021):    23.02   0.430     4.17    48.18
        ====================================================
        ID = 3 (  0023):    26.58   1.782     3.33    47.70

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
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********************************
** SIMULATION:Run 04          **
********************************
--------------------
| CALIB            |
| STANDHYD (  0040)|   Area    (ha)=   2.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  69.00   Dir. Conn.(%)=  61.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.41         0.63
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     116.62        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.46         0.02          0.472 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.75           3.67
     RUNOFF VOLUME    (mm)=      44.45         1.81          27.82
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.98         0.04           0.61

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0044)|     OVERFLOW IS ON
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1100      0.0420

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0040)      2.040      0.472      3.67      27.82
   OUTFLOW: ID= 1 (  0044)      2.040      0.081      3.92      27.78
   OVERFLOW:ID= 3 (  0003)      0.000      0.000      0.00       0.00

                   TOTAL NUMBER OF SIMULATION OVERFLOW  =     0
                   CUMULATIVE TIME OF OVERFLOW  (HOURS) =  0.00
                   PERCENTAGE OF TIME OVERFLOWING   (%) =  0.00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 17.16
                   TIME SHIFT OF PEAK FLOW         (min)= 15.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0310

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0050)|   Area    (ha)=   3.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  69.00   Dir. Conn.(%)=  61.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.74         1.23
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     162.75        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.90         0.03          0.920 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.75           3.67
     RUNOFF VOLUME    (mm)=      44.45         1.81          27.82
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.98         0.04           0.61

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!



       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0056)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0044):     2.04   0.081     3.92    27.78
      + ID2= 2 (  0050):     3.97   0.920     3.67    27.82
        ====================================================
        ID = 3 (  0056):     6.01   0.966     3.67    27.81

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0048)|     OVERFLOW IS ON
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.2150      0.0830

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0056)      6.013      0.966      3.67      27.81
   OUTFLOW: ID= 1 (  0048)      6.013      0.182      4.08      27.79
   OVERFLOW:ID= 3 (  0003)      0.000      0.000      0.00       0.00

                   TOTAL NUMBER OF SIMULATION OVERFLOW  =     0
                   CUMULATIVE TIME OF OVERFLOW  (HOURS) =  0.00
                   PERCENTAGE OF TIME OVERFLOWING   (%) =  0.00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 18.79
                   TIME SHIFT OF PEAK FLOW         (min)= 25.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0702

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0046)|   Area    (ha)=   2.06
|ID= 1 DT= 5.0 min |   Total Imp(%)=  61.00   Dir. Conn.(%)=  43.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.26         0.80
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     117.19        39.60
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94        36.31
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.34         0.08          0.420 (iii)
     TIME TO PEAK    (hrs)=       3.67         3.67           3.67
     RUNOFF VOLUME    (mm)=      44.94         4.14          21.69
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.09           0.48

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0049)|   Area    (ha)=   0.26
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.23         0.03



     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      41.63        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.09         0.00          0.090 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          40.44
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.89

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0042)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0046):     2.06   0.420     3.67    21.69
      + ID2= 2 (  0048):     6.01   0.182     4.08    27.79
        ====================================================
        ID = 3 (  0042):     8.07   0.517     3.67    26.23

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0042)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0042):     8.07   0.517     3.67    26.23
      + ID2= 2 (  0049):     0.26   0.090     3.67    40.44
        ====================================================
        ID = 1 (  0042):     8.33   0.607     3.67    26.68

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0057)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
*** W A R N I N G :  HYDROGRAPH   0048 <ID= 2> IS DRY.
*** W A R N I N G :  HYDROGRAPH   0003 = HYDROGRAPH 0001
        ID1= 1 (  0042):     8.33   0.607     3.67    26.68
      + ID2= 2 (  0048):     0.00   0.000     0.00     0.00
        ====================================================
        ID = 3 (  0057):     8.33   0.607     3.67    26.68

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0043)|   Area    (ha)=   1.80
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  50.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.90         0.90
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     109.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94         0.00
                over (min)        5.00       175.00
     Storage Coeff.  (min)=       1.32 (ii)    6.48 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.18
                                                           *TOTALS*



     PEAK FLOW       (cms)=       0.35         0.00          0.347 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          22.47
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.49

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0047)|   Area    (ha)=   1.79
|ID= 1 DT= 5.0 min |   Total Imp(%)=  95.00   Dir. Conn.(%)=  95.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.70         0.09
     Dep. Storage     (mm)=       1.27         5.08
     Average Slope     (%)=       0.30         0.30
     Length            (m)=     109.21        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.65 (ii)   20.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.29         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.60         0.00          0.597 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.18         0.00          41.97
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.97         0.00           0.92

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0052)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0047)      1.789      0.597      3.67      41.97
   OUTFLOW: ID= 1 (  0052)      1.789      0.464      3.75      41.97

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 77.75
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0067

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0054)|   Area    (ha)=  11.37
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      10.23         1.14
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     275.29        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00         5.00



     Storage Coeff.  (min)=       2.13 (ii)    9.12 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       3.75         0.00          3.750 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          40.45
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.89

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0041)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0043):     1.80   0.347     3.67    22.47
      + ID2= 2 (  0052):     1.79   0.464     3.75    41.97
        ====================================================
        ID = 3 (  0041):     3.59   0.800     3.67    32.19

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0041)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0041):     3.59   0.800     3.67    32.19
      + ID2= 2 (  0054):    11.37   3.750     3.67    40.45
        ====================================================
        ID = 1 (  0041):    14.96   4.550     3.67    38.47

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0041)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0041):    14.96   4.550     3.67    38.47
      + ID2= 2 (  0057):     8.33   0.607     3.67    26.68
        ====================================================
        ID = 3 (  0041):    23.29   5.156     3.67    34.25

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0055)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.4080      0.8210

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0041)     23.291      5.156      3.67      34.25
   OUTFLOW: ID= 1 (  0055)     23.291      0.278      5.42      34.23

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.40
                   TIME SHIFT OF PEAK FLOW         (min)=105.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5599

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0045)|   Area    (ha)=   3.56
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  66.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.35         1.21
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     154.08        40.00



     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     140.94     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.04 (ii)   16.50 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.87         0.00          0.867 (iii)
     TIME TO PEAK    (hrs)=       3.67         0.00           3.67
     RUNOFF VOLUME    (mm)=      44.94         0.00          29.66
     TOTAL RAINFALL   (mm)=      45.45        45.45          45.45
     RUNOFF COEFFICIENT   =       0.99         0.00           0.65

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0053)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0045):     3.56   0.867     3.67    29.66
      + ID2= 2 (  0055):    23.29   0.278     5.42    34.23
        ====================================================
        ID = 3 (  0053):    26.85   0.983     3.67    33.62

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
**********************************
** SIMULATION:Storm Input_100yr **
**********************************
--------------------
| CALIB            |
| STANDHYD (  0040)|   Area    (ha)=   2.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  69.00   Dir. Conn.(%)=  61.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.41         0.63
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     116.62        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.84         0.13          0.895 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.48        13.51          43.38
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.98         0.21           0.68

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0044)|     OVERFLOW IS ON
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1100      0.0420

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0040)      2.040      0.895      3.33      43.38



   OUTFLOW: ID= 1 (  0044)      1.681      0.110      3.42      45.83
   OVERFLOW:ID= 3 (  0003)      0.359      0.398      3.42      45.83

                   TOTAL NUMBER OF SIMULATION OVERFLOW  =     0
                   CUMULATIVE TIME OF OVERFLOW  (HOURS) =  0.00
                   PERCENTAGE OF TIME OVERFLOWING   (%) =  0.00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.29
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0420

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0050)|   Area    (ha)=   3.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  69.00   Dir. Conn.(%)=  61.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.74         1.23
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     162.75        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.92 (ii)    8.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.63         0.24          1.744 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.48        13.51          43.38
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.98         0.21           0.68

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0056)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0044):     1.68   0.110     3.42    45.83
      + ID2= 2 (  0050):     3.97   1.744     3.33    43.38
        ====================================================
        ID = 3 (  0056):     5.65   1.814     3.33    44.11

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0048)|     OVERFLOW IS ON
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.2150      0.0830

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0056)      5.654      1.814      3.33      44.11
   OUTFLOW: ID= 1 (  0048)      4.700      0.215      3.42      44.74
   OVERFLOW:ID= 3 (  0003)      0.954      0.789      3.42      44.74

                   TOTAL NUMBER OF SIMULATION OVERFLOW  =     0
                   CUMULATIVE TIME OF OVERFLOW  (HOURS) =  0.00
                   PERCENTAGE OF TIME OVERFLOWING   (%) =  0.00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.85
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0830

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0046)|   Area    (ha)=   2.06
|ID= 1 DT= 5.0 min |   Total Imp(%)=  61.00   Dir. Conn.(%)=  43.00



--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.26         0.80
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=     117.19        39.60
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.62         0.32          0.936 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97        16.07          36.24
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.25           0.57

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0049)|   Area    (ha)=   0.26
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.23         0.03
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       2.50         2.50
     Length            (m)=      41.63        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       1.44 (ii)    5.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.21
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.16         0.00          0.167 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          57.54
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.91

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0042)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0046):     2.06   0.936     3.33    36.24
      + ID2= 2 (  0048):     4.70   0.215     3.42    44.74
        ====================================================
        ID = 3 (  0042):     6.76   1.080     3.33    42.15

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0042)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0042):     6.76   1.080     3.33    42.15
      + ID2= 2 (  0049):     0.26   0.167     3.33    57.54
        ====================================================



        ID = 1 (  0042):     7.02   1.248     3.33    42.72

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0057)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0042):     7.02   1.248     3.33    42.72
      + ID2= 2 (  0048):     0.95   0.789     3.42    44.74
        ====================================================
        ID = 3 (  0057):     7.97   1.446     3.42    42.96

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0043)|   Area    (ha)=   1.80
|ID= 1 DT= 5.0 min |   Total Imp(%)=  50.00   Dir. Conn.(%)=  50.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.90         0.90
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     109.57        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.32 (ii)    6.48 (ii)
     Unit Hyd. Tpeak (min)=       5.00         5.00
     Unit Hyd. peak  (cms)=       0.33         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.63         0.14          0.772 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.33           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.78          35.88
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.57

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0047)|   Area    (ha)=   1.79
|ID= 1 DT= 5.0 min |   Total Imp(%)=  95.00   Dir. Conn.(%)=  95.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.70         0.09
     Dep. Storage     (mm)=       1.27         5.08
     Average Slope     (%)=       0.30         0.30
     Length            (m)=     109.21        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.65 (ii)   20.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.29         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.07         0.00          1.070 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.58           3.33
     RUNOFF VOLUME    (mm)=      62.21         8.79          59.53
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.98         0.14           0.94

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------



--------------------
| RESERVOIR(  0052)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   1.5300      0.0100
                          0.5000     0.0050   |   1.5400      3.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0047)      1.789      1.070      3.33      59.53
   OUTFLOW: ID= 1 (  0052)      1.789      0.829      3.33      59.54

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 77.46
                   TIME SHIFT OF PEAK FLOW         (min)=  0.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0102

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0054)|   Area    (ha)=  11.37
|ID= 1 DT= 5.0 min |   Total Imp(%)=  90.00   Dir. Conn.(%)=  90.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      10.23         1.14
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     275.29        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00         5.00
     Storage Coeff.  (min)=       2.13 (ii)    9.12 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       6.75         0.12          6.813 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.42           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          57.55
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.91

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0041)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0043):     1.80   0.772     3.33    35.88
      + ID2= 2 (  0052):     1.79   0.829     3.33    59.54
        ====================================================
        ID = 3 (  0041):     3.59   1.601     3.33    47.67

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0041)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0041):     3.59   1.601     3.33    47.67
      + ID2= 2 (  0054):    11.37   6.813     3.33    57.55
        ====================================================
        ID = 1 (  0041):    14.96   8.414     3.33    55.18

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0041)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0041):    14.96   8.414     3.33    55.18
      + ID2= 2 (  0057):     7.97   1.446     3.42    42.96
        ====================================================



        ID = 3 (  0041):    22.93   9.662     3.33    50.93

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0055)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.4080      0.8210

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0041)     22.932      9.662      3.33      50.93
   OUTFLOW: ID= 1 (  0055)     22.932      0.412      4.75      50.91

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.26
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8288

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0045)|   Area    (ha)=   3.56
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  66.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.35         1.21
     Dep. Storage     (mm)=       0.51         5.08
     Average Slope     (%)=       3.00         3.00
     Length            (m)=     154.08        40.00
     Mannings n           =      0.013        0.250

     Max.Eff.Inten.(mm/hr)=     256.54     ********
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.04 (ii)   16.50 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.56         0.07          1.589 (iii)
     TIME TO PEAK    (hrs)=       3.33         3.50           3.33
     RUNOFF VOLUME    (mm)=      62.97         8.79          44.55
     TOTAL RAINFALL   (mm)=      63.48        63.48          63.48
     RUNOFF COEFFICIENT   =       0.99         0.14           0.70

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)=127.00           K  (1/hr)=  2.00
            Fc   (mm/hr)=  6.35     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0053)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0045):     3.56   1.589     3.33    44.55
      + ID2= 2 (  0055):    22.93   0.412     4.75    50.91
        ====================================================
        ID = 3 (  0053):    26.49   1.758     3.33    50.05

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------



Residential Development at 10th Street East & 18th Avenue East in Owen Sound Ontario 
Water Supply 
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PRELIMINARY ESTIMATE of Expected Water Demand January 2023

10th Street East Project #16063088

Owen Sound, Ontario

Program Details

Unit Type # of Units Persons Equivalent

per Unit Population

Residential: Apartments 390 2.3 897

Townhouses 87 2.3 200.1

Total Residential Population 1097

Unit Count 477

Commercial/Retail: N/A

TOTAL DESIGN POPULATION = 1097

Flow Calculation

Flow Rate  = 400 litres/capita/day 

For a total population of 1097 people,

The total flow is: 438,840 litres/day  
    

Applying a peaking factor of 1.80 (maximum day)

Maximum Day Demand  = 789,912 litres/day

or, 549 litres/minute (A)

Fire Flow Demand ** 11,000 litres/minute (B)  

*Total Flow   =   (A)  +  (B)   = 11,549 litres/minute (maximum day demand plus fire flow)

Check peak hour demand:

The total flow is: 438,840 litres/day

or, 305 litres/minute

Applying a peaking factor of * 2.70 (peak hour) * residential

Peak Hour Demand  = 823 litres/minute

Total water demand (on basis of maximum day demand plus fire flow)   = 11,549 litres/minute

*Per East Owen Sound Master Servicing Study

** Refer to FUS calculation.  "Fire flow is to be in accordance with the Fure Underwriters Survey"  (FUS).



Project: SmartCentres, Proposed Residential Complex 
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

Summary of Fire Flow Demands

Dwelling Notation
Number of

Units
Number of

Floors
Fire Flow Demand

(Lps)
Fire Flow Demand

(Lpm)
TH-1 - 9 Units 9 3 167 10,000
TH-2 - 9 Units 9 3 183 11,000
TH-3 - 9 Units 9 3 183 11,000
TH-4 - 10 Units 10 3 183 11,000
TH-5 - 10 Units 10 3 183 11,000
TH-6 - 10 Units 10 3 167 10,000
TH-7 - 6 Units 6 3 150 9,000
TH-8 - 8 Units 8 3 183 11,000
TH-9 - 8 Units 8 3 183 11,000
TH-10 - 8 Units 8 3 183 11,000
Building (A) 78 4 33 2,000
Building (B) 78 4 50 3,000
Building (C) 78 4 50 3,000
Building (D) 78 4 33 2,000
Building (E) 78 4 33 2,000



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-Block 1: (9 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,632 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 8,887 Lpm

 

= 9,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,350 Lpm
 

F = 7,650 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - 11.0 m - 15%
South side - 17.0 m - 15%
West side - 32.0 m - 5%

 35% (not to exceed 75%)
 

Increase = 2,678 Lpm

 
F = 7,650 Lpm  

0
2,678

10,328 Lpm

= 10,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 167 Lps

= 2642 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-2: (9 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,632 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 8,887 Lpm

 

= 9,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,350 Lpm
 

F = 7,650 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - 18.0 m - 15%
South side - 17.0 m - 15%
West side - 11.0 m - 15%

 45% (not to exceed 75%)
 

Increase = 3,443 Lpm

 
F = 7,650 Lpm  

0
3,443

11,093 Lpm

= 11,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 183 Lps

= 2906 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-3: (9 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,632 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 8,887 Lpm

 

= 9,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,350 Lpm
 

F = 7,650 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - 13.0 m - 15%
South side - 17.0 m - 15%
West side - 18.0 m - 15%

 45% (not to exceed 75%)
 

Increase = 3,443 Lpm

 
F = 7,650 Lpm  

0
3,443

11,093 Lpm

= 11,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 183 Lps

= 2906 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-4: (10 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,812 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 9,366 Lpm

 

= 9,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,350 Lpm
 

F = 7,650 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - 18.0 m - 15%
South side - 17.0 m - 15%
West side - 13.0 m - 15%

 45% (not to exceed 75%)
 

Increase = 3,443 Lpm

 
F = 7,650 Lpm  

0
3,443

11,093 Lpm

= 11,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 183 Lps

= 2906 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-5: (10 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,812 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 9,366 Lpm

 

= 9,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,350 Lpm
 

F = 7,650 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - 13.0 m - 15%
South side - 17.0 m - 15%
West side - 18.0 m - 15%

 45% (not to exceed 75%)
 

Increase = 3,443 Lpm

 
F = 7,650 Lpm  

0
3,443

11,093 Lpm

= 11,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 183 Lps

= 2906 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-6: (10 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,812 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 9,366 Lpm

 

= 9,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,350 Lpm
 

F = 7,650 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - 30.0 m - 5%
South side - 17.0 m - 15%
West side - 13.0 m - 15%

 35% (not to exceed 75%)
 

Increase = 2,678 Lpm

 
F = 7,650 Lpm  

0
2,678

10,328 Lpm

= 10,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 167 Lps

= 2642 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-7: (6 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,091 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 7,266 Lpm

 

= 7,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,050 Lpm
 

F = 5,950 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - 17.0 m - 15%
East side - 3.0 m - 25%
South side - >45 m - 0%
West side - 17.4 m - 15%

 55% (not to exceed 75%)
 

Increase = 3,273 Lpm

 
F = 5,950 Lpm  

0
3,273
9,223 Lpm

= 9,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 150 Lps

= 2378 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-8: (8 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,452 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 8,382 Lpm

 

= 8,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,200 Lpm
 

F = 6,800 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - 17.0 m - 15%
East side - 3.0 m - 25%
South side - >45 m - 0%
West side - 3.0 m - 25%

 65% (not to exceed 75%)
 

Increase = 4,420 Lpm

 
F = 6,800 Lpm  

0
4,420

11,220 Lpm

= 11,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 183 Lps

= 2906 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-9: (8 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,452 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 8,382 Lpm

 

= 8,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,200 Lpm
 

F = 6,800 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - 17.0 m - 15%
East side - 3.0 m - 25%
South side - >45 m - 0%
West side - 3.0 m - 25%

 65% (not to exceed 75%)
 

Increase = 4,420 Lpm

 
F = 6,800 Lpm  

0
4,420

11,220 Lpm

= 11,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 183 Lps

= 2906 USGPM



Project: SmartCentres, Proposed Retirement Residence
Project Number: 160623088
Project Location: Owen Sound, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Townhouse-10: (8 units, 3 floors)

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior).

= 1.00  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately above
them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical communications
are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two immediately adjoining
floors.  *

A = 1,452 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 8,382 Lpm

 

= 8,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased by up
to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 15%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,200 Lpm
 

F = 6,800 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy of the
system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other NFPA
sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system and fire
department hose lines required.

Apply a reduction of 0%  or 0 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = 0 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - 17.0 m - 15%
East side - 20.0 m - 15%
South side - >45 m - 0%
West side - 3.0 m - 25%

 55% (not to exceed 75%)
 

Increase = 3,740 Lpm

 
F = 6,800 Lpm  

0
3,740

10,540 Lpm

= 11,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 183 Lps

= 2906 USGPM



Project: 7350 Markham Road
Project Number: 160622803
Project Location: Markham, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Building A

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 0.6 for fire resistive construction (fully protected frame, floors, roof)   

= 0.60  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately
above them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical
communications are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two
immediately adjoining floors.  *

* vertical openings and exterior vertical communications properly protected (minimum one hour rating):

Level  2 1,288 sq.m. (Largest floor)
Level  3 1,278 sq.m. (1st adjoining floor) @ 25%
Level  1 1,287 sq.m. (2nd adjoining floor) @ 25%

A = 1,929 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 5,798 Lpm
 

= 6,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased
by up to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 25%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,500 Lpm
 

F = 4,500 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy
of the system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and
other NFPA sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system
and fire department hose lines required.

Apply a reduction of 50%  or -2,250 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = -2,250 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - >45 m - 0%
South side - >45 m - 0%
West side - 44 m - 5%

 5% (not to exceed 75%)
 

Increase = 225 Lpm

 
F = 4,500 Lpm  

-2,250
225

2,475 Lpm

= 2,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 33 Lps

= 528 USGPM



Project: 7350 Markham Road
Project Number: 160622803
Project Location: Markham, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Building B

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 0.6 for fire resistive construction (fully protected frame, floors, roof)   

= 0.60  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately
above them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical
communications are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two
immediately adjoining floors.  *

* vertical openings and exterior vertical communications properly protected (minimum one hour rating):

Level  2 1,288 sq.m. (Largest floor)
Level  3 1,278 sq.m. (1st adjoining floor) @ 25%
Level  1 1,287 sq.m. (2nd adjoining floor) @ 25%

A = 1,929 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 5,798 Lpm
 

= 6,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased
by up to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 25%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,500 Lpm
 

F = 4,500 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy
of the system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and
other NFPA sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system
and fire department hose lines required.

Apply a reduction of 50%  or -2,250 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = -2,250 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - 17 m - 15%
South side - >45 m - 0%
West side - 35 m - 5%

 20% (not to exceed 75%)
 

Increase = 900 Lpm

 
F = 4,500 Lpm  

-2,250
900

3,150 Lpm

= 3,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 50 Lps

= 793 USGPM



Project: 7350 Markham Road
Project Number: 160622803
Project Location: Markham, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Building C

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 0.6 for fire resistive construction (fully protected frame, floors, roof)   

= 0.60  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately
above them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical
communications are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two
immediately adjoining floors.  *

* vertical openings and exterior vertical communications properly protected (minimum one hour rating):

Level  2 1,288 sq.m. (Largest floor)
Level  3 1,278 sq.m. (1st adjoining floor) @ 25%
Level  1 1,287 sq.m. (2nd adjoining floor) @ 25%

A = 1,929 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 5,798 Lpm
 

= 6,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased
by up to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 25%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,500 Lpm
 

F = 4,500 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy
of the system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and
other NFPA sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system
and fire department hose lines required.

Apply a reduction of 50%  or -2,250 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = -2,250 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - >45 m - 0%
South side - >45 m - 0%
West side - 20 m - 15%

 15% (not to exceed 75%)
 

Increase = 675 Lpm

 
F = 4,500 Lpm  

-2,250
675

2,925 Lpm

= 3,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 50 Lps

= 793 USGPM



Project: 7350 Markham Road
Project Number: 160622803
Project Location: Markham, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Building D

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 0.6 for fire resistive construction (fully protected frame, floors, roof)   

= 0.60  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately
above them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical
communications are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two
immediately adjoining floors.  *

* vertical openings and exterior vertical communications properly protected (minimum one hour rating):

Level  2 1,288 sq.m. (Largest floor)
Level  3 1,278 sq.m. (1st adjoining floor) @ 25%
Level  1 1,287 sq.m. (2nd adjoining floor) @ 25%

A = 1,929 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 5,798 Lpm
 

= 6,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased
by up to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 25%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,500 Lpm
 

F = 4,500 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy
of the system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and
other NFPA sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system
and fire department hose lines required.

Apply a reduction of 50%  or -2,250 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = -2,250 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - >45 m - 0%
South side - >45 m - 0%
West side - >45 m - 0%

 0% (not to exceed 75%)
 

Increase = 0 Lpm

 
F = 4,500 Lpm  

-2,250
0

2,250 Lpm

= 2,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 33 Lps

= 528 USGPM



Project: 7350 Markham Road
Project Number: 160622803
Project Location: Markham, Ontario
Designer: AK
Date: 1/31/2023

PRELIMINARY ESTIMATE of Required Fire Flow
Fire Underwriters Survey "Water Supply for Public Fire Protection", 1999
Building E

F = 220 ∙ C ∙ √A

where,

 F = the required fire flow in litres per minute

C = 0.6 for fire resistive construction (fully protected frame, floors, roof)   

= 0.60  

A = The total floor area in square metres (including all storeys, but excluding basements at least 50% below grade) in the building being
considered.  Note:  for fire-resistive buildings, consider the two largest adjoining floors plus 50% of each of any floors immediately
above them up to eight, when the vertical openings are inadequately protected.  If the vertical openings and exterior vertical
communications are properly protected (one hour rating), consider only the area of the largest floor plus 25% of each of the two
immediately adjoining floors.  *

* vertical openings and exterior vertical communications properly protected (minimum one hour rating):

Level  2 1,288 sq.m. (Largest floor)
Level  3 1,278 sq.m. (1st adjoining floor) @ 25%
Level  1 1,287 sq.m. (2nd adjoining floor) @ 25%

A = 1,929 sq.m.

F = 220 ∙ (C) ∙ √(A)

= 5,798 Lpm
 

= 6,000 Lpm (Rounded to the nearest 1,000 L/min)

The value obtained above may be reduced by as much as 25% for occupancies having a low contents fire hazard or may be increased
by up to 25% surcharge for occupancies having a high fire hazard.

     Apply a reduction of 25%    (Apartments/Dwellings = LOW HAZARD occupancy), or -1,500 Lpm
 

F = 4,500 Lpm

The value obtained above may be reduced by up to 50% for complete automatic sprinkler protection depending upon the adequacy
of the system.  The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and
other NFPA sprinkler standards.  Additional credit of up to 10% may be granted if the water supply is standard for both they system
and fire department hose lines required.

Apply a reduction of 50%  or -2,250 Lpm

(per the OBC, a fully supervised NFPA 13 sprinkler system is required for this building)

Reduction = -2,250 Lpm
 

To the value obtained, a percentage should be added for structures exposed within 45 metres:

North side - >45 m - 0%
East side - >45 m - 0%
South side - >45 m - 0%
West side - >45 m - 0%

 0% (not to exceed 75%)
 

Increase = 0 Lpm

 
F = 4,500 Lpm  

-2,250
0

2,250 Lpm

= 2,000 Lpm       (Rounded to the nearest 1,000 L/min)

= 33 Lps

= 528 USGPM



Residential Development at 10th Street East & 18th Avenue East in Owen Sound Ontario 
Sanitary Servicing 
 

 Project Number: 160623088 A-6
 

 

Appendix E Sanitary Servicing 



ESTIMATE of Expected Sanitary Flow Project #160623088

Phase 1 - Residential 

Owen Sound, Ontario

Program Details

Unit Type # of Units Persons * Equivalent
per Unit Population

Residential: Townhouses 87 2.3 200

Apartment 390 2.3 897

Total Residential Population 1097
Unit Count 477

TOTAL DESIGN POPULATION               = 1097

Site Development Area: 59,299 m2

5.930 Ha.

Average Daily Dry Weather Flow

Average Daily Dry Weather Flow  = 400 litres/capita/day *

for a Total Population of 1097 people,

the Average Daily Dry Weather Flow is: 438,840 litres/day
or, 5.08 litres/second (A)

Sanitary Flow Peaking Factor

Residential Peaking Factor (PF)  = 1 + (14/(4+(P/1000)1/2))     (where P is the population is thousands) *

for a Total Population of 1097 people,

the Residential Peaking Factor is: 3.60 (B)

Infiltration Allowance (Site Area Basis)

Inflow/Infiltration allowance calculated on the basis of 0.2  L/s/ha of Site Area *

for a total site development area of 5.930 Ha.,

the Infiltration Allowance is: 1.19 litres/second (C)

Sanitary Design Flow
 
Sanitary Design Flow = (Average Daily Dry Weather Flow) x (Peaking Factor) +

(Infiltration Allowance)

= (A)  x  (B)  +  (C) 

= 19.5 litres/second

*Per City Criteria for Sanitary Sewers



akhoshnood
PolyLine

akhoshnood
Polygon
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Callout
Proposed Site



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)

Location U/S MH D/S MH
Drainage 

Area

Accum. 

Area
Units

Density 

(Area)

Density 

(Unit)

Static 

Area
Peak Flow Pop.

Accum. 

Area

Peaking 

Factor

Infil.

Flow

Static 

Flow

Design 

Flow
Total Flow Size Slope

Full 

Capacity

Full 

Velocity
QA/QC U/S HGL D/S HGL

HGL Above 

U/S Obv. 

U/S 

Basement 

Elev

Bsmt to 

U/S HGL

(ha) (ha) "R" (p/ha) (p/unit) (ha) (L/ha/s) (p) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%) (m) (m) (m) (m) (m)

SSMH1859 SSMH1858 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 250 2.79 99.28 2.02 0% 238.39 233.63 0.00 239.91 1.52

SSMH1858 SSMH1857 0.00 1.00 6.6 0 0 3.6 0.00 6.62 0.00 6.62 250 3.06 104.02 2.12 6% 233.46 230.39 0.00 235.79 2.33

SSMH1857 SSMH1776 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 250 2.73 98.20 2.00 7% 230.29 227.79 0.00 232.68 2.39

SSMH1776 SSMH1775 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 250 1.00 59.36 1.21 11% 227.34 226.86 0.00 229.52 2.18

SSMH1775 SSMH1773 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 250 1.38 69.79 1.42 9% 226.86 226.49 0.00 228.12 1.26

SSMH1770 SSMH1771 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 250 3.19 106.27 2.16 0% 233.23 229.67 0.00 234.80 1.57

SSMH1771 SSMH1774 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 250 2.96 102.37 2.09 0% 229.56 226.43 0.00 231.08 1.52

SSMH1774 SSMH1773 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 250 1.05 60.86 1.24 0% 226.43 226.10 0.00 227.68 1.25

SSMH1773 SSMH1777 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 250 1.05 60.91 1.24 11% 226.10 225.67 0.00 227.65 1.55

SSMH1777 SSMH1779 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 250 1.24 66.32 1.35 10% 225.64 225.17 0.00 227.33 1.69

SSMH1779 SSMH1790 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 350 0.73 124.66 1.30 5% 225.17 224.78 0.00 227.02 1.85

SSMH1790 SSMH1782 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 375 0.42 114.21 1.03 6% 224.78 224.26 0.00 226.35 1.57

SSMH1782 SSMH1781 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 375 0.93 168.98 1.53 4% 224.22 223.64 0.00 225.42 1.20

Proposed Building SSMH1781 SSMH2447 0.00 1.00 19.6 0 0 3.6 0.00 26.25 0.00 26.25 375 1.44 210.13 1.90 12% 223.51 222.20 0.00 224.34 0.83

SSMH2447 SSMH1783 0.00 1.00 0.0 0 0 3.6 0.00 26.25 0.00 26.25 375 2.41 272.09 2.46 10% 222.20 220.67 0.00 222.78 0.57

SSMH2538 SSMH2537 0.00 1.00 0.1 0 0 3.6 0.00 0.13 0.00 0.13 200 0.01 2.83 0.09 5% 220.94 220.93 0.00 219.94 -1.00

SSMH2537 SSMH1784 0.00 1.00 0.0 0 0 3.6 0.00 0.13 0.00 0.13 200 0.10 10.40 0.33 1% 220.83 220.82 0.00 220.13 -0.70

SSMH1784 SSMH1783 0.00 1.00 0.1 0 0 3.6 0.00 0.26 0.00 0.26 200 0.40 20.87 0.66 1% 220.68 220.67 0.12 220.12 -0.56

SSMH1783 SSMH1785 0.00 1.00 0.0 0 0 3.6 0.00 26.51 0.00 26.51 250 0.37 36.28 0.74 73% 220.67 220.46 0.33 220.18 -0.50

SSMH1785 SSMH1786 0.00 1.00 0.1 0 0 3.6 0.00 26.64 0.00 26.64 250 0.21 27.16 0.55 98% 220.46 220.21 0.32 220.91 0.45

SSMH1786 SSMH1787 0.00 1.00 0.1 0 0 3.6 0.00 26.77 0.00 26.77 250 0.21 27.17 0.55 99% 220.21 220.05 0.27 221.65 1.44

SSMH1787 SSMH1788 0.00 1.00 0.1 0 0 3.6 0.00 26.90 0.00 26.90 250 0.28 31.54 0.64 85% 220.05 219.88 0.25 222.30 2.24

SSMH1788 SSMH1789 0.00 1.00 0.1 0 0 3.6 0.00 27.03 0.00 27.03 250 0.13 21.27 0.43 127% 219.88 219.83 0.21 222.55 2.67

SSMH1789 SSMH1791 0.00 1.00 0.1 0 0 3.6 0.00 27.16 0.00 27.16 450 0.13 101.47 0.64 27% 219.83 219.72 0.00 221.55 1.72

SSMH1791 SSMH1807 0.00 1.00 0.1 0 0 3.6 0.00 27.29 0.00 27.29 450 0.13 101.88 0.64 27% 219.72 219.64 0.00 222.84 3.12

SSMH1810 SSMH1809 0.00 1.00 0.3 0 0 3.6 0.00 0.26 0.00 0.26 450 0.83 259.04 1.63 0% 226.27 225.61 0.00 227.87 1.60

SSMH1809 SSMH1808 0.00 1.00 0.0 0 0 3.6 0.00 0.26 0.00 0.26 450 6.13 705.67 4.44 0% 225.61 223.43 0.00 227.80 2.19

SSMH1808 SSMH1807 0.00 1.00 0.0 0 0 3.6 0.00 0.26 0.00 0.26 450 6.13 705.73 4.44 0% 223.43 219.64 0.00 226.56 3.13

SSMH1807 SSMH2560 0.00 1.00 0.0 0 0 3.6 0.00 27.55 0.00 27.55 450 1.05 292.15 1.84 9% 219.62 219.34 0.00 225.26 5.64

SSMH2560 SSMH1811 0.00 1.00 0.1 0 0 3.6 0.00 27.68 0.00 27.68 450 1.05 292.09 1.84 9% 219.34 217.94 0.00 223.68 4.34

SSMH1814 SSMH1811 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 450 3.63 542.95 3.41 0% 223.29 217.84 0.00 222.59 -0.70

SSMH1811 SSMH1793 0.00 1.00 0.4 0 0 3.6 0.00 28.07 0.00 28.07 300 0.64 77.32 1.09 36% 216.93 215.15 0.45 217.14 0.21

SSMH1792 SSMH1793 0.00 1.00 0.3 0 0 3.6 0.00 0.26 0.00 0.26 200 0.32 18.54 0.59 1% 215.19 215.15 0.37 217.29 2.10

SSMH1793 SSMH1803 0.00 1.00 2.5 0 0 3.6 0.00 30.82 0.00 30.82 300 0.22 45.48 0.64 68% 215.15 214.46 0.80 215.01 -0.14

SSMH1773 SSMH1772 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 250 1.99 83.86 1.71 8% 226.10 225.94 0.00 227.65 1.55

Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)

Location U/S MH D/S MH
Drainage 

Area

Accum. 

Area
Units

Density 

(Area)

Density 

(Unit)

Static 

Area
Peak Flow Pop.

Accum. 

Area

Peaking 

Factor

Infil.

Flow

Static 

Flow

Design 

Flow
Total Flow Size Slope

Full 

Capacity

Full 

Velocity
QA/QC U/S HGL D/S HGL

HGL Above 

U/S Obv. 

U/S 

Basement 

Elev

Bsmt to 

U/S HGL

(ha) (ha) "R" (p/ha) (p/unit) (ha) (L/ha/s) (p) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%) (m) (m) (m) (m) (m)

Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations

SSMH1772 SSMH1780 0.00 1.00 0.0 0 0 3.6 0.00 6.62 0.00 6.62 250 2.00 84.00 1.71 8% 225.94 223.89 0.00 227.44 1.51

SSMH1780 SSMH1794 0.00 1.00 0.1 0 0 3.6 0.00 6.75 0.00 6.75 250 1.94 82.81 1.69 8% 223.70 221.75 0.00 223.37 -0.33

SSMH1794 SSMH1796 0.00 1.00 0.0 0 0 3.6 0.00 6.75 0.00 6.75 250 1.01 59.79 1.22 11% 221.50 220.45 0.00 221.39 -0.11

SSMH1796 SSMH1798 0.00 1.00 0.3 0 0 3.6 0.00 7.01 0.00 7.01 250 0.69 49.27 1.00 14% 220.39 219.68 0.00 219.60 -0.79

SSMH1798 SSMH1797 0.00 1.00 0.4 0 0 3.6 0.00 7.40 0.00 7.40 250 2.52 94.37 1.92 8% 219.68 218.69 0.00 219.09 -0.59

SSMH1797 SSMH1800 0.00 1.00 0.0 0 0 3.6 0.00 7.40 0.00 7.40 250 2.75 98.70 2.01 7% 218.53 217.30 0.00 217.81 -0.72

SSMH1800 SSMH1801 0.00 1.00 0.0 0 0 3.6 0.00 7.40 0.00 7.40 250 3.28 107.75 2.20 7% 217.15 216.32 0.00 216.61 -0.54

SSMH1801 SSMH1803 0.00 1.00 0.0 0 0 3.6 0.00 7.92 0.00 7.92 250 4.17 121.40 2.47 7% 216.26 214.46 0.00 215.68 -0.58

SSMH1804 SSMH1803 0.00 1.00 0.2 0 0 3.6 0.00 0.15 0.00 0.15 250 0.50 42.06 0.86 0% 214.48 214.46 0.21 214.54 0.07

SSMH1802 SSMH1801 0.00 1.00 0.5 0 0 3.6 0.00 0.52 0.00 0.52 200 1.71 42.85 1.36 1% 216.77 216.29 0.00 216.08 -0.69

SSMH1803 SSMH1805 0.00 1.00 0.0 0 0 3.6 0.00 38.89 0.00 38.89 350 0.23 69.33 0.72 56% 214.46 214.37 0.66 214.78 0.32

SSMH1805 SSMH1806 0.00 1.00 0.2 0 0 3.6 0.00 39.11 0.00 39.11 350 0.23 69.47 0.72 56% 214.37 214.19 0.65 214.50 0.13

SSMH1806 SSMH1703 0.00 1.00 0.0 0 0 3.6 0.00 39.11 0.00 39.11 350 0.47 100.12 1.04 39% 214.19 213.69 0.64 213.99 -0.19

SSMH1703 SSMH1702 0.00 1.00 0.0 0 0 3.6 0.00 39.11 0.00 39.11 350 0.22 68.17 0.71 57% 213.69 213.34 0.76 213.58 -0.11

SSMH1702 SSMH1698 0.00 1.00 1.0 0 0 3.6 0.00 40.10 0.00 40.10 350 0.38 89.49 0.93 45% 213.34 212.61 0.74 213.02 -0.32

SSMH1698 SSMH1697 0.00 1.00 0.0 0 0 3.6 0.00 40.10 0.00 40.10 350 0.38 89.32 0.93 45% 212.61 212.51 0.79 212.64 0.03

SSMH1725 SSMH1724 0.00 1.00 0.9 0 0 3.6 0.00 0.87 0.00 0.87 350 1.00 145.73 1.51 1% 214.32 212.76 0.00 215.71 1.39

SSMH1724 SSMH1723 0.00 1.00 0.4 0 0 3.6 0.00 1.25 0.00 1.25 350 0.07 38.63 0.40 3% 212.76 212.75 0.02 214.12 1.37

SSMH1723 SSMH1721 0.00 1.00 0.2 0 0 3.6 0.00 1.44 0.00 1.44 350 0.59 111.75 1.16 1% 212.75 212.71 0.06 214.28 1.54

SSMH1721 SSMH1720 0.00 1.00 0.2 0 0 3.6 0.00 1.63 0.00 1.63 350 1.90 201.13 2.09 1% 212.71 212.65 0.34 213.91 1.19

SSMH1720 SSMH2591 0.00 1.00 1.2 0 0 3.6 0.00 2.80 0.00 2.80 350 0.10 45.71 0.48 6% 212.65 212.58 1.02 213.22 0.57

SSMH2591 SSMH1719 0.00 1.00 0.2 0 0 3.6 0.00 2.99 0.00 2.99 300 0.10 30.32 0.43 10% 212.58 212.53 1.25 212.84 0.27

SSMH1719 SSMH1697 0.00 1.00 0.0 0 0 3.6 0.00 2.99 0.00 2.99 350 0.10 45.76 0.48 7% 212.53 212.51 1.26 212.40 -0.14

SSMH1697 SSMH1699 0.00 1.00 0.0 0 0 3.6 0.00 43.09 0.00 43.09 250 0.38 36.47 0.74 118% 212.51 212.38 0.90 212.48 -0.02

SSMH1699 SSMH1700 0.00 1.00 1.2 0 0 3.6 0.00 44.26 0.00 44.26 250 0.38 36.50 0.74 121% 212.38 211.79 0.87 212.43 0.04

SSMH1700 SSMH2494 0.00 1.00 0.4 0 0 3.6 0.00 44.63 0.00 44.63 250 0.38 36.47 0.74 122% 211.79 211.23 0.73 212.41 0.62

SSMH2494 SSMH1701 0.00 1.00 1.2 0 0 3.6 0.00 45.80 0.00 45.80 250 0.38 36.46 0.74 126% 211.23 210.37 0.60 211.89 0.66

SSMH1701 SSMH1704 0.00 1.00 0.0 0 0 3.6 0.00 45.80 0.00 45.80 250 0.38 36.47 0.74 126% 210.37 209.91 0.40 210.09 -0.28

SSMH1704 SSMH1705 0.00 1.00 0.7 0 0 3.6 0.00 46.51 0.00 46.51 250 0.38 36.50 0.74 127% 209.91 209.37 0.30 209.05 -0.86

SSMH1705 SSMH1707 0.00 1.00 0.0 0 0 3.6 0.00 46.51 0.00 46.51 250 0.02 8.84 0.18 526% 209.37 209.37 0.17 208.53 -0.84

SSMH1707 SSMH1706 0.00 1.00 0.0 0 0 3.6 0.00 46.51 0.00 46.51 250 0.58 45.45 0.93 102% 209.37 208.81 0.42 208.50 -0.87

SSMH1706 SSMH1708 0.00 1.00 0.2 0 0 3.6 0.00 46.70 0.00 46.70 300 0.50 68.34 0.97 68% 208.81 208.29 0.24 208.87 0.06

SSMH1711 SSMH1710 0.00 1.00 0.1 0 0 3.6 0.00 0.10 0.00 0.10 300 1.80 129.74 1.84 0% 211.47 209.72 0.00 211.86 0.39

SSMH1710 SSMH1709 0.00 1.00 0.2 0 0 3.6 0.00 0.29 0.00 0.29 300 1.32 111.03 1.57 0% 209.69 208.61 0.00 210.60 0.91

SSMH1709 SSMH1708 0.00 1.00 0.2 0 0 3.6 0.00 0.48 0.00 0.48 300 0.76 84.31 1.19 1% 208.57 208.29 0.00 209.93 1.36

SSMH2547 SSMH2546 0.00 1.00 3.2 0 0 3.6 0.00 3.23 0.00 3.23 600 2.03 874.27 3.09 0% 230.70 228.91 0.00 232.03 1.33

SSMH2546 SSMH2545 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 1.23 681.37 2.41 0% 228.89 228.22 0.00 230.22 1.33

SSMH2545 SSMH2544 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 0.12 215.84 0.76 1% 228.20 228.03 0.00 229.66 1.46



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)

Location U/S MH D/S MH
Drainage 

Area

Accum. 

Area
Units

Density 

(Area)

Density 

(Unit)

Static 

Area
Peak Flow Pop.

Accum. 

Area

Peaking 

Factor

Infil.

Flow

Static 

Flow

Design 

Flow
Total Flow Size Slope

Full 

Capacity

Full 

Velocity
QA/QC U/S HGL D/S HGL

HGL Above 

U/S Obv. 

U/S 

Basement 

Elev

Bsmt to 

U/S HGL

(ha) (ha) "R" (p/ha) (p/unit) (ha) (L/ha/s) (p) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%) (m) (m) (m) (m) (m)

Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations

SSMH2544 SSMH2548 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 0.21 280.60 0.99 1% 228.01 227.70 0.00 230.48 2.47

SSMH2548 SSMH2549 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 0.41 392.67 1.39 1% 227.67 227.23 0.00 232.13 4.46

SSMH2549 SSMH2550 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 0.27 316.60 1.12 1% 227.21 226.90 0.00 231.27 4.06

SSMH2550 SSMH2551 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 0.24 298.51 1.06 1% 226.85 226.58 0.00 230.82 3.97

SSMH2551 SSMH2552 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 0.87 572.47 2.02 1% 226.55 225.51 0.00 230.23 3.68

SSMH2552 SSMH2553 0.00 1.00 0.0 0 0 3.6 0.00 3.23 0.00 3.23 600 0.00 17.68 0.06 18% 225.46 225.46 0.00 229.08 3.62

SSMH2553 SSMH2554 0.00 1.00 0.1 0 0 3.6 0.00 3.36 0.00 3.36 600 0.48 424.55 1.50 1% 225.44 224.88 0.00 228.16 2.72

SSMH2554 SSMH2555 0.00 1.00 0.0 0 0 3.6 0.00 3.36 0.00 3.36 750 0.19 491.45 1.11 1% 224.88 224.64 0.00 226.97 2.09

SSMH2555 SSMH2556 0.00 1.00 0.0 0 0 3.6 0.00 3.36 0.00 3.36 600 0.38 377.53 1.34 1% 224.45 224.19 0.00 225.80 1.35

SSMH2556 SSMH2501 0.00 1.00 0.0 0 0 3.6 0.00 3.36 0.00 3.36 600 0.12 216.58 0.77 2% 224.19 224.19 0.08 225.56 1.37

SSMH2501 SSMH2540 0.00 1.00 0.0 0 0 3.6 0.00 3.36 0.00 3.36 700 0.12 323.16 0.84 1% 224.19 224.07 0.00 225.73 1.54

SSMH2540 SSMH2500 0.00 1.00 0.0 0 0 3.6 0.00 3.36 0.00 3.36 700 0.76 805.99 2.09 0% 223.84 222.92 0.00 225.37 1.53

SSMH2500 SSMH2499 0.00 1.00 0.0 0 0 3.6 0.00 3.36 0.00 3.36 550 0.76 423.62 1.78 1% 222.77 221.90 0.00 224.46 1.69

SSMH1823 SSMH1822 0.00 1.00 1.0 0 0 3.6 0.00 0.99 0.00 0.99 150 2.16 22.40 1.27 4% 230.61 230.33 0.00 231.24 0.63

SSMH1822 SSMH1821 0.00 1.00 0.0 0 0 3.6 0.00 0.99 0.00 0.99 250 2.05 85.08 1.73 1% 229.88 227.43 0.00 230.86 0.98

SSMH1821 SSMH1820 0.00 1.00 0.0 0 0 3.6 0.00 0.99 0.00 0.99 300 2.32 147.40 2.09 1% 227.42 224.68 0.00 227.91 0.49

SSMH1820 SSMH1817 0.00 1.00 0.0 0 0 3.6 0.00 0.99 0.00 0.99 250 0.98 58.79 1.20 2% 224.12 222.97 0.00 224.60 0.48

SSMH1818 SSMH1819 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 250 2.01 84.37 1.72 0% 224.37 223.38 0.00 224.29 -0.08

SSMH1819 SSMH1817 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 250 0.41 37.90 0.77 0% 223.38 223.01 0.00 223.25 -0.13

SSMH1817 SSMH1816 0.00 1.00 0.0 0 0 3.6 0.00 0.99 0.00 0.99 250 0.35 35.18 0.72 3% 222.95 222.55 0.00 222.16 -0.79

SSMH1816 SSMH2499 0.00 1.00 0.0 0 0 3.6 0.00 0.99 0.00 0.99 250 1.06 61.17 1.25 2% 222.51 221.47 0.00 221.61 -0.90

SSMH2499 SSMH2498 0.00 1.00 0.0 0 0 3.6 0.00 4.35 0.00 4.35 600 0.27 319.79 1.13 1% 221.47 221.15 0.00 223.39 1.92

SSMH2498 SSMH2497 0.00 1.00 0.0 0 0 3.6 0.00 4.35 0.00 4.35 600 0.16 249.06 0.88 2% 221.06 220.81 0.00 224.75 3.69

SSMH2497 SSMH2496 0.00 1.00 0.0 0 0 3.6 0.00 4.35 0.00 4.35 550 2.52 773.25 3.25 1% 220.72 216.68 0.00 223.90 3.18

SSMH1814 SSMH1812 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 425 8.76 724.34 5.11 0% 223.27 217.33 0.00 222.59 -0.68

SSMH1812 SSMH1815 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 450 0.51 203.83 1.28 0% 217.33 216.80 0.00 223.60 6.27

SSMH1815 SSMH2496 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 450 0.23 136.07 0.86 0% 216.80 216.68 0.00 221.36 4.56

SSMH2496 SSMH2495 0.00 1.00 0.0 0 0 3.6 0.00 4.35 0.00 4.35 600 0.23 292.77 1.04 1% 216.68 216.51 0.00 218.19 1.52

SSMH2495 SSMH1729 0.00 1.00 0.0 0 0 3.6 0.00 4.35 0.00 4.35 600 0.23 292.89 1.04 1% 216.51 216.36 0.00 218.19 1.68

SSMH1729 SSMH1728 0.00 1.00 0.0 0 0 3.6 0.00 4.35 0.00 4.35 600 0.23 293.38 1.04 1% 216.36 216.21 0.00 218.43 2.07

SSMH1728 SSMH1727 0.00 1.00 0.0 0 0 3.6 0.00 4.35 0.00 4.35 600 0.74 529.81 1.87 1% 216.21 214.75 0.00 217.95 1.74

SSMH1731 SSMH1730 0.00 1.00 1.0 0 0 3.6 0.00 0.99 0.00 0.99 300 0.21 43.89 0.62 2% 218.98 218.73 0.00 221.63 2.65

SSMH1730 SSMH1732 0.00 1.00 3.0 0 0 3.6 0.00 3.95 0.00 3.95 300 1.49 117.99 1.67 3% 218.73 216.69 0.00 220.81 2.08

SSMH1732 SSMH1727 0.00 1.00 0.0 0 0 3.6 0.00 3.95 0.00 3.95 300 1.76 128.44 1.82 3% 216.69 214.75 0.00 217.07 0.38

SSMH1727 SSMH1718 0.00 1.00 0.0 0 0 3.6 0.00 8.30 0.00 8.30 600 0.55 455.03 1.61 2% 214.75 214.65 0.00 216.20 1.45

SSMH1718 SSMH1716 0.00 1.00 1.0 0 0 3.6 0.00 9.29 0.00 9.29 600 0.55 454.17 1.61 2% 214.65 214.04 0.00 216.21 1.56

SSMH1716 SSMH1717 0.00 1.00 2.1 0 0 3.6 0.00 11.36 0.00 11.36 600 0.41 392.48 1.39 3% 214.04 213.54 0.00 216.41 2.37

SSMH1717 SSMH1715 0.00 1.00 2.2 0 0 3.6 0.00 13.52 0.00 13.52 600 0.49 427.84 1.51 3% 213.54 212.94 0.00 216.44 2.90

SSMH1715 SSMH1714 0.00 1.00 1.3 0 0 3.6 0.00 14.80 0.00 14.80 600 0.84 564.33 2.00 3% 212.94 211.88 0.00 214.47 1.53

SSMH1714 SSMH1713 0.00 1.00 0.1 0 0 3.6 0.00 14.90 0.00 14.90 600 0.81 553.45 1.96 3% 211.50 210.39 0.00 212.34 0.84



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)

Location U/S MH D/S MH
Drainage 

Area

Accum. 

Area
Units

Density 

(Area)

Density 

(Unit)

Static 

Area
Peak Flow Pop.

Accum. 

Area

Peaking 

Factor

Infil.

Flow

Static 

Flow

Design 

Flow
Total Flow Size Slope

Full 

Capacity

Full 

Velocity
QA/QC U/S HGL D/S HGL

HGL Above 

U/S Obv. 

U/S 

Basement 

Elev

Bsmt to 

U/S HGL

(ha) (ha) "R" (p/ha) (p/unit) (ha) (L/ha/s) (p) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%) (m) (m) (m) (m) (m)

Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations

SSMH1713 SSMH1712 0.00 1.00 0.0 0 0 3.6 0.00 14.90 0.00 14.90 600 0.81 553.27 1.96 3% 210.39 209.28 0.00 211.29 0.90

SSMH1712 SSMH1708 0.00 1.00 0.1 0 0 3.6 0.00 15.00 0.00 15.00 600 0.66 499.96 1.77 3% 209.28 208.39 0.00 210.28 1.00

SSMH1708 SSMH1860 0.00 1.00 0.1 0 0 3.6 0.00 62.28 0.00 62.28 600 0.76 535.49 1.89 12% 208.29 207.33 0.00 209.39 1.10

SSMH1860 SSMH1861 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 1.16 662.68 2.34 9% 207.33 205.81 0.00 208.15 0.82

SSMH1861 SSMH1862 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 3.03 1069.55 3.78 6% 205.26 201.32 0.00 206.03 0.77

SSMH1862 SSMH1863 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 2.04 877.59 3.10 7% 201.32 198.60 0.00 202.98 1.66

SSMH1863 SSMH1864 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 2.04 877.41 3.10 7% 198.60 196.10 0.00 199.03 0.43

SSMH1864 SSMH1865 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 2.04 877.52 3.10 7% 196.10 193.75 0.00 194.74 -1.36

SSMH1865 SSMH1020 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 2.04 877.49 3.10 7% 193.75 191.34 0.00 193.22 -0.53

SSMH1020 SSMH1019 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 2.04 877.87 3.10 7% 191.34 190.52 0.00 191.89 0.55

SSMH1019 SSMH1021 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 2.04 877.45 3.10 7% 190.52 189.11 0.00 190.54 0.02

SSMH1021 SSMH1022 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 3.26 1109.08 3.92 6% 189.11 186.86 0.00 190.17 1.06

SSMH1022 SSMH1023 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 600 1.09 640.03 2.26 10% 186.86 186.66 0.00 189.65 2.79

SSMH1023 SSMH1018 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 900 1.08 1884.94 2.96 3% 186.66 186.26 0.00 187.00 0.34

SSMH1018 SSMH1024 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 900 0.33 1037.22 1.63 6% 186.26 185.84 0.00 187.16 0.90

SSMH1024 SSMH1025 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 900 0.24 880.98 1.38 7% 185.84 185.52 0.00 187.28 1.44

SSMH1025 SSMH1026 0.00 1.00 0.0 0 0 3.6 0.00 62.28 0.00 62.28 900 0.24 881.91 1.39 7% 185.52 185.45 0.00 187.80 2.28

SSMH1026 SSMH1027 0.00 1.00 0.0 0 0 3.6 0.00 62.32 0.00 62.32 900 0.20 802.63 1.26 8% 185.45 185.23 0.00 188.05 2.60

SSMH1027 SSMH1028 0.00 1.00 0.0 0 0 3.6 0.00 62.36 0.00 62.36 900 0.69 1507.55 2.37 4% 185.23 184.56 0.00 187.53 2.30

SSMH1028 SSMH1031 0.00 1.00 0.1 0 0 3.6 0.00 62.42 0.00 62.42 900 0.69 1508.56 2.37 4% 184.56 184.27 0.00 186.63 2.06

SSMH1697 SSMH1696 0.00 1.00 0.0 0 0 3.6 0.00 43.09 0.00 43.09 400 0.10 65.34 0.52 66% 211.28 211.14 0.05 212.48 1.21

SSMH1696 SSMH1695 0.00 1.00 0.0 0 0 3.6 0.00 43.09 0.00 43.09 400 0.10 65.15 0.52 66% 211.14 211.02 0.03 213.01 1.87

SSMH1695 SSMH1165 0.00 1.00 1.8 0 0 3.6 0.00 44.84 0.00 44.84 400 0.10 65.68 0.52 68% 211.02 210.98 0.02 212.94 1.92

SSMH1165 SSMH1164 0.00 1.00 1.8 0 0 3.6 0.00 46.59 0.00 46.59 400 0.10 65.10 0.52 72% 210.98 210.92 0.01 213.07 2.09

SSMH1164 SSMH1163 0.00 1.00 0.0 0 0 3.6 0.00 46.61 0.00 46.61 400 0.54 153.15 1.22 30% 210.92 210.55 0.00 212.82 1.90

SSMH1163 SSMH1162 0.00 1.00 0.2 0 0 3.6 0.00 46.77 0.00 46.77 400 0.41 132.86 1.06 35% 210.55 210.24 0.00 212.70 2.15

SSMH1175 SSMH1154 0.00 1.00 0.1 0 0 3.6 0.00 0.05 0.00 0.05 200 2.51 51.95 1.65 0% 216.29 214.43 0.00 215.32 -0.97

SSMH1154 SSMH1160 0.00 1.00 1.9 0 0 3.6 0.00 1.90 0.00 1.90 200 0.99 32.72 1.04 6% 214.43 213.45 0.00 215.08 0.65

SSMH1160 SSMH1162 0.00 1.00 0.2 0 0 3.6 0.00 2.06 0.00 2.06 200 1.05 33.58 1.07 6% 213.41 212.37 0.00 214.01 0.60

SSMH1162 SSMH1161 0.00 1.00 0.2 0 0 3.6 0.00 49.01 0.00 49.01 400 0.59 160.38 1.28 31% 210.11 210.01 0.02 212.65 2.54

SSMH1161 SSMH1105 0.00 1.00 0.2 0 0 3.6 0.00 49.37 0.00 49.37 450 0.31 159.88 1.01 31% 210.01 209.68 0.00 212.52 2.51

SSMH1105 SSMH1104 0.00 1.00 0.3 0 0 3.6 0.00 49.65 0.00 49.65 450 0.50 201.66 1.27 25% 209.68 209.25 0.00 211.93 2.25

SSMH1104 SSMH1102 0.00 1.00 0.1 0 0 3.6 0.00 49.70 0.00 49.70 450 0.06 72.40 0.46 69% 209.25 209.23 0.00 211.43 2.18

SSMH1147 SSMH1161 0.00 1.00 0.2 0 0 3.6 0.00 0.20 0.00 0.20 150 0.88 14.27 0.81 1% 212.71 211.86 0.00 212.82 0.11

SSMH1099 SSMH1100 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 200 0.28 17.47 0.56 0% 211.88 211.74 0.00 211.53 -0.35

SSMH1100 SSMH1103 0.00 1.00 0.0 0 0 3.6 0.00 0.04 0.00 0.04 200 0.16 13.23 0.42 0% 211.74 211.55 0.00 211.39 -0.35

SSMH1103 SSMH1102 0.00 1.00 0.0 0 0 3.6 0.00 0.04 0.00 0.04 200 14.22 123.70 3.94 0% 211.55 209.99 0.00 211.24 -0.31

SSMH1102 SSMH1087 0.00 1.00 0.0 0 0 3.6 0.00 49.75 0.00 49.75 450 0.21 129.62 0.82 38% 209.23 208.98 0.00 211.27 2.04

SSMH2491 SSMH2490 0.00 1.00 0.1 0 0 3.6 0.00 0.06 0.00 0.06 250 0.22 27.67 0.56 0% 213.81 213.70 0.00 213.52 -0.29



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)

Location U/S MH D/S MH
Drainage 

Area

Accum. 

Area
Units

Density 

(Area)

Density 

(Unit)
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Area
Peak Flow Pop.

Accum. 
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Peaking 

Factor

Infil.
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Flow
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Flow
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Capacity

Full 
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QA/QC U/S HGL D/S HGL
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U/S Obv. 

U/S 
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Elev
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U/S HGL

(ha) (ha) "R" (p/ha) (p/unit) (ha) (L/ha/s) (p) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%) (m) (m) (m) (m) (m)

Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations

SSMH2490 SSMH1098 0.00 1.00 0.1 0 0 3.6 0.00 0.11 0.00 0.11 250 0.22 27.70 0.56 0% 213.70 213.59 0.00 214.24 0.54

SSMH1098 SSMH1097 0.00 1.00 0.1 0 0 3.6 0.00 0.18 0.00 0.18 250 0.39 36.90 0.75 0% 213.59 213.22 0.00 213.95 0.36

SSMH1107 SSMH1106 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 250 0.51 42.53 0.87 0% 213.56 213.41 0.00 214.03 0.47

SSMH1106 SSMH1097 0.00 1.00 0.0 0 0 3.6 0.00 0.03 0.00 0.03 250 0.35 35.16 0.72 0% 213.32 213.11 0.00 213.95 0.63

SSMH1097 SSMH1096 0.00 1.00 0.0 0 0 3.6 0.00 0.25 0.00 0.25 250 0.40 37.68 0.77 1% 213.11 212.82 0.00 213.95 0.84

SSMH1096 SSMH1095 0.00 1.00 0.0 0 0 3.6 0.00 1.17 0.00 1.17 250 0.58 45.13 0.92 3% 212.82 212.23 0.00 213.47 0.65

SSMH1095 SSMH2489 0.00 1.00 0.1 0 0 3.6 0.00 1.24 0.00 1.24 250 0.98 58.88 1.20 2% 212.23 212.06 0.00 212.62 0.39

SSMH2489 SSMH1094 0.00 1.00 0.0 0 0 3.6 0.00 1.28 0.00 1.28 250 0.31 32.86 0.67 4% 212.06 211.81 0.00 212.51 0.45

SSMH1094 SSMH1093 0.00 1.00 0.0 0 0 3.6 0.00 1.32 0.00 1.32 250 0.82 53.82 1.10 2% 211.73 211.54 0.00 212.15 0.42

SSMH1093 SSMH1092 0.00 1.00 0.0 0 0 3.6 0.00 1.34 0.00 1.34 250 0.18 25.44 0.52 5% 211.49 211.36 0.00 211.98 0.49

SSMH1092 SSMH1091 0.00 1.00 0.0 0 0 3.6 0.00 1.38 0.00 1.38 250 0.33 34.01 0.69 4% 211.32 211.08 0.00 211.71 0.39

SSMH1091 SSMH1090 0.00 1.00 0.0 0 0 3.6 0.00 1.39 0.00 1.39 250 0.01 6.95 0.14 20% 211.06 211.06 0.00 211.42 0.36

SSMH1090 SSMH1088 0.00 1.00 0.0 0 0 3.6 0.00 1.41 0.00 1.41 250 3.08 104.37 2.13 1% 210.86 209.37 0.00 211.23 0.37

SSMH1088 SSMH1087 0.00 1.00 0.0 0 0 3.6 0.00 1.50 0.00 1.50 250 0.24 28.99 0.59 5% 209.33 209.08 0.00 211.05 1.72

SSMH2533 SSMH1096 0.00 1.00 0.9 0 0 3.6 0.00 0.88 0.00 0.88 250 0.50 42.02 0.86 2% 213.19 212.87 0.00 212.46 -0.72

SSMH1082 SSMH1088 0.00 1.00 0.1 0 0 3.6 0.00 0.06 0.00 0.06 250 0.52 42.99 0.88 0% 209.78 209.34 0.00 210.53 0.75

SSMH1144 SSMH1145 0.00 1.00 0.0 0 0 3.6 0.00 0.03 0.00 0.03 200 1.17 35.48 1.13 0% 213.94 213.52 0.00 213.43 -0.51

SSMH1145 SSMH1146 0.00 1.00 0.1 0 0 3.6 0.00 0.08 0.00 0.08 200 0.83 29.90 0.95 0% 213.50 213.06 0.00 213.36 -0.14

SSMH1148 SSMH1159 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 200 0.79 29.10 0.93 0% 214.32 213.53 0.00 214.42 0.10

SSMH1159 SSMH1146 0.00 1.00 0.1 0 0 3.6 0.00 0.11 0.00 0.11 200 0.35 19.35 0.62 1% 213.47 213.08 0.00 213.41 -0.06

SSMH1146 SSMH1089 0.00 1.00 0.0 0 0 3.6 0.00 0.19 0.00 0.19 200 0.48 22.62 0.72 1% 213.03 212.52 0.00 213.20 0.17

SSMH1089 SSMH1087 0.00 1.00 0.1 0 0 3.6 0.00 0.27 0.00 0.27 200 0.93 31.69 1.01 1% 212.52 211.52 0.00 212.24 -0.28

SSMH1087 SSMH1086 0.00 1.00 0.0 0 0 3.6 0.00 51.56 0.00 51.56 450 0.21 129.46 0.81 40% 208.98 208.83 0.00 211.24 2.26

SSMH1086 SSMH1083 0.00 1.00 0.0 0 0 3.6 0.00 51.58 0.00 51.58 450 0.21 129.34 0.81 40% 208.83 208.69 0.00 211.62 2.79

SSMH1083 SSMH1063 0.00 1.00 0.0 0 0 3.6 0.00 51.82 0.00 51.82 450 0.34 166.50 1.05 31% 208.69 208.25 0.00 212.51 3.82

SSMH1063 SSMH1062 0.00 1.00 0.0 0 0 3.6 0.00 52.03 0.00 52.03 525 0.55 317.79 1.47 16% 208.25 207.77 0.00 210.62 2.38

SSMH1062 SSMH1058 0.00 1.00 0.0 0 0 3.6 0.00 53.14 0.00 53.14 525 27.70 2263.33 10.46 2% 207.77 176.50 0.00 209.11 1.34

SSMH1058 ADD_MH_2 0.00 1.00 0.0 0 0 3.6 0.00 53.14 0.00 53.14 250 2.75 98.68 2.01 54% 176.50 176.39 0.56 177.16 0.65

ADD_MH_2 SSMH2543 0.00 1.00 0.0 0 0 3.6 0.00 53.14 0.00 53.14 300 5.39 224.44 3.18 24% 176.39 176.12 0.50 177.05 0.67

SSMH1138 SSMH1085 0.00 1.00 0.1 0 0 3.6 0.00 0.08 0.00 0.08 250 0.59 45.48 0.93 0% 213.17 212.61 0.00 213.31 0.14

SSMH1085 SSMH1084 0.00 1.00 0.1 0 0 3.6 0.00 0.20 0.00 0.20 250 0.35 35.04 0.71 1% 212.61 212.41 0.00 212.72 0.11

SSMH1084 SSMH1083 0.00 1.00 0.0 0 0 3.6 0.00 0.24 0.00 0.24 250 20.76 270.93 5.52 0% 212.41 209.04 0.00 212.45 0.04

SSMH1149 SSMH1158 0.00 1.00 0.1 0 0 3.6 0.00 0.05 0.00 0.05 200 0.41 20.94 0.67 0% 214.09 213.64 0.00 213.87 -0.22

SSMH1158 SSMH1142 0.00 1.00 0.1 0 0 3.6 0.00 0.17 0.00 0.17 200 0.37 20.06 0.64 1% 213.64 213.25 0.00 213.51 -0.13

SSMH1142 SSMH1143 0.00 1.00 0.0 0 0 3.6 0.00 0.20 0.00 0.20 200 0.40 20.87 0.66 1% 213.24 212.93 0.00 213.79 0.55

SSMH1143 SSMH1141 0.00 1.00 0.1 0 0 3.6 0.00 0.28 0.00 0.28 200 2.09 47.39 1.51 1% 212.93 211.51 0.00 213.11 0.18

SSMH1141 SSMH1140 0.00 1.00 0.2 0 0 3.6 0.00 0.82 0.00 0.82 200 0.43 21.55 0.69 4% 211.46 210.88 0.00 211.83 0.37



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)

Location U/S MH D/S MH
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Accum. 
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Bsmt to 

U/S HGL

(ha) (ha) "R" (p/ha) (p/unit) (ha) (L/ha/s) (p) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%) (m) (m) (m) (m) (m)

Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations

SSMH1140 SSMH1139 0.00 1.00 0.1 0 0 3.6 0.00 0.90 0.00 0.90 200 0.26 16.88 0.54 5% 210.88 210.79 0.00 210.87 -0.01

SSMH1139 SSMH1066 0.00 1.00 0.1 0 0 3.6 0.00 0.96 0.00 0.96 200 0.47 22.51 0.72 4% 210.75 210.29 0.00 210.79 0.04

SSMH1066 SSMH1062 0.00 1.00 0.1 0 0 3.6 0.00 1.07 0.00 1.07 200 1.03 33.33 1.06 3% 210.29 209.41 0.00 210.08 -0.21

SSMH1153 SSMH1150 0.00 1.00 0.1 0 0 3.6 0.00 0.05 0.00 0.05 200 2.30 49.70 1.58 0% 213.99 212.19 0.00 213.69 -0.30

SSMH1150 SSMH1157 0.00 1.00 0.1 0 0 3.6 0.00 0.12 0.00 0.12 200 0.28 17.37 0.55 1% 212.16 211.88 0.00 211.84 -0.32

SSMH1157 SSMH1141 0.00 1.00 0.2 0 0 3.6 0.00 0.35 0.00 0.35 200 0.36 19.68 0.63 2% 211.88 211.48 0.00 211.52 -0.36

SSMH1074 SSMH1073 0.00 1.00 0.0 0 0 3.6 0.00 0.03 0.00 0.03 150 1.88 20.89 1.18 0% 211.55 210.20 0.00 212.35 0.80

SSMH1073 SSMH1072 0.00 1.00 0.0 0 0 3.6 0.00 0.05 0.00 0.05 200 0.19 14.24 0.45 0% 210.20 210.16 0.00 210.97 0.77

SSMH1072 SSMH1070 0.00 1.00 0.0 0 0 3.6 0.00 0.06 0.00 0.06 200 0.77 28.78 0.92 0% 210.14 209.97 0.00 210.44 0.30

SSMH1071 SSMH1070 0.00 1.00 0.0 0 0 3.6 0.00 0.00 0.00 0.00 200 2.93 56.13 1.79 0% 211.15 210.54 0.00 212.14 0.99

SSMH1070 SSMH1069 0.00 1.00 0.0 0 0 3.6 0.00 0.08 0.00 0.08 200 2.02 46.63 1.48 0% 209.97 208.35 0.00 210.96 0.99

SSMH1076 SSMH1077 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 200 1.34 37.97 1.21 0% 209.20 208.86 0.00 209.55 0.35

SSMH1077 SSMH1078 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 200 1.16 35.35 1.13 0% 208.81 208.48 0.00 209.76 0.95

SSMH1078 SSMH1075 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 200 0.62 25.90 0.82 0% 208.48 208.44 0.00 210.07 1.59

SSMH1081 SSMH1080 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 350 1.43 174.39 1.81 0% 208.90 208.71 0.00 209.93 1.03

SSMH1080 SSMH1079 0.00 1.00 0.0 0 0 3.6 0.00 0.03 0.00 0.03 350 0.50 103.20 1.07 0% 208.71 208.51 0.00 209.86 1.16

SSMH1079 SSMH1075 0.00 1.00 0.0 0 0 3.6 0.00 0.04 0.00 0.04 350 0.29 78.32 0.81 0% 208.51 208.44 0.00 209.98 1.47

SSMH1075 SSMH1069 0.00 1.00 0.0 0 0 3.6 0.00 0.05 0.00 0.05 350 0.24 71.28 0.74 0% 208.44 208.35 0.00 210.09 1.65

SSMH1069 SSMH1068 0.00 1.00 0.0 0 0 3.6 0.00 0.14 0.00 0.14 350 0.16 58.06 0.60 0% 208.35 208.27 0.00 210.23 1.88

SSMH1065 SSMH1064 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 200 0.61 25.65 0.82 0% 211.49 211.14 0.00 211.43 -0.06

SSMH1064 SSMH1067 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 200 0.72 27.88 0.89 0% 210.87 210.47 0.00 210.87 0.00

SSMH1067 SSMH1068 0.00 1.00 0.0 0 0 3.6 0.00 0.03 0.00 0.03 200 11.61 111.76 3.56 0% 210.39 208.25 0.00 210.86 0.47

SSMH2488 SSMH2487 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 200 0.49 22.87 0.73 0% 210.62 210.58 0.00 210.25 -0.37

SSMH2487 SSMH1068 0.00 1.00 0.0 0 0 3.6 0.00 0.01 0.00 0.01 200 0.48 22.73 0.72 0% 210.58 210.29 0.00 210.44 -0.13

SSMH1068 SSMH1063 0.00 1.00 0.0 0 0 3.6 0.00 0.18 0.00 0.18 350 0.02 18.88 0.20 1% 208.25 208.25 0.00 210.48 2.23

SSMH1108 SSMH1110 0.00 1.00 0.1 0 0 3.6 0.00 0.09 0.00 0.09 200 3.27 59.28 1.89 0% 212.96 210.02 0.00 213.76 0.80

SSMH1110 SSMH1109 0.00 1.00 0.1 0 0 3.6 0.00 0.14 0.00 0.14 200 3.96 65.23 2.08 0% 209.99 208.31 0.00 210.82 0.83

SSMH1109 SSMH1111 0.00 1.00 0.3 0 0 3.6 0.00 0.41 0.00 0.41 200 2.64 53.33 1.70 1% 208.14 205.67 0.00 208.96 0.82

SSMH1114 SSMH1113 0.00 1.00 0.1 0 0 3.6 0.00 0.13 0.00 0.13 200 3.43 60.78 1.93 0% 210.17 206.50 0.00 211.39 1.22

SSMH1113 SSMH1112 0.00 1.00 0.2 0 0 3.6 0.00 0.37 0.00 0.37 200 2.23 49.01 1.56 1% 206.48 206.17 0.00 206.87 0.39

SSMH1112 SSMH1111 0.00 1.00 0.2 0 0 3.6 0.00 0.53 0.00 0.53 200 0.62 25.85 0.82 2% 206.15 205.70 0.00 206.67 0.52

SSMH1111 SSMH1115 0.00 1.00 0.1 0 0 3.6 0.00 0.99 0.00 0.99 200 2.96 56.43 1.80 2% 205.64 203.05 0.00 206.31 0.67



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)
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Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations

SSMH1116 SSMH1115 0.00 1.00 0.0 0 0 3.6 0.00 0.03 0.00 0.03 200 1.69 42.63 1.36 0% 204.01 203.00 0.00 204.48 0.47

SSMH1115 SSMH1121 0.00 1.00 0.1 0 0 3.6 0.00 1.12 0.00 1.12 200 1.10 34.36 1.09 3% 202.97 202.01 0.00 203.58 0.61

SSMH1121 SSMH1122 0.00 1.00 0.1 0 0 3.6 0.00 1.22 0.00 1.22 250 0.54 43.55 0.89 3% 202.00 201.56 0.00 202.85 0.85

SSMH1122 SSMH1123 0.00 1.00 0.1 0 0 3.6 0.00 1.27 0.00 1.27 250 0.57 44.97 0.92 3% 201.42 200.95 0.00 202.40 0.98

SSMH2503 SSMH1123 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 250 0.22 28.13 0.57 0% 201.16 201.10 0.00 201.66 0.50

SSMH1123 SSMH1125 0.00 1.00 0.0 0 0 3.6 0.00 1.33 0.00 1.33 250 0.45 39.80 0.81 3% 200.83 200.49 0.00 201.99 1.16

SSMH1125 SSMH1126 0.00 1.00 0.0 0 0 3.6 0.00 1.37 0.00 1.37 250 5.71 142.15 2.90 1% 200.30 198.05 0.00 201.08 0.78

SSMH1133 SSMH1132 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 200 0.34 19.15 0.61 0% 212.26 211.82 0.00 212.58 0.32

SSMH1132 SSMH1131 0.00 1.00 0.0 0 0 3.6 0.00 0.04 0.00 0.04 200 2.63 53.14 1.69 0% 211.78 209.51 0.00 212.91 1.13

SSMH1131 SSMH1130 0.00 1.00 0.1 0 0 3.6 0.00 0.09 0.00 0.09 200 2.80 54.89 1.75 0% 209.01 206.21 0.00 210.61 1.60

SSMH1130 SSMH1129 0.00 1.00 0.1 0 0 3.6 0.00 0.15 0.00 0.15 200 2.16 48.18 1.53 0% 206.16 203.64 0.00 206.91 0.75

SSMH1129 SSMH1128 0.00 1.00 0.1 0 0 3.6 0.00 0.20 0.00 0.20 200 0.02 4.98 0.16 4% 203.36 203.34 0.00 204.44 1.08

SSMH1134 SSMH1135 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 200 1.34 37.95 1.21 0% 212.22 211.82 0.00 212.35 0.13

SSMH1135 SSMH1136 0.00 1.00 0.0 0 0 3.6 0.00 0.05 0.00 0.05 200 0.54 24.03 0.76 0% 211.79 211.32 0.00 212.69 0.90

SSMH1136 SSMH1137 0.00 1.00 0.0 0 0 3.6 0.00 0.07 0.00 0.07 200 1.28 37.15 1.18 0% 211.21 210.04 0.00 211.51 0.30

SSMH1137 SSMH1128 0.00 1.00 0.1 0 0 3.6 0.00 0.12 0.00 0.12 200 8.34 94.71 3.01 0% 209.75 202.91 0.00 210.13 0.38

SSMH1128 SSMH1127 0.00 1.00 0.0 0 0 3.6 0.00 0.36 0.00 0.36 200 6.21 81.71 2.60 0% 202.88 199.86 0.00 204.47 1.59

SSMH1127 SSMH1120 0.00 1.00 0.0 0 0 3.6 0.00 0.39 0.00 0.39 200 3.41 60.58 1.93 1% 199.80 197.58 0.00 200.93 1.13

SSMH1120 SSMH1126 0.00 1.00 0.0 0 0 3.6 0.00 0.57 0.00 0.57 200 0.74 28.14 0.90 2% 197.47 197.07 0.00 198.20 0.73

SSMH1126 SSMH1016 0.00 1.00 0.0 0 0 3.6 0.00 1.97 0.00 1.97 250 7.32 160.94 3.28 1% 196.87 189.09 0.00 198.76 1.89

SSMH1117 SSMH1118 0.00 1.00 0.0 0 0 3.6 0.00 0.03 0.00 0.03 200 1.43 39.24 1.25 0% 203.80 202.68 0.00 204.49 0.69

SSMH1118 SSMH1119 0.00 1.00 0.1 0 0 3.6 0.00 0.09 0.00 0.09 200 2.57 52.61 1.67 0% 202.59 200.53 0.00 203.21 0.62

SSMH1119 SSMH1120 0.00 1.00 0.1 0 0 3.6 0.00 0.14 0.00 0.14 200 3.82 64.10 2.04 0% 200.40 197.59 0.00 201.13 0.73

SSMH1017 SSMH1124 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 200 4.08 66.25 2.11 0% 201.71 198.84 0.00 201.35 -0.36

SSMH1124 SSMH1016 0.00 1.00 0.0 0 0 3.6 0.00 0.06 0.00 0.06 200 7.98 92.62 2.95 0% 198.65 190.27 0.00 198.97 0.32

SSMH1016 SSMH1015 0.00 1.00 0.0 0 0 3.6 0.00 2.06 0.00 2.06 250 1.26 66.78 1.36 3% 188.87 187.82 0.00 190.71 1.84

SSMH1015 SSMH1014 0.00 1.00 0.1 0 0 3.6 0.00 2.14 0.00 2.14 250 0.91 56.57 1.15 4% 187.75 186.75 0.00 188.12 0.37

SSMH1014 SSMH1029 0.00 1.00 0.1 0 0 3.6 0.00 2.27 0.00 2.27 250 0.97 58.55 1.19 4% 186.75 185.63 0.00 187.59 0.84

SSMH1029 SSMH1031 0.00 1.00 0.0 0 0 3.6 0.00 2.29 0.00 2.29 450 15.17 1110.50 6.98 0% 185.63 184.82 0.00 186.41 0.78

SSMH1034 SSMH1033 0.00 1.00 0.0 0 0 3.6 0.00 0.02 0.00 0.02 350 0.31 81.74 0.85 0% 185.39 185.20 0.00 184.87 -0.52

SSMH1033 SSMH1032 0.00 1.00 0.1 0 0 3.6 0.00 0.08 0.00 0.08 350 0.23 70.26 0.73 0% 185.20 184.99 0.00 185.19 -0.01

SSMH1032 SSMH1013 0.00 1.00 0.1 0 0 3.6 0.00 0.14 0.00 0.14 350 0.20 65.84 0.68 0% 184.99 184.80 0.00 185.50 0.51

SSMH1013 SSMH2611 0.00 1.00 0.0 0 0 3.6 0.00 0.16 0.00 0.16 350 0.88 136.45 1.42 0% 184.80 184.27 0.00 185.77 0.97

SSMH2611 SSMH1031 0.00 1.00 0.0 0 0 3.6 0.00 0.18 0.00 0.18 450 0.88 267.94 1.68 0% 184.27 184.27 0.14 186.00 1.73

SSMH1031 SSMH1036 0.00 1.00 0.0 0 0 3.6 0.00 64.91 0.00 64.91 900 0.70 1512.82 2.38 4% 184.27 184.17 0.00 186.44 2.17

SSMH1036 SSMH2610 0.00 1.00 23.7 0 0 3.6 0.00 88.61 0.00 88.61 900 0.69 1507.63 2.37 6% 184.17 183.33 0.00 186.54 2.37

SSMH2610 SSMH2609 0.00 1.00 0.0 0 0 3.6 0.00 88.64 0.00 88.64 900 1.91 2501.94 3.93 4% 183.28 181.44 0.00 185.99 2.71



Project Number: 0.013 85% Q = Design Flow (L/s)

Date: 0.75 0.20 q = Avg. Domestic Flow (L/c/d)

Stantec Ltd. 3.65 3.6 P = Population/1000

City File Number: 50.00% 1.5 I = Infiltration Flow

Prepared By: 400 A = Gross Drainage Area (ha)
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U/S HGL

(ha) (ha) "R" (p/ha) (p/unit) (ha) (L/ha/s) (p) (ha) (L/s) (L/s) (L/s) (L/s) (mm) (%) (L/s) (m/s) (%) (m) (m) (m) (m) (m)

Hydraulic Grade Line Analysis

Smartcentre - Phase 1A
Sanitary Sewer Design Sheet

Max. Capacity (%):

Infiltration Flow (L/s):

Max. Peaking Factor:

Min. Peaking Factor:

Harmon Peaking Factor:

M = 1+(14/(4+P
0.5

))

Design Flow:

Q = (MqP/86.4) + IAAmir K & Jay P Avg. Domestic Flow, q (L/c/d):

Mannings 'n' :

Capactity Calculations

Min. Velocity (m/s):

Max. Veloctiy m/s):

Min. Pipe Slope (%):

1606 23088

January 2023

Stantec Ltd.

N/A

Manhole Contributing Area Comm./Ind./Inst. Population Design Calculations

SSMH2609 SSMH2608 0.00 1.00 0.1 0 0 3.6 0.00 88.72 0.00 88.72 900 1.42 2157.79 3.39 4% 181.39 180.05 0.00 182.87 1.48

SSMH2608 SSMH2607 0.00 1.00 0.1 0 0 3.6 0.00 88.79 0.00 88.79 900 2.09 2615.91 4.11 3% 180.00 177.68 0.00 181.33 1.33

SSMH2607 SSMH2606 0.00 1.00 0.1 0 0 3.6 0.00 88.91 0.00 88.91 900 0.21 827.75 1.30 11% 177.60 177.37 0.00 179.24 1.64

SSMH2606 SSMH2605 0.00 1.00 0.1 0 0 3.6 0.00 88.96 0.00 88.96 350 0.29 78.96 0.82 113% 177.24 176.88 0.47 178.13 0.89

SSMH2605 SSMH2604 0.00 1.00 0.2 0 0 3.6 0.00 89.11 0.00 89.11 350 0.20 64.70 0.67 138% 176.88 176.60 0.42 177.66 0.77

SSMH2604 SSMH2603 0.00 1.00 0.1 0 0 3.6 0.00 89.16 0.00 89.16 350 0.15 56.23 0.58 159% 176.60 176.37 0.40 177.67 1.07

SSMH2603 SSMH2543 0.00 1.00 0.0 0 0 3.6 0.00 89.19 0.00 89.19 450 0.16 112.84 0.71 79% 176.37 176.12 0.50 177.23 0.85

SSMH2543 SSMH2542 0.00 1.00 0.0 0 0 3.6 0.00 142.33 0.00 142.33 900 0.26 922.58 1.45 15% 176.12 175.90 0.00 176.78 0.66

SSMH2542 SSMH1057 0.00 1.00 0.0 0 0 3.6 0.00 142.33 0.00 142.33 900 2.31 2752.67 4.33 5% 175.90 175.42 0.00 176.94 1.04

SSMH1057 WWTP 0.00 1.00 0.0 0 0 3.6 0.00 142.35 0.00 142.35 1050 0.71 2292.92 2.65 6% 174.01 173.81 0.00 176.96 2.95

START END 0.00 0 0 3.6 0.00 0.00 0.00 0.00 - - - - - - 0.00 - - -




