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1. INTRODUCTION 

MGM Consulting Inc. has been retained to prepare a Functional Servicing and Stormwater 

Report to address the site-specific infrastructure required to support a proposed Rezoning 

Application for redevelopment of a property located at 7260 No. 5 Sideroad in the Town 

of Milton.  

The legal description of the subject lands is Part of Block 6, Registered Plan No 20M-1119, 

Town of Milton, Regional Municipality of Halton. 

2. EXISTING CONDITIONS AND DEVELOPMENT LIMITS  

The subject site has an area in the order of 1.784 ha, proposed for redevelopment.  

Historically, the site locates within the Escarpment Business Community West, Phase 1 

Lands located northwest of the intersection of James Snow Parkway and No. 5 Sideroad in 

the Town of Milton. The site abuts a natural heritage feature along its north limit, No. 5 

Sideroad to the east, James Snow Parkway to the south and a small tributary to the west. 

Drainage from the site is split with a portion of the drainage sheet flowing to the heritage 

lands to the north with the remainder captured by temporary roadside ditches. 

Storm runoff from the subject site was included for in the design of SWM pond S34 which 

provides storm water quality, quantity and erosion controls, consistent with the 

requirements of the governing sub-watershed study. The SWM pond facility designed by 

Valdor Engineering Ltd. was approved by the Town of Milton, Conservation of Halton and 

the Ministry of Transportation. The facility was constructed in 2011 and is currently 

functioning consistent with the approved design. 

Region of Halton staff advised MGM Consulting Inc. in 2019 of a deficiency (sag) within 

a section of the downstream sanitary sewer on James Snow Parkway, that will accept 

sanitary flows from the subject development. In recent discussions with Region of Halton 

staff, it was indicated that a repair of this sewer was scheduled for the spring of 2021. Given 

this, it is acknowledged that this section of sanitary sewer cannot receive any flows from 

upstream development areas, until the repair is completed.  

The existing site drainage areas are indicated in Figure No. 1.  

Subdivision storm drainage plan is included in Appendix E 

Subdivision Functional Servicing Report is included in Appendix H 

The report was requested to be updated in October of 2024 to include the use for truck sales 

on the subject property. At the time of the revision, the site is fully developed for truck 

rental and services.  

 

3. PROPOSED DEVELOPMENT SCENARIO 
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The proposed development includes for the construction of a one-storey truck sale and 

services building and surface parking areas with a vehicular access off of No. 5 Sideroad. 

The proposed site development is indicated in Figure No. 2.  

4. COST SHARING OF REGION OF HALTON SERVICING 

Cost sharing between Broccolini and the Region of Halton was agreed to in the fall of 2017 

which addressed additional costs for Region of Halton servicing, as required to service the 

subject lands (Block 6) and Block 7 lands further to the east and other development lands 

west of James Snow Parkway owned by Broccolini. Relevant to the subject development, 

Broccolini provided funds for storm sewer oversizing, storm sewers, watermains, and 

sanitary sewers, all required servicing for the subject lands.  

A letter confirming that Broccolini will enter into a Servicing Agreement with the Region, 

original cost estimates prepared by MGM Consulting Inc, and the final agreed on costs 

which formed the basis for funding provided by Broccolini, are included in Appendix F. 

5. PROPOSED GRADING AND DRAINAGE 

The proposed site grading will take into account the existing topography, perimeter 

elevations, as required to accommodate the proposed building finish floor elevation, 

provide safe vehicular and pedestrian access and to provide minimum cover on storm 

servicing as required for frost protection. Slopes within the paved areas of the site will 

typically be set between 1% and 5%. Grading will also be completed such that majority of 

the storm drainage from the development area will be contained with storm runoff being 

conveyed to proposed on site catchbasins, swales, and an internal storm system, outletting 

to the existing storm sewer within the James Snow Parkway right of way. 

As indicated on the appended Site Servicing Plan - CV2, drainage from building roof is 

proposed to be directed to infiltration pits as required to achieve water balance objectives. 

Redirection of clean roof water will promote groundwater recharge. Any overflow from 

the pits is to be conveyed to the proposed internal storm system.  

            Proposed site grading is indicated on the Site Grading Plan, Drawing No. CV-3. 

Emergency overland during severe storm events, or when an outlet is blocked, will be to 

the James Snow Parkway right of way at an elevation of 220.00 m through the south-east 

corner of the site.  

6. PROPOSED STORMWATER MANAGEMENT 

Proposed storm water management controls for the site have been completed based on the 

proposed redevelopment area of 1.879ha. and a runoff coefficient of 0.75 as allowed for in 

the design for the James Snow Parkway storm system, and SWM Pond S34.  The following 

summarizes the proposed minor and major storm drainage systems, and the stormwater 
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management features proposed for the subject site. Detailed calculations supporting the 

selection of proposed storm servicing and stormwater management are included in 

Appendix A. 

Water Quantity Storage Requirements 

The stormwater management design has been based on reducing flows from the site to 

below the peak flows during the 2 to 100 year storm event based on runoff coefficient of 

0.75 as per subdivision drainage area to SWM pond S34. Site drainage is conveyed to 

SWM pond S34 via regional storm sewer on James Snow Parkway which has been 

designed to conveyed 10 year storm event. Based on the storm drainage areas, the storm 

sewer system was designed to accept storm drainage from the subject site having an area 

of 1.85ha and runoff coefficient of 0.75. Subdivision drainage area and storm sewer 

drainage areas have been included in Appendix E. 

Pre and post development storm drainage areas for the site are included as Figures 1 and 

2.  

Water Quality Requirement 

Stormwater quality controls are proposed as required to remove and estimated 80% of the 

total suspended solids, on an annual loading basis.  

5.1 Proposed Minor Storm System 

The proposed minor system has been designed to convey the 5 year flow, without 

surcharging, which is consistent with current Town of Milton standards. The internal storm 

systems will consist of a series of underground storm sewers, manholes and catchbasins as 

indicated on the attached Site Servicing Plan-CV2 

A storm design sheet for the components of the proposed internal storm system is included 

in Appendix A 

5.2 Proposed Major Storm System 

Major storm flows from the site are to be conveyed to James Snow Parkway right of way 

through south-east corner of the site at an elevation of 220.00m. This elevation is 400 mm 

below the lowest proposed building finish floor elevation. Perimeter elevations 

surrounding attenuated areas of the site have been set at a minimum elevation of 220.20 m 

to ensure conveyance of overland flow to the municipal right of way and contain major site 

flow without impact adjacent properties.  

5.3 Proposed Stormwater Rate Controls and Site Storage 

Stormwater rate controls objective is to control post development flows from the site to the 

peak flow during 2 to 100 year storm events based on a runoff coefficient of 0.75. Based 
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on a site area of 1.784 ha, the weight average site runoff coefficient is calculated as follow: 

 

Site Feature "c" Area (ha) 

Conv. roof 0.90 0.123 

Landscaped 

Paved Areas 

0.25 

0.90 

0.351 

1.310 

Total 0.77 1.784 

 

Based on the above, the post-development average runoff coefficient is slightly exceed to 

the designed coefficient of 0.75 used in the subdivision design for SWM Pond S34. As 

such rate controls have been provided with the installation of 350mm diameter orifice tube 

installed at the inlet of proposed MH No.1, which will cause the post development flows 

during the 2 and 100 year storm events to be controlled to 0.294 m3/s and 0.572 m3/s 

respectively, which are both below the calculated allowable flow rates. On-site storage has 

been provided as required, including 38.8 m3 within the proposed storm system and 302.9 

m3 of surface storage within the pavement areas the total of which, exceed the calculated 

required storage of 60.0 m3 during the 100-year storm event. 

Detailed Stormwater Management Calculations are included in Appendix A.  

5.4 Proposed Storm Water Quality Controls 

The current stormwater quality control objective is to provide an “enhanced” level of 

treatment which is equivalent to removing 80% of the total suspended solids from the site 

runoff on an annual loading basic. Quality controls for developments within the 

Escarpment Business Community West are provided within the downstream stormwater 

management pond which has been designed to provide quality treatment for all site 

developments within the subdivision. Additional stormwater quality controls for drainage 

from the truck loading and trailer parking areas of the site are to be provided with the 

installation of a package treatment unit, installed at the downstream end of the proposed 

internal storm system, prior to outletting to the municipal storm system. 

A Stormceptor Model EF04 is proposed to assist in achieving additional oil and sediment 

filtering. Based on the manufacturer’s modeling software, the selected unit has been 

designed to provide the removal of an estimated 81% of the Total Suspended Solids. 

In the effort of integrating LID measures under the post development condition, infiltration 

pits are proposed to promote ground water infiltration. The location of infiltration pit is 

located east of the proposed building. 
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Output from the manufacturer’s modelling software used to select the proposed package 

treatment unit is included in Appendix C. 

7. SEDIMENT AND EROSION CONTROLS DURING CONSTRUCTION 

In 2006, The Greater Golden Horseshoe Area Conservation Authorities prepared a 

guideline entitled "Erosion & Sediment Control Guideline for Urban Construction". Based 

on the guideline, all projects involving the removal of topsoil or site alteration requires an 

ESC (Erosion and Sediment Control) Plan in place prior to commencing construction. 

Failure to adhere to the plan could lead to the potential for prosecution under the various 

pieces of environmental legislation.  

The following principles assist in creating an effective ESC Plan. 

 (Ref. Erosion and Sediment Control Guidelines for Urban Construction) 

• Adopt a multi-barrier approach to provide erosion and sediment 

control through erosion controls first. 

• Retain existing ground cover and stabilize exposed soils with vegetation 

where   possible. 

• Limit the duration of soil exposure and phase construction where possible. 

• Limit the size of disturbed areas by minimizing nonessential clearing and 

grading. 

• Minimize slope length and gradient of disturbed areas. 

• Maintain overland sheet flow and avoid concentrated flows. 

• Store/stockpile soil away (e.g. greater than 15 meters ) from watercourses, 

drainage features and top of steep slopes. 

• Ensure contractors and all involved in the ESC practices are trained in ESC 

Plan, implementation, inspections, maintenance, and repairs. 

• Adjust ESC Plan at construction site to adapt to site features. 

• Assess all ESC practices before and after all rainfall and significant 

snowmelt events.  

The guideline stresses that prevention of erosion is the preferred mitigation measure for 

reducing the potential for sedimentation. 

Erosion and sediment control measures can be categorized as Erosion prevention controls 

and Sediment controls.  

Erosion controls include minimizing the reduction in vegetative ground cover or immediate 

stabilization of disturbed areas by top soiling, seeding, sodding, mulching, erosion control 

blankets, etc.  

Sediment Controls are further broken down into Perimeter Controls, Settling Controls and 

Filtration Controls. Some major perimeter controls include silt fences, cut-off swales and 

mud-mats. Settling controls reduce run-off velocity allowing the soil particles to settle out. 
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Settling controls include sediment traps, rock check dams, straw bales and sediment control 

ponds. Filtration controls are achieved by filtering silt laden water through the use of a 

filter media such as a geotextile or sand. Filtration controls include storm inlet filter cloths, 

sediment bags and filter rings. 

8. PROPOSED SANITARY SERVICING 

Sanitary servicing is proposed with a 200mm connection to the existing 300mm sanitary 

sewer located within James Snow Parkway right of way. Based on the available invert 

elevation of 214.30m a gravity sewer connection can be provided to entire building. 

Gravity sanitary servicing is proposed beyond the building envelopes as indicated on the 

Site Servicing Plan, Drawing No. CV-2.  

Proposed sanitary flow calculation has been attached in Appendix D. 

9. PROPOSED WATER SERVICING  

A preliminary calculation for the required water demand for fire protection and domestic 

supply is included in Appendix B. The proposed water supply requirements are calculated 

in accordance with the Fire Underwriter Survey. 

As indicated, the estimated domestic water consumption of 1.6 L/s is required to service 

the proposed development. The maximum daily demand plus fire flow is calculated as 51.6 

L/sec which is the flow that is required to be available at a local hydrant at a minimum 

pressure of 140 KPa. Fire protection for the proposed buildings will be provided from four 

existing fire hydrants located along of north side of James Snow Parkway and west side of 

5 Sideroad. The final location of the domestic water service connections will be confirmed 

during the detailed design phase.  

Due to service watermain fronting the site on James Snow Parkway is not yet in 

commission, a pressure test has been completed to the nearest hydrants on the service 

watermain at James Snow Parkway and Mount Pleasant Way intersection. As per the result 

of theoretical flow at 20 psi (140kPa) indicates an available flow of 9200 usgpm (34800 

L/min) at existing hydrant which satisfies the minimum required flow for the development. 

Fire hydrant test result is included in Appendix G. 

New 150mm fire line & 50mm domestic are proposed to adequately provide fire protection 

and domestic water supply to the site via 200mm connection to 300mm watermain on 

James Snow Parkway right of way. The construction of 300mm watermain on James Snow 

Parkway right of way has been completed but are not commissioned.  

 

10. SUMMARY 
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The following summarizes the proposed site works as required to accommodate the 

proposed site redevelopment: 

• Site grading can be completed taking into account perimeter elevations, and as required to 

accommodate the proposed building finish floor elevation, provide safe vehicular and 

pedestrian access and to provide minimum cover on storm servicing as required for frost 

protection, convey storm flows to proposed drainage features and to safely convey major 

storm flows to the adjacent municipal right of way,  

• Storm drainage is provided to contain site drainage, convey minor storm flows to the 

existing municipal storm system, and as required to convey the 5 year storm flows without 

surcharging,  

• Stormwater management peak flow objectives can be achieved with the proposed 350mm 

orifice tube to control the post development flows to below the subdivision designed for 2-

100 year flow based on a runoff coefficient of 0.75. 

• Stormwater quality controls are proposed to be achieved using a package treatment unit, 

and additional treatment at downstream SWM pond, 

• Sanitary service for the development is proposed with a 200mm connection to the existing 

300mm sanitary sewer on James Snow Parkway Right of way. 

• Water service for the development is proposed with 50mm domestic line and 150mm fire 

line from 200mm connection to existing 300mm watermain on James Snow Parkway right 

of way. 

• Sediment and erosion controls as indicated on the Removals/Sediment and Erosion Control 

Plan are to be implemented prior to construction and maintained until the site is stabilized.  

 

Prepared by: 

MGM CONSULTING INC. 

     

Calvin Dang, B.Eng        M.L. Stairs, P.Eng. 
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STORMWATER MANAGEMENT CALCULATIONS  

 



TRUCK SALE & SERVICES AGENCY

7260 5 SIDEROAD, MILTON, ON

STORMWATER MANAGEMENT CALCULATIONS

1.0  Drainage Area Characteristics

1.1 Existing Drainage Areas (see Figure No. 4):

"c" Area (ha)

Attenuated Areas:

Landscaped Area 0.25 1.784

Sub Total 0.25 1.784

Total Area 1.784

Runoff Coefficient (Entire Site) 0.25

1.2 Proposed Drainage Areas (see Figure No. 5):

"c" Area (ha)

Attenuated Areas:

Building 0.90 0.123

Paved Area 0.90 1.31

Landscaped Area 0.25 0.301

Sub Total 0.79 1.734

Unattenuated Areas:

Landscaped Area 0.25 0.05

Sub Total 0.25 0.05

Total Area 1.784

Runoff Coefficient (Entire Site) 0.77

2.0 Allowable Post Development Flows

Subject site is part of the inductrial lot within the Escarpment Business Community West Subdivision (EBC West) in Milton, Ontario. A storm

water management pond S34 has been designed for the above subdivision which provided stormwater quality, quantitty and erosion controls.

consistent with the requirements of the governing watershed study. The subdivition storm sewer design and the design of the dowwnstream 

SWM facility were completed based on site being developed with an overall imperviousness of 0.75.

2.1 Allowable Flows from Area to be Redeveloped

Post development flows from the redevelopment area for the 2 and 100 year storm event are 

 to be controlled to subdivision designed drainage area of 0.75 runoff coefficient

Storm Td I C A Q (allow.)

(years) (min) (mm/hr) (ha) (cms)

2 10 80.1 0.75 1.784 0.2976

5 10 105.3 0.75 1.784 0.3912

10 10 121.8 0.75 1.784 0.4527

25 10 143.0 0.75 1.784 0.5315

50 10 158.2 0.75 1.784 0.5879

100 10 174.1 0.75 1.784 0.6471

3.0 Rooftop Controlled Flow Calculations 

There is no roof control proposed to the development

4.0 Storage Calculations

4.1  Two Year Site Storage

2 Year Attenuated Unattenuated Controlled Aprox.

Rainfall Rainfall Flow Flow Flow Detention

Duration Intensity (I) Volumes

min. hour mm/h cms cms cms cu.m.

10 600 80.1 0.3036 0.003 0.2913 9.0

15 900 64.1 0.2429 0.002 0.2913 -41.6

20 1200 53.8 0.2038 0.002 0.2913 -102.8

25 1500 46.5 0.1764 0.002 0.2913 -169.9

4.1  Five Year Site Storage

5 Year Attenuated Unattenuated Controlled Aprox.

Rainfall Rainfall Flow Flow Flow Detention

Duration Intensity (I) Volumes

min. s mm/h cms cms cms cu.m.

10 600 105.3 0.3991 0.004 0.3836 11.5

15 900 84.3 0.3197 0.003 0.3836 -54.9



20 1200 70.9 0.2687 0.002 0.3836 -134.9

25 1500 61.5 0.2330 0.002 0.3836 -222.7

4.1  Ten Year Site Storage

10 Year Attenuated Unattenuated Controlled Aprox.

Rainfall Rainfall Flow Flow Flow Detention

Duration Intensity (I) Volumes

min. s mm/h cms cms cms cu.m.

10 600 121.8 0.4619 0.004 0.4441 13.2

15 900 97.8 0.3707 0.003 0.4441 -63.0

20 1200 82.3 0.3121 0.003 0.4441 -155.0

25 1500 71.5 0.2709 0.002 0.4441 -256.1

4.1  Twenty-five Year Site Storage

25 Year Attenuated Unattenuated Controlled Aprox.

Rainfall Rainfall Flow Flow Flow Detention

Duration Intensity (I) Volumes

min. s mm/h cms cms cms cu.m.

10 600 143.0 0.5422 0.005 0.5213 15.6

15 900 114.8 0.4352 0.004 0.5213 -73.9

20 1200 96.7 0.3666 0.003 0.5213 -181.6

25 1500 84.0 0.3184 0.003 0.5213 -299.9

4.1  Fifty Year Site Storage

50 Year Attenuated Unattenuated Controlled Aprox.

Rainfall Rainfall Flow Flow Flow Detention

Duration Intensity (I) Volumes

min. s mm/h cms cms cms cu.m.

10 600 158.2 0.5998 0.005 0.5715 20.2

15 900 126.9 0.4812 0.004 0.5715 -77.3

20 1200 106.9 0.4054 0.004 0.5715 -194.9

25 1500 92.9 0.3523 0.003 0.5715 -324.0

30 1800 82.5 0.3128 0.003 0.5715 -460.6

4.2 One Hundred Year Site Storage

100 Year Attenuated Unattenuated Controlled Aprox.

Rainfall Rainfall Flow Flow Flow Detention

Duration Intensity (I) Volumes

min. s mm/h cms cms cms cu.m.

10 600 174.1 0.6601 0.006 0.5769 53.6

15 900 139.7 0.5295 0.005 0.5769 -38.2

20 1200 117.7 0.4461 0.004 0.5769 -152.0

25 1500 102.3 0.3877 0.004 0.5769 -278.4

30 1800 90.8 0.3443 0.003 0.5769 -412.9

35 2100 81.9 0.3106 0.003 0.5769 -553.1

5.0 Controlled Flow Calculations

Flows from the proposed storm system are to be controlled with the installation of an orifice over the

inlet at manhole 1 as indicated on the site servicing plan.

2 year ponding elevation = 218.07 m.

5 year ponding elevation = 218.58 m.

10 year ponding elevation = 218.99 m.

25 year ponding elevation = 219.60 m.

50 year ponding elevation = 220.05 m.

100 year ponding elevation = 220.10 m.

Orifice equation: Q = CA(2hg)^0.5, where,

orifice invert elev. = 217.2 m.

c = 0.82

g = 9.81 cu.m./sec

Orifice Diameter = 350 mm.

A = 0.0962 sq.m.

centreline orifice  = 217.38 m.

Attenuated Flow +

h Q Unattenuated Flow =

(m) (cms) Total Site Flow (cms)

2 year storm = 0.69 0.291 0.294

5 year storm = 1.21 0.384 0.387

10 year storm = 1.62 0.444 0.448

25 year storm = 2.22 0.521 0.526

50 year storm = 2.68 0.572 0.577

100 year storm = 2.72 0.577 0.583

6.0 On-Site Storage Provided



6.1 Pipe Storage

Length (m) Size (mm) Area (m
2
) Volume (m

3
)

CBMH11-CBMH10 40.0 250 0.049 1.96

CBMH10-CBMH9 31.5 375 0.110 3.48

CBMH9-CBMH8 29.0 450 0.159 4.61

CBMH8-MH2 53.5 450 0.159 8.51

CB6-MH5 33.3 300 0.071 2.35

MH5-MH4 40.7 300 0.071 2.88

MH12-MH4 11.5 250 0.049 0.56

CB7-MH4 11.5 250 0.049 0.56

MH4 CBMH3 30.2 300 0.071 2.13

CBMH3-MH2 38.7 450 0.159 6.15

MH2-MH1 2.0 450 0.159 0.32

TOTAL VOLUME 33.5

6.2 Surface Ponding

The detention volume available within the ponding areas at an assumed elev of 220.10 m. is as follows:

Grate Elev. Ponding

Structure Elevation Elevation Area Depth Volume

CBMH9,CBMH8 219.95 220.10 360 0.15 18.0

CBMH3 219.80 220.10 668 0.30 66.8

CB7 219.48 220.10 148 0.62 30.6

Total SurfaceStorage = 115.4 cu.m.

6.3 Total Stormwater Storage Provided Onsite

2-50yr Storage 33.5 cu.m.

50-100 yr Storage 148.9 cu.m.

7.0 Water Balance Calculations

Water balance objectives are proposed to be achieved in soft landscaped areas, and through

infiltration via proposed infiltration pit, is as follows:

7.1 Water balance calculations:

Proposed infiltration feature dimension = 15x22x05(m)

Volume of stone base inside infiltration pit = 66 cu.m.

Equivalent depth of water over site area = 3.7 mm.

Estimated water balance achieved in soft landscaped areas and areas of permeable pavement are as follows:

Surface Construction Area (ha)

Initial 

Abstraction 

(mm)

Prorated 

Depth over 

Site Area

Pavement 1.433 0.5 0.4

Soft Landscaping 0.351 5 1.0

Based on the above, the total water balance provided by the proposed features is approximately 5.1 mm.

The estimated time to infiltrate water contained within the infiltration trench is as follows:

Depth of trench = 500 mm

Average "T" time = 50.00 min/cm. ( as confirmed by the Geotechnical Engineer )

Time to infiltrate = 2500 min = 41.7 hours



Project No.:

Subdivision:

Date: 22-Jan-21 Revised:

Des. By: CD Chk. By:

Areas A  * C Surcharge

Manhole Invert Manhole Invert Area Cumulative Coefficent Incremental Cumulative Time Intensity Q Equiv. Circ. Slope Max. Flow Max Velocity Length Time in Actual Flow to

from to Area A  * C A * C 5-year Total Pipe Q cap V max Section Max. Allowable Flow

Diameter Ratio

m. m. ha ha C min mm/hr. cms mm. % cms m./sec. m. min. %

CBMH11 CBMH10 0.196 0.196 0.62 0.122 0.122 10.0 105.3 0.036 250 1.00 0.060 1.21 39.5 0.54 60%

CBMH10 CBMH9 0.162 0.358 0.79 0.128 0.249 10.5 102.4 0.071 375 0.50 0.124 1.12 31.4 0.47 57%

CBMH9 CBMH8 0.156 0.514 0.83 0.129 0.378 11.0 100.1 0.105 450 0.50 0.202 1.27 29.0 0.38 52%

CBMH8 MH2 0.395 0.909 0.85 0.335 0.713 11.4 98.3 0.195 450 1.00 0.286 1.80 53.5 0.50 68%

CB6 MH5 0.213 0.213 0.65 0.138 0.138 10.0 105.3 0.040 300 0.50 0.068 0.97 31.0 0.53 59%

MH5 MH4 0.000 0.213 0.00 0.000 0.138 10.5 102.5 0.039 300 1.00 0.097 1.37 40.8 0.50 41%

CB7 MH4 0.203 0.203 0.82 0.167 0.167 10.0 105.3 0.049 250 1.00 0.060 1.21 11.3 0.16 82%

Building MH12 0.123 0.123 0.95 0.117 0.117 10.0 105.3 0.034 250 0.50 0.042 0.86 17.3 0.34 81%

MH12 MH4 0.123 0.117 10.3 103.5 0.034 250 2.00 0.084 1.72 11.5 0.11 40%

MH4 CBMH3 0.000 0.539 0.00 0.000 0.422 10.6 102.1 0.120 450 0.50 0.202 1.27 25.2 0.33 59%

CBMH3 MH2 0.292 0.831 0.82 0.240 0.662 10.9 100.5 0.185 450 0.80 0.255 1.61 37.5 0.39 72%

MH2 MH1 1.740 1.375 11.9 96.1 0.367 450 2.50 0.451 2.84 2.0 0.01 81%

MH1 OGS 1.740 1.375 11.9 96.0 0.367 525 2.50 0.681 3.15 2.0 0.01 54%

OGS EX. STM-MHS10 1.740 1.375 11.9 96.0 0.367 525 2.50 0.681 3.15 29.5 0.16 54%

n = 0.013

5 Year Rainfall Coefficient

A = 959

B = 5.7

C = 0.8024

MGM CONSULTING INC.
STORM SEWER DESIGN SHEET

2019-070

Location Rainfall Sewer Design



 

 

 

 

 

 

APPENDIX B 

WATER DEMAND & FIRE CALCULATIONS 



Fire Flow Calculation

The FUS requires that a minimum water supply source 'F' be provided at 140 kPa

The min flow 'F' can be calculated as such:

F=220C√A

where:

F- Required fire flow in L/min

C- Coefficient related to construction

A- Total area in sq.m

 

C = 0.8  (Non-Combusitble construction )

For non-combustible construction, the area shall be a total of all floors (excluding basements

at least 50 percent below grade) in the building being considered.

A = 1218 sq.m

Therefore,

F= 6142.4 L/min

 = 6000 L/min (rounded to nearest 1000)

Reduction Factors:

F'=F*f1*f2

where:

f1- Occupancy factor

Low hazard occupancy, f1 = 25%

Therefore, the reduction due to low hazard occupancy = 1500 l/min.

and F = 4500 l/min

f2- Sprinkler protection factor

Based no fully automated sprinkler system, maximum reduction = 40%

Reduction = 1800 L/min

Exposure Factors:

F" = F'*f3

where:

f3- Exposure factor not to exceed 75%

Separation between subject building and other structures, and associated charges are as follows:

Distance (m) Charge

North Side >45 0%

South Side Road 0%

East Side Road 0%



West Side Road 0%

Total 0%

The total increase for exposures is 0%

and the increase due to exposures = 0

The resulting required minimum flow, F = 2700 l/min

Therefore a minimum flow of approximately 3000  L/min must be available

 at the nearest hydrant with a minimum pressure of 140 kPa.

Note: This fireflow calculation has been prepared as a guide only. Confirmation should be

obtained from a Fire Protection professional for confirmation



Appendix B

Truck Sale & Services Agency 
Town Of Milton

Regional of Halton

Site Redevelopment

Water Demand Calculations

Date: Jan 22, 2021

According to the Region of Halton Design Guildlines for Drinking Water System

Industrial

222

Industrial Per Capital Demand (L/ha/Day) 34.375 m3/ha/day

1.784

Pressure Time

(kPa)

N/A

N/A

Demand type

Use 1 Use 2 Total

1 Average day flow (l/s) 0.710 0 0.710

2 Maximum day flow (l/s) 1.60 0 1.60

3 Peak hour flow (l/s) 1.60 0 1.60

4 Fire Flow (l/s) 50.00 0 50.00

5 Maximum day plus fire flow (l/s) 51.60

6 Peak hour flow (l/s) 1.60

7 Maximum demand flow (l/s) 51.60

Note: Fire flow calculated based on the largest 

proposed building on the site.

Analysis

Minimum water pressure

Maximum water pressure

No.

Water Demands

Demand (units)

Hydrant Flow Test Location

Connection Point – Main Street

Total equivalent population to be serviced persons

Total Lands to be Serviced ha

Hydrant Flow Test Location



 

 

 

 

 

 

APPENDIX C 

TREATMENT UNIT SIZING REPORT 



STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EFO Model: EFO4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 81

Project Name: Truck Rental Agency

Project Number: 2019-070

Designer Name: Calvin Dang

Designer Company: MGM Consulting

Designer Email: cdang@mgm.on.ca

Designer Phone: 416-985-1214

EOR Name: 
EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: Milton

Nearest Rainfall Station: TORONTO CENTRAL

NCDC Rainfall Station Id: 0100

Years of Rainfall Data: 18

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EFO4 81
EFO6 93
EFO8 97

EFO10 98
EFO12 99

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s): 172.00

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

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 22.14

Runoff Coefficient 'c': 0.75

Drainage Area (ha): 1.879

% Imperviousness: 75.00

Particle Size Distribution: OK-110

Target TSS Removal (%): 80.0

Site Name: Truck Sale & Services Agency

Water Quality Runoff Volume Capture (%): > 90

09/18/2020
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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 

(%)

1 53.7 53.7 3.92 235.0 196.0 99 53.2 53.2

2 16.9 70.6 7.84 470.0 392.0 88 14.8 68.0

3 8.6 79.2 11.75 705.0 588.0 62 5.3 73.3

4 6.4 85.6 15.67 940.0 784.0 55 3.5 76.8

5 3.1 88.7 19.59 1175.0 979.0 50 1.6 78.4

6 2.0 90.7 23.51 1410.0 1175.0 42 0.8 79.2

7 1.5 92.2 27.42 1645.0 1371.0 32 0.5 79.7

8 0.7 92.9 31.34 1881.0 1567.0 28 0.2 79.9

9 1.8 94.7 35.26 2116.0 1763.0 25 0.4 80.4

10 1.3 96.0 39.18 2351.0 1959.0 22 0.3 80.7

11 0.9 96.9 43.09 2586.0 2155.0 20 0.2 80.8

12 0.4 97.3 47.01 2821.0 2351.0 18 0.1 80.9

13 0.4 97.7 50.93 3056.0 2547.0 17 0.1 81.0

14 0.4 98.1 54.85 3291.0 2742.0 16 0.1 81.0

15 0.2 98.3 58.77 3526.0 2938.0 15 0.0 81.1

16 0.0 98.3 62.68 3761.0 3134.0 14 0.0 81.1

17 0.0 98.3 66.60 3996.0 3330.0 13 0.0 81.1

18 0.2 98.5 70.52 4231.0 3526.0 12 0.0 81.1

19 0.0 98.5 74.44 4466.0 3722.0 12 0.0 81.1

20 0.0 98.5 78.35 4701.0 3918.0 11 0.0 81.1

21 0.0 98.5 82.27 4936.0 4114.0 11 0.0 81.1

22 0.0 98.5 86.19 5171.0 4309.0 10 0.0 81.1

23 0.0 98.5 90.11 5406.0 4505.0 10 0.0 81.1

24 0.4 98.9 94.03 5642.0 4701.0 9 0.0 81.1

25 0.0 98.9 97.94 5877.0 4897.0 9 0.0 81.1
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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 

(%)

26 0.2 99.1 101.86 6112.0 5093.0 9 0.0 81.2

27 0.0 99.1 105.78 6347.0 5289.0 8 0.0 81.2

28 0.0 99.1 109.70 6582.0 5485.0 8 0.0 81.2

29 0.2 99.3 113.61 6817.0 5681.0 8 0.0 81.2

30 0.0 99.3 117.53 7052.0 5877.0 7 0.0 81.2

31 0.0 99.3 121.45 7287.0 6072.0 7 0.0 81.2

32 0.2 99.5 125.37 7522.0 6268.0 7 0.0 81.2

33 0.2 99.7 129.28 7757.0 6464.0 7 0.0 81.2

34 0.0 99.7 133.20 7992.0 6660.0 7 0.0 81.2

35 0.0 99.7 137.12 8227.0 6856.0 6 0.0 81.2

36 0.0 99.7 141.04 8462.0 7052.0 6 0.0 81.2

37 0.0 99.7 144.96 8697.0 7248.0 6 0.0 81.2

38 0.0 99.7 148.87 8932.0 7444.0 6 0.0 81.2

39 0.0 99.7 152.79 9167.0 7640.0 6 0.0 81.2

40 0.0 99.7 156.71 9403.0 7835.0 6 0.0 81.2

41 0.0 99.7 160.63 9638.0 8031.0 5 0.0 81.2

42 0.0 99.7 164.54 9873.0 8227.0 5 0.0 81.2

43 0.0 99.7 168.46 10108.0 8423.0 5 0.0 81.2

44 0.0 99.7 172.38 10343.0 8619.0 5 0.0 81.2

45 0.0 99.7 176.30 10578.0 8815.0 5 0.0 81.2

46 0.0 99.7 180.21 10813.0 9011.0 5 0.0 81.2

47 0.2 99.9 184.13 11048.0 9207.0 5 0.0 81.2

48 0.0 99.9 188.05 11283.0 9403.0 5 0.0 81.2

49 0.0 99.9 191.97 11518.0 9598.0 5 0.0 81.2

50 0.0 99.9 195.89 11753.0 9794.0 4 0.0 81.2

Estimated Net Annual Sediment (TSS) Load Reduction = 81 %
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RAINFALL DATA FROM TORONTO CENTRAL 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 

STANDARD PERFORMANCE SPECIFICATION FOR
 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE
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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 shall be determined using historical rainfall data and a sediment removal performance curve derived from the 
actual third-party verified laboratory testing data. 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 
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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APPENDIX D 

SANITARY DESIGN CALCULATIONS 



Project No. 2019-070

TOWN OF MILTON Subdivision:

SANITARY  SEWER  DESIGN  SHEET Date: 18-Sep-20

Des. By: DT Chk. By: CD

1. Sanitary Design Flow for Proposed Development

Tributary Area Hectare Population Tributary Average Average SEWER PIPE
Increment Total Increment Total Increment Total Peaking Max. Infiltration Max. Flow Q V m/S

Res. Comm. Ind. Res. Comm. Ind.

Street ha ha ha ha L/s L/s Factor m
3
/s L/s L/s mm. % L/s Full Flow Act. Flow Type n Class REMARKS

MHA1 to James Snow Pr 1.784 1.78 222 222 0.7066 0.7066 3.305 2.685 0.510 3.195 200 2.00 46.40 1.48 0.2 PVC 0.013 SDR35

* Max peaking factor based on Town of Cobourg Design Guidelines = 3.8

* Population density for light industrial = 125 person/hectare

* Unit Sewage Flow = 0.003183*10^-3 m3/ha/s

* Infiltration = 0.286 L/s

Truck Sale & Services Agency



APPENDIX E 

SUBDIVISION STORM DRAINAGE PLANS 



FIGURE #3

DATE: APRIL 2021

SCALE: 1:4000

DWG#: 2021-004 C2

EBC WEST PHASE III SUBDIVISION

CNIGNITLUSNOC

www.mgm.on.ca

Email:  mgm@mgm.on.ca

Suite 201 Fax:  (905 )875-1339

Tel:  (905 )567-8678

L9T 5E1

Milton, Ontario

555 Industrial Drive

Consulting Engineering & Project Management

JAMES SNOW PARKWAY STORM DRAINAGE AREAS
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APPENDIX F 

SERVICING AGREEMENT WITH REGION OF HALTON 







































 

 

 

 

 

 

APPENDIX G 

HYDRANT TESTING RESULTS 



Diameter: 450 mm Material: PVC Residual Hydrant:

Area: 0.159 m2     Flow Hydrant:

TABLE A: TESTED PRESSURES AND FLOWS

Start Finish (kPa) (psi) (L/s) (GPM) (L/s) (GPM) (L/s) (GPM) (m/s)

Static 212 292 491 71.2 0.0 0 0.0 0 0.0 0 0.0

2'' 489 543 485 70.3 45.3 718 0.0 0 45.3 718 0.3

2" 0 0.0 0.0 0 0.0 0 0.0 0 0.0

1" + 2" 0 0.0 0.0 0 0.0 0 0.0 0 0.0

2" + 2" 576 636 481 69.8 40.8 647 42.5 674 83.3 1320 0.5

S3 on Residual Hydrant: Port 1 (S1) Port 2 (S2)Point
Time

Residual Flow Hydrant ()
Total Flow Velocity

Subject Watermain Details     Subject Hydrant & Valve Details

Start of Test

9:58:53

Test 1 - 3333 James Snow Pkwy N 
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Date: Time: 9:58 Municipality
(hh/mm) Operator:

Tested By:
Test No:

71.2 psi 491 kPa

71.2 psi 491 kPa

0.0 psi 0 kPa

0.0 ft 0.0 m

Test Notes:

Port Size 

(in)

Nozzle 

Pressure 

(psi)

 (USGPM) (L/s)
Monitoring 

Hydrant

Flow Hydrant 

(Corrected) *

STATIC n/a 0 0 71.2 71.2

2 21.2 718.0 45.3 70.3 70.3 20 6315 398 NO

2 20

1

2

2 17.2 647.0 40.8

2 18.7 674.0 42.5

* Pressure correction is equal to the elevation difference. Column 2 (and Table A) show the nozzle pressure while flowing.

(psi) (kPa) (gpm) (L/s)

71.2 491 9200 580

Class AA Color BLUE

15200 L

Rounded up to closest 100L

WSP Canada Inc. 100 Commerce Valley Drive West, Thornhill, Ontario  L3T 0A1 Tel.: (905) 882-1100

Hydrant Classification as per NFPA 291

Water Discharged During Test:

DISCLAIMER FOR FIRE FLOW TESTS

While WSP makes every effort to ensure that the information contained herein is accurate and up to date, WSP is not responsible for unintended or incorrect use of the data 

and information described and/or contained herein. The user must make his/her own determination as to its accuracy and suitability. The information is representative for a 

dynamic water system that may change over time.  

© WSP Canada Inc. 2014.

This information sheet can be reproduced by the client for internal use but not redistributed to third parties without the written authorization of WSP. 

* Results carried to nearest 50 gpm or 100 gpm if over 1000 gpm 

Static Pressure Flow at 20 psi (140kPa)*

9179 579 YES

Results

Two Port Test

69.8 69.8 20

1.9% Pressure 

Drop Achieved?

Single Port Tests

Two Port Test

20

TEST TEST FLOW RESIDUAL PRESSURE (psi)

Minimum  

Residual Pr (psi)

Fire Flow at 

Minimum 

Residual, Qr  

(USGPM)

Fire Flow at 

Minimum 

Residual, Qr  

(L/s)

(Flow El. - Residual El.)

Residual Hydrant:

Hydrant that will Flow:

∆ pressure:

Elevation Difference:

Justin

Sen 1 

Conditions before Test (STATIC)

3333 James Snow Pkwy N 
HYDRANT FLOW TEST RESULTS

12-Jul-21 City of Milton
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APPENDIX H 

SUBDIVISION FUNCTIONAL SERVICING REPORT 

























































VALDOR ENGINEERING INC. Project Name: Escarpment Business Community West

661 Chrislea Road, Suite 11 Municipality: Town of Milton

Woodbridge, Ontario Project No.: 3156

L4L 8A3 Designed by: JJM

Date: January 4, 2007

Obs:
Elevation Section Avg Area Section Cumulative Volume Total (m3/s)

Area Volume Volume Above NWL Active Total Total Total
(m) (sq.m.) (sq.m) (m3) (m3) (m3) Storage Outflow Outflow Outflow  Weir Eq'n:    Q = 1.67xLxH3/2

(ha.m) Type: Orifice Orifice 1 Weir @ Orifice 4 Weirs @ to to  Orifice Eq'n:  Q = 0.6CxAx(2gH)1/2

West East Size (m): 0.155 0.860 2.100 0.115 1.820 South East
Cell Cell Inv. (m): 210.40 211.30 212.15 211.40 211.90

Outlet: East South South South East

West Cell
208.90 15,850

210.00 17,900 16,875 18,562 18,562
210.40 19,850 18,875 7,550 26,113 NWL 0.000 0.00 0.000
210.90 21,450 20,650 10,325 36,438 10,325 1.033 0.50 0.033 0.033
211.30 22,600 22,025 8,810 45,248 19,135 1.914 0.90 0.045 0.045     Extended Detention
211.40 21,918 2.192 1.00 0.048 0.048  (released over 7 days)

East Cell      
209.90 3,900     
211.00 5,450 4,675 5,142 5,142
211.40 6,850 6,150 2,460 7,603 NWL 0.000 0.00 0.000    
211.90 8,600 7,725 3,863 11,465 3,863 0.386 0.50 0.018 0.018     Extended Detention

           (released over 48 hours)

  

211.30 22,600 0.90 0.045 0.000   

211.90 33,050 27,825 16,695 16,695       39,693       3.969 1.50 0.50 0.060 0.637  0.018 0.000 0.65 0.060 0.71

211.95 34,261 33,656 1,683 18,378       41,375       4.138 1.55 0.55 0.061 0.724 0.019 0.136 0.74 0.197 0.94

211.96 34,316 34,289 343 18,721       41,718       4.172 1.56 0.56 0.061 0.740 0.020 0.179 0.76 0.240 1.00

211.97 34,372 34,344 343 19,064       42,062       4.206 1.57 0.57 0.061 0.756 0.020 0.225 0.78 0.286 1.06

212.00 34,540 34,456 1,034 20,098       43,095       4.310 1.60 0.60 0.062 0.802 0.020 0.384 0.82 0.446 1.27

212.10 35,950 35,245 3,524 23,622       46,620       4.662 1.70 0.70 0.064 0.939  0.022 1.087 0.96 1.151 2.11

212.15 35,377 35,664 1,783 25,405       48,403       4.840 1.75 0.75 0.065 1.000 0.000 0.023 1.520 1.02 1.585 2.61

212.20 35,656 35,517 1,776 27,181       50,179       5.018 1.80 0.80 0.066 1.058 0.039 0.024 1.998 1.12 2.064 3.18

212.22 35,767 35,712 714 27,896       50,893       5.089 1.82 0.82 0.066 1.081 0.065 0.024 2.201 1.17 2.267 3.44

212.25 35,935 35,851 1,076 28,971       51,969       5.197 1.85 0.85 0.067 1.113 0.111 0.025 2.517 1.25 2.584 3.83

212.30 36,700 36,318 1,816 30,787       53,784       5.378 1.90 0.90 0.068 1.166 0.204 0.025 3.076 1.39 3.143 4.54

212.35 36,900 36,800 1,840 32,627       55,624       5.562 1.95 0.95 0.069 1.216 0.314 0.026 3.670 1.56 3.739 5.3

212.40 57,551       5.755 2.00 1.00 0.070 1.264 0.438 0.027 4.298 1.73 4.368 6.1

SWM FACILITY S34 OPERATION 
STAGE / STORAGE / DISCHARGE CHARACTERISTICS

Active
(m)

Combined Cells

STORAGE STAGE DISCHARGE

Bottom 
Draw #1

Quantity 
Orifice#1

Quantity 
Weir #1

Bottom 
Draw #2

Quantity 
Weir #2

Structure:



Figure 8

Escarpment Business Community West SWM Pond - West Cell Extended Detention
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Figure 9

Escarpment Business Community West SWM Pond - East Cell Extended Detention
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Figure 10

Escarpment Business Community West SWM Pond - East and West Cells Combined

Stage-Storage-Discharge CURVE
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Figure 11

Escarpment Business Community West SWM Pond - East and West Cells Combined

Dual Outlet Stage-Discharge Relationship
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Escarpment Business Community West
Town of Milton
03516

EXTENDED DETENTION

Design
Storm Storage

Qpeak Runoff Allowable Actual Runoff Qpeak Runoff Qpeak Runoff Allowable Actual Runoff Pre-Dev Post-Dev Pre-Dev Allowable Actual Used
Volume Qpeak Qpeak Volume Volume Volume Qpeak Qpeak Volume West East Qpeak Qpeak Qpeak

(m3/s) (m3) (m3/s) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3/s) (m3) Cell Cell (m3) (m3) (m3/s) (m3/s) (m3/s) (m3)

25mm 0.20 2,240 0.11 0.01 2,901 0.05 424 0.53 1,682 0.012 0.040 13,350 211.05 211.75 2,664 16,251 0.25 0.12 0.05 18,330

FLOOD CONTROL

Design
Storm Storage

Qpeak Runoff Allowable Actual Runoff Qpeak Runoff Qpeak Runoff Allowable Actual Runoff Pre-Dev Post-Dev Pre-Dev Allowable Actual Used
Volume Qpeak Qpeak Volume Volume Volume Qpeak Qpeak Volume West East Qpeak Qpeak Qpeak

(m3/s) (m3) (m3/s) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3/s) (m3) Cell Cell (m3) (m3) (m3/s) (m3/s) (m3/s) (m3)

2-year 0.56 8,061 0.26 17,163 0.17 1,525 1.3 3,639 0.05 16,157 211.60 211.90 9,586 33,320 0.730 0.31 28,276

5-year 1.02 14,761 0.59 33,561 0.31 2,792 2.0 5,461 0.06 17,124 211.85 211.90 17,553 50,685 1.3 0.65 37,910

10-year 1.35 19,526 0.82 41,588 0.41 3,695 2.4 6,651 0.42 20,436 23,221 62,024 1.8 1.24 42,957

25-year 1.83 26,645 1.1 1.02 47,947 0.56 5,041 2.9 8,333 2.9 1.57 30,119 31,686 78,066 2.4 4.0 2.59 48,357

50-year 2.19 31,988 1.25 52,003 0.67 6,051 3.3 9,548 2.59 37,657 38,039 89,660 2.9 3.84 52,005

100-year 2.58 37,649 1.6 1.57 56,019 0.79 7,123 3.8 10,803 3.8 3.78 45,626 44,772 101,645 3.4 5.4 5.35 55,805

(West Cell)

DRAINING SOUTH TO TRIBUTARY N1-A DRAINING EAST TO TRIBUTARY N2-B
SWM Pond HWL

Pre-development Pre-developmentPost-development

Post-development
Elevation (m)

Elevation (m)
(Area = 53.6 ha) (Area = 10.1 ha)

DRAINING EAST TO TRIBUTARY N2-B

Post-development
(East Cell)

SWM Pond HWL

212.00

212.15

212.25

212.35

(Area = 53.6 ha)

Project Name:

Date:

Municipality:
Project No.:

28-Mar-2007

Post-development

DRAINING SOUTH TO TRIBUTARY N1-A

Total

TABLE 6:          SUMMARY OF PRE & POST DEVELOPMENT DISCHARGE

Runoff Volume Discharge

Runoff Volume Discharge

Total
Pre-development
(Area = 10.1 ha)

Pre-development

Post-development
(Area = 10.1 ha)

Post-development
(Area = 10.1 ha)

VALDOR ENGINEERING
661 Chrislea Road, Suite 11 

Woodbridge - Ontario   L4L 8A3
TEL:  905.264-0054    FAX:  905.264.0069

www.valdor-engineering.com S:\Projects\2003\03156\Hydrotechnical\28 March 2007\03156 Pond-(Plus 2.3ha)-Final-v7.xls























































Hydrologic Model (VO2) Schematic 
Post-development Conditions – Combined SWMP 

7

AREA = 98.0
PeakFlow = 34.236
DA to SWMP

8

AREA = 98.0
PeakFlow = 5.346
Proposed SWMP

9

AREA = 54.009
PeakFlow = 1.566
Flow Spli t Curve

10

AREA = 54.009
PeakFlow = 1.567
South Trib N1-A

11

AREA = 43.991
PeakFlow = 3.81
East Trib N2-B



Figure 1:  100-yr Existing (NHYD=1) and Post-development (NHYD=10) hydrographs from SWMP to Trib N1-A. 



 
Figure 2:  100-yr Allowable (NHYD=12) and Post-development (NHYD=11) hydrographs from SWMP to Trib N2-B. 



Figure 3:  2-yr Existing (NHYD=1) and Post-development (NHYD=10) hydrographs from SWMP to Trib N1-A. 



Figure 4:  2-yr Allowable (NHYD=12) and Post-development (NHYD=11) hydrographs from SWMP to Trib N2-B. 



Figure 5:  25 mm Existing (NHYD=1) and Post-development (NHYD=10) hydrographs from SWMP to Trib N1-A. 



Figure 6:  5-yr Existing (NHYD=1) and Post-development (NHYD=10) hydrographs from SWMP to Trib N1-A.



Figure 7:  10-yr Existing (NHYD=1) and Post-development (NHYD=10) hydrographs from SWMP to Trib N1-A. 



Post-development VO2 Output
Combined SWMP (2-yr to 100-yr)
==========================================================================================
=================
  
       V    V   I    SSSSS  U   U    A    L
       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, Version 2.0
       O   O    T      T    H   H   Y Y   MM MM  O   O
       O   O    T      T    H   H    Y    M   M  O   O   Licensed To: Valdor Engineering 
Inc.                           
        OOO     T      T    H   H    Y    M   M   OOO                 VO2-0102       

Developed and Distributed by Greenland International Consulting Inc.
Copyright 1996, 2001 Schaeffer & Associates Ltd.
All rights reserved.
  
  
                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                         
  Output  filename: C:\DOCUME~1\bcoffey\Desktop\POST-D~1\Post Chicago 24 Hour.out         
  Summary filename: C:\DOCUME~1\bcoffey\Desktop\POST-D~1\Post Chicago 24 Hour.sum         

DATE: 3/30/2007                            TIME: 5:28:34 PM     

USER:                                                   

  
COMMENTS: ____________________________________________________________

  
------------------------------------------------------------------------------------------
-----------------
  ****************************
  ** SIMULATION NUMBER:   2 **
  ****************************
  
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 779.000
| Ptotal= 47.56 mm |                          B=   6.000
--------------------                          C=    .821
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  = 24.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =   .33
  
                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr
                  .08     .36 |  6.08    1.23 | 12.08    1.15 | 18.08     .53
                  .17     .37 |  6.17    1.28 | 12.17    1.13 | 18.17     .53
                  .25     .37 |  6.25    1.33 | 12.25    1.11 | 18.25     .53
                  .33     .37 |  6.33    1.39 | 12.33    1.10 | 18.33     .52
                  .42     .38 |  6.42    1.46 | 12.42    1.08 | 18.42     .52
                  .50     .38 |  6.50    1.53 | 12.50    1.06 | 18.50     .51
                  .58     .39 |  6.58    1.61 | 12.58    1.04 | 18.58     .51
                  .67     .39 |  6.67    1.70 | 12.67    1.03 | 18.67     .51
                  .75     .39 |  6.75    1.81 | 12.75    1.01 | 18.75     .50
                  .83     .40 |  6.83    1.92 | 12.83    1.00 | 18.83     .50
                  .92     .40 |  6.92    2.06 | 12.92     .98 | 18.92     .50
                 1.00     .40 |  7.00    2.22 | 13.00     .97 | 19.00     .49
                 1.08     .41 |  7.08    2.41 | 13.08     .95 | 19.08     .49

                 1.17     .41 |  7.17    2.64 | 13.17     .94 | 19.17     .49
                 1.25     .42 |  7.25    2.92 | 13.25     .93 | 19.25     .49
                 1.33     .42 |  7.33    3.27 | 13.33     .92 | 19.33     .48
                 1.42     .43 |  7.42    3.73 | 13.42     .90 | 19.42     .48
                 1.50     .43 |  7.50    4.36 | 13.50     .89 | 19.50     .48
                 1.58     .44 |  7.58    5.25 | 13.58     .88 | 19.58     .47
                 1.67     .44 |  7.67    6.65 | 13.67     .87 | 19.67     .47
                 1.75     .45 |  7.75    9.12 | 13.75     .86 | 19.75     .47
                 1.83     .45 |  7.83   14.59 | 13.83     .85 | 19.83     .47
                 1.92     .46 |  7.92   35.30 | 13.92     .84 | 19.92     .46
                 2.00     .46 |  8.00  108.78 | 14.00     .83 | 20.00     .46
                 2.08     .47 |  8.08   45.80 | 14.08     .82 | 20.08     .46
                 2.17     .47 |  8.17   24.85 | 14.17     .81 | 20.17     .45
                 2.25     .48 |  8.25   16.71 | 14.25     .80 | 20.25     .45
                 2.33     .48 |  8.33   12.51 | 14.33     .79 | 20.33     .45
                 2.42     .49 |  8.42    9.98 | 14.42     .78 | 20.42     .45
                 2.50     .50 |  8.50    8.30 | 14.50     .77 | 20.50     .44
                 2.58     .50 |  8.58    7.10 | 14.58     .76 | 20.58     .44
                 2.67     .51 |  8.67    6.22 | 14.67     .76 | 20.67     .44
                 2.75     .52 |  8.75    5.53 | 14.75     .75 | 20.75     .44
                 2.83     .52 |  8.83    4.99 | 14.83     .74 | 20.83     .43
                 2.92     .53 |  8.92    4.55 | 14.92     .73 | 20.92     .43
                 3.00     .54 |  9.00    4.18 | 15.00     .73 | 21.00     .43
                 3.08     .55 |  9.08    3.87 | 15.08     .72 | 21.08     .43
                 3.17     .55 |  9.17    3.60 | 15.17     .71 | 21.17     .43
                 3.25     .56 |  9.25    3.38 | 15.25     .70 | 21.25     .42
                 3.33     .57 |  9.33    3.18 | 15.33     .70 | 21.33     .42
                 3.42     .58 |  9.42    3.00 | 15.42     .69 | 21.42     .42
                 3.50     .59 |  9.50    2.84 | 15.50     .68 | 21.50     .42
                 3.58     .60 |  9.58    2.70 | 15.58     .68 | 21.58     .41
                 3.67     .61 |  9.67    2.58 | 15.67     .67 | 21.67     .41
                 3.75     .62 |  9.75    2.46 | 15.75     .67 | 21.75     .41
                 3.83     .63 |  9.83    2.36 | 15.83     .66 | 21.83     .41
                 3.92     .64 |  9.92    2.27 | 15.92     .65 | 21.92     .41
                 4.00     .65 | 10.00    2.18 | 16.00     .65 | 22.00     .40
                 4.08     .66 | 10.08    2.10 | 16.08     .64 | 22.08     .40
                 4.17     .67 | 10.17    2.03 | 16.17     .64 | 22.17     .40
                 4.25     .69 | 10.25    1.96 | 16.25     .63 | 22.25     .40
                 4.33     .70 | 10.33    1.90 | 16.33     .63 | 22.33     .40
                 4.42     .71 | 10.42    1.84 | 16.42     .62 | 22.42     .39
                 4.50     .73 | 10.50    1.78 | 16.50     .62 | 22.50     .39
                 4.58     .74 | 10.58    1.73 | 16.58     .61 | 22.58     .39
                 4.67     .76 | 10.67    1.68 | 16.67     .61 | 22.67     .39
                 4.75     .78 | 10.75    1.64 | 16.75     .60 | 22.75     .39
                 4.83     .79 | 10.83    1.59 | 16.83     .60 | 22.83     .38
                 4.92     .81 | 10.92    1.55 | 16.92     .59 | 22.92     .38
                 5.00     .83 | 11.00    1.51 | 17.00     .59 | 23.00     .38
                 5.08     .85 | 11.08    1.48 | 17.08     .58 | 23.08     .38
                 5.17     .87 | 11.17    1.44 | 17.17     .58 | 23.17     .38
                 5.25     .90 | 11.25    1.41 | 17.25     .57 | 23.25     .38
                 5.33     .92 | 11.33    1.38 | 17.33     .57 | 23.33     .37
                 5.42     .95 | 11.42    1.35 | 17.42     .56 | 23.42     .37
                 5.50     .97 | 11.50    1.32 | 17.50     .56 | 23.50     .37
                 5.58    1.00 | 11.58    1.29 | 17.58     .56 | 23.58     .37
                 5.67    1.03 | 11.67    1.27 | 17.67     .55 | 23.67     .37
                 5.75    1.07 | 11.75    1.24 | 17.75     .55 | 23.75     .37
                 5.83    1.10 | 11.83    1.22 | 17.83     .54 | 23.83     .36
                 5.92    1.14 | 11.92    1.20 | 17.92     .54 | 23.92     .36
                 6.00    1.18 | 12.00    1.18 | 18.00     .54 | 24.00     .36
  
  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=  98.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  75.00   Dir. Conn.(%)=  75.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      73.50        24.50
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     808.30        40.00
     Mannings n           =       .013         .250
 
     Max.Eff.Inten.(mm/hr)=      77.29        50.18



                over (min)       10.00        15.00
     Storage Coeff.  (min)=       9.92 (ii)   14.32 (ii)
     Unit Hyd. Tpeak (min)=      10.00        15.00
     Unit Hyd. peak  (cms)=        .11          .08
                                                           *TOTALS*
     PEAK FLOW       (cms)=      10.94          .86         11.527 (iii)
     TIME TO PEAK    (hrs)=       8.08         8.25           8.08
     RUNOFF VOLUME    (mm)=      46.56        16.80          39.12
     TOTAL RAINFALL   (mm)=      47.56        47.56          47.56
     RUNOFF COEFFICIENT   =        .98          .35            .82
 
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  76.0    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.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0008) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                           .0000      .0000   |   2.1120     4.6620
                           .0540     1.8330   |   2.6080     4.8403
                           .0830     2.1918   |   3.1850     5.0179
                           .7150     3.9693   |   3.4370     5.0893
                           .9400     4.1375   |   3.8330     5.1969
                          1.0000     4.1718   |   4.5380     5.3784
                          1.0620     4.2062   |   5.2940     5.5624
                          1.2690     4.3095   |   6.0970     5.7551
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0007)     98.00     11.53      8.08      39.12
     OUTFLOW: ID= 1 (0008)     98.00       .31     11.83      34.00
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.68
                   TIME SHIFT OF PEAK FLOW         (min)=225.00
                   MAXIMUM  STORAGE   USED       (ha.m.)= 2.8276
 
-------------------------------------------------------------------------------
--------------------
| DIVERT HYD (0009)|
| IN= 1   # OUT= 2 |
--------------------
     Outflow / Inflow  Relationships
 
      Flow 1 + Flow 2 = Total
      (cms)    (cms)    (cms)
        .00      .00      .00
        .01      .04      .05
        .04      .05      .08
        .65      .06      .71
        .74      .20      .94
        .76      .24     1.00
        .78      .29     1.06
        .82      .45     1.27
        .96     1.15     2.11
       1.02     1.59     2.61
       1.12     2.06     3.18
       1.17     2.27     3.44
       1.25     2.58     3.83
       1.39     3.14     4.54
       1.55     3.74     5.29
       1.73     4.37     6.10
  
                          AREA     QPEAK     TPEAK    R.V.
                          (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):  98.00       .31     11.83   34.00
     =====================================================
     ID= 2  (   9)    :  50.48       .26     11.83   34.00
     ID= 3  (   9)    :  47.52       .05     11.83   34.00
-------------------------------------------------------------------------------

--------------------
| ROUTE CHN (0010) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   50.48      .26   11.83  34.00       .33       .53
     OUTFLOW: ID= 1 (0010)   50.48      .26   11.83  34.00       .33       .53
 
 
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0011) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73



       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   47.52      .05   11.83  34.00       .15       .26
     OUTFLOW: ID= 1 (0011)   47.52      .05   11.83  34.00       .15       .26
 
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   3 **
  ****************************
  
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 959.000
| Ptotal= 67.24 mm |                          B=   5.700
--------------------                          C=    .802
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  = 24.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =   .33
  
                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr
                  .08     .57 |  6.08    1.85 | 12.08    1.74 | 18.08     .82
                  .17     .57 |  6.17    1.92 | 12.17    1.71 | 18.17     .82
                  .25     .58 |  6.25    2.00 | 12.25    1.68 | 18.25     .81
                  .33     .58 |  6.33    2.09 | 12.33    1.66 | 18.33     .81
                  .42     .59 |  6.42    2.18 | 12.42    1.63 | 18.42     .80
                  .50     .59 |  6.50    2.29 | 12.50    1.60 | 18.50     .79
                  .58     .60 |  6.58    2.40 | 12.58    1.58 | 18.58     .79
                  .67     .61 |  6.67    2.54 | 12.67    1.56 | 18.67     .78
                  .75     .61 |  6.75    2.68 | 12.75    1.53 | 18.75     .78
                  .83     .62 |  6.83    2.85 | 12.83    1.51 | 18.83     .77
                  .92     .62 |  6.92    3.05 | 12.92    1.49 | 18.92     .77
                 1.00     .63 |  7.00    3.27 | 13.00    1.47 | 19.00     .77
                 1.08     .64 |  7.08    3.54 | 13.08    1.45 | 19.08     .76
                 1.17     .64 |  7.17    3.86 | 13.17    1.43 | 19.17     .76
                 1.25     .65 |  7.25    4.26 | 13.25    1.41 | 19.25     .75
                 1.33     .65 |  7.33    4.75 | 13.33    1.39 | 19.33     .75
                 1.42     .66 |  7.42    5.39 | 13.42    1.37 | 19.42     .74
                 1.50     .67 |  7.50    6.25 | 13.50    1.36 | 19.50     .74
                 1.58     .68 |  7.58    7.48 | 13.58    1.34 | 19.58     .73
                 1.67     .68 |  7.67    9.37 | 13.67    1.32 | 19.67     .73
                 1.75     .69 |  7.75   12.67 | 13.75    1.31 | 19.75     .72
                 1.83     .70 |  7.83   19.89 | 13.83    1.29 | 19.83     .72
                 1.92     .71 |  7.92   46.83 | 13.92    1.28 | 19.92     .72
                 2.00     .71 |  8.00  143.30 | 14.00    1.26 | 20.00     .71
                 2.08     .72 |  8.08   60.46 | 14.08    1.25 | 20.08     .71
                 2.17     .73 |  8.17   33.27 | 14.17    1.23 | 20.17     .70
                 2.25     .74 |  8.25   22.67 | 14.25    1.22 | 20.25     .70
                 2.33     .75 |  8.33   17.15 | 14.33    1.21 | 20.33     .70
                 2.42     .76 |  8.42   13.81 | 14.42    1.19 | 20.42     .69
                 2.50     .77 |  8.50   11.57 | 14.50    1.18 | 20.50     .69
                 2.58     .78 |  8.58    9.98 | 14.58    1.17 | 20.58     .69
                 2.67     .79 |  8.67    8.78 | 14.67    1.16 | 20.67     .68
                 2.75     .80 |  8.75    7.86 | 14.75    1.14 | 20.75     .68
                 2.83     .81 |  8.83    7.11 | 14.83    1.13 | 20.83     .67
                 2.92     .82 |  8.92    6.51 | 14.92    1.12 | 20.92     .67
                 3.00     .83 |  9.00    6.00 | 15.00    1.11 | 21.00     .67
                 3.08     .84 |  9.08    5.58 | 15.08    1.10 | 21.08     .66
                 3.17     .85 |  9.17    5.21 | 15.17    1.09 | 21.17     .66
                 3.25     .86 |  9.25    4.89 | 15.25    1.08 | 21.25     .66
                 3.33     .88 |  9.33    4.62 | 15.33    1.07 | 21.33     .65
                 3.42     .89 |  9.42    4.37 | 15.42    1.06 | 21.42     .65
                 3.50     .90 |  9.50    4.15 | 15.50    1.05 | 21.50     .65
                 3.58     .92 |  9.58    3.96 | 15.58    1.04 | 21.58     .64
                 3.67     .93 |  9.67    3.78 | 15.67    1.03 | 21.67     .64

                 3.75     .95 |  9.75    3.62 | 15.75    1.02 | 21.75     .64
                 3.83     .96 |  9.83    3.47 | 15.83    1.01 | 21.83     .63
                 3.92     .98 |  9.92    3.34 | 15.92    1.00 | 21.92     .63
                 4.00    1.00 | 10.00    3.22 | 16.00     .99 | 22.00     .63
                 4.08    1.01 | 10.08    3.10 | 16.08     .99 | 22.08     .63
                 4.17    1.03 | 10.17    3.00 | 16.17     .98 | 22.17     .62
                 4.25    1.05 | 10.25    2.90 | 16.25     .97 | 22.25     .62
                 4.33    1.07 | 10.33    2.81 | 16.33     .96 | 22.33     .62
                 4.42    1.09 | 10.42    2.73 | 16.42     .95 | 22.42     .61
                 4.50    1.11 | 10.50    2.65 | 16.50     .95 | 22.50     .61
                 4.58    1.14 | 10.58    2.57 | 16.58     .94 | 22.58     .61
                 4.67    1.16 | 10.67    2.50 | 16.67     .93 | 22.67     .60
                 4.75    1.18 | 10.75    2.44 | 16.75     .92 | 22.75     .60
                 4.83    1.21 | 10.83    2.38 | 16.83     .92 | 22.83     .60
                 4.92    1.24 | 10.92    2.32 | 16.92     .91 | 22.92     .60
                 5.00    1.27 | 11.00    2.26 | 17.00     .90 | 23.00     .59
                 5.08    1.30 | 11.08    2.21 | 17.08     .90 | 23.08     .59
                 5.17    1.33 | 11.17    2.16 | 17.17     .89 | 23.17     .59
                 5.25    1.36 | 11.25    2.11 | 17.25     .88 | 23.25     .59
                 5.33    1.40 | 11.33    2.07 | 17.33     .88 | 23.33     .58
                 5.42    1.44 | 11.42    2.02 | 17.42     .87 | 23.42     .58
                 5.50    1.48 | 11.50    1.98 | 17.50     .86 | 23.50     .58
                 5.58    1.52 | 11.58    1.94 | 17.58     .86 | 23.58     .58
                 5.67    1.57 | 11.67    1.91 | 17.67     .85 | 23.67     .57
                 5.75    1.61 | 11.75    1.87 | 17.75     .84 | 23.75     .57
                 5.83    1.67 | 11.83    1.84 | 17.83     .84 | 23.83     .57
                 5.92    1.72 | 11.92    1.80 | 17.92     .83 | 23.92     .57
                 6.00    1.79 | 12.00    1.77 | 18.00     .83 | 24.00     .56
  
  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=  98.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  75.00   Dir. Conn.(%)=  75.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      73.50        24.50
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     808.30        40.00
     Mannings n           =       .013         .250
 
     Max.Eff.Inten.(mm/hr)=     101.88        42.71
                over (min)       10.00        15.00
     Storage Coeff.  (min)=       8.88 (ii)   12.82 (ii)
     Unit Hyd. Tpeak (min)=      10.00        15.00
     Unit Hyd. peak  (cms)=        .12          .08
                                                           *TOTALS*
     PEAK FLOW       (cms)=      15.25         1.57         16.355 (iii)
     TIME TO PEAK    (hrs)=       8.08         8.17           8.08
     RUNOFF VOLUME    (mm)=      66.24        29.61          57.09
     TOTAL RAINFALL   (mm)=      67.24        67.24          67.24
     RUNOFF COEFFICIENT   =        .99          .44            .85
 
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  76.0    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.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0008) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                           .0000      .0000   |   2.1120     4.6620
                           .0540     1.8330   |   2.6080     4.8403
                           .0830     2.1918   |   3.1850     5.0179
                           .7150     3.9693   |   3.4370     5.0893
                           .9400     4.1375   |   3.8330     5.1969
                          1.0000     4.1718   |   4.5380     5.3784
                          1.0620     4.2062   |   5.2940     5.5624



                          1.2690     4.3095   |   6.0970     5.7551
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0007)     98.00     16.35      8.08      57.09
     OUTFLOW: ID= 1 (0008)     98.00       .65     10.67      51.72
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.98
                   TIME SHIFT OF PEAK FLOW         (min)=155.00
                   MAXIMUM  STORAGE   USED       (ha.m.)= 3.7910
 
-------------------------------------------------------------------------------
--------------------
| DIVERT HYD (0009)|
| IN= 1   # OUT= 2 |
--------------------
     Outflow / Inflow  Relationships
 
      Flow 1 + Flow 2 = Total
      (cms)    (cms)    (cms)
        .00      .00      .00
        .01      .04      .05
        .04      .05      .08
        .65      .06      .71
        .74      .20      .94
        .76      .24     1.00
        .78      .29     1.06
        .82      .45     1.27
        .96     1.15     2.11
       1.02     1.59     2.61
       1.12     2.06     3.18
       1.17     2.27     3.44
       1.25     2.58     3.83
       1.39     3.14     4.54
       1.55     3.74     5.29
       1.73     4.37     6.10
  
                          AREA     QPEAK     TPEAK    R.V.
                          (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):  98.00       .65     10.67   51.72
     =====================================================
     ID= 2  (   9)    :  64.89       .59     10.67   51.72
     ID= 3  (   9)    :  33.11       .06     10.67   51.72
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0010) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69

       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   64.89      .59   10.67  51.72       .52       .69
     OUTFLOW: ID= 1 (0010)   64.89      .59   10.67  51.72       .52       .69
 
 
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0011) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   33.11      .06   10.67  51.72       .16       .28
     OUTFLOW: ID= 1 (0011)   33.11      .06   10.75  51.71       .16       .28
 
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   4 **
  ****************************
  
--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1089.000
| Ptotal= 79.77 mm |                          B=   5.700
--------------------                          C=    .796
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  = 24.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =   .33
  
                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr



                  .08     .69 |  6.08    2.24 | 12.08    2.11 | 18.08    1.00
                  .17     .70 |  6.17    2.32 | 12.17    2.07 | 18.17     .99
                  .25     .71 |  6.25    2.42 | 12.25    2.04 | 18.25     .99
                  .33     .71 |  6.33    2.52 | 12.33    2.00 | 18.33     .98
                  .42     .72 |  6.42    2.63 | 12.42    1.97 | 18.42     .97
                  .50     .73 |  6.50    2.76 | 12.50    1.94 | 18.50     .97
                  .58     .73 |  6.58    2.90 | 12.58    1.91 | 18.58     .96
                  .67     .74 |  6.67    3.06 | 12.67    1.88 | 18.67     .96
                  .75     .75 |  6.75    3.23 | 12.75    1.86 | 18.75     .95
                  .83     .75 |  6.83    3.43 | 12.83    1.83 | 18.83     .94
                  .92     .76 |  6.92    3.67 | 12.92    1.80 | 18.92     .94
                 1.00     .77 |  7.00    3.94 | 13.00    1.78 | 19.00     .93
                 1.08     .78 |  7.08    4.25 | 13.08    1.75 | 19.08     .93
                 1.17     .78 |  7.17    4.63 | 13.17    1.73 | 19.17     .92
                 1.25     .79 |  7.25    5.10 | 13.25    1.71 | 19.25     .92
                 1.33     .80 |  7.33    5.69 | 13.33    1.69 | 19.33     .91
                 1.42     .81 |  7.42    6.44 | 13.42    1.67 | 19.42     .90
                 1.50     .82 |  7.50    7.46 | 13.50    1.64 | 19.50     .90
                 1.58     .82 |  7.58    8.90 | 13.58    1.62 | 19.58     .89
                 1.67     .83 |  7.67   11.12 | 13.67    1.60 | 19.67     .89
                 1.75     .84 |  7.75   14.99 | 13.75    1.58 | 19.75     .88
                 1.83     .85 |  7.83   23.39 | 13.83    1.57 | 19.83     .88
                 1.92     .86 |  7.92   54.52 | 13.92    1.55 | 19.92     .87
                 2.00     .87 |  8.00  165.06 | 14.00    1.53 | 20.00     .87
                 2.08     .88 |  8.08   70.22 | 14.08    1.51 | 20.08     .86
                 2.17     .89 |  8.17   38.89 | 14.17    1.50 | 20.17     .86
                 2.25     .90 |  8.25   26.62 | 14.25    1.48 | 20.25     .85
                 2.33     .91 |  8.33   20.22 | 14.33    1.46 | 20.33     .85
                 2.42     .92 |  8.42   16.32 | 14.42    1.45 | 20.42     .84
                 2.50     .93 |  8.50   13.71 | 14.50    1.43 | 20.50     .84
                 2.58     .95 |  8.58   11.84 | 14.58    1.42 | 20.58     .84
                 2.67     .96 |  8.67   10.44 | 14.67    1.40 | 20.67     .83
                 2.75     .97 |  8.75    9.35 | 14.75    1.39 | 20.75     .83
                 2.83     .98 |  8.83    8.48 | 14.83    1.37 | 20.83     .82
                 2.92    1.00 |  8.92    7.76 | 14.92    1.36 | 20.92     .82
                 3.00    1.01 |  9.00    7.17 | 15.00    1.35 | 21.00     .81
                 3.08    1.02 |  9.08    6.67 | 15.08    1.33 | 21.08     .81
                 3.17    1.04 |  9.17    6.23 | 15.17    1.32 | 21.17     .81
                 3.25    1.05 |  9.25    5.86 | 15.25    1.31 | 21.25     .80
                 3.33    1.07 |  9.33    5.53 | 15.33    1.30 | 21.33     .80
                 3.42    1.08 |  9.42    5.24 | 15.42    1.29 | 21.42     .79
                 3.50    1.10 |  9.50    4.98 | 15.50    1.27 | 21.50     .79
                 3.58    1.12 |  9.58    4.75 | 15.58    1.26 | 21.58     .79
                 3.67    1.13 |  9.67    4.54 | 15.67    1.25 | 21.67     .78
                 3.75    1.15 |  9.75    4.35 | 15.75    1.24 | 21.75     .78
                 3.83    1.17 |  9.83    4.17 | 15.83    1.23 | 21.83     .77
                 3.92    1.19 |  9.92    4.01 | 15.92    1.22 | 21.92     .77
                 4.00    1.21 | 10.00    3.87 | 16.00    1.21 | 22.00     .77
                 4.08    1.23 | 10.08    3.73 | 16.08    1.20 | 22.08     .76
                 4.17    1.26 | 10.17    3.61 | 16.17    1.19 | 22.17     .76
                 4.25    1.28 | 10.25    3.49 | 16.25    1.18 | 22.25     .76
                 4.33    1.30 | 10.33    3.38 | 16.33    1.17 | 22.33     .75
                 4.42    1.33 | 10.42    3.28 | 16.42    1.16 | 22.42     .75
                 4.50    1.35 | 10.50    3.19 | 16.50    1.15 | 22.50     .75
                 4.58    1.38 | 10.58    3.10 | 16.58    1.14 | 22.58     .74
                 4.67    1.41 | 10.67    3.02 | 16.67    1.13 | 22.67     .74
                 4.75    1.44 | 10.75    2.94 | 16.75    1.12 | 22.75     .73
                 4.83    1.47 | 10.83    2.87 | 16.83    1.11 | 22.83     .73
                 4.92    1.50 | 10.92    2.80 | 16.92    1.11 | 22.92     .73
                 5.00    1.54 | 11.00    2.73 | 17.00    1.10 | 23.00     .73
                 5.08    1.57 | 11.08    2.67 | 17.08    1.09 | 23.08     .72
                 5.17    1.61 | 11.17    2.61 | 17.17    1.08 | 23.17     .72
                 5.25    1.65 | 11.25    2.55 | 17.25    1.07 | 23.25     .72
                 5.33    1.70 | 11.33    2.50 | 17.33    1.07 | 23.33     .71
                 5.42    1.74 | 11.42    2.45 | 17.42    1.06 | 23.42     .71
                 5.50    1.79 | 11.50    2.40 | 17.50    1.05 | 23.50     .71
                 5.58    1.84 | 11.58    2.35 | 17.58    1.04 | 23.58     .70
                 5.67    1.90 | 11.67    2.30 | 17.67    1.04 | 23.67     .70
                 5.75    1.95 | 11.75    2.26 | 17.75    1.03 | 23.75     .70
                 5.83    2.02 | 11.83    2.22 | 17.83    1.02 | 23.83     .69
                 5.92    2.09 | 11.92    2.18 | 17.92    1.01 | 23.92     .69
                 6.00    2.16 | 12.00    2.14 | 18.00    1.01 | 24.00     .69
  
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=  98.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  75.00   Dir. Conn.(%)=  75.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      73.50        24.50
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     808.30        40.00
     Mannings n           =       .013         .250
 
     Max.Eff.Inten.(mm/hr)=     117.64        55.12
                over (min)       10.00        15.00
     Storage Coeff.  (min)=       8.39 (ii)   12.11 (ii)
     Unit Hyd. Tpeak (min)=      10.00        15.00
     Unit Hyd. peak  (cms)=        .12          .09
                                                           *TOTALS*
     PEAK FLOW       (cms)=      18.10         2.11         19.595 (iii)
     TIME TO PEAK    (hrs)=       8.08         8.17           8.08
     RUNOFF VOLUME    (mm)=      78.77        38.65          68.74
     TOTAL RAINFALL   (mm)=      79.77        79.77          79.77
     RUNOFF COEFFICIENT   =        .99          .48            .86
 
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  76.0    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.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0008) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                           .0000      .0000   |   2.1120     4.6620
                           .0540     1.8330   |   2.6080     4.8403
                           .0830     2.1918   |   3.1850     5.0179
                           .7150     3.9693   |   3.4370     5.0893
                           .9400     4.1375   |   3.8330     5.1969
                          1.0000     4.1718   |   4.5380     5.3784
                          1.0620     4.2062   |   5.2940     5.5624
                          1.2690     4.3095   |   6.0970     5.7551
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0007)     98.00     19.60      8.08      68.74
     OUTFLOW: ID= 1 (0008)     98.00      1.24      9.67      63.29
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.33
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00
                   MAXIMUM  STORAGE   USED       (ha.m.)= 4.2957
 
-------------------------------------------------------------------------------
--------------------
| DIVERT HYD (0009)|
| IN= 1   # OUT= 2 |
--------------------
     Outflow / Inflow  Relationships
 
      Flow 1 + Flow 2 = Total
      (cms)    (cms)    (cms)
        .00      .00      .00
        .01      .04      .05
        .04      .05      .08
        .65      .06      .71
        .74      .20      .94
        .76      .24     1.00
        .78      .29     1.06
        .82      .45     1.27
        .96     1.15     2.11
       1.02     1.59     2.61
       1.12     2.06     3.18



       1.17     2.27     3.44
       1.25     2.58     3.83
       1.39     3.14     4.54
       1.55     3.74     5.29
       1.73     4.37     6.10
  
                          AREA     QPEAK     TPEAK    R.V.
                          (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):  98.00      1.24      9.67   63.29
     =====================================================
     ID= 2  (   9)    :  65.71       .82      9.67   63.29
     ID= 3  (   9)    :  32.29       .42      9.67   63.29
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0010) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   65.71      .82    9.67  63.29       .61       .76
     OUTFLOW: ID= 1 (0010)   65.71      .82    9.58  63.29       .61       .76
 
 
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0011) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)

        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   32.29      .42    9.67  63.29       .43       .62
     OUTFLOW: ID= 1 (0011)   32.29      .42    9.75  63.28       .43       .62
 
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   5 **
  ****************************
  
--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1234.000
| Ptotal= 97.22 mm |                          B=   5.500
--------------------                          C=    .786
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  = 24.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =   .33
  
                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr
                  .08     .89 |  6.08    2.81 | 12.08    2.64 | 18.08    1.27
                  .17     .89 |  6.17    2.91 | 12.17    2.60 | 18.17    1.26
                  .25     .90 |  6.25    3.03 | 12.25    2.56 | 18.25    1.25
                  .33     .91 |  6.33    3.16 | 12.33    2.52 | 18.33    1.25
                  .42     .92 |  6.42    3.29 | 12.42    2.48 | 18.42    1.24
                  .50     .93 |  6.50    3.45 | 12.50    2.44 | 18.50    1.23
                  .58     .93 |  6.58    3.62 | 12.58    2.40 | 18.58    1.22
                  .67     .94 |  6.67    3.81 | 12.67    2.37 | 18.67    1.21
                  .75     .95 |  6.75    4.03 | 12.75    2.34 | 18.75    1.21
                  .83     .96 |  6.83    4.27 | 12.83    2.30 | 18.83    1.20
                  .92     .97 |  6.92    4.56 | 12.92    2.27 | 18.92    1.19
                 1.00     .98 |  7.00    4.88 | 13.00    2.24 | 19.00    1.19
                 1.08     .99 |  7.08    5.27 | 13.08    2.21 | 19.08    1.18
                 1.17    1.00 |  7.17    5.73 | 13.17    2.18 | 19.17    1.17
                 1.25    1.01 |  7.25    6.30 | 13.25    2.15 | 19.25    1.16
                 1.33    1.02 |  7.33    7.00 | 13.33    2.12 | 19.33    1.16
                 1.42    1.03 |  7.42    7.91 | 13.42    2.10 | 19.42    1.15
                 1.50    1.04 |  7.50    9.13 | 13.50    2.07 | 19.50    1.14
                 1.58    1.05 |  7.58   10.85 | 13.58    2.05 | 19.58    1.14
                 1.67    1.06 |  7.67   13.50 | 13.67    2.02 | 19.67    1.13
                 1.75    1.07 |  7.75   18.07 | 13.75    2.00 | 19.75    1.12
                 1.83    1.08 |  7.83   27.92 | 13.83    1.98 | 19.83    1.12
                 1.92    1.09 |  7.92   64.21 | 13.92    1.95 | 19.92    1.11
                 2.00    1.11 |  8.00  194.38 | 14.00    1.93 | 20.00    1.11
                 2.08    1.12 |  8.08   82.51 | 14.08    1.91 | 20.08    1.10
                 2.17    1.13 |  8.17   46.00 | 14.17    1.89 | 20.17    1.09
                 2.25    1.15 |  8.25   31.70 | 14.25    1.87 | 20.25    1.09
                 2.33    1.16 |  8.33   24.20 | 14.33    1.85 | 20.33    1.08
                 2.42    1.17 |  8.42   19.63 | 14.42    1.83 | 20.42    1.08
                 2.50    1.19 |  8.50   16.55 | 14.50    1.81 | 20.50    1.07
                 2.58    1.20 |  8.58   14.34 | 14.58    1.79 | 20.58    1.06



                 2.67    1.22 |  8.67   12.68 | 14.67    1.77 | 20.67    1.06
                 2.75    1.23 |  8.75   11.39 | 14.75    1.76 | 20.75    1.05
                 2.83    1.25 |  8.83   10.35 | 14.83    1.74 | 20.83    1.05
                 2.92    1.26 |  8.92    9.50 | 14.92    1.72 | 20.92    1.04
                 3.00    1.28 |  9.00    8.79 | 15.00    1.70 | 21.00    1.04
                 3.08    1.30 |  9.08    8.18 | 15.08    1.69 | 21.08    1.03
                 3.17    1.32 |  9.17    7.66 | 15.17    1.67 | 21.17    1.03
                 3.25    1.34 |  9.25    7.21 | 15.25    1.66 | 21.25    1.02
                 3.33    1.36 |  9.33    6.81 | 15.33    1.64 | 21.33    1.02
                 3.42    1.37 |  9.42    6.46 | 15.42    1.63 | 21.42    1.01
                 3.50    1.40 |  9.50    6.15 | 15.50    1.61 | 21.50    1.01
                 3.58    1.42 |  9.58    5.87 | 15.58    1.60 | 21.58    1.00
                 3.67    1.44 |  9.67    5.61 | 15.67    1.58 | 21.67    1.00
                 3.75    1.46 |  9.75    5.38 | 15.75    1.57 | 21.75     .99
                 3.83    1.48 |  9.83    5.17 | 15.83    1.56 | 21.83     .99
                 3.92    1.51 |  9.92    4.98 | 15.92    1.54 | 21.92     .98
                 4.00    1.53 | 10.00    4.80 | 16.00    1.53 | 22.00     .98
                 4.08    1.56 | 10.08    4.64 | 16.08    1.52 | 22.08     .97
                 4.17    1.59 | 10.17    4.49 | 16.17    1.51 | 22.17     .97
                 4.25    1.62 | 10.25    4.34 | 16.25    1.49 | 22.25     .96
                 4.33    1.65 | 10.33    4.21 | 16.33    1.48 | 22.33     .96
                 4.42    1.68 | 10.42    4.09 | 16.42    1.47 | 22.42     .95
                 4.50    1.71 | 10.50    3.97 | 16.50    1.46 | 22.50     .95
                 4.58    1.74 | 10.58    3.87 | 16.58    1.45 | 22.58     .95
                 4.67    1.78 | 10.67    3.77 | 16.67    1.43 | 22.67     .94
                 4.75    1.82 | 10.75    3.67 | 16.75    1.42 | 22.75     .94
                 4.83    1.86 | 10.83    3.58 | 16.83    1.41 | 22.83     .93
                 4.92    1.90 | 10.92    3.49 | 16.92    1.40 | 22.92     .93
                 5.00    1.94 | 11.00    3.41 | 17.00    1.39 | 23.00     .93
                 5.08    1.98 | 11.08    3.34 | 17.08    1.38 | 23.08     .92
                 5.17    2.03 | 11.17    3.26 | 17.17    1.37 | 23.17     .92
                 5.25    2.08 | 11.25    3.19 | 17.25    1.36 | 23.25     .91
                 5.33    2.14 | 11.33    3.13 | 17.33    1.35 | 23.33     .91
                 5.42    2.19 | 11.42    3.06 | 17.42    1.34 | 23.42     .91
                 5.50    2.25 | 11.50    3.00 | 17.50    1.33 | 23.50     .90
                 5.58    2.32 | 11.58    2.94 | 17.58    1.32 | 23.58     .90
                 5.67    2.38 | 11.67    2.89 | 17.67    1.31 | 23.67     .89
                 5.75    2.46 | 11.75    2.84 | 17.75    1.31 | 23.75     .89
                 5.83    2.54 | 11.83    2.79 | 17.83    1.30 | 23.83     .89
                 5.92    2.62 | 11.92    2.74 | 17.92    1.29 | 23.92     .88
                 6.00    2.71 | 12.00    2.69 | 18.00    1.28 | 24.00     .88
  
  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=  98.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  75.00   Dir. Conn.(%)=  75.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      73.50        24.50
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     808.30        40.00
     Mannings n           =       .013         .250
 
     Max.Eff.Inten.(mm/hr)=     138.45        72.95
                over (min)       10.00        15.00
     Storage Coeff.  (min)=       7.86 (ii)   11.35 (ii)
     Unit Hyd. Tpeak (min)=      10.00        15.00
     Unit Hyd. peak  (cms)=        .13          .09
                                                           *TOTALS*
     PEAK FLOW       (cms)=      21.94         2.90         24.033 (iii)
     TIME TO PEAK    (hrs)=       8.08         8.17           8.08
     RUNOFF VOLUME    (mm)=      96.22        52.08          85.18
     TOTAL RAINFALL   (mm)=      97.22        97.22          97.22
     RUNOFF COEFFICIENT   =        .99          .54            .88
 
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  76.0    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.
 

-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0008) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                           .0000      .0000   |   2.1120     4.6620
                           .0540     1.8330   |   2.6080     4.8403
                           .0830     2.1918   |   3.1850     5.0179
                           .7150     3.9693   |   3.4370     5.0893
                           .9400     4.1375   |   3.8330     5.1969
                          1.0000     4.1718   |   4.5380     5.3784
                          1.0620     4.2062   |   5.2940     5.5624
                          1.2690     4.3095   |   6.0970     5.7551
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0007)     98.00     24.03      8.08      85.18
     OUTFLOW: ID= 1 (0008)     98.00      2.59      9.08      79.66
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 10.78
                   TIME SHIFT OF PEAK FLOW         (min)= 60.00
                   MAXIMUM  STORAGE   USED       (ha.m.)= 4.8357
 
-------------------------------------------------------------------------------
--------------------
| DIVERT HYD (0009)|
| IN= 1   # OUT= 2 |
--------------------
     Outflow / Inflow  Relationships
 
      Flow 1 + Flow 2 = Total
      (cms)    (cms)    (cms)
        .00      .00      .00
        .01      .04      .05
        .04      .05      .08
        .65      .06      .71
        .74      .20      .94
        .76      .24     1.00
        .78      .29     1.06
        .82      .45     1.27
        .96     1.15     2.11
       1.02     1.59     2.61
       1.12     2.06     3.18
       1.17     2.27     3.44
       1.25     2.58     3.83
       1.39     3.14     4.54
       1.55     3.74     5.29
       1.73     4.37     6.10
  
                          AREA     QPEAK     TPEAK    R.V.
                          (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):  98.00      2.59      9.08   79.66
     =====================================================
     ID= 2  (   9)    :  60.19      1.02      9.08   79.66
     ID= 3  (   9)    :  37.81      1.57      9.08   79.66
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0010) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37



        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   60.19     1.02    9.08  79.66       .69       .81
     OUTFLOW: ID= 1 (0010)   60.19     1.02    9.08  79.66       .69       .81
 
 
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0011) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   37.81     1.57    9.08  79.66       .88       .92
     OUTFLOW: ID= 1 (0011)   37.81     1.56    9.08  79.66       .88       .92
 
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   6 **
  ****************************

  
--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1323.000
| Ptotal=109.69 mm |                          B=   5.300
--------------------                          C=    .779
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  = 24.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =   .33
  
                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr
                  .08    1.03 |  6.08    3.23 | 12.08    3.04 | 18.08    1.47
                  .17    1.04 |  6.17    3.35 | 12.17    2.99 | 18.17    1.46
                  .25    1.05 |  6.25    3.48 | 12.25    2.94 | 18.25    1.45
                  .33    1.06 |  6.33    3.62 | 12.33    2.90 | 18.33    1.45
                  .42    1.07 |  6.42    3.78 | 12.42    2.85 | 18.42    1.44
                  .50    1.08 |  6.50    3.95 | 12.50    2.81 | 18.50    1.43
                  .58    1.09 |  6.58    4.15 | 12.58    2.77 | 18.58    1.42
                  .67    1.10 |  6.67    4.36 | 12.67    2.73 | 18.67    1.41
                  .75    1.11 |  6.75    4.61 | 12.75    2.69 | 18.75    1.40
                  .83    1.12 |  6.83    4.88 | 12.83    2.65 | 18.83    1.39
                  .92    1.13 |  6.92    5.20 | 12.92    2.62 | 18.92    1.38
                 1.00    1.14 |  7.00    5.57 | 13.00    2.58 | 19.00    1.38
                 1.08    1.15 |  7.08    6.01 | 13.08    2.55 | 19.08    1.37
                 1.17    1.16 |  7.17    6.52 | 13.17    2.51 | 19.17    1.36
                 1.25    1.17 |  7.25    7.16 | 13.25    2.48 | 19.25    1.35
                 1.33    1.18 |  7.33    7.95 | 13.33    2.45 | 19.33    1.34
                 1.42    1.19 |  7.42    8.96 | 13.42    2.42 | 19.42    1.34
                 1.50    1.21 |  7.50   10.31 | 13.50    2.39 | 19.50    1.33
                 1.58    1.22 |  7.58   12.23 | 13.58    2.36 | 19.58    1.32
                 1.67    1.23 |  7.67   15.15 | 13.67    2.33 | 19.67    1.31
                 1.75    1.24 |  7.75   20.18 | 13.75    2.31 | 19.75    1.31
                 1.83    1.26 |  7.83   30.97 | 13.83    2.28 | 19.83    1.30
                 1.92    1.27 |  7.92   70.67 | 13.92    2.25 | 19.92    1.29
                 2.00    1.29 |  8.00  215.06 | 14.00    2.23 | 20.00    1.28
                 2.08    1.30 |  8.08   90.70 | 14.08    2.20 | 20.08    1.28
                 2.17    1.31 |  8.17   50.73 | 14.17    2.18 | 20.17    1.27
                 2.25    1.33 |  8.25   35.11 | 14.25    2.16 | 20.25    1.26
                 2.33    1.35 |  8.33   26.91 | 14.33    2.13 | 20.33    1.26
                 2.42    1.36 |  8.42   21.89 | 14.42    2.11 | 20.42    1.25
                 2.50    1.38 |  8.50   18.51 | 14.50    2.09 | 20.50    1.24
                 2.58    1.39 |  8.58   16.08 | 14.58    2.07 | 20.58    1.24
                 2.67    1.41 |  8.67   14.25 | 14.67    2.05 | 20.67    1.23
                 2.75    1.43 |  8.75   12.82 | 14.75    2.03 | 20.75    1.22
                 2.83    1.45 |  8.83   11.67 | 14.83    2.01 | 20.83    1.22
                 2.92    1.47 |  8.92   10.72 | 14.92    1.99 | 20.92    1.21
                 3.00    1.49 |  9.00    9.93 | 15.00    1.97 | 21.00    1.20
                 3.08    1.51 |  9.08    9.26 | 15.08    1.95 | 21.08    1.20
                 3.17    1.53 |  9.17    8.68 | 15.17    1.93 | 21.17    1.19
                 3.25    1.55 |  9.25    8.18 | 15.25    1.92 | 21.25    1.19
                 3.33    1.57 |  9.33    7.73 | 15.33    1.90 | 21.33    1.18
                 3.42    1.59 |  9.42    7.34 | 15.42    1.88 | 21.42    1.18
                 3.50    1.62 |  9.50    6.99 | 15.50    1.86 | 21.50    1.17
                 3.58    1.64 |  9.58    6.68 | 15.58    1.85 | 21.58    1.16
                 3.67    1.67 |  9.67    6.39 | 15.67    1.83 | 21.67    1.16
                 3.75    1.69 |  9.75    6.13 | 15.75    1.82 | 21.75    1.15
                 3.83    1.72 |  9.83    5.90 | 15.83    1.80 | 21.83    1.15
                 3.92    1.75 |  9.92    5.68 | 15.92    1.79 | 21.92    1.14
                 4.00    1.78 | 10.00    5.48 | 16.00    1.77 | 22.00    1.14
                 4.08    1.81 | 10.08    5.29 | 16.08    1.76 | 22.08    1.13
                 4.17    1.84 | 10.17    5.12 | 16.17    1.74 | 22.17    1.13
                 4.25    1.87 | 10.25    4.96 | 16.25    1.73 | 22.25    1.12
                 4.33    1.90 | 10.33    4.82 | 16.33    1.71 | 22.33    1.12
                 4.42    1.94 | 10.42    4.68 | 16.42    1.70 | 22.42    1.11
                 4.50    1.98 | 10.50    4.55 | 16.50    1.69 | 22.50    1.11
                 4.58    2.02 | 10.58    4.43 | 16.58    1.67 | 22.58    1.10
                 4.67    2.06 | 10.67    4.31 | 16.67    1.66 | 22.67    1.10
                 4.75    2.10 | 10.75    4.20 | 16.75    1.65 | 22.75    1.09
                 4.83    2.14 | 10.83    4.10 | 16.83    1.64 | 22.83    1.09
                 4.92    2.19 | 10.92    4.00 | 16.92    1.62 | 22.92    1.08
                 5.00    2.24 | 11.00    3.91 | 17.00    1.61 | 23.00    1.08
                 5.08    2.29 | 11.08    3.82 | 17.08    1.60 | 23.08    1.07
                 5.17    2.34 | 11.17    3.74 | 17.17    1.59 | 23.17    1.07



                 5.25    2.40 | 11.25    3.66 | 17.25    1.58 | 23.25    1.06
                 5.33    2.46 | 11.33    3.59 | 17.33    1.57 | 23.33    1.06
                 5.42    2.53 | 11.42    3.52 | 17.42    1.56 | 23.42    1.05
                 5.50    2.60 | 11.50    3.45 | 17.50    1.54 | 23.50    1.05
                 5.58    2.67 | 11.58    3.38 | 17.58    1.53 | 23.58    1.04
                 5.67    2.75 | 11.67    3.32 | 17.67    1.52 | 23.67    1.04
                 5.75    2.83 | 11.75    3.26 | 17.75    1.51 | 23.75    1.04
                 5.83    2.92 | 11.83    3.20 | 17.83    1.50 | 23.83    1.03
                 5.92    3.01 | 11.92    3.15 | 17.92    1.49 | 23.92    1.03
                 6.00    3.12 | 12.00    3.09 | 18.00    1.48 | 24.00    1.02
  
  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=  98.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  75.00   Dir. Conn.(%)=  75.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      73.50        24.50
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     808.30        40.00
     Mannings n           =       .013         .250
 
     Max.Eff.Inten.(mm/hr)=     152.88        86.02
                over (min)       10.00        15.00
     Storage Coeff.  (min)=       7.55 (ii)   10.90 (ii)
     Unit Hyd. Tpeak (min)=      10.00        15.00
     Unit Hyd. peak  (cms)=        .13          .09
                                                           *TOTALS*
     PEAK FLOW       (cms)=      24.65         3.51         27.198 (iii)
     TIME TO PEAK    (hrs)=       8.08         8.17           8.08
     RUNOFF VOLUME    (mm)=     108.69        62.13          97.05
     TOTAL RAINFALL   (mm)=     109.69       109.69         109.69
     RUNOFF COEFFICIENT   =        .99          .57            .88
 
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  76.0    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.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0008) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                           .0000      .0000   |   2.1120     4.6620
                           .0540     1.8330   |   2.6080     4.8403
                           .0830     2.1918   |   3.1850     5.0179
                           .7150     3.9693   |   3.4370     5.0893
                           .9400     4.1375   |   3.8330     5.1969
                          1.0000     4.1718   |   4.5380     5.3784
                          1.0620     4.2062   |   5.2940     5.5624
                          1.2690     4.3095   |   6.0970     5.7551
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0007)     98.00     27.20      8.08      97.05
     OUTFLOW: ID= 1 (0008)     98.00      3.84      8.83      91.49
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.13
                   TIME SHIFT OF PEAK FLOW         (min)= 45.00
                   MAXIMUM  STORAGE   USED       (ha.m.)= 5.2005
 
-------------------------------------------------------------------------------
--------------------
| DIVERT HYD (0009)|
| IN= 1   # OUT= 2 |
--------------------
     Outflow / Inflow  Relationships
 

      Flow 1 + Flow 2 = Total
      (cms)    (cms)    (cms)
        .00      .00      .00
        .01      .04      .05
        .04      .05      .08
        .65      .06      .71
        .74      .20      .94
        .76      .24     1.00
        .78      .29     1.06
        .82      .45     1.27
        .96     1.15     2.11
       1.02     1.59     2.61
       1.12     2.06     3.18
       1.17     2.27     3.44
       1.25     2.58     3.83
       1.39     3.14     4.54
       1.55     3.74     5.29
       1.73     4.37     6.10
  
                          AREA     QPEAK     TPEAK    R.V.
                          (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):  98.00      3.84      8.83   91.49
     =====================================================
     ID= 2  (   9)    :  56.84      1.25      8.83   91.49
     ID= 3  (   9)    :  41.16      2.59      8.83   91.49
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0010) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   56.84     1.25    8.83  91.49       .78       .86
     OUTFLOW: ID= 1 (0010)   56.84     1.25    8.83  91.48       .77       .86
 
 
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0011) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------



               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   41.16     2.59    8.83  91.49      1.14      1.05
     OUTFLOW: ID= 1 (0011)   41.16     2.59    8.92  91.48      1.14      1.05
 
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   7 **
  ****************************
  
--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1435.000
| Ptotal=122.49 mm |                          B=   5.200
--------------------                          C=    .775
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  = 24.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =   .33
  
                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr
                  .08    1.17 |  6.08    3.64 | 12.08    3.43 | 18.08    1.67
                  .17    1.18 |  6.17    3.78 | 12.17    3.38 | 18.17    1.66
                  .25    1.19 |  6.25    3.92 | 12.25    3.32 | 18.25    1.65
                  .33    1.20 |  6.33    4.08 | 12.33    3.27 | 18.33    1.64
                  .42    1.21 |  6.42    4.26 | 12.42    3.22 | 18.42    1.63
                  .50    1.22 |  6.50    4.45 | 12.50    3.17 | 18.50    1.62
                  .58    1.23 |  6.58    4.67 | 12.58    3.13 | 18.58    1.61
                  .67    1.25 |  6.67    4.91 | 12.67    3.08 | 18.67    1.60
                  .75    1.26 |  6.75    5.18 | 12.75    3.04 | 18.75    1.59
                  .83    1.27 |  6.83    5.49 | 12.83    3.00 | 18.83    1.58
                  .92    1.28 |  6.92    5.85 | 12.92    2.96 | 18.92    1.57
                 1.00    1.29 |  7.00    6.26 | 13.00    2.92 | 19.00    1.56
                 1.08    1.30 |  7.08    6.75 | 13.08    2.88 | 19.08    1.55
                 1.17    1.32 |  7.17    7.32 | 13.17    2.84 | 19.17    1.54
                 1.25    1.33 |  7.25    8.03 | 13.25    2.80 | 19.25    1.53
                 1.33    1.34 |  7.33    8.90 | 13.33    2.77 | 19.33    1.52
                 1.42    1.36 |  7.42   10.03 | 13.42    2.74 | 19.42    1.52
                 1.50    1.37 |  7.50   11.53 | 13.50    2.70 | 19.50    1.51

                 1.58    1.38 |  7.58   13.65 | 13.58    2.67 | 19.58    1.50
                 1.67    1.40 |  7.67   16.87 | 13.67    2.64 | 19.67    1.49
                 1.75    1.41 |  7.75   22.41 | 13.75    2.61 | 19.75    1.48
                 1.83    1.43 |  7.83   34.27 | 13.83    2.58 | 19.83    1.47
                 1.92    1.44 |  7.92   77.82 | 13.92    2.55 | 19.92    1.46
                 2.00    1.46 |  8.00  237.24 | 14.00    2.52 | 20.00    1.46
                 2.08    1.48 |  8.08   99.80 | 14.08    2.49 | 20.08    1.45
                 2.17    1.49 |  8.17   55.94 | 14.17    2.47 | 20.17    1.44
                 2.25    1.51 |  8.25   38.81 | 14.25    2.44 | 20.25    1.43
                 2.33    1.53 |  8.33   29.82 | 14.33    2.41 | 20.33    1.43
                 2.42    1.54 |  8.42   24.30 | 14.42    2.39 | 20.42    1.42
                 2.50    1.56 |  8.50   20.58 | 14.50    2.37 | 20.50    1.41
                 2.58    1.58 |  8.58   17.90 | 14.58    2.34 | 20.58    1.40
                 2.67    1.60 |  8.67   15.88 | 14.67    2.32 | 20.67    1.40
                 2.75    1.62 |  8.75   14.30 | 14.75    2.30 | 20.75    1.39
                 2.83    1.64 |  8.83   13.03 | 14.83    2.27 | 20.83    1.38
                 2.92    1.66 |  8.92   11.98 | 14.92    2.25 | 20.92    1.37
                 3.00    1.69 |  9.00   11.11 | 15.00    2.23 | 21.00    1.37
                 3.08    1.71 |  9.08   10.36 | 15.08    2.21 | 21.08    1.36
                 3.17    1.73 |  9.17    9.72 | 15.17    2.19 | 21.17    1.35
                 3.25    1.76 |  9.25    9.16 | 15.25    2.17 | 21.25    1.35
                 3.33    1.78 |  9.33    8.67 | 15.33    2.15 | 21.33    1.34
                 3.42    1.81 |  9.42    8.23 | 15.42    2.13 | 21.42    1.33
                 3.50    1.83 |  9.50    7.84 | 15.50    2.11 | 21.50    1.33
                 3.58    1.86 |  9.58    7.49 | 15.58    2.09 | 21.58    1.32
                 3.67    1.89 |  9.67    7.17 | 15.67    2.07 | 21.67    1.32
                 3.75    1.92 |  9.75    6.89 | 15.75    2.06 | 21.75    1.31
                 3.83    1.95 |  9.83    6.62 | 15.83    2.04 | 21.83    1.30
                 3.92    1.98 |  9.92    6.38 | 15.92    2.02 | 21.92    1.30
                 4.00    2.01 | 10.00    6.16 | 16.00    2.01 | 22.00    1.29
                 4.08    2.05 | 10.08    5.95 | 16.08    1.99 | 22.08    1.28
                 4.17    2.08 | 10.17    5.76 | 16.17    1.97 | 22.17    1.28
                 4.25    2.12 | 10.25    5.58 | 16.25    1.96 | 22.25    1.27
                 4.33    2.16 | 10.33    5.42 | 16.33    1.94 | 22.33    1.27
                 4.42    2.20 | 10.42    5.26 | 16.42    1.93 | 22.42    1.26
                 4.50    2.24 | 10.50    5.12 | 16.50    1.91 | 22.50    1.26
                 4.58    2.28 | 10.58    4.98 | 16.58    1.90 | 22.58    1.25
                 4.67    2.33 | 10.67    4.85 | 16.67    1.88 | 22.67    1.24
                 4.75    2.37 | 10.75    4.73 | 16.75    1.87 | 22.75    1.24
                 4.83    2.42 | 10.83    4.62 | 16.83    1.85 | 22.83    1.23
                 4.92    2.48 | 10.92    4.51 | 16.92    1.84 | 22.92    1.23
                 5.00    2.53 | 11.00    4.41 | 17.00    1.83 | 23.00    1.22
                 5.08    2.59 | 11.08    4.31 | 17.08    1.81 | 23.08    1.22
                 5.17    2.65 | 11.17    4.22 | 17.17    1.80 | 23.17    1.21
                 5.25    2.72 | 11.25    4.13 | 17.25    1.79 | 23.25    1.21
                 5.33    2.78 | 11.33    4.05 | 17.33    1.78 | 23.33    1.20
                 5.42    2.86 | 11.42    3.97 | 17.42    1.76 | 23.42    1.20
                 5.50    2.93 | 11.50    3.89 | 17.50    1.75 | 23.50    1.19
                 5.58    3.01 | 11.58    3.81 | 17.58    1.74 | 23.58    1.19
                 5.67    3.10 | 11.67    3.74 | 17.67    1.73 | 23.67    1.18
                 5.75    3.19 | 11.75    3.68 | 17.75    1.72 | 23.75    1.18
                 5.83    3.29 | 11.83    3.61 | 17.83    1.70 | 23.83    1.17
                 5.92    3.40 | 11.92    3.55 | 17.92    1.69 | 23.92    1.17
                 6.00    3.52 | 12.00    3.49 | 18.00    1.68 | 24.00    1.16
  
  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=  98.00
|ID= 1 DT= 5.0 min |   Total Imp(%)=  75.00   Dir. Conn.(%)=  75.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=      73.50        24.50
     Dep. Storage     (mm)=       1.00         1.50
     Average Slope     (%)=       1.00         2.00
     Length            (m)=     808.30        40.00
     Mannings n           =       .013         .250
 
     Max.Eff.Inten.(mm/hr)=     237.24       100.36
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       6.34 (ii)    9.56 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=        .19          .12
                                                           *TOTALS*



     PEAK FLOW       (cms)=      31.52         4.55         34.236 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.08           8.00
     RUNOFF VOLUME    (mm)=     121.49        72.76         109.31
     TOTAL RAINFALL   (mm)=     122.49       122.49         122.49
     RUNOFF COEFFICIENT   =        .99          .59            .89
 
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  76.0    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.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0008) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                           .0000      .0000   |   2.1120     4.6620
                           .0540     1.8330   |   2.6080     4.8403
                           .0830     2.1918   |   3.1850     5.0179
                           .7150     3.9693   |   3.4370     5.0893
                           .9400     4.1375   |   3.8330     5.1969
                          1.0000     4.1718   |   4.5380     5.3784
                          1.0620     4.2062   |   5.2940     5.5624
                          1.2690     4.3095   |   6.0970     5.7551
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0007)     98.00     34.24      8.00     109.31
     OUTFLOW: ID= 1 (0008)     98.00      5.35      8.67     103.72
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 15.62
                   TIME SHIFT OF PEAK FLOW         (min)= 40.00
                   MAXIMUM  STORAGE   USED       (ha.m.)= 5.5805
 
-------------------------------------------------------------------------------
--------------------
| DIVERT HYD (0009)|
| IN= 1   # OUT= 2 |
--------------------
     Outflow / Inflow  Relationships
 
      Flow 1 + Flow 2 = Total
      (cms)    (cms)    (cms)
        .00      .00      .00
        .01      .04      .05
        .04      .05      .08
        .65      .06      .71
        .74      .20      .94
        .76      .24     1.00
        .78      .29     1.06
        .82      .45     1.27
        .96     1.15     2.11
       1.02     1.59     2.61
       1.12     2.06     3.18
       1.17     2.27     3.44
       1.25     2.58     3.83
       1.39     3.14     4.54
       1.55     3.74     5.29
       1.73     4.37     6.10
  
                          AREA     QPEAK     TPEAK    R.V.
                          (ha)     (cms)     (hrs)    (mm)
     TOTAL HYD.(ID= 1):  98.00      5.35      8.67  103.72
     =====================================================
     ID= 2  (   9)    :  54.01      1.57      8.67  103.72
     ID= 3  (   9)    :  43.99      3.78      8.67  103.72
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0010) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>

               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60
       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   54.01     1.57    8.67 103.72       .88       .92
     OUTFLOW: ID= 1 (0010)   54.01     1.57    8.58 103.71       .87       .91
 
 
-------------------------------------------------------------------------------
--------------------
| ROUTE CHN (0011) |
| IN= 2---> OUT= 1 |     Routing time step (min)'=  5.00
--------------------
               <------ DATA FOR SECTION (   1.1) ------>
               Distance      Elevation       Manning
                    .00        101.50         .0500                  
                   1.00        100.70         .0500                  
                   1.50        100.55     .0500 / .0300  Main Channel
                   2.00         99.50         .0300      Main Channel
                   3.50         99.60         .0300      Main Channel
                   4.50        100.65     .0300 / .0500  Main Channel
                   6.00        101.45         .0500                  
 
      <--------------------- TRAVEL TIME TABLE ---------------------->
       DEPTH    ELEV      VOLUME    FLOW RATE    VELOCITY   TRAV.TIME 
        (m)      (m)     (cu.m.)      (cms)        (m/s)      (min)
        .10    99.60    .353E+01        .0           .19       4.37
        .19    99.69    .112E+02        .1           .37       2.28
        .29    99.79    .195E+02        .2           .49       1.70
        .38    99.88    .285E+02        .3           .59       1.42
        .48    99.98    .381E+02        .5           .67       1.25
        .57   100.07    .484E+02        .7           .74       1.13
        .67   100.17    .594E+02        .9           .80       1.04
        .76   100.26    .710E+02       1.2           .86        .97
        .86   100.36    .832E+02       1.5           .91        .92
        .95   100.45    .961E+02       1.8           .96        .87
       1.05   100.55    .110E+03       2.2          1.00        .83
       1.16   100.66    .127E+03       2.7          1.07        .78
       1.28   100.78    .148E+03       3.4          1.14        .73
       1.39   100.89    .170E+03       4.1          1.20        .69
       1.50   101.00    .195E+03       4.9          1.25        .67
       1.61   101.11    .221E+03       5.8          1.30        .64
       1.72   101.22    .250E+03       6.7          1.34        .62
       1.84   101.34    .280E+03       7.7          1.38        .60



       1.95   101.45    .313E+03       8.8          1.41        .59
 
                                    <---- hydrograph ---->   <-pipe / channel->
                              AREA    QPEAK   TPEAK   R.V.   MAX DEPTH  MAX VEL
                              (ha)    (cms)   (hrs)   (mm)      (m)      (m/s)
     INFLOW : ID= 2 (0009)   43.99     3.78    8.67 103.72      1.34      1.17
     OUTFLOW: ID= 1 (0011)   43.99     3.82    8.58 103.71      1.34      1.17
 
 
-------------------------------------------------------------------------------
  
 FINISH
==========================================================================================
=================
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TO:       Matt Stairs, P.Eng.,                                     DATE:    May 1, 2007 

 MGM Consulting Inc. 
 

FROM: Chris Cummings, Shelley Gorenc, M.Sc., G.I.T., and John Parish, P.Geo. 
 
SUBJECT:   High Point West – Tributaries N1-A and N2-B Channel Stability Analysis and  

      Culvert Removal Recommendations (Revised) 

 
During the December 13th SIS meeting regarding the EBC West development in Milton, Conservation 

Halton raised questions regarding the potential impacts of stormwater discharge into Tributary N1-A, also 

referred to as the McKinley Tributary and Tributary N2-B. Questions were also raised regarding the future 

removal of a farm lane culvert on the East-West Tributary at the north end of the site. Subsequent to these 

issues, a series of comments were provided by Conservation Halton in a letter to the Town of Milton dated 

April 10, 2007.  In the following comment extracted from the letter, Conservation Halton requested that 

PARISH Geomorphic Ltd. Provide additional comments regarding geomorphic impacts of the proposed 

Valdor Engineering diversions: 

Engineering – Comment 8 
 
Staff have reviewed the Functional Stormwater Management Report completed by Valdor 
Engineering Inc. (included in Appendix A of the SIS).  Regarding Section 4.1.5 ‘Impact on 
Receiving Watercourses’, please provide pre and post development hydrographs for each 
catchment and design storm from the Visual OTTHYMO output and a digital copy of the model.  
Geomorphic impacts of the receiving watercourses, relating to the proposed diversions, should be 
evaluated with respect to proposed changes in hydrograph shape, peak flows and flow durations 
for the full range of design storms.  Staff request that Parish Geomorphic provide additional 
comments in this regard.  Additionally, the potential impacts to the operation of SWM facility S36 
should also be evaluated with respect to the proposed diversions. 

 
The following memorandum provides additional insight regarding the suitability of pre and post 

development flow conditions as identified by Valdor Engineering (see Table 1).   It is hoped that this text 

will address all issues and comments raised by Conservation Halton. 

 
Tributary N1-A 

As a result of not having direct access to the tributary in question we were forced to utilize surrogate 

information to develop our opinions. On November 14th of 2006, a field investigation was carried out on 

the N1-A tributary adjacent to Highway 401, south of the McKinley Lands. During this investigation, 

observations pertaining to channel condition and sensitivity were made. Due to restricted access, 
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observations within the McKinley lands were limited to the area visible from the 401 corridor. The channel 

conditions along the 401 are quite stable in nature. The channel has been ‘ditched’ and vegetated to act as 

drainage for areas along the highway (Photo 1.). At the time of this inspection, the channel exhibited no 

signs of instability such as active migration or excessive deposition. Immediately upstream of the property 

line the channel has a more natural form with some sinuosity and sorted substrate materials. The channel 

in this area flows between two active agricultural fields and appears to have been recently modified as a 

result of farm equipment being driven over the channel (Photo 2.). 

 

Critical Flow = 0.17 m3/s

Scenario Erosion Index % Difference Duration of Exceedence 
(hours) % Difference

Baseline 665,586 0.0 759 100.0

Proposed 761,958 14.5 1016 33.9

Critical Flow = 1.26 m3/s

Scenario Erosion Index % Difference Duration of Exceedence 
(hours) % Difference

Baseline 103,410 0.0 50.3 0.0

Proposed 103,086 -0.3 49.8 -1.0

Woodbridge, Ontario
L4L 8A3

Escarpment Business Community West

Table 1 - Erosion Index Values for Baseline and Proposed Scenarios (1986 -- 1991)
Tributary N2-B Reach Between Pond S34 Outfall and Hwy 25

VALDOR ENGINEERING INC.
661 Chrislea Road, Suite 11

 

 
On April 23, 2007 supplementary fieldwork was conducted on Tributary N1-A in order to confirm existing 

conditions and develop a local energy gradient.  This information was then utilized to derive a critical 

discharge (erosion threshold) for the system.  The erosion threshold was based on the discharge required 

to initiate entrainment (i.e. mobilization) of the D50 median grain size, which is the common practice.  

Analysis of the field data resulted in a critical discharge of 0.13 m3/s being established for Tributary N1-A.  

Upon reviewing the Summary of Pre and Post Development Discharges (Table 6, dated April 10, 2007) 

provided by Valdor Engineering, the allowable Qpeak during a 25mm event is 0.11m3/s while the actual 

Qpeak during the same event is 0.01 m3/s.  The critical discharge calculated for Tributary N1-A 

approximates the allowable 25mm Qpeak and sits well above the actual Qpeak for this event.  
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Air photo analysis of this same section revealed that, approximately 300 m downstream of the proposed 

discharge point, exists a small on-line pond. As a result, the pond acts to provide additional flow 

attenuation, essentially negating the impacts of the stormwater discharge to areas downstream of the pond. 

For areas upstream of the pond, the anticipated impacts are also expected to be minimal. Based on the air 

photo analysis of land use and vegetative conditions, complimented by observations of the tributary made 

downstream of the site, the channel has a high degree of vegetative control consisting mainly of grasses 

and herbaceous vegetation. This vegetation acts to stabilize and maintain the channel form during all stages 

of flow. Consequently, based upon this analysis, along with the critical discharge evaluation relating to 

post-development flow conditions, it is our opinion that, the impacts of the stormwater discharge to the 

McKinley Tributary would be minimal or negligible.  

 
Tributary N2-B 

On April 23, 2007 a field investigation was also completed on Tributary N2-B in order to quantify channel 

dimensions and the local energy gradient in support of an erosion assessment.  This erosion assessment 

also involved a sensitivity analysis to determine the most appropriate threshold for the site, given the 

variable nature of existing channel conditions (i.e., the combination of an armored trapezoidal constructed 

trench – Photos 4 & 5 with a more natural vegetated channel – Photo 6).  As such, D50 critical flows were 

calculated based on both the existing vegetated conditions and the armored substrate.  In order to provide 

a more direct comparison with the armored section, D65 and D84 thresholds for the more natural section 

were also calculated.  Table 2 presents the results of this assessment.  The disparity in critical flows 

between the D50 and D65 thresholds for the ‘natural’ vegetated channel are reflective of a bi-modal 

substrate distribution.  While this type of distribution is typical of riffle-pool morphology, field data was 

collected solely from riffle transects, indicating the deposition of fine materials (i.e. aggradation) over a 

coarser native substrate.  Based on this information, it is likely that the D50 threshold provided for the 

vegetated natural cross-section likely underestimates the flows required to mobilize the channel bed. 

Table 2.  Erosion assessment and sensitivity analysis for Tributary N2-B. 

‘Natural’ Vegetated Section 

D50 Threshold 0.17 cms 

D65 Threshold 1.33 cms 

D84 Threshold 2.54 cms 

Armored Section 

D50 Threshold 1.26 cms 
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As illustrated by Table 1, pre and post development exceedence analysis was conducted for both D50 

thresholds.  While it was identified that the recommended critical discharge of 0.17 m3/s (the threshold 

identified for the more sensitive section of channel) was to be exceeded based on post-development 

conditions, this exceedence mimics natural processes which act to maintain sediment transport and flush 

fine materials from the system.  A comparison was made, however, between the D50, D65 and D84 

thresholds to ensure that a larger flow event would not mobilize the entire bed of the channel.  Results of 

this analysis revealed that the D65 threshold for the more natural section (1.33 cms) provided a more robust 

threshold than that calculated for the armored channel (1.26 cms).  Since Table 1 illustrates that the 

proposed post-development conditions not only match but reduce the percent exceedence of the D50 

threshold for the constructed channel, and field observations of existing conditions indicate this section of 

the Tributary is not exhibiting evidence of active erosion, but is in fact prone to aggradation, the proposed 

flows should pose no significant concern with respect to channel erosion and we are able to support the 

proposed development scenario for Tributary N2-B.    
 
East-West Tributary Culvert Removal 

During the SIS meeting Conservation Halton requested input relating to channel stabilization during the 

removal of the existing farm lane culvert on the East-West Tributary. It was also noted in the meeting that 

a significant amount of urban waste has been dumped in and near the channel at this location. It is our 

recommendation that the garbage within the channel be removed. This should be done in such a fashion as 

to limit disturbance to the creek. The garbage should also be properly disposed of off-site. In reference to 

the culvert removal, we recommend that upon its removal, the channel through this section be improved 

by re-constructing the stream banks to locally-appropriate conditions. This would include matching the 

local floodplain elevations and ensuring the banks are constructed in such a way as to provide a channel 

width which replicates conditions upstream and downstream. As the details of the work will need to be 

determined on-site at the time of construction and the final channel configuration will be a ‘field fit’, it is 

recommended that the works be supervised by a qualified geomorphologist. 

 
It is also recommended that, if at all feasible, these works not be carried out until the proposed realignment 

of Campbellville Sideroad is initiated. Since proposed Campbellville Sideroad crossing of the East-West 

Tributary is located in the vicinity of the existing farm lane, removal of the culvert in conjunction with this 

construction would limit the level of disturbance to the site.  
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Although we have not reviewed pre and post design hydrographs, we are confident, based on the pre and 

post development discharge data that the proposed changes are fairly subdued. The post-development flow 

regime would have the greatest effect during the minor, more frequent events. During these conditions, the 

changes are minor, and given existing channel conditions, we do not anticipate any effect on channel 

function. Post-development flow regime above the 2-year event would have even less implications on 

channel function. As a result we do not feel that these proposed flows will have any significant impacts on 

the geomorphic function of the receiving watercourses.  

 
Summary and Conclusions 

The purpose of this memorandum was to provide additional insight regarding the suitability of pre and 

post development flow conditions for Tributaries N1-A and N2-B in the EBC West development, Milton.  

Erosion thresholds were provided in the form of critical flows for both tributaries.  Based on the 

exceedence analysis provided by Valdor Engineering (see Table 1), we feel that we can support the 

proposed development scenario conditions. We trust that this memorandum addresses the concerns raised 

during the December 13th SIS meeting. If further elaboration on either of these matters is required please 

do not hesitate to contact us at your earliest convenience. 

 

 



 Page 6 of 8 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Photo 1.  Nov 14, 2006 - View of channel conditions of Tributary N1-A adjacent to Highway 401. Note 

the dense vegetation and trapezoidal shape of the channel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2.  Nov 14, 2006 - View looking upstream at channel conditions immediately upstream of the 401 at 

the southern limits of the McKinley lands. Note the tractor crossing in the upper portion of the photo.  
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Photo 3. Apr 23, 2007 - View looking upstream from north of the McKinlay property line on Trib N1-A.  

Note the well vegetated nature of the channel which is situated between agricultural fields. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 4. Apr 28, 2006 - View looking downstream from McKinley driveway at trapezoidal channel. Note 

the wide nature of the channel and the early growth of bank vegetation which includes shrub plantings.  
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Photo 5. Apr 23, 2007 - View looking upstream immediately downstream of property line. Note the wide, 

trapezoidal shape of the channel. Also note the extensive vegetative growth on the slopes and channel bed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Photo 6.  Dec 7, 2006 - View looking downstream near proposed discharge point on Tributary N2-B. Note 

that this channel is a constructed natural channel design with dense bank and floodplain vegetation. 



Critical Flow = 0.17 m
3
/s

Scenario Erosion Index % Difference
Duration of Exceedence 

(hours)
% Difference

Baseline 665,586 0.0 759 100.0

Proposed 761,958 14.5 1016 33.9

Critical Flow = 1.26 m
3
/s

Scenario Erosion Index % Difference
Duration of Exceedence 

(hours)
% Difference

Baseline 103,410 0.0 50.3 0.0

Proposed 103,086 -0.3 49.8 -1.0

Woodbridge, Ontario
L4L 8A3

Escarpment Business Community West

Table 1 - Erosion Index Values for Baseline and Proposed Scenarios (1986 -- 1991)

Tributary N2-B Reach Between Pond S34 Outfall and Hwy 25

VALDOR ENGINEERING INC.
661 Chrislea Road, Suite 11
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START                 1 27
STORE                 2  4
GENERATE              3 53
PRINT SPAN            4 10
PLOT SPAN             5 10
ADD SERIES            6  4
POND                  7310
REACH                 8310
CALIBRATE             9310
POLLUTANT SERIES     10  9
SPLIT SERIES         11310
DUMP PRINT           12  1
EXCEEDANCE CURVES    13310
DUMP PLOT            14  9
SHEAR1               15310
MAXFLW               16  8
SERIES STATS         17  7
PRINT FLOWS          18  8
ROUTE RESERVOIR      19 64
SCAN SERIES          20 16
FINISH               21  0
*
*  *****************    Q  U  A  L  H  Y  M  O    *********************
*                            VERSION 2.22
*
*  TOWN OF MILTON
*  QUALHYMO EROSION ANALYSIS
*  VALDOR ENGINEERING INC.
*  PROJECT:  03156
*  FILENAME: MILTON.FUT
*  TIME: APRIL 2007
*  MODELLER: CHAODONG SHENG
*
***********************************************************************
*
*
*                ****************************************************
*                ***               BASELINE SCENARIO              ***
*                ****************************************************
*
*
*  NOTES: 1) Program Version: QUALHYMO v 2.22
*         2) Catchment 2021 and Catchment 2040
*
*#######################################################################
START               START DATE OF SIMULATION             86 01 01
                    END DATE OF SIMULATION               91 12 31
                    RAINFALL WILL BE READ ON DEVICE            21
                    PRECIP IS IN AES HOURLY FORMAT     IPFORM   1
                    FLOW FILE WILL BE READ ON DEVICE           99
                    READ TEMP IN AES FORMAT            ITFORM   1
                    SET EVAPORATION FLAG TO READ VALUES ICASE   1
                    EVAPORATION PAN CORRECTION COEF     CPAN  1.0 
                           EVAPORATION IN MM PER MO 
                             FROM THE BARRIE WPCC
                        JAN   0.0  FEB   1.1  MAR   2.5
                        APR  19.1  MAY  66.2  JUN 106.9
                        JUL 150.0  AUG  99.6  SEP  77.2
                        OCT  55.4  NOV  22.7  DEC   4.3
                    SET POLLUTANT FLAG OFF               IFDECA=0
                    SET SEDIMENTATION FLAG OFF           IFSEDT=0
*########################################################################
***
******************* CATCHMENT 2021
*** 
GENERATE            IDOUT=1 ISER=20211 DT=0.25 HR
                    DA=397.0 HA AB=0 FRIMP=0.0
                    ***PERVIOUS DATA***
                       WILLIAMS UH AA=2
                       K=3 TP=2.7 HR
                       SMIN=36.7 MM  SMAX=244.5 MM SK=0.05
                       APIK=0.9 APII=12.0 MM ABSER=4.5 MM 
                       CETPER=1.0

                    NSVOL=0 BASMIN=0.0 CMS BFACR=1.00 
                    SVOL=0.0 MM SWILT=0.01 SFIELD=10.0
                    SLOSKA=0.0000007 SLOSKB=0.15
                    EVAPOTRANSPIRATION COEF  CET=0.005
                    ***** COEFFICIENT SNOWMELT ANALYSIS *****
                      WITH NO SNOW REMOVAL FROM THE BASINS 
                    ISNOW=1      BASET=1.0   SNOFAC=1.00  PACDEP=0.0
                    ALPHAA=2.5   XKL=15      BCOEF=1.1    XNCOEF=150
                    KFLAG=0
***
REACH               IDOUT=2   ISER=1000   NIDH=1   IDH(ONE)=1  NIDL=0
                    IFAORM=1 (ACTUAL CHANNEL SECTION FROM ORIGINAL MODEL)
                    NELS=1     SMAX=3.05 M  XLEN=2000.0 M  RTINC=0.25 HRS
                    COEF=1.35 EXPON=1.97
                    REACH VOLUME DATA ==================================
                     NUMBER OF PTS ON DEPTH VOLUME CURVE       NPTSV=6
                     DEPTH     VOLUME     
                      (m)     (cu m )   
                      0.00       0.00
                      0.25    1125.00
                      0.50    3500.00
                      1.50   10125.00
                      2.50  100000.00
                      3.50  200000.00
                    REACH HORIZONTAL AREA DATA =========================
                    NUMBER OF PTS ON STAGE AREA CURVE       NPTSV=0
*
******************* CATCHMENT 2040 WEST
***
GENERATE            IDOUT=1 ISER=20401 DT=0.25 HR
                    DA=22.7 HA AB=0 FRIMP=0.73
                    ***IMPERVIOUS DATA***                                       
                            WILLIAMS UH AA=2                                         
                            K=0.34 hrs TP=0.25 hrs                                   
                            ABSIMP=0.5 mm                                            
                            VOL RUNOFF COEFF RIMP=1.0                                
                            CETIMP=1.0                                               
                    ***PERVIOUS DATA***
                       WILLIAMS UH AA=2
                       K=3 TP=0.9 HR
                       SMIN=36.7 MM  SMAX=244.5 MM SK=0.05
                       APIK=0.9 APII=12.0 MM ABSER=1.5 MM 
                       CETPER=1.0
                    NSVOL=0 BASMIN=0.0 CMS BFACR=1.00 
                    SVOL=0.0 MM SWILT=0.01 SFIELD=10.0
                    SLOSKA=0.00000065 SLOSKB=0.15
                    EVAPOTRANSPIRATION COEF  CET=0.005
                    ***** COEFFICIENT SNOWMELT ANALYSIS *****
                      WITH NO SNOW REMOVAL FROM THE BASINS 
                    ISNOW=1      BASET=1.0   SNOFAC=1.00  PACDEP=0.0
                    ALPHAA=2.5   XKL=15      BCOEF=1.1    XNCOEF=150
                    KFLAG=0
*
*
*
********************************************************************
***                    DUMMY POND FOR S35 WEST                   ***
********************************************************************
POND                IDOUT=3     ISER=2000     IDH=1
                    BATCH DETENTION TIME                 TDET=0 HRS
                    NUMBER OF CSTRS IS                   NELS=1
                    FLOW ROUTING TIME STEP IS            RTINC=0.25 HRS
                    BASEFLOW                             QBAS=0.0 CMS
                    EVAPORATION CORRECTION COEFFICIENT   CPAN=1.0
                    DRY WEATHER FLAG                     IFQBY=0
                    APPROACH FLOW CURVE ****************************
                     NPTQQ = 0
                    CONTINUOUS FLOW CURVE **************************
                     NPTSQ(ONE) = 0
                    OPERATED OUTFLOW CURVE *************************
                     ISIG=1 NPTSQ(TWO)=3
                     STAGE(m) OUTFLOW(cms)
                       209.50    0.0
                       210.00    0.027
                       210.50   10.0



                    OVERFLOW CURVE *************************************
                     ISIG=1 NPTSQV=0
                    RATING CURVE DATA **********************************
                     STAGE VOLUME CURVE ********************************
                      ISIG=1 NPTSV=3
                       STAGE(m) VOLUME(cubic m)
                       209.50       0.0
                       210.00     3794.0
                       210.50     3800.0
                    POND AREA CURVE ***********************************
                    NPTSA=0
                    OTHER REQUIRED VARIABLES
                    STARTING STAGE                           SBEGIN=209.5 M
                    MULTIPLICATION FACTOR FOR POLLUTANTS     FEMULT=1
                    MULTIPLICATION FACTOR FOR SEDIMENT       SEMULT=1
                    STAGE FOR INITIATION OF OVERFLOW         SPILL=210.5 M
*
*
******************* CATCHMENT 2040 EAST
***
GENERATE            IDOUT=1 ISER=20402 DT=0.25 HR
                    DA=52.4 HA AB=0 FRIMP=0.73
                    ***IMPERVIOUS DATA***                                       
                            WILLIAMS UH AA=2                                         
                            K=0.34 hrs TP=0.25 hrs                                   
                            ABSIMP=0.5 mm                                            
                            VOL RUNOFF COEFF RIMP=1.0                                
                            CETIMP=1.0                                               
                    ***PERVIOUS DATA***
                       WILLIAMS UH AA=2
                       K=3 TP=1.2 HR
                       SMIN=36.7 MM  SMAX=244.5 MM SK=0.05
                       APIK=0.9 APII=12.0 MM ABSER=1.5 MM 
                       CETPER=1.0
                    NSVOL=0 BASMIN=0.0 CMS BFACR=1.00 
                    SVOL=0.0 MM SWILT=0.01 SFIELD=10.0
                    SLOSKA=0.00000065 SLOSKB=0.15
                    EVAPOTRANSPIRATION COEF  CET=0.005
                    ***** COEFFICIENT SNOWMELT ANALYSIS *****
                      WITH NO SNOW REMOVAL FROM THE BASINS 
                    ISNOW=1      BASET=1.0   SNOFAC=1.00  PACDEP=0.0
                    ALPHAA=2.5   XKL=15      BCOEF=1.1    XNCOEF=150
                    KFLAG=0
*
*
*
********************************************************************
***                          POND S35                            ***
********************************************************************
POND                IDOUT=4     ISER=4000     IDH=1
                    BATCH DETENTION TIME                 TDET=0 HRS
                    NUMBER OF CSTRS IS                   NELS=1
                    FLOW ROUTING TIME STEP IS            RTINC=0.25 HRS
                    BASEFLOW                             QBAS=0.0 CMS
                    EVAPORATION CORRECTION COEFFICIENT   CPAN=1.0
                    DRY WEATHER FLAG                     IFQBY=0
                    APPROACH FLOW CURVE ****************************
                     NPTQQ = 0
                    CONTINUOUS FLOW CURVE **************************
                     NPTSQ(ONE) = 0
                    OPERATED OUTFLOW CURVE *************************
                     ISIG=1 NPTSQ(TWO)=9
                     STAGE(m) OUTFLOW(cms)
                       209.50   0.0
                       210.13   0.065
                       210.26   0.073
                       210.34   0.078
                       210.39   0.081
                       210.43   0.084
                       210.46   0.085
                       210.50   1.515
                       211.50  50.00
                    OVERFLOW CURVE *************************************
                     ISIG=1 NPTSQV=0
                    RATING CURVE DATA **********************************

                     STAGE VOLUME CURVE ********************************
                      ISIG=1 NPTSV=9
                       STAGE(m) VOLUME(cubic m)
                       209.50       0.0
                       210.13    5670.0
                       210.26    6921.0
                       210.34    7682.0
                       210.39    8225.0
                       210.43    8643.0
                       210.46    8980.0
                       210.50    9255.0
                       211.50   15036.0
                    POND AREA CURVE ***********************************
                    NPTSA=0
                    OTHER REQUIRED VARIABLES
                    STARTING STAGE                           SBEGIN=209.5 M
                    MULTIPLICATION FACTOR FOR POLLUTANTS     FEMULT=1
                    MULTIPLICATION FACTOR FOR SEDIMENT       SEMULT=1
                    STAGE FOR INITIATION OF OVERFLOW         SPILL=211.5 M
*
ADD SERIES          IDOUT=1 HYDNO=5000 IDI=3 IDII=4
*
ADD SERIES          IDOUT=5 HYDNO=3000 IDI=1 IDII=2
*
*
******************* CATCHMENT 2024 EAST
***
GENERATE            IDOUT=1 ISER=20241 DT=0.25 HR
                    DA=10.1 HA AB=0 FRIMP=0.75
                    ***IMPERVIOUS DATA***                                       
                            WILLIAMS UH AA=2                                         
                            K=0.34 hrs TP=0.25 hrs                                   
                            ABSIMP=0.5 mm                                            
                            VOL RUNOFF COEFF RIMP=1.0                                
                            CETIMP=1.0                                               
                    ***PERVIOUS DATA***
                       WILLIAMS UH AA=2
                       K=3 TP=0.5 HR
                       SMIN=32.5 MM  SMAX=216.4 MM SK=0.05
                       APIK=0.9 APII=12.0 MM ABSER=1.5 MM 
                       CETPER=1.0
                    NSVOL=0 BASMIN=0.0 CMS BFACR=1.00 
                    SVOL=0.0 MM SWILT=0.01 SFIELD=10.0
                    SLOSKA=0.00000065 SLOSKB=0.15
                    EVAPOTRANSPIRATION COEF  CET=0.005
                    ***** COEFFICIENT SNOWMELT ANALYSIS *****
                      WITH NO SNOW REMOVAL FROM THE BASINS 
                    ISNOW=1      BASET=1.0   SNOFAC=1.00  PACDEP=0.0
                    ALPHAA=2.5   XKL=15      BCOEF=1.1    XNCOEF=150
                    KFLAG=0
*
*
*
********************************************************************
***                    DUMMY POND FOR 2024 EAT                   ***
********************************************************************
POND                IDOUT=2     ISER=2000     IDH=1
                    BATCH DETENTION TIME                 TDET=0 HRS
                    NUMBER OF CSTRS IS                   NELS=1
                    FLOW ROUTING TIME STEP IS            RTINC=0.25 HRS
                    BASEFLOW                             QBAS=0.0 CMS
                    EVAPORATION CORRECTION COEFFICIENT   CPAN=1.0
                    DRY WEATHER FLAG                     IFQBY=0
                    APPROACH FLOW CURVE ****************************
                     NPTQQ = 0
                    CONTINUOUS FLOW CURVE **************************
                     NPTSQ(ONE) = 0
                    OPERATED OUTFLOW CURVE *************************
                     ISIG=1 NPTSQ(TWO)=3
                     STAGE(m) OUTFLOW(cms)
                       209.50    0.0
                       210.00    0.012
                       210.50   10.0
                    OVERFLOW CURVE *************************************
                     ISIG=1 NPTSQV=0



                    RATING CURVE DATA **********************************
                     STAGE VOLUME CURVE ********************************
                      ISIG=1 NPTSV=3
                       STAGE(m) VOLUME(cubic m)
                       209.50       0.0
                       210.00     1735.0
                       210.50     1750.0
                    POND AREA CURVE ***********************************
                    NPTSA=0
                    OTHER REQUIRED VARIABLES
                    STARTING STAGE                           SBEGIN=209.5 M
                    MULTIPLICATION FACTOR FOR POLLUTANTS     FEMULT=1
                    MULTIPLICATION FACTOR FOR SEDIMENT       SEMULT=1
                    STAGE FOR INITIATION OF OVERFLOW         SPILL=210.5 M
*
ADD SERIES          IDOUT=6 HYDNO=10000 IDI=5 IDII=2
*
SERIES STATS        IDIN=6
                    SYR=86 SMO=01 SDY=01
                    EYR=91 EMO=12 EDY=31
*
*
PRINT FLOWS         NSERIES=1 
                    ID(ONE)=6 
                    NFLOWFILE=1
*
*#######################################################################
***
*BASELINE SCENARIO FINISHED
***
*#######################################################################
*
*
*            ****************************************************
*            *** ESCARPMENT BUSINESS COMMUNITY WEST DIVERSION ***
*            ****************************************************
*
*
*#######################################################################
***
******************* CATCHMENT 2024 EAST
***
GENERATE            IDOUT=1 ISER=2024 DT=0.25 HR
                    DA=98 HA AB=0 FRIMP=0.75
                    ***IMPERVIOUS DATA***                                       
                            WILLIAMS UH AA=2                                         
                            K=0.34 hrs TP=0.25 hrs                                   
                            ABSIMP=0.5 mm                                            
                            VOL RUNOFF COEFF RIMP=1.0                                
                            CETIMP=1.0                                               
                    ***PERVIOUS DATA***
                       WILLIAMS UH AA=2
                       K=3 TP=1.1 HR
                       SMIN=32.5 MM  SMAX=216.4 MM SK=0.05
                       APIK=0.9 APII=12.0 MM ABSER=1.5 MM 
                       CETPER=1.0
                    NSVOL=0 BASMIN=0.0 CMS BFACR=1.00 
                    SVOL=0.0 MM SWILT=0.01 SFIELD=10.0
                    SLOSKA=0.00000065 SLOSKB=0.15
                    EVAPOTRANSPIRATION COEF  CET=0.005
                    ***** COEFFICIENT SNOWMELT ANALYSIS *****
                      WITH NO SNOW REMOVAL FROM THE BASINS 
                    ISNOW=1      BASET=1.0   SNOFAC=1.00  PACDEP=0.0
                    ALPHAA=2.5   XKL=15      BCOEF=1.1    XNCOEF=150
                    KFLAG=0
*
*
*
********************************************************************
***                          POND S34                            ***
********************************************************************
POND                IDOUT=2     ISER=6000     IDH=1
                    BATCH DETENTION TIME                 TDET=0 HRS
                    NUMBER OF CSTRS IS                   NELS=1
                    FLOW ROUTING TIME STEP IS            RTINC=0.25 HRS

                    BASEFLOW                             QBAS=0.0 CMS
                    EVAPORATION CORRECTION COEFFICIENT   CPAN=1.0
                    DRY WEATHER FLAG                     IFQBY=0
                    APPROACH FLOW CURVE ****************************
                     NPTQQ = 0
                    CONTINUOUS FLOW CURVE **************************
                     NPTSQ(ONE) = 0
                    OPERATED OUTFLOW CURVE *************************
                     ISIG=1 NPTSQ(TWO)=16
                     STAGE(m) OUTFLOW(cms)
                       210.40   0.0
                       210.90   0.033
                       211.40   0.083
                       211.90   0.715
                       211.95   0.940
                       211.96   1.000
                       211.97   1.062
                       212.00   1.269
                       212.10   2.112
                       212.15   2.608
                       212.20   3.185
                       212.22   3.437
                       212.25   3.833
                       212.30   4.538
                       212.35   5.294
                       212.40   6.097
                    OVERFLOW CURVE *************************************
                     ISIG=1 NPTSQV=0
                    RATING CURVE DATA **********************************
                     STAGE VOLUME CURVE ********************************
                      ISIG=1 NPTSV=16
                       STAGE(m) VOLUME(cubic m)
                       210.40       0.0
                       210.90   10325.0
                       211.40   21918.0
                       211.90   39693.0
                       211.95   41375.0
                       211.96   41718.0
                       211.97   42062.0
                       212.00   43095.0
                       212.10   46620.0
                       212.15   48403.0
                       212.20   50197.0        
                       212.22   50893.0
                       212.25   51969.0
                       212.30   53787.0
                       212.35   55624.0
                       212.40   57551.0
                    POND AREA CURVE ***********************************
                    NPTSA=0
                    OTHER REQUIRED VARIABLES
                    STARTING STAGE                           SBEGIN=210.4 M
                    MULTIPLICATION FACTOR FOR POLLUTANTS     FEMULT=1
                    MULTIPLICATION FACTOR FOR SEDIMENT       SEMULT=1
                    STAGE FOR INITIATION OF OVERFLOW         SPILL=212.4 M
*
*************************************************************************
***                      SPLIT FLOW SIMULATION                        ***
*************************************************************************
*
*          SPLIT INTO N2-B
*
SPLIT SERIES        INPUT ID=2 
                    IDOUT A=3   ISER=7000
                    IDOUT B=4   ISER=8000
                    16 POINTS ON FLOW SPLIT CURVE
                    APPROCH FLOW      FLOW TO SERIES A
                    CU M PER SEC      CU M PER SEC
                       0.0            0.0
                       0.033          0.033
                       0.083          0.048
                       0.715          0.060
                       0.940          0.197
                       1.000          0.240
                       1.062          0.286



                       1.269          0.446
                       2.112          1.151
                       2.608          1.585
                       3.185          2.064
                       3.437          2.267
                       3.833          2.584
                       4.538          3.143
                       5.294          3.739
                       6.097          4.368
*
ADD SERIES          IDOUT=6 HYDNO=7000 IDI=5 IDII=3
*
SERIES STATS        IDIN=6
                    SYR=86 SMO=01 SDY=01
                    EYR=91 EMO=12 EDY=31
*
*
PRINT FLOWS         NSERIES=1 
                    ID(ONE)=6 
                    NFLOWFILE=2
*
*
*
*
FINISH
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