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NOTICE OF STUDY COMPLETION FOR MAYFIELD ROAD (R.R. 14)  
FROM AIRPORT ROAD (R.R. 7) TO COLERAINE DRIVE, CITY OF BRAMPTON AND TOWN OF 

CALEDON 
 

The Region of Peel has completed the Schedule “C” Municipal 
Class Environmental Assessment study for the improvements to 
Mayfield Road from Airport Road to Coleraine Drive, an 
approximate distance of 7.0 km, in the Region of Peel at the 
municipal boundary to the City of Brampton and the Town of 
Caledon (study area is shown on the map). 
 
The Process 
The project team received input from interested stakeholders, the 
public and agencies and at two Public Information Centres.  The 
team evaluated various road improvement alternatives and 
assessed the potential environmental effects of the proposed 
improvements and developed reasonable means to mitigate any 
potential adverse impacts. 
 
Key Elements of the Recommended Design 
The study recommends: 
 The phased widening of Mayfield road from 2 lanes to 6 

lanes as follows: 
 

 2 lanes to 4 lanes from Airport Road to Coleraine Drive  
by 2021; 

 4 lanes to 6 lanes from Airport Road to future A2 Arterial Road by 2031 

 Intersection improvements, transit facilities, as sidewalk and multi-use trail 
 

Environmental Study Report (ESR) 
An ESR has been prepared to document the planning and decision making process. The results of the study will be available for review for 30 calendar 
days starting on Monday, April 22, 2013 and ending Tuesday, May 21, 2013.  The document is available for review at the following locations: 
 

Region of Peel, Clerk’s Department 
10 Peel Centre Drive  
5th Floor, Suite A 
Brampton, ON  L6T 4B9 
Phone: 905.791.7800 ext. 4526 

City of Brampton, Clerk’s Department 
2 Wellington Street West, 1st Floor 
Brampton, ON  L6Y 4R2 
Phone: 905.874.2101 

City of Brampton Public Library 
Cyril Clark Branch 
20 Loafers Lake Lane 
Brampton, ON L6Z 1X9 
Phone: 905.793.INFO(4636) 
Mon. - Thurs. 10:00 a.m. – 9:00 p.m.  
Fri. 10:00 a.m. – 6:00 p.m. Sat. 10:00 a.m. – 5:00 p.m.  
Sun. 1:00 p.m. – 5:00 p.m. 

Town of Caledon, Clerk’s Department 
6311 Old Church Road,  
Caledon, Ontario L7C 1J6 
Phone: 905.584.2272 
Toll Free: 1.888.225.3366 
Monday – Friday 
8:30 a.m. – 4:30 p.m. 

Caledon Public Library – Albion-Bolton Branch 
150 Queen Street South 
Bolton, ON L7E 1E3 
Phone:  905.857.1400 
Mon. – Thurs.10:00 a.m. – 8:30 p.m. 
Fri. – Sat. – 10:00 a.m. – 4:00 p.m. 
Sun. – 12 Noon – 4:00 p.m. 

 

 
Comments 
Please provide written comments to Mr. P. Gino Dela Cruz, P. Eng. at the Region of Peel within the 45 day review period. If the concerns cannot be 
resolved, you may request that the Minister of the Environment make an Order for the project to comply with Part II of the Environmental Assessment Act, 
which addresses individual environmental assessments.  

The Minister must receive requests for Part II Orders, at the address below, by 4:30 p.m. on: Wednesday, May 29, 2013. 

The Honourable Jim Bradley, Minister of the Environment 
Ministry of the Environment, 77 Wellesley Street West, 11th Floor, Ferguson Block, Toronto, Ontario M7A 2T5 

 
A copy of the Part II Order request must also be sent to: 
 
P. Gino Dela Cruz, P. Eng. 
Project Manager  
Transportation Program Planning 
Region of Peel, Public Works 
10 Peel Centre Dr., Suite B 4th Floor 
Brampton, ON L6T 4B9 
Tel: (905)791-7800, ext. 7805  Fax: (905)791-1442 

 
John C. Bayley, P. Eng., Principal 
Consultant Project Manager 
Stantec Consulting Ltd. 
49 Frederick Street (Map) 
Kitchener ON   N2H 6M7 
Phone: 519.585.7112, Fax: 519).579.6733 
Toll free: 1-866-579-4410 
Email: john.bayley@stantec.com 
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1.0 Introduction 

Stantec Consulting Ltd. (Stantec) was retained by the Region of Peel (Region) to complete a 
Hydrogeologic Assessment Report as part of the Mayfield Road (Airport Road to Coleraine 
Drive) Class Environmental Assessment (Class EA).  This project is being completed in 
accordance with Schedule C projects under the Municipal Class Environmental Assessment 
(MEA, 2000).  This technical report has been prepared as an appendix to the Environmental 
Study Report (ESR). 

The purpose of the Class EA was to provide a comprehensive and environmentally sound 
planning process to be used in the identification and evaluation of roadway improvement 
alternative solutions.  The objectives of the hydrogeologic assessment were to characterize the 
hydrogeological setting; identify potential hydrogeological constraints; assess various 
alternatives; and recommend appropriate measures to avoid or minimize negative 
hydrogeological impacts.  Specifically, the assessment involved completing the following tasks: 

1. Identify aquifer and aquitard sequences;   

2. Characterize areas of aquifer vulnerability; 

3. Delineate areas of significant groundwater recharge and discharge; and 

4. Compile this information to develop hydrogeological constraint mapping to be used in 
evaluating the various roadway improvement alternatives. 

These objectives were addressed mainly through completion of a desktop level review of 
available published mapping, records and reports, although limited field investigations were also 
completed. 

The report is organized into eight (8) sections including this introduction.  Section 2 provides an 
overview of background information, including a description of the Study Area, an overview of 
the proposed upgrades to Mayfield Road, and information regarding sources of information 
used for the assessment.  Section 3 provides a description of the hydrogeologic setting of the 
Study Area, including physiography and topography, surface water features, geology and 
groundwater conditions.  Section 4 summarizes the hydrogeological constraints.  Section 5 
provides an assessment of the alternative solutions identified as part of the Class EA with 
respect to the hydrogeological constraints.  Section 6 outlines an impact assessment and 
mitigation methods for the identified preferred alternative. The study conclusions and 
recommendations are provided in Section 7.  A list of references is provided in Section 8.  All 
figures and tables referenced throughout this report are provided in Appendices A and B, 
respectively. 
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2.0 Background 

2.1 PROPOSED MAYFIELD ROAD UPGRADES 

Mayfield Road is a major east-west arterial road under the jurisdiction of the Region (Regional 
Road No. 14), and forms the boundary between the City of Brampton and the Town of Caledon.  
Within the Study Area, Mayfield Road generally consists of two lanes, carrying traffic between 
the eastern and western portions of the Region, with a posted speed limit of 80 km/hr, although 
approaching and at the intersections of Airport Road and The Gore Road the posted speed limit 
is 60 km/hr.   

In an earlier study, the Region identified a number of factors that have triggered the need for 
improvements to Mayfield Road.  These factors include: 

• Capacity deficiencies, both existing and future; 

• Structural condition; 

• Safety issues; and 

• Approved and proposed changes in surrounding land use. 

In addition, the Region anticipates that proposed long-term future changes to Highway 407 will 
have a significant impact on travel patterns on Mayfield Road. 

The Region is therefore currently completing a Class EA to outline proposed alternatives for 
implementing upgrades to the stretch of Mayfield Road between Airport Road in the west and 
Coleraine Drive in the east.   

2.2 GENERAL STUDY AREA DESCRIPTION 

The Study Area for this Class EA generally includes the 5.5 km stretch of Mayfield Road 
between Airport Road and Coleraine Drive in the Region of Peel.  For the purposes of this 
Hydrogeologic Assessment Report, the Study Area extends 500 m north and south of Mayfield 
Drive, 500 m west of Airport Road and 500 m east of Coleraine Drive.  Figure 1 illustrates the 
location of the Study Area. 

The land north of Mayfield Road is part of the Town of Caledon, and the land south of Mayfield 
Road is part of the City of Brampton.  At present, the majority of this area is agricultural with 
some existing residential development located near Airport Road and east of The Gore Road.  
Future urban development is proposed within the area south of Mayfield Road in the City of 
Brampton, while the area north of Mayfield Road in the Town of Caledon is designated as Prime 
Agricultural Land.   
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2.3 SOURCES OF INFORMATION 

This hydrogeologic assessment has been completed primarily as a desktop review, meaning 
that limited field investigations and collection of site-specific data has been undertaken.  As part 
of the desk-top review, data were available from a number of sources including: 

• Per an agreement between the Region and the MOE, an output from the MOE’s water well 
record (WWR) database was provided to Stantec by the Region for use in obtaining 
information on groundwater usage and stratigraphic information in the vicinity of the Study 
Area; 

• The Region also provided GIS mapping for the Study Area, which included aerial 
photography and mapping of surficial features; 

• Published GIS mapping from the Ministry of Natural Resources (MNR), which included the 
Ontario Base Mapping (OBM) and a digital elevation model (DEM) were used to obtain 
topographic information; 

• Published GIS mapping from the Ontario Geological Survey (OGS), which included mapping 
of physiography, surficial geology and bedrock geology; 

• A published geological report that covered the Study Area (White, 1975); 

• A groundwater modeling study of the Oak Ridges Moraine (EarthFX, 2006), which included 
the Study Area as part of its wider model domain; 

• A Toronto Region Conservation Authority (TRCA) report on the geology and groundwater 
resources within the Humber River Watershed (TRCA, 2008); 

• A geotechnical report (Stantec, 2008) prepared for the Study Area as part of the technical 
appendices for this Class EA; and 

• The Natural Environment Report (Stantec, 2010) prepared for the Study Area as part of the 
technical appendices for this Class EA. 
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3.0 Hydrogeologic Setting 

3.1 PHYSIOGRAPHY AND TOPOGRAPHY   

The Study Area is located within the physiographic region defined by Chapman and Putnam 
(1984) as the South Slope.  The South Slope is the first of three physiographic regions, together 
with the Peel Clay Plain and the Iroquois Lake Plain, which separate the Oak Ridges Moraine 
from Lake Ontario.  As the name implies, the South Slope physiographic region comprises the 
southern slope of the Oak Ridges Moraine extending from the Niagara Escarpment in the west 
to the Trent River in the east.  The Study Area is located about 15 km east of the Niagara 
Escarpment, in an area described by Chapman and Putnam (1984) as being covered by ground 
moraine of limited relief.  Figure 2 reproduces mapping from Chapman and Putnam (1984) and 
shows that the Study Area is primarily within a zone mapped as bevelled till plain, with the far 
western portion of the Study Area mapped as drumlinized till plain, consistent with the 
description of ground moraine in the area.  Immediately east of the Study Area, sand plains are 
mapped. 

Regionally, the ground surface topography slopes southward toward Lake Ontario, as shown in 
Figure 3.  The topography within the Study Area has been shaped somewhat by the numerous 
drainage features that cut through the Study Area in a roughly northwesterly to southeasterly 
direction; the West Humber River in particular where the river can be seen to have cut a steep 
valley into the surrounding landscape.  Along the length of Mayfield Road within the Study Area 
(see cross-section A-A’; Figure 7), the ground surface elevation ranges from a high of 
238 metres above mean sea level (mAMSL) at the western extent near Airport Road, to a low of 
213 mAMSL where the road crosses the West Humber River.  At the eastern limits of the Study 
Area at Coleraine Drive the ground surface elevation is approximately 230 mAMSL. 

3.2 SURFACE WATER FEATURES 

The Study Area is located within the Humber River Watershed, which is the largest watershed in 
the Toronto region covering roughly 903 km2.  Specifically, the Study Area is located primarily 
within the West Humber River subwatershed, which flows approximately 43 km from its source 
in the rolling hills of Caledon, over the Peel Plain in Brampton before joining the Main Humber in 
Toronto downstream of Albion Road in Summerlea Park (TRCA, 2007).   

Figure 4 provides a map of surface water features identified within and surrounding the Study 
Area.  A total of sixteen (16) water crossings were identified within the Study Area, numbered as 
tributaries 1 to 16 as shown on Figure 4, and discussed in detail in the Natural Environment 
Report (Stantec, 2010).  The West Humber River (tributary 11; Figure 4) is the main 
watercourse that flows through the Site, roughly parallel to The Gore Road.  Salt Creek 
(tributary 3; Figure 4), a tributary of the West Humber River, passes through the western portion 
of the Study Area.  Fifteen of the sixteen watercourses that flow through the Study Area are 
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within the West Humber River subwatershed, with only the most easterly un-named 
watercourse (tributary 16; Figure 4) being part of the Main Humber River subwatershed.   

Stantec (2010) did not identify any Provincially Significant Wetlands (PSWs) within the Study 
Area.  A single TRCA regulated wetland was noted in the NER upstream of tributary #11 (West 
Humber River).  As part of the terrestrial habitat survey completed for the Natural Environment 
Report, wetland communities were identified along 10 of the 16 tributaries (Stantec, 2010).  In 
addition, base mapping from the Region identifies two small wetland areas southeast of 
Mayfield Road between Innis Lake Road and Centreville Creek Road, outside of the Study Area 
of the Natural Environment Report (Study Area extended 120 m south of Mayfield Road).  

3.3 GEOLOGY  

The surficial quaternary geology of the area was originally mapped by White (1975).  Figure 5 
provides a map of the local surficial geology, based on mapping compiled by the Ontario 
Geological Survey (OGS, 2003) for the entire province.  A review of Figure 5 shows that the 
majority of the Study Area is underlain by fine-textured glaciolacustrine deposits of silt and clay, 
with the western and eastern limits underlain by clay to silt till.  Modern alluvium deposits of 
clay, silt and sand are mapped immediately surrounding the West Humber River (tributary #11) 
and four (4) of the other unnamed tributaries (5, 6, 12 and 14), with thin lenses of clay to silt till 
mapped within some of the stream valleys.  Bedrock is reported to be exposed at surface 
surrounding Salt Creek (tributary #3) and part of tributary #5. 

A review of the original mapping by White (1975) provides some additional information on the 
nature and origin of the surficial deposits.  The fine-textured glaciolacustrine deposits that 
underlie the majority of the Site are part of the Lacustrine-Wildfield Till Complex, which are 
interpreted by White (1975) to have been deposited in former Glacial Lake Peel.  The deposits 
are typically thin, only 0.6 to 0.9 m thick but may be up to 3 m thick where infilling of 
depressions on the ground surface at the time of deposition occurred.  Due to the thin nature of 
the unit, some of the original stratification of the deposits were lost due to on-going 
geomorphologic processes.   

The Lacustrine-Wildfield Till Complex overlies the Wildfield Till.  The Wildfield Till is the 
youngest till in the area, typically found directly overlying the Halton Till in an area approximately 
200 to 260 km2 centered on the West Humber River (White, 1975).  The Wildfield Till is a dark 
grey fine-grained till without any appreciable pebble content, but the presence of fine gravel 
together with light coloured silt balls gives the till a conglomeratic appearance (White, 1975).  
The Wildfield Till is only exposed at surface over an area of approximately 50 km2, generally 
immediately north of the Study Area but also represents the genesis of the clay to silt till 
mapped by the OGS (2003) at the eastern and western limits of the Study Area.  The Gooseville 
Moraine, a small horseshoe shaped moraine approximately 0.8 km wide by 27 km long 
composed of Wildfield Till, is mapped by White (1975) at the western end and north of the Study 
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Area.  However, the Gooseville Moraine has little surface expression, typically less than 1.5 m.  
The Wildfield Till is typically 0.6 m to 1.8 m thick, except in river valleys and in the Gooseville 
Moraine where it is found at thicknesses of 2.4 m to 4.6 m (White, 1975).  

The clay and silt till mapped along the various stream reaches is not the Wildfield Till, but the 
underlying older Halton Till.  The overlying Wildfield Till and Lacustrine-Wildfield Till Complex 
are interpreted to have been eroded away by the streams.  The Halton Till is a grey, weathered 
to yellowish or reddish brown, texturally variable, sandy silt to clayey silt diamicton interbedded 
with silt, sand and gravel.  It is typically 3 m to 6 m thick and locally up to 30 m thick.  The 
Halton Till is distinguished from the overlying Wildfield Till either by a 0.2 m to 0.3 m thickness 
of stratified silt which serves as a marker bed or on the basis of texture and colour (White, 
1975). 

A geotechnical investigation was conducted by Stantec (2008) and involved the drilling of 
30 auger probes (AP1 to AP15 and AP17 to AP31) along Mayfield Road to depths of 1.5 m to 
3.5 m below ground surface (BGS), at the locations shown on Figure 6.  The subsurface 
conditions encountered in this investigation are generally similar to those mapped by the OGS 
(2003) and White (1975).  Soil samples from AP4 and AP23 where submitted for grain size 
analysis, with the soils classified as sandy silty clay.  The D10 value, determined from a soil 
sample collected from AP23, was used to estimate a Hazen Permeability (Hazen, 1911) of 
1 x 10-8 m/s. 

Cross-sections A-A’ to G-G’ (Figures 7 to 13; locations shown on Figure 6) were created using 
MOE WWR obtained by the Region in 2007, and geology information from the geotechnical 
auger probes drilled by Stantec in 2008.  It should be noted that the locations of the MOE WWR 
have not been field verified.  Cross-Section A-A’ follows Mayfield Road through the Study Area, 
whereas the remaining cross-sections are perpendicular to Mayfield Road and progress from 
west to east, as shown on Figure 6.   

As shown in the cross-sections, the overburden at the Site is comprised mainly of clay with 
some sand and gravel.  The clay unit is found at ground surface, typically extending to bedrock 
throughout most of the Study Area although sand/gravel is mapped below the clay along cross-
section E-E’ (Figure 11) which runs roughly parallel to the West Humber River.  It is interpreted 
that the clay unit shown on the cross-sections represents undifferentiated Lacustrine-Wildfield 
Till Complex, Wildfield Till and Halton Till.  These units will be undifferentiated due to the nature 
of the logging associated with water well drilling.   

Sand and gravel is found at depth and is mainly discontinuous except in the central portion of 
the Site.  The sand and gravel is found directly overlying the bedrock in three of the MOE WWR 
or as a thin (< 5 m) layer within the clay.  The majority of the MOE WWR do not extend to the 
bottom of the sand and gravel unit therefore the maximum thickness is unknown.  A regional 
cross-section along the West Humber River (TRCA, 2008), prepared using the model developed 
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by EarthFX (2006), indicates that the upper fine-grained materials (Lacustrine-Wildfield Till 
Complex, Wildfield Till and Halton Till are grouped together in the model) are underlain by a thin 
layer (< 10 m thick) of aquifer material, directly overlying bedrock. 

Regionally, Precambrian bedrock is overlain by westward dipping Paleozoic bedrock formations, 
which were deposited in an ancient sea and subsequently tilted when the North American 
tectonic plate collided with the European plate.  The Site is underlain by the Georgian Bay 
Shale, which in turn rests on limestones of the Simcoe Group, which overlay the Precambrian 
basement (OGS, 2006).  The shale is described as grey-green to grey-blue, platy to thin 
bedded, and is interbedded with 0.03 m to 0.08 m thick lenticular beds of calcareous siltstone 
and limestone (White, 1975).    

The bedrock surface in the area is of variable topography, having been weathered considerably 
prior to the onset of major glacial activities approximately 135,000 years ago.  At the onset of 
the glaciation, the ancient Laurentian River and its tributaries were the predominant drainage 
features for the Great Lakes basin area.  These drainage features eroded the Paleozoic 
bedrock, forming deep bedrock channels or troughs that subsequently influenced glacial flows 
and their deposits.  Mapping of the bedrock topography by White (1975) indicates that the 
bedrock elevation along Mayfield Road within the Study Area is variable, on the order of 205 to 
226 mAMSL, with an overall decreasing trend in top of bedrock elevation to the south towards 
Lake Ontario.  To the west of the Study Area, a large bedrock valley is mapped by White (1975), 
while to the northeast of the Study Area a smaller southeast trending bedrock trough is mapped. 

OGS (2003) mapping indicates that bedrock is found at surface along Salt Creek and the former 
river valley immediately to the northeast, and MOE WWR within 500 m of the Site indicate that 
the top of the bedrock ranges in depth from 2 m BGS to 50 m BGS (see cross-sections; 
Figures 7 to 13).  Bedrock was not encountered during the geotechnical investigation. 

3.4 HYDROGEOLOGY 

Due to the complex nature of the deposits within the vicinity of the Oak Ridges Moraine, nine (9) 
conservation authorities across the ORM joined together in 2000 as the Conservation 
Authorities Moraine Coalition (CAMC) to advocate for and protect the moraine along its 
160-kilometre length.  As part of its on-going work, the CAMC commissioned a comprehensive 
hydrogeologic study / groundwater model of the ORM which included within its scope the South 
Slope, Peel Clay Plain and Iroquois Lake Plain physiographic regions.  The Study Area for this 
assignment thus falls within the model domain.  The hydrogeologic study included a thorough 
review of the literature and compilation of all available geologic sources (i.e. water well records, 
consultant borehole logs, municipal well records, etc).  The results of the study are presented in 
a report entitled Groundwater Modeling of the Oak Ridges Moraine Area (EarthFX, 2006).   

A series of eight (8) hydrostratigraphic units, consisting of four (4) overburden aquifers, three (3) 
overburden aquitards, and the upper weathered bedrock zone, were identified by EarthFX 
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(2006) within the model domain.  A cross-section, along the length of the West Humber River, 
crossing through the Study Area at Mayfield Road and The Gore Road, was prepared using the 
EarthFX (2006) model and presented in TRCA (2008).  This cross-section shows that in the 
vicinity of the Study Area only the upper three hydrostratigraphic units are present: an upper 
surficial aquifer comprised of surficial sand deposits and weathered surfaces of till; an aquitard 
referred to as the Halton Aquitard comprised mainly of the Halton Till across the model domain 
but will include the Wildfield Till local to the Study Area; and an aquifer comprised of ORM sand 
and gravel deposits.  This is in general agreement with the local cross-sections presented within 
this report for the Study Area. 

With the Study Area, static groundwater elevations reported in the MOE WWR for overburden 
wells and bedrock wells within 500 m of the Site are presented in Figures 14 and 15, 
respectively.  The depth to groundwater ranges from 5.5 m below ground surface (BGS) to 
29.0 mBGS.  The auger probes drilled at the Site by Stantec (2008) as part of the geotechnical 
investigation within the Study Area were not found to contain any standing water at their final 
depth of 1.5 mBGS, with the exception of auger probes AP30 and AP31 (Figure 6).  These two 
auger probes, drilled adjacent to Salt Creek and West Humber River, respectively, were 
advanced deeper than the remaining auger probes to depths of 3.5 mBGS.  At the completion of 
drilling, groundwater was measured in both auger probes at a static level of 2.4 mBGS.  In 
addition, auger probes AP19 and AP26, located near West Humber River and tributary #12, 
respectively, were reported to have wet soil at a depth of 0.4 to 1.5 mBGS and 0.7 to 1.5 
mBGS, respectively.  In drive-point piezometers installed as part of this hydrogeologic 
investigation (locations shown on Figure 6), groundwater levels ranged from 0.2 to 1.2 m in 
depth. 

Due to the highly variable water levels shown on Figures 14 and 15, it was not possible to draw 
groundwater elevation contours based on these data, regional overburden groundwater flow 
was mapped by TRCA (2008) for the Humber River Watershed using the EarthFX (2006) 
groundwater model.  Groundwater flow direction is generally correlated with major topographical 
features, and in the vicinity of the Study Area is in a general southeasterly direction towards 
Lake Ontario. 

3.5 GROUNDWATER RECHARGE 

Estimates of groundwater recharge within the Humber River watershed are provided in TRCA 
(2008).  The major recharge areas are to the north of the Study Area, where the sands and 
gravels of the Oak Ridges Moraine are exposed at ground surface.  Within the vicinity of the 
Study Area, the presence of till and other fine-grained deposits at surface limit groundwater 
recharge.  Mapping by the TRCA (2008) indicates that within the Study Area annual 
groundwater recharge rates are less than 100 mm/year compared to areas of the Oak Ridges 
Moraine where groundwater recharge rates up to 300 mm/year are estimated. 
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3.6 GROUNDWATER-SURFACE WATER INTERACTION 

The South Slope physiographic region is drained by numerous small creeks that are tributaries 
to major rivers draining into Lake Ontario.  Springs along the lower slopes of the Oak Ridges 
Moraine provide baseflow for many of those creeks (EarthFX, 2006).   

A map showing groundwater discharge within the Humber River Watershed is provided in TRCA 
(2008) based on output from the EarthFX (2006) groundwater model.  Minor areas of 
groundwater discharge are noted north of Mayfield Road near the headwaters of Salt Creek, 
with an area of groundwater discharge to the West Humber River noted downstream from 
Mayfield Road.  No significant groundwater discharge to either Salt Creek, the West Humber 
River or the unnamed tributaries are noted within the vicinity of the Study Area.   

As part of the Natural Environment Report (Stantec, 2010), a detailed assessment of each 
surface water crossing was completed, and an assessment of fish species found within the 
Study Area undertaken.  In general, conditions of the tributaries did not suggest groundwater 
discharge conditions existed, with two exceptions.  On tributary #5 (see Figure 4), watercress 
was noted upstream and downstream of the Mayfield Road crossing, evidence to suggest 
possible groundwater discharge conditions.  On tributary #9, downstream of the Mayfield Road 
crossing at the confluence of tributary #9 with tributary #8 near where these tributaries join the 
West Humber River, clear flowing water was noted and was thought to potentially be due to 
groundwater discharge conditions.  However, during a site visit on September 11, 2009 as part 
of this hydrogeologic investigation, tributaries #8 and 9 were found to be dry. 

To further investigate the potential interaction of groundwater and surface water within the Study 
Area, six (6) drive-point piezometers were installed within the surface water features at water 
crossings 3, 5, 6, 11, 12 and 14 on September 11, 2009.  Over the period September 15 to 18, 
2009, water levels in the drive-point piezometers and the adjacent surface water body were 
monitored a total of four (4) times.  Table 1 provides a summary of the drive-point piezometer 
details and the water level data.  A review of the results indicates that at tributaries 5 and 12, 
groundwater discharge conditions exist, with strong upward vertical hydraulic gradients on the 
order of 0.36 and 0.1 m/m, respectively.  At tributary #3 (Salt Creek) weaker upward vertical 
hydraulic gradient on the order of 0.03 to 0.05 m/m was measured, also indicating groundwater 
discharge conditions.  At tributary #6, the groundwater and surface water levels are 
approximately coincident, indicating interaction between the two but only very weak vertical 
hydraulic gradients.  In contrast, strong downward vertical hydraulic gradients on the order of 
0.6 and 0.5 m/m, respectively, were measured at tributary #11 (West Humber River) and 
tributary #14, indicating that groundwater discharge conditions are not anticipated. 

3.7 GROUNDWATER USE 

The TRCA (2008) provides a discussion of groundwater use within the Humber River 
Watershed.  In general, water supply for urban centres is from surface water sources, although 
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in rural areas and smaller urban centres groundwater is relied on for individual and municipal 
water supply.  There are currently no municipal supply wells within the West Humber River 
subwatershed, in which the Study Area is located.  The estimated total daily withdrawl of 
groundwater (including agricultural, commercial, recreational, livestock, institutional and water 
supply) from the West Humber River subwatershed was 810 m3/day, compared to 8,581 m3/day 
in the East Humber River subwatershed and 10,389 m3/day in the Main Humber River 
subwatershed. 

The closest municipal groundwater well to the Study Area is Kleinburg #3 (TRCA, 2008) located 
east of the intersection of Mayfield Road and Coleraine Drive, within the Main Humber River 
subwatershed.  Delineation of well head protection areas (WHPA) for the Kleinburg #3 
municipal well was completed by EarthFX (2007), and show that the 25-year time of travel to the 
Kleinburg #3 does not extend west of Highway 50 and therefore is outside of the Study Area. 

The MOE WWR indicates that there are 86 private wells within 500 m of the section of Mayfield 
Road being considered as part of this Class EA.  Of these wells, 65% (56) are completed in the 
shale, 23% (20) are completed in the lower overburden (silt, sand or gravel) and 8% (7) are 
completed in clay.  Wells installed in the shale were installed at depths ranging from 4.57 mBGS 
to 51.82 mBGS, and the wells installed in the silt, sand and gravel range in depth from 
5.49 mBGS to 60.96 mBGS.  The current status of these wells has not been confirmed as part 
of this assessment.  However, given the rural setting of the section of Mayfield Road in which 
the Study Area is located, with the exception of an urban subdivision noted south of Mayfield 
Road in the vicinity of Airport Road, it is probable that many of the wells identified within the 
MOE WWR are in use currently for water supply to individual residences. 
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4.0 Identification of Hydrogeological Constraints 

This section provides a discussion of constraints to development based on the geologic and 
hydrogeologic conditions in the Study Area outlined in the previous section. 

4.1 DEPTH TO BEDROCK 

Although it does not represent a true hydrogeological constraint, a review of the geologic 
conditions has indicated that there are locations within the Study Area where the depth to 
bedrock is shallow.  Bedrock is mapped at ground surface along Salt Creek between Innis Lake 
Road and Airport Road.  A review of the cross-sections developed for the Study Area shows 
that the depth to bedrock is only a few metres between Innis Lake Road and Airport Road 
(cross-section A-A’; Figure 7), at Innis Lake Road (cross-section C-C’; Figure 9) and at Humber 
Station Road (cross-section F-F’; Figure 12). 

Consideration for the shallow bedrock should be allowed for in planning for excavation in these 
areas.   

4.2 DEPTH TO GROUNDWATER 

The depth to groundwater within the Study Area, as determined from the geotechnical study, is 
typically greater than 1.5 m BGS. Water levels adjacent to Salt Creek and West Humber River 
were found to be about 2.4 m BGS.  Groundwater discharge conditions were measured at Salt 
Creek (Creek #3), Creek #5, Creek #6 and Creek #12.     

Therefore, depending on the depth of excavation for the road work, dewatering may be required 
during construction, particularly at the creek crossings.  However, based on the fine-grained 
texture and relatively low permeability of the upper overburden identified as part of the 
geotechnical investigation (Stantec, 2008), dewatering rates would not likely be significant.   

4.3 GROUNDWATER DISCHARGE FEATURES 

Within the Study Area, several areas where groundwater discharges to surface water features 
have been identified.  Specifically, this has been confirmed at tributaries #3, 5, 6 and 12.    

Therefore, groundwater discharge to surface water represents a potential constraint to 
development.  The prime concern with respect to this is the temporary reduction of baseflow in 
the surface water features during dewatering for construction.  Potential mitigation measures 
could include the discharge of water pumped for dewatering to the surface water features. 

4.4 GROUNDWATER RECHARGE 

Within the vicinity of the Study Area, the presence of till and other fine-grained deposits at 
surface serve to reduce groundwater recharge, and the TRCA (2008) estimates that the annual 
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groundwater recharge rate is less than 100 mm/year.  However, in areas where the bedrock is 
shallow and the overburden is thin, specifically near Salt Creek and Humber Station Road 
groundwater recharge rates may be higher.   

In general, maintaining groundwater recharge post-development is not considered a significant 
constraint for development. 

4.5 MUNICIPAL WELL HEAD PROTECTION AREAS 

No municipal water supply wells, or municipal well head protection areas (WPHA) are defined 
within the Study Area, and therefore do not represent a constraint to development. 

4.6 PRIVATE WELLS 

MOE WWR indicate there are 86 private wells within 500 m of the section of Mayfield Road 
being considered as part of this Class EA .  Sixteen (16) of these wells are less than 10 m deep, 
which is considered relatively shallow.  All except three of these wells are screened in the shale.  
If these wells still exist and are still in use, the quantity and quality of the water could be 
impacted by the proposed construction, and therefore represents a potential constraint to 
development.   

Temporary impacts to quantity could result from dewatering during the construction.  Impacts to 
water quality could result from dewatering or active construction.  Water quality concerns related 
to dewatering may result from drawing impacted groundwater (i.e. from a septic system) toward 
private wells that are located within the zone of influence of the pumping.  It is also possible that 
the operation of heavy equipment and excavation into the bedrock, if required, could temporarily 
increase turbidity and total suspended solids in the water. 

A residential well survey should be conducted within the Study Area to verify the presence and 
status of private wells along Mayfield Road, prior to construction.  If private wells are found and 
still in use, Stantec recommends collecting a baseline water quality sample and conducting 
water level monitoring before and throughout the construction period.  Monitoring would only be 
completed with the owner’s permission.  In the event of groundwater interference, a remedial 
measure, such as provision of potable water to the resident, should be implemented until the 
water quantity and/or quality is restored to pre-construction conditions. 

4.7 AQUIFER SENSITIVITY 

In order to further characterize the potential impact to the aquifer system underlying the study 
area, intrinsic susceptibility mapping was completed using data provided in the MOE water well 
records.  An intrinsic susceptibility index (ISI) was calculated for each well using the method 
presented in MOE (2001).  This method considers the depth and type of material overlying a 
confined aquifer to arrive at a semi-quantitative risk rating of High, Medium, or Low.   
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The results of the ISI mapping for the study area are presented on Figure 16.  Individual well ISI 
designations are indicated using red, yellow, and green dots for High, Medium, and Low index 
ratings, respectively.  As shown in Figure 16, the ISI at the Site ranges from High to Low.  The 
ISI is High near Salt Creek and Humber Station Road where the bedrock is shallow and overlain 
by a relatively thin layer of clay.  Cross-sections C-C’ (Figure 9) and F-F’ (Figure 12) illustrate 
this.  Elsewhere at the Site where the bedrock is deeper and the clay overburden is thicker, the 
ISI is Medium to Low. 

In areas where the ISI is High, activities at the surface (e.g. road construction and road salt 
application) have a greater potential for impacting the groundwater.  When the road is widened, 
more road salt would likely be applied.  The potential additional impact from this could be 
mitigated through diverting runoff from the sensitive areas through drainage improvements or by 
using less or alternative de-icing agents.     
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5.0 Assessment of Alternative Solutions    

There are four (4) preliminary design concepts being considered for the widening of Mayfield 
Road, as follows:   

Concept 1 – Widening equally about the existing centerline; 

Concept 2 – Widening to the north; 

Concept 3 – Widening to the south; and 

Concept 4 – Modified alignment to minimize property impacts. 

Based on a review of the hydrogeological constraints presented in Section 4.0, the proposed 
design concepts would all be equally viable from a hydrogeological perspective.  A slight 
preference for Concept 4 was assessed as minimizing property impacts would also serve to 
minimize potential domestic well impacts.     
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1.0 Introduction 

The purpose of this report is to address the hydraulic and water quality concerns associated 

with construction along Mayfield Road, in the Region of Peel.  The study area contains 23 

centreline culvert crossings of Mayfield Road between Airport Road and Coleraine Drive, and 

one culvert across Coleraine Drive at the intersection of Mayfield Road with Coleraine Drive.  

This analysis was undertaken in order to determine whether the culverts are appropriately sized 

under existing conditions, to select the appropriate dimensions of the culverts under proposed 

conditions, and to determine the required stormwater management controls for the site.   

Mayfield Road is a major east-west arterial road and it generally consists of two rural lanes and 

gravel shoulders.  Mayfield Road is a Regional Road which forms the boundary between the 

Town of Caledon and the City of Brampton. Based on the Region of Peel Design, Specification 

& Procedures Manual for Storm Sewers (December 2006), culverts that cross an arterial 

roadway are to be designed for a 25-year storm and should have a minimum diameter of 

600 mm.  Major crossings (drainage areas larger than 50 ha) are to be designed for a Regional 

Storm event.   
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2.0 Background Information 

A number of field inspections were carried out in 2007 to assess the existing highway culverts 

within the project limits to fully document the culverts.  No visible signs of flooding were present.  

This information is summarized in Table 1.  There were 24 centreline culverts (23 on Mayfield 

Road and 1 on Coleraine Drive) subject to a review of capacity within the study area.  Eight of 

the culverts were recommend to be replaced due to poor culvert conditions observed during the 

culvert inspection.   

Mayfield Road corridor runs through the Region of Peel and is bordered on the north by the 

Town of Caledon and on the south by the City of Brampton.  All of the culverts are located within 

the Humber River watershed.  The drainage areas consist primarily of clay loam till with good to 

poor drainage, which was derived from the Soil Survey of Peel County – Report No. 18 of the 

Ontario Soil Survey, (Ministry of Agriculture and Food, 1953). The land use is primarily 

agricultural with a few hamlets and one industrial park at the northeast corner of 

Catchment 1190.   
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Table 1: Summary of Existing Culvert Characteristics 
 

Station 
  

Material 
  

Shape 
  

Dimensions 
(mm) Drainage 

Area 
(ha) 

Culvert 
Length  

(m) 

Comments 
  

Regulated 
Area 

  Span 
Height / 

Diameter 

                  

10+425 CSP Circular   1200 10.1 19.6 impact damage no 

10+689 CSP Elliptical 2500 1800 42.8 30.6 blocked by debris yes 

11+015 Concrete Box 9000 2600 N/A 25.0   yes 

11+603 CSP Circular   1200 5.7 21.5 
severe corrosion / 

deformed 
no 

11+800 Concrete Box 3600 1830 377.0 29.4 impact damage yes 

11+812 CSP Circular  750 377.0 20.6 good condition yes 

12+300 Concrete Box 5500 1950 402.1 37.9 good condition yes 

12+500 CSP Circular   1800 89.6 41.6 
corrosion through 

at bottom 
yes 

12+787 CSP Circular   600 1.4 23.1 severe impact no 

12+927 PVC Circular   450 5.4 21.6 good condition no 

13+763 CSP Circular   1050 20.3 24.7 
corrosion through 

at bottom  
no 

13+970 PVC Circular   915 35.1 31.0 good condition yes 

14+177 PVC Circular   1100 60.0 30.7 
unstable 

embankment 
yes 

14+400 Concrete Arch 9000 4000 N/A 25.0 sedimentation yes 

15+156 Concrete Box 6070 1250 560.0 20.7 
flow blocked by 

vegetation 
yes 

15+249 CSP Circular   1200 17.9 19.7 good condition no 

15+454 CSP Circular   600 5.6 20.0 light corrosion no 

15+693 CSP Circular   600 1.8 18.5 light corrosion no 

15+885 CSP Circular   900 666.0 30.3 
light corrosion and 

impact damage 
yes 

15+955 Concrete Box 4630 1590 666.0 21.7 sedimentation yes 

16+327 CSP Circular   1200 5.4 20.1 good condition no 

16+700 CSP Circular   450 2.3 20.6 
unstable 

embankment 
no 

16+842 CSP Circular   450 0.9 18.7 blocked by debris no 

16+887 CSP Circular   450 0.9 17.8 buried outlet no 
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3.0 Existing Conditions 

3.1 HYDROLOGIC MODELLING 

A detailed surface water assessment has been completed to quantify surface drainage 

characteristics of lands contributing drainage through the Mayfield Road right-of-way within the 

study area in order to assess the performance of the existing drainage system.  Hydrologic 

event modelling was used to quantify the peak flow rates upstream of each culvert during the 

25-year and 100-year rainfall events.  The hydrologic model SWMHYMO was used to determine 

peak flows to the roadway.  To assess the drainage system, the area was modelled using the 1, 

6, 12, and 24-hour AES storm distributions for Toronto, Ontario (used in the Humber River 

Watershed modelling).  The highest flow rate was used for the culvert analysis.  The Regulatory 

flow rate is calculated as the higher of the proposed conditions 100-year uncontrolled flow or the 

Regional Storm (Hurricane Hazel).  

Catchment areas were delineated based on 1:10,000 Ontario Base Mapping as shown on 

Figure 1.0.  Additional drainage information was obtained from aerial photography of the area 

and supplemental topographic survey completed by Stantec Consulting Ltd. in 2007.  

Catchment area delineation and hydrologic modelling was not completed for the culverts at 

Stations 11+015 and 14+400 since detailed hydrologic and hydraulic modelling has already 

been completed by the Toronto and Region Conservation Authority (TRCA) for these culverts.  

Catchment parameters are provided in Appendix A, while the hydrologic model files are 

provided in Appendix B and summarized in Table 2.  The culverts at Stations 11+800 and 

11+812 as well as 15+885 and 15+955 are located near each other and during flood events act 

as a single crossing.   
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Table 2 – Summary of Culvert Flows 

Station Catchment ID 
Drainage 
Area (ha) 

Peak Flows (m
3
/s) 

Design  Check  Regulatory 

10+425 110 10.1 0.566 0.751 1.470 

10+689 120 42.8 1.850 2.484 5.792 

11+015 130 N/A 25.44 33.39 96.70 

11+603 140 5.7 0.304 0.420 0.805 

11+800 
150 

377.0 8.430 11.288 43.418 

11+812 377.0 8.430 11.288 43.418 

12+300 160 402.1 8.254 11.073 11.661 

12+500 170 89.6 2.604 3.554 0.202 

12+787 180 1.4 0.086 0.120 0.777 

12+927 190 5.4 0.219 0.295 2.895 

13+763 1100 20.3 1.120 1.546 5.043 

13+970 1110 35.1 1.741 2.340 8.518 

14+177 1120 60.0 2.302 3.064 60.007 

14+400 1130 N/A 31.36 41.65 112.97 

15+156 1140 560.0 9.396 12.367 2.579 

15+249 1150 17.9 0.774 1.039 0.793 

15+454 1160 5.6 0.224 0.299 0.277 

15+693 1170 1.8 0.262 0.392 9.783 

15+885 1180 666.0 13.515 17.494 63.926 

15+955 1190 666.0 13.515 17.494 71.888 

16+327 1200 5.4 0.243 0.325 0.795 

16+700 1210 2.3 0.137 0.191 0.327 

16+842 1220 0.9 0.061 0.084 0.135 

16+887 1230 0.9 0.109 0.163 0.127 

 

3.2 HYDRAULIC MODELLING  

In accordance with Region of Peel criteria, the culverts should accommodate the design storm 

(25-year flow).  Culverts with less than 1.0 m of freeboard to the top-of-road elevation during the 

design storm may indicate that the culvert is undersized.  A check was made to ensure that the 

water level upstream of the highway crossing was below the roadway elevation during the 100 

year rainfall event.  Culverts with drainage areas larger than 50 ha were also analyzed using the 

Regulatory storm to ensure that the proposed crossings will not negatively impact the 

Regulatory floodplain. 

The peak flows from the hydrologic modelling were used along with the existing culvert data in 

CulvertMaster, a program used to assist in design and analysis of culverts, to determine the 
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existing conveyance capacity of each culvert.  The results of the hydraulic analysis for the 

existing highway culverts are included in Appendix C and summarized in Table 3.  Tailwater 

depths were assumed to be 60 % of the culvert height (approximately equal to critical depth).  

Invert elevations, lengths, dimensions, and other culvert characteristics were obtained from 

culvert inspection reports and topography of the roadway.  Water levels for the major crossings 

(Salt Creek – Station 11+015 and the West Humber River Humber –Station 14+400) were 

analyzed using HEC-RAS modelling provided by the TRCA and are capable of passing the 

Regional Storm without overtopping Mayfield Road. 
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Table 3 – Hydraulic Assessment of Existing Culverts 

Station Catchment ID 

Dimension (mm) 

Drainage 
Area (ha) 

Summary of Hydraulic Performance 

Design Storm Check Storm 

Width 
Height / 

Diameter 
(mm) 

Freeboard 
Depth of 

Headwater 
Water Level 

> 1.0 m 
< 

1.5xCulvert 
Diameter 

< Edge of 
Travelled Lane 

10+425 110   1200 10.1 Yes Yes Yes 

10+689 120 2500 1800 42.8 Yes Yes Yes 

11+015 130 9000 2600 N/A Yes Yes Yes 

11+603 140   1200 5.7 Yes Yes Yes 

11+800 
150 

3660 1830 377.0 Yes Yes Yes 

11+812   750 377.0 Yes Yes Yes 

12+300 160 5500 1950 402.1 Yes Yes Yes 

12+500 170   1800 89.6 Yes Yes Yes 

12+787 180   600 1.4 No Yes Yes 

12+927 190   450 5.4 Yes Yes Yes 

13+763 1100   1050 20.3 No Yes Yes 

13+970 1110   915 35.1 Yes Yes Yes 

14+177 1120   1100 60.0 Yes Yes Yes 

14+400 1130 9000 4000 N/A Yes Yes Yes 

15+156 1140 6070 1250 560.0 Yes Yes Yes 

15+249 1150   1200 17.9 Yes Yes Yes 

15+454 1160   600 5.6 Yes Yes Yes 

15+693 1170   600 1.8 Yes Yes Yes 

15+885 1180   900 666.0 No Yes Yes 

15+955 1190 4630 1590 666.0 No Yes Yes 

16+327 1200   1200 5.4 Yes Yes Yes 

16+700 1210   450 2.3 Yes Yes Yes 

16+842 1220   450 0.9 Yes Yes Yes 

16+887 1230   450 0.9 No Yes Yes 
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3.3 EXISTING CONDITIONS HYDRAULIC SUMMARY  

Based on the existing conditions hydraulic analysis of the 24 centreline culverts the following 

conclusion can be drawn: 

• 19 culverts passed the design storm (25-year) with greater than 1.0 m of freeboard 

• 5 culverts passed the design storm with less than 1.0 m of freeboard 

• None of the culverts overtop the roadway during the 100-year rainfall event 
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4.0 Proposed Conditions  

4.1 HYDROLOGIC MODELLING 

The Humber River Watershed Plan (TRCA, 2007) requires that all future development control 

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

100-year storm.  This policy is in agreement with the guidelines for the Region of Peel, City of 

Brampton, and Town of Caledon.  Since any future development would be required to maintain 

the existing flow rates, the proposed hydraulic analysis will use the existing flows to determine 

the proposed culvert diameters.  The Regulatory flow rate, based on the greater of the proposed 

conditions 100-year uncontrolled flow or the Regional Storm (Hurricane Hazel) was used to 

determine the impact to the Regulatory flood plain for culverts with a drainage area greater than 

50 ha.  

4.2 HYDRAULIC MODELLING 

The peak flows from the hydrologic modelling were used along with the proposed culvert data in 

CulvertMaster to determine the conveyance capacity of each culvert.  Due to the widening of the 

road the culverts were extended and raised to maintain existing drainage pathways.  Several 

culverts that were acceptable under existing conditions are proposed for replacement due to the 

proposed road geometry or other factors such as the presence of endangered species habitat 

(Redside Dace).   

The roadway culverts should accommodate the design flow (25-year).  Culverts were designed 

to have a headwater depth less than 1.5 times the height of the culvert and more than 1.0 m of 

freeboard during the design storm.  A check was made to ensure that the water level upstream 

of the highway crossing was below the roadway elevation during the 100-year rainfall event.   

Preliminary pipe dimensions were calculated based on the proposed road geometry, ground 

elevations upstream and downstream of the road, and the existing channel locations.  Culvert 

sizes were calculated assuming the same material as existing conditions.  Different culvert 

materials and inlet geometry (i.e. headwalls) could result in changes to the culvert dimensions.  

The peak flows from the hydrologic modelling were used along with the culvert data in 

CulvertMaster or HEC-RAS to determine the conveyance capacity of each culvert.  The results 

of the hydraulic analysis for the highway culverts are included in Appendix C and summarized in 

Table 4.  Tailwater at 60% of the culvert height, approximately equal to critical depth, was 

assumed for most of the proposed culverts. Invert elevations and top of road elevations were 

based on detailed topography along the roadway and the proposed road profile.  For culverts 

with a drainage area of 50 ha or larger, the Regulatory floodplain was calculated under existing 

and proposed conditions to ensure the flood elevation was maintained or decreased as shown 

in Table 5.   
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Table 4 – Hydraulic Assessment of Proposed Culverts 

Station Catchment ID 

Dimension (mm) 

Drainage 
Area (ha) 

Summary of Hydraulic Performance 

Design Storm 
Check 
Storm 

Width 
Height / 

Diameter 
(mm) 

Freeboard 
Depth of 

Headwater 
Water 
Level 

> 1.0 m 
< 

1.5xCulvert 
Diameter 

< Edge of 
Travelled 

Lane 

10+425 110  1200 10.1 Yes Yes Yes 

10+689 120  1800 42.8 Yes Yes Yes 

11+015 130 18400 3000 N/A Yes Yes Yes 

11+603 140  1200 5.7 Yes Yes Yes 

11+800 
150 

5480 1830 377.0 Yes Yes Yes 

11+812  750 377.0 Yes Yes Yes 

12+300 160 6100 2100 402.1 Yes Yes Yes 

12+500 170  2400 89.6 Yes Yes Yes 

12+787 180  600 1.4 No Yes Yes 

12+927 190  600 5.4 Yes Yes Yes 

13+763 1100 Twin 900 20.3 Yes Yes Yes 

13+970 1110  915 35.1 Yes Yes Yes 

14+177 1120  1100 60.0 Yes Yes Yes 

14+400 1130 15600 4000 N/A Yes Yes Yes 

15+156 1140 6000 1800 560.0 Yes Yes Yes 

15+249 1150  1200 17.9 Yes Yes Yes 

15+454 1160  600 5.6 Yes Yes Yes 

15+693 1170  600 1.8 Yes Yes Yes 

15+885 1180  900 666.0 Yes Yes Yes 

15+955 1190 5480 1520 666.0 Yes Yes Yes 

16+327 1200  1200 5.4 Yes Yes Yes 

16+700 1210  600 2.3 Yes Yes Yes 

16+842 1220  600 0.9 Yes Yes Yes 

16+887 1230  600 0.9 No Yes Yes 
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Table 5 – Regulatory Floodplain Comparison 

Catch 
ment  

ID 

Drainage 
Area (ha) 

Station 

Existing 
Dimensions  

Proposed 
Dimensions 

Regulatory 
Flow 

Existing 
Spill 

Elevation 

Proposed 
Spill 

Elevation 

Spill 
Elevation 
Differenc

e 

Existing 
Regulatory 
Water Level 

Proposed 
Regulatory 
Water Level 

High 
Water 
Level 

Difference Span 
Height/ 
Diam.  

Span 
Height/ 
Diam.  

      (mm) (mm) (mm) (mm) (m
3
) (m) (m) (m) (m) (m) (m) 

130 N/A 11+015 9000 2600 18400 3000 96.7 226.51 226.45 -0.06 227.25 225.64 -1.61 

150 

377.0 11+800 3600 1830 7200 1830 43.4 223.43 224.21 0.79 223.82 223.64 -0.18 

377.0 11+812   750   750 43.4 223.43 224.21 0.79 223.82 223.64 -0.18 

160 402.1 12+300 5500 1950 6100 2100 46.5 222.64 223.22 0.58 221.39 220.42 -0.97 

170 89.6 12+500   1800   1950 11.7 223.33 225.33 2.00 223.36 223.04 -0.32 

1120 60.0 14+177   1100   1200 8.5 221.02 220.87 -0.15 221.14 221.00 -0.14 

1130 N/A 14+400 9000 4000 15600 4000 130.0 218.17 218.22 0.05 216.38 214.48 -1.90 

1140 560.0 15+156 6070 1250 6000 1800 60.0 222.39 222.50 0.11 222.89 222.89 0.00 

1180 666.0 15+885   900   900 71.9 224.37 224.20 -0.18 223.77 223.65 -0.12 

1190 666.0 15+955 4630 1590 5480 1520 71.9 223.11 223.04 -0.07 223.77 223.65 -0.12 
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Based on detailed culvert inspections and the hydraulic analysis all of the culverts except 1 are 

recommended for replacement as summarized in Table 6:  

Table 6 – Summary of Culvert Recommendations 

Station 
Existing 

Dimension (mm) 
Proposed 

Dimension (mm) 
Recommendation  Comments 

 Width 
Height / 

Diameter 
Width 

Height / 
Diameter 

  

10+425   1200  1200 Replace Poor condition 

10+689 2500 1800  1800 Replace Poor condition 

11+015 9000 2600 18400 3000 Replace Redside Dace Habitat 

11+603   1200  1200 Replace Poor condition 

11+800 3660 1830 7200 1830 Replace Insufficient capacity 

11+812   750  750 Extend Insufficient length 

12+300 5500 1950 6100 2100 Replace Insufficient capacity 

12+500   1800  1950 Replace Poor condition 

12+787   600  600 Replace 
Insufficient capacity and 

poor condition 

12+927   450  600 Replace 
Does not meet minimum 

size requirements 

13+763   1050 Twin 900 Replace 
Insufficient capacity and 

poor condition 

13+970   915  915 Replace New culvert alignment 

14+177   1100  1200 Replace New culvert alignment 

14+400 9000 4000 15600 4000 Replace Redside Dace Habitat 

15+156 6070 1250 6000 1800 Replace New culvert alignment 

15+249   1200  1200 Replace New culvert alignment 

15+454   600  600 Replace New culvert alignment  

15+693   600  600 Replace New culvert alignment 

15+885   900  900 Replace New culvert alignment 

15+955 4630 1590 5480 1520 Replace Insufficient capacity  

16+327   1200  1200 Replace New culvert alignment 

16+700   450  600 Replace 
Does not meet minimum 

size requirements 

16+842   450  600 Replace Poor condition 

16+887   450  600 Replace 
Insufficient capacity and 

poor condition 



CULVERT AND STORMWATER MANAGEMENT REPORT 

MAYFIELD ROAD EA - AIRPORT ROAD TO COLERAINE DRIVE    
Proposed Conditions 

 

 

ji w:\active\160210480\design\report\report 2013-final for real this time\rpt_j12_12_mayfield ea-culv-swm-analysis.doc 4.5  

4.3 PROPOSED CONDITIONS HYDRAULIC SUMMARY  

Of the 24 culverts along Mayfield Road, the following conclusions can be drawn:   

• 10 culverts are proposed for replacement with similar culvert sizes.  These culverts have 

sufficient capacity but were in poor condition or required realignment 

• 13 culverts are proposed to be increased in size 

• 1 culvert is proposed to be retained with extensions 

Two of the proposed culverts (Stations 12+787 and 16+887) do not have 1 m of freeboard to the 

roadway during the design (25-year) rainfall event.  Maximum culvert diameters were limited by 

the height of the road and the surrounding ditch elevations.  These may change in the future 

design.   

 



CULVERT AND STORMWATER MANAGEMENT REPORT 

MAYFIELD ROAD EA - AIRPORT ROAD TO COLERAINE DRIVE    

ji w:\active\160210480\design\report\report 2013-final for real this time\rpt_j12_12_mayfield ea-culv-swm-analysis.doc 5.1  

5.0 Stormwater Management (SWM) 

The Humber River Watershed Plan (TRCA, 2007) requires that all future development control 

post-development peak flows to pre-development levels for the 2- to 100-year storm event.  It 

also requires that enhanced water quality control and erosion control be provided for the 

roadway.  Erosion control criterion for this site is the 48 hour detention of the runoff generated 

from the 25 mm rainfall event.  Pre-development flow rates have been established by the TRCA 

as shown in Table 7. 

Table 7:  Allowable Flow Rates 

Return Period Flow Rate (L/s) 

2-year Area * 9.506 - 0.719*ln(Area) 

5-year Area * 14.652 - 1.135*ln(Area) 

10-year Area * 17+957 - 1.373*ln(Area) 

25-year Area * 22.639 - 1.741*ln(Area) 

50-year Area * 26.566 - 2.082*ln(Area) 

100-year Area * 29.912 - 2.316*ln(Area) 

Note: Area is in hectares 

The general design principles for the drainage from the proposed Mayfield Road include 

maintaining existing drainage boundaries and flow patterns.  Stormwater Management (SWM) 

measures will vary depending on the ultimate road cross-section (urban or rural section) and the 

outlet location.  The proposed SWM measures provide controls for only the highway right-of-

way and external areas will continue to drain to the same locations as under existing conditions. 

Rural road cross sections with roadside ditches will continue to outlet to their current 

locations/culverts and water quality control will be provided by grass-lined roadside ditches 

which will have a minimum 0.75 m wide bottom and maintain longitudinal slopes as flat as 

possible to maximize the contact between vegetation and runoff.  Existing culverts will be 

extended to maintain current drainage patterns and ensure that road drainage is not mixed with 

other runoff. 

There is no space available within the road-right-of-way to provide the required water quality 

and water quantity controls.  Blocks adjacent to the roadway were identified to provide the 

required control in stormwater management facilities.   

Future development in the area may provide an opportunity to combine the stormwater 

management facilities for the roadway with surrounding development.  Under long-term, 

ultimate urban road cross sections conditions, drainage from Mayfield Road and areas to the 
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north may be picked up by urban drainage networks (conveyance and stormwater management 

measures) associated with development in the City of Brampton.  During detail design, detailed 

drainage area maps should be developed to delineate the detailed drainage characteristics in 

the study area.  Water quantity and water quality control is proposed to occur in stormwater 

management facilities in conjunction with surrounding development.  Oil and grit separator units 

and enhanced grass swales may also be used in specific locations where stormwater 

management facilities are not possible. 

Preliminary SWM controls are proposed in Table 8 and were determined based on the drainage 

area available to each outlet.  The drainage areas were calculated using the proposed storm 

sewer system, which was based on the road grades and available cover at culvert crossings 

(some culverts are located such that a storm sewer cannot cross).  Where the drainage area 

was sufficient to maintain a SWM Facility (approximately 3 ha based on the Ministry of the 

Environment’s Stormwater Management Planning and Design Manual (2003)) a SWM Facility 

has been proposed.  SWM controls for smaller drainage areas are proposed to occur through a 

combination of oil and grit separator units and enhanced grass swales. 

Table 8: Proposed SWM Controls 

Station Range 

Road 

Length 

(m) 

Outlet Culvert 

Station  
Proposed SWM Control 

10+000 to 10+680 680 10+690 SWM Facility 1 

10+680 to 11+020 340 11+015 Oil/grit separator west of outlet 

11+020 to 11+380 360 11+015 Oil/grit separator east of outlet 

11+380 to 11+800 420 11+800 Oil/grit separator west of outlet 

11+800 to 12+055 255 11+800 Oil/grit separator east of outlet 

12+055 to 12+920 865 12+300 SWM Facility 2 

12+920 to 13+600 840 13+760 SWM Facility 3 

13+600 to 13+760 160 13+760 Oil/grit separator west of outlet 

13+760 to 15+135 1375 14+400 SWM Facility 4 

15+135 to 15+250 115 15+249 Oil/grit separator west of outlet 

15+250 to 15+695 445 15+249 Oil/grit separator east of outlet 

15+695 to 15+960 265 15+955 Oil/grit separator west of outlet 

15+960 to 16+870 910 15+955 SWM Facility 5 east of outlet 

 

Preliminary modelling of the SWM facilities was completed for the 5 proposed SWM ponds to 

ensure that they are sufficient to provide the required quality and quantity Controls as per the 

Humber River Watershed Plan.  The ponds were designed as wet ponds with sufficient buffers 

to allow for detailed design of the facilities.  The inlets and outlets of the ponds were designed in 

accordance with site conditions and standards.  Pond design characteristics are summarized in 
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Table 9, with design calculations, catchment area drawings (Drawings S1 to S3), and a 

conceptual drawing of SWM 1 (Drawing S4) are included in Appendix A.  

Table 9: SWM Facility Design Characteristics 

SWM Facility 1 2 3 4 5 

Drainage Area (ha) 3.06 3.89 3.06 6.19 4.10 

Permanent Pool Elevation (m) 227.0 221.0 222.0 215.0 221.0 

100 Year Flood Elevation (m)      

Required Volumes (m3)      

   Permanent Pool  612 778 612 1238 820 

   Active Storage  1626 2174 1635 3485 2254 

   Extended Detention  122 156 122 248 164 

Provided Volume (m3)      

   Permanent Pool) 1750 2838 1188 2745 1710 

   Active Storage  5150 7400 5200 7340 5160 

   Extended Detention  335 515 295 505 332 

 

The SWM recommendations noted in Table 8 will remain the same regardless of the preferred 

road alignment of Mayfield Road.  These recommendations are intended to provide SWM 

controls for only Mayfield Road.  The opportunity exists to integrate some of these SWM 

controls with future development adjacent to the roadway. 

Additional information on the timeframes during in water work can occur and proposed erosion 

and sedimentation control measures can be found in the Mayfield Road Improvements (Airport 

Road to Coleraine Drive) Class Environmental Assessment, Natural Environmental Report 

(Stantec, 2010). 

Peak Flows are summarized in Table 10 with detailed model files included in Appendix B. 
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Table 10: SWM Facility Operating Characteristics 

SWM 
Facility 

Drainage 
Area 
(ha) 

  

Storm event 

2-year 5-year 10-year 25-year 50-year 100-year 

1 3.06 

Allowable Flow (m
3
/s) 0.027 0.041 0.050 0.063 0.074 0.084 

Proposed Peak Flow (m
3
/s) 0.025 0.041 0.046 0.052 0.057 0.062 

Maximum Storage Volume (m
3
) 703 920 1082 1298 1463 1626 

2 3.89 

Existing Peak Flow (m
3
/s) 0.033 0.051 0.063 0.079 0.092 0.104 

Proposed Peak Flow (m
3
/s) 0.030 0.040 0.046 0.051 0.054 0.058 

Maximum Storage Volume (m
3
) 891 1210 1430 1724 1949 2174 

3 3.06 

Existing Peak Flow (m
3
/s) 0.027 0.041 0.050 0.063 0.074 0.084 

Proposed Peak Flow (m
3
/s) 0.027 0.040 0.045 0.050 0.055 0.059 

Maximum Storage Volume (m
3
) 695 915 1083 1303 1469 1635 

4 6.19 

Existing Peak Flow (m
3
/s) 0.051 0.078 0.096 0.120 0.141 0.159 

Proposed Peak Flow (m
3
/s) 0.045 0.057 0.065 0.075 0.082 0.090 

Maximum Storage Volume (m
3
) 1427 1954 2319 2784 3135 3485 

5 4.10 

Existing Peak Flow (m
3
/s) 0.035 0.054 0.066 0.083 0.097 0.109 

Proposed Peak Flow (m
3
/s) 0.035 0.043 0.049 0.056 0.062 0.067 

Maximum Storage Volume (m
3
) 921 1259 1495 1797 2026 2254 

 

The SWM Facilities are located above the 100-year flood level as shown in Table 11. 

Table 11: SWM Facility Elevations Compared to the 100-Year Flood Level 

 SWMF 1 SWMF 2 SWMF 3 SWMF 4 SWMF 5 

SWMF location relative 

to Mayfield Road 
upstream upstream upstream downstream downstream 

Approximate 100-year 

flood elevation 
227.5 218.6 222.0 213.0 221.2 

Approximate elevation of 

the limit of SWMF 

grading 

228 222 223 216 222 
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NRCS (SCS) Curve Number Determination

Existing Conditions

Soil Type Hydrologic Soil Group

Clay Loam Imperfect Drainage (Chinguacousy) CD

Clay Imperfect Drainage (Peel) D

Clay Loam Good Drainage (Oneida) C

TABLE OF CURVE NUMBERS (CN's)

Land Use Hydrologic Soil Type
A AB B BC C CD D

Meadow "Good" 30 44 58 64.5 71 74.5 78 MTO

Woodlot "Fair" 36 48 60 66.5 73 76 79 MTO

Lawns "Good" 39 50 61 67.5 74 77 80 USDA

Pasture/Range 58 61.5 65 70.5 76 78.5 81 MTO

Crop 66 70 74 78 82 84 86 MTO

Bare Soil (Fallow) 77 82 86 89 91 93 94 MTO
Impervious 98 98 98 98 98 98 98 MTO

MTO - Ministry of Transportation Ontario Drainage Manual (1997), Design Chart 1.09-Soil/Land Use Curve Numbers

USDA - United States Department of Agriculture (2004), National Engineering Handbook, Part 630 Hydrology, 

Chapter 9 Hydrologic Soil Cover Compexes

HYDROLOGIC SOIL TYPE (%) - Existing Conditions

Hydrologic Soil Type
Catchment A AB B BC C CD D TOTAL

110 100 100

120 5 95 100

130 0

140 100 100

150 20 65 15 100

160 25 20 55 100

170 10 85 5 100

180 100 100

190 100 100

1100 90 10 100

1110 50 50 100

1120 35 65 100

1130 0

1140 5 65 30 100

1150 100 100

1160 100 100

1170 100 100

1180 5 50 45 100

1190 5 10 85 100

1200 100 100

1210 100 100

1220 100 100

1230 100 100

LAND USE (%) - Existing Conditions

Catchment Meadow Woodlot Lawns Pasture Crop Bare Soil Total

Range

110 80 20 100

120 5 10 75 10 100

130 0

140 10 10 30 40 10 100

150 5 90 5 100

160 15 5 80 100

170 45 35 10 10 100

180 50 40 10 100

190 5 5 90 100

1100 15 85 100

1110 10 90 100

1120 5 5 80 10 100

1130 0

1140 5 15 80 100

1150 15 45 30 10 100

1160 40 50 10 100

1170 10 45 20 25 100

1180 5 95 100

1190 5 75 20 100

1200 95 5 100

1210 95 5 100

1220 95 5 100

1230 50 25 25 100

CURVE NUMBER (CN) - Existing Conditions

Catchment Meadow Woodlot Lawns Pasture Crop Bare Soil Weighted CN Weighted CN
Range w/ imp area w/o imp area

110     67.2  19.6 87 84
120 3.7 7.6   62.9  9.8 84 82
130

140 7.5 7.6 23.1  33.6  9.8 82 80
150  3.8   75.5  4.9 84 83
160 11.3 3.8   67.7   83 83
170 33.4  26.9  8.4  9.8 79 76
180   38.5  33.6  9.8 82 80
190  3.8 3.9  75.6   83 83
1100   11.6  71.6   83 83
1110  7.8   76.5   84 84
1120 3.8  3.9  68.2  9.8 86 84
1130

1140 3.8 11.5   67.6   83 83
1150   12.0 36.5 25.8  9.8 84 83
1160   32.0  43.0  9.8 85 83
1170 7.8  36.0  17.2  24.5 86 81
1180   3.9  80.6   84 84
1190 3.9    64.2  19.6 88 85
1200     79.8  4.9 85 84
1210     79.8  4.9 85 84
1220     79.8  4.9 85 84
1230   38.5  21.0  24.5 84 79

 

** AMC II assumed

** Hydrological Soil Groups taken from MTO Drainage Manual 

PEAK FLOW RATES AVAILABLE FROM TRCA

PEAK FLOW RATES AVAILABLE FROM TRCA

PEAK FLOW RATES AVAILABLE FROM TRCA

PEAK FLOW RATES AVAILABLE FROM TRCA

Mayfield Road EA & Preliminary Design - Hydrology Study 160210480

Source

Impervious

Impervious



Mayfield Road EA & Preliminary Design - Hydrology Study 160210480

SWMHYMO Parameters

Existing Conditions

Area CN TIMP XIMP Slope Length Tc Tp
(ha) (%) (m) (hrs) (hrs)

10+425 110 DESIGN NASHYD 10.1 87 1.5 750 1.17 0.70

10+689 120 DESIGN NASHYD 42.8 84 1.18 1020 1.48 0.89

11+015 130 N/A

11+603 140 DESIGN NASHYD 5.7 82 0.83 330 0.94 0.57

11+800 and 11+812 150 DESIGN NASHYD 377.0 84 1.14 4320 3.64 2.18

12+300 160 DESIGN NASHYD 402.1 83 1.08 4350 3.88 2.33

12+500 170 DESIGN NASHYD 89.6 79 1.23 2070 2.08 1.25

12+787 180 DESIGN NASHYD 1.4 82 0.71 210 0.79 0.48

12+927 190 DESIGN NASHYD 5.4 83 1.00 1005 1.55 0.93

13+763 1100 DESIGN NASHYD 20.3 83 1.52 500 0.95 0.57

13+970 1110 DESIGN NASHYD 35.1 84 1.52 800 1.21 0.72

14+177 1120 DESIGN NASHYD 60.0 86 1.61 2175 1.95 1.17

14+400 1130 N/A

15+156 1140 DESIGN NASHYD 560.0 83 0.81 5145 5.14 3.08

15+249 1150 DESIGN NASHYD 17.9 84 0.96 900 1.49 0.89

15+454 1160 DESIGN NASHYD 5.6 85 0.56 885 1.76 1.05

15+693 1170 DESIGN STANDHYD 1.8 81 0.25 0.01 1.00 270

15+885 1180 DESIGN NASHYD 70.7 84 1.68 2655 2.12 1.27

15+955 1190 DESIGN NASHYD 595.3 88 0.79 5850 4.83 2.90

16+327 1200 DESIGN NASHYD 5.4 85 0.46 540 1.47 0.88

16+700 1210 DESIGN NASHYD 2.3 85 0.75 300 0.93 0.56

16+842 1220 DESIGN NASHYD 0.9 85 1.09 300 0.82 0.49

16+887 1230 DESIGN STANDHYD 0.9 79 0.25 0.01 1.10 350

TOTAL 2310.30

Notes:
TIMP Total percent impervious

XIMP Percent impervious directly connected

Time of Concentration calculated using the SCS Lag Equation Tc = [259L
0.8 

[(1000 / CN) - 9] 
0.7

] / [1900S
0.5

]

(For areas greater than 100 ha) Where:

Time of Concentration calculated using the Airport Method Tc = [ 3.26 (1.1-C) L
0.5

] / S
0.33

(For areas less than 100 ha) Where:

Time to Peak Tp = 0.6Tc

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

SWMHYMO 

Command

Catchment 

Number
Area Description



Existing Conditions Design and Check Flows - October - 2012

Station
Drainage 

Area

(ha)

1-hr 6-hr 12-hr 24-hr Max 1-hr 6-hr 12-hr 24-hr Max

10+425 10.1 0.531 0.566 0.496 0.370 0.566 0.730 0.751 0.644 0.471 0.751

10+689 42.8 1.595 1.850 1.663 1.332 1.850 2.221 2.484 2.188 1.723 2.484

11+015 N/A

11+603 5.7 0.299 0.304 0.264 0.190 0.304 0.420 0.412 0.349 0.246 0.420

11+812 377.0 5.855 8.430 8.362 7.397 8.430 8.155 11.288 10.979 9.606 11.288

11+800 377.0 5.855 8.430 8.362 7.397 8.430 8.155 11.288 10.979 9.606 11.288

12+300 402.1 5.631 8.240 8.254 7.360 8.254 7.875 11.073 10.873 9.587 11.073

12+500 89.6 1.998 2.604 2.433 2.062 2.604 2.834 3.554 3.253 2.720 3.554

12+787 1.4 0.086 0.083 0.070 0.048 0.086 0.120 0.112 0.093 0.062 0.120

12+927 5.4 0.186 0.219 0.198 0.160 0.219 0.260 0.295 0.261 0.208 0.295

13+763 20.3 1.106 1.120 0.971 0.696 1.120 1.546 1.512 1.280 0.899 1.546

13+970 35.1 1.600 1.741 1.538 1.171 1.741 2.228 2.340 2.022 1.511 2.340

14+177 60.0 1.855 2.302 2.118 1.765 2.302 2.561 3.064 2.765 2.270 3.064

14+400 N/A

15+156 560.0 5.957 9.059 9.396 8.655 9.396 8.330 12.167 12.367 11.267 12.367

15+249 17.9 0.667 0.774 0.696 0.557 0.774 0.929 1.039 0.915 0.721 1.039

15+454 5.6 0.185 0.224 0.204 0.168 0.224 0.256 0.299 0.267 0.217 0.299

15+693 1.8 0.262 0.167 0.113 0.068 0.262 0.392 0.230 0.149 0.088 0.392

15+885 666.0 9.055 13.253 13.515 12.312 13.515 12.409 17.486 17.494 15.763 17.494

15+955 666.0 9.055 13.253 13.515 12.312 13.515 12.409 17.486 17.494 15.763 17.494

16+327 5.4 0.211 0.243 0.218 0.174 0.243 0.293 0.325 0.286 0.224 0.325

16+700 2.3 0.137 0.137 0.118 0.084 0.137 0.191 0.184 0.155 0.107 0.191

16+842 0.9 0.061 0.058 0.049 0.033 0.061 0.084 0.078 0.064 0.043 0.084

16+887 0.9 0.109 0.073 0.051 0.032 0.109 0.163 0.103 0.069 0.042 0.163

Peak Flows (m
3
/s)

25-year 100-year



NRCS (SCS) Curve Number Determination

Proposed Conditions

Soil Type Hydrologic Soil Group

Clay Loam Imperfect Drainage (Chinguacousy) CD

Clay Imperfect Drainage (Peel) D

Clay Loam Good Drainage (Oneida) C

TABLE OF CURVE NUMBERS (CN's)

Land Use Hydrologic Soil Type
A AB B BC C CD D

Meadow "Good" 30 44 58 64.5 71 74.5 78 MTO

Woodlot "Fair" 36 48 60 66.5 73 76 79 MTO

Lawns "Good" 39 50 61 67.5 74 77 80 USDA

Pasture/Range 58 61.5 65 70.5 76 78.5 81 MTO

Crop 66 70 74 78 82 84 86 MTO

Bare Soil (Fallow) 77 82 86 89 91 93 94 MTO
Impervious 98 98 98 98 98 98 98 MTO

MTO - Ministry of Transportation Ontario Drainage Manual (1997), Design Chart 1.09-Soil/Land Use Curve Numbers

USDA - United States Department of Agriculture (2004), National Engineering Handbook, Part 630 Hydrology, 

Chapter 9 Hydrologic Soil Cover Compexes

HYDROLOGIC SOIL TYPE (%) - Existing Conditions

Hydrologic Soil Type
Catchment A AB B BC C CD D TOTAL

110 100 100

120 5 95 100

130 0

140 100 100

150 20 65 15 100

160 25 20 55 100

170 10 85 5 100

180 100 100

190 100 100

1100 90 10 100

1110 50 50 100

1120 35 65 100

1130 0

1140 5 65 30 100

1150 100 100

1160 100 100

1170 100 100

1180 5 50 45 100

1190 5 10 85 100

1200 100 100

1210 100 100

1220 100 100

1230 100 100

LAND USE (%) - Existing Conditions

Catchment Meadow Woodlot Lawns Pasture Crop Bare Soil Total

Range

110 45 55 100

120 45 55 100

130 0

140 45 55 100

150 45 55 100

160 45 55 100

170 45 55 100

180 45 55 100

190 45 55 100

1100 45 55 100

1110 45 55 100

1120 45 55 100

1130 0

1140 45 55 100

1150 45 55 100

1160 45 55 100

1170 45 55 100

1180 45 55 100

1190 45 55 100

1200 45 55 100

1210 45 55 100

1220 45 55 100

1230 45 55 100

CURVE NUMBER (CN) - Existing Conditions

Catchment Meadow Woodlot Lawns Pasture Crop Bare Soil Weighted CN Weighted CN
Range w/ imp area w/o imp area

110   34.7    53.9 89 77
120   34.6    53.9 88 77
130

140   34.7    53.9 89 77
150   34.6    53.9 88 77
160   35.1    53.9 89 78
170   34.6    53.9 88 77
180   34.7    53.9 89 77
190   34.7    53.9 89 77
1100   34.8    53.9 89 77
1110   35.3    53.9 89 79
1120   35.5    53.9 89 79
1130

1140   35.0    53.9 89 78
1150   36.0    53.9 90 80
1160   36.0    53.9 90 80
1170   36.0    53.9 90 80
1180   35.2    53.9 89 78
1190   35.7    53.9 90 79
1200   34.7    53.9 89 77
1210   34.7    53.9 89 77
1220   34.7    53.9 89 77
1230   34.7    53.9 89 77

 

Note:  55% Impervious was assumed based on information from the TRCA for Proposed Conditions

** AMC II assumed

** Hydrological Soil Groups taken from MTO Drainage Manual 

PEAK FLOW RATES AVAILABLE FROM TRCA

Impervious

Mayfield Road EA & Preliminary Design - Hydrology Study 160210480

Source

PEAK FLOW RATES AVAILABLE FROM TRCA

PEAK FLOW RATES AVAILABLE FROM TRCA

Impervious

PEAK FLOW RATES AVAILABLE FROM TRCA



Mayfield Road EA & Preliminary Design - Hydrology Study 160210480

SWMHYMO Parameters

Existing Conditions

Area CN TIMP XIMP Slope Length Tc Tp
(ha) (%) (m) (hrs) (hrs)

10+425 110 DESIGN STANDHYD 10.1 77 0.55 0.30 1.5 750 1.17 0.70

10+689 120 DESIGN STANDHYD 42.8 77 0.55 0.30 1.18 1020 1.48 0.89

11+015 130 N/A

11+603 140 DESIGN STANDHYD 5.7 77 0.55 0.30 0.83 330 0.94 0.57

11+800 and 11+812 150 DESIGN STANDHYD 377.0 77 0.55 0.30 1.14 4320 4.56 2.74

12+300 160 DESIGN STANDHYD 402.1 78 0.55 0.30 1.08 4350 4.56 2.73

12+500 170 DESIGN STANDHYD 89.6 77 0.55 0.30 1.23 2070 2.08 1.25

12+787 180 DESIGN STANDHYD 1.4 77 0.55 0.30 0.71 210 0.79 0.48

12+927 190 DESIGN STANDHYD 5.4 77 0.55 0.30 1.00 1005 1.55 0.93

13+763 1100 DESIGN STANDHYD 20.3 77 0.55 0.30 1.52 500 0.95 0.57

13+970 1110 DESIGN STANDHYD 35.1 79 0.55 0.30 1.52 800 1.21 0.72

14+177 1120 DESIGN STANDHYD 60.0 79 0.55 0.30 1.61 2175 1.95 1.17

14+400 1130 N/A

15+156 1140 DESIGN STANDHYD 560.0 78 0.55 0.30 0.81 5145 6.06 3.64

15+249 1150 DESIGN STANDHYD 17.9 80 0.55 0.30 0.96 900 1.49 0.89

15+454 1160 DESIGN STANDHYD 5.6 80 0.55 0.30 0.56 885 1.76 1.05

15+693 1170 DESIGN STANDHYD 1.8 80 0.55 0.30 1.00 270

15+885 1180 DESIGN STANDHYD 70.7 78 0.55 0.30 1.68 2655 2.12 1.27

15+955 1190 DESIGN STANDHYD 595.3 79 0.55 0.30 0.79 5850 6.47 3.88

16+327 1200 DESIGN STANDHYD 5.4 77 0.55 0.30 0.46 540 1.47 0.88

16+700 1210 DESIGN STANDHYD 2.3 77 0.55 0.30 0.75 300 0.93 0.56

16+842 1220 DESIGN STANDHYD 0.9 77 0.55 0.30 1.09 300 0.82 0.49

16+887 1230 DESIGN STANDHYD 0.9 77 0.55 0.30 1.10 350

TOTAL 2310.30

Notes:
TIMP Total percent impervious

XIMP Percent impervious directly connected

Time of Concentration calculated using the SCS Lag Equation Tc = [259L
0.8 

[(1000 / CN) - 9] 
0.7

] / [1900S
0.5

]

(For areas greater than 100 ha) Where:

Time of Concentration calculated using the Airport Method Tc = [ 3.26 (1.1-C) L
0.5

] / S
0.33

(For areas less than 100 ha) Where:

Time to Peak Tp = 0.6Tc

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

Area Description
Catchment 

Number

SWMHYMO 

Command



Proposed Conditions Design and Check Flows - October - 2012 - Mayreg.sum Model

Hydrograph ID's Storm 1 Storm 2 Storm 3 Storm 15 Max

110 1.470 0.910 0.522 1.173 1.470

120 5.792 3.707 2.173 4.639 5.792

140 0.805 0.504 0.292 0.685 0.805

150 43.418 29.523 18.247 29.167 43.418

160 46.537 31.709 19.599 30.047 46.537

170 11.661 7.580 4.506 8.524 11.661

180 0.202 0.125 0.072 0.176 0.202

190 0.777 0.483 0.278 0.577 0.777

1100 2.895 1.810 1.045 2.453 2.895

1110 5.043 3.178 1.839 3.999 5.043

1120 8.518 5.381 3.128 6.04 8.518

1140 60.007 41.783 26.459 36.569 60.007

1150 2.579 1.627 0.945 1.94 2.579

1160 0.793 0.505 0.295 0.582 0.793

1170 0.277 0.169 0.096 0.253 0.277

1180 9.783 6.231 3.642 6.851 9.783

1190 63.926 44.635 28.336 41.016 63.926

180190 71.888 50.363 31.906 46.253 71.888

1200 0.795 0.507 0.295 0.589 0.795

1210 0.327 0.205 0.118 0.282 0.327

1220 0.135 0.082 0.047 0.114 0.135

1230 0.127 0.080 0.046 0.124 0.127

Storm Description 100-year 6hr SCS 100-year 12hr SCS 100-year 24hr Regional - Hazel Existing Conditions Max



Mayfield Road EA & Preliminary Design - Hydrology Study 160210480

Culvert Sizing

Existing Conditions Culvert Analysis

25 yr 100 yr 25 yr 100 yr 25 yr 100 yr 25 yr 100 yr

110
550 m east of 

Airport Rd
10.1 10+550 10+425 CSP Circular 230.01 229.83 19.60 1200 0.566 0.751 230.55 231.75 230.68 230.77 0.56 0.63 1.07 0.98

120
815 m east of 

Airport Rd
42.8 10+815 10+689 CSP Elliptical 225.81 225.64 30.60 2500 1800 1.850 2.484 226.72 229.26 226.80 226.86 0.55 0.58 2.46 2.40

130
1150 m east of 

Airport Rd
N/A 11+150 11+015 Concrete Box 223.40 223.40 25.00 9000 2600 25.440 33.390 N/A 226.50 224.66 224.90 0.48 0.58 1.84 1.60

140
1730 m east of 

Airport Rd
5.7 11+730 11+603 CSP Circular 225.96 225.83 21.50 1200 0.304 0.420 226.55 228.79 226.59 226.62 0.52 0.55 2.20 2.17

1930 m east of 

Airport Rd
377.0 11+930 11+812 Concrete Box 220.91 220.92 29.40 3660 1830 8.430 11.288 222.02 223.41 222.37 222.61 0.80 0.93 1.04 0.80

1937 m east of 

Airport Rd
377.0 11+937 11+800 CSP Circular 221.59 221.38 20.60 750 8.430 11.288 222.02 223.41 222.37 222.61 1.04 1.36 1.04 0.80

160
2422 m east of 

Airport Rd
402.1 12+422 12+300 Concrete Box 217.18 217.16 37.90 5500 1950 8.254 11.073 218.33 222.88 218.49 218.61 0.67 0.73 4.39 4.27

170
2630 m east of 

Airport Rd
89.6 12+630 12+500 CSP Circular 218.78 218.36 41.60 1800 2.604 3.554 219.44 225.30 220.12 220.37 0.74 0.88 5.18 4.93

180
2915 m east of 

Airport Rd
1.4 12+915 12+787 CSP Circular 227.28 227.06 23.08 600 0.086 0.120 227.42 228.49 227.58 227.64 0.50 0.60 0.91 0.85

190
3055 m east of 

Airport Rd
5.4 13+055 12+927 PVC Circular 227.88 227.67 21.60 450 0.219 0.295 227.94 229.74 228.44 228.61 1.24 1.62 1.30 1.13

1100
3890 m east of 

Airport Rd
20.3 13+890 13+763 CSP Circular 221.33 220.68 24.67 1050 1.120 1.546 221.31 223.13 222.39 222.62 1.01 1.23 0.74 0.51

1110
4095 m east of 

Airport Rd
35.1 14+095 13+970 PVC Circular 218.71 217.68 30.98 915 1.741 2.340 218.23 222.03 220.23 220.97 1.66 2.47 1.80 1.06

1120
4300 m east of 

Airport Rd
60.0 14+300 14+177 PVC Circular 215.92 214.50 30.70 1100 2.302 3.064 215.16 221.03 217.42 217.99 1.36 1.88 3.61 3.04

1130
4535 m east of 

Airport Rd
N/A 14+535 14+400 Concrete Arch 211.70 211.50 25.00 9000 4000 31.360 41.650 N/A 218.30 213.50 213.87 0.45 0.54 4.80 4.43

1140
5280 m east of 

Airport Rd
560.0 15+280 15+156 Concrete Box 219.53 219.62 20.70 6070 1250 9.396 12.367 220.37 222.39 220.70 220.91 0.94 1.10 1.69 1.48

1150
5375 m east of 

Airport Rd
17.9 15+375 15+249 CSP Circular 221.56 221.33 19.70 1200 0.774 1.039 222.05 223.60 222.34 222.50 0.65 0.78 1.26 1.10

1160
5580 m east of 

Airport Rd
5.6 15+580 15+454 CSP Circular 224.00 223.78 20.00 600 0.224 0.299 224.14 225.99 224.51 224.61 0.85 1.02 1.48 1.38

1170
5820 m east of 

Airport Rd
1.8 15+820 15+693 CSP Circular 225.08 224.93 18.50 600 0.167 0.230 225.29 226.83 225.51 225.60 0.72 0.87 1.32 1.23

1180
6015 m east of 

Airport Rd
666.0 16+015 15+885 CSP Circular 221.21 220.29 30.30 900 13.515 17.494 221.57 223.28 222.40 222.72 1.32 1.68 0.88 0.56

1190
6085 m east of 

Airport Rd
666.0 16+085 15+955 Concrete Box 220.73 220.62 21.65 4630 1590 13.515 17.494 221.57 223.28 222.40 222.72 1.05 1.25 0.88 0.56

1200
6455 m east of 

Airport Rd
5.4 16+455 16+327 CSP Circular 226.92 226.68 20.10 1200 0.243 0.325 227.40 228.79 227.43 227.46 0.43 0.45 1.36 1.33

1210
6825 m east of 

Airport Rd
2.3 16+825 16+700 CSP Circular 228.90 228.56 20.60 450 0.137 0.191 228.83 230.66 229.35 229.44 1.00 1.20 1.31 1.22

1220
6970 m east of 

Airport Rd
0.9 16+970 16+842 CSP Circular 229.49 229.41 18.69 450 0.058 0.078 229.68 230.91 229.78 229.83 0.64 0.76 1.13 1.08

1230
Located on 

Coleraine Drive
0.9 17+040 16+887 CSP Circular 229.38 229.51 17.76 450 0.073 0.103 229.78 230.57 229.86 229.93 1.07 1.22 0.71 0.64

Span

Dimensions 

(mm)Drainage 

Area (ha)

D/S 

invert 

(m)

Material Shape

Height/    

Diam.

Station 

New

Catchment 

ID
Location

Length 

(m)

Station 

Old

U/S 

invert 

(m)

150

Required 

Headwater Elev. (m)

Depth of 

Headwater / 

Height of Culvert 

(H/D)

Flow (m
3
/s) Tailwater 

Elev (m)

Spill 

Elev. 

(m)

Freeboard From Spill 

Point



Mayfield Road EA & Preliminary Design - Hydrology Study 160210480

Culvert Sizing

Proposed Conditions Hydraulic Analysis

Design Storm 

- 25 yr 

Check Storm 

- 100 yr 

Regional 

Storm 

(Existing 

Conditions 

Flows) Regulatory 25 yr 100 yr 25 yr 100 yr 25 yr 100 yr

110 550 m east of Airport Rd 1 10.1 10+425 13.80 13.20 46.60 230.10 229.70 0.009 CSP Circular 1200 0.566 0.751 1.173 1.470 230.42 231.75 230.76 230.86 0.55 0.63 0.99 0.89

120 815 m east of Airport Rd 2 42.8 10+689 11.90 11.90 54.40 226.20 225.90 0.006 CSP Circular 1800 1.850 2.484 4.639 5.792 226.98 229.26 227.29 227.47 0.61 0.71 1.97 1.79

130 1150 m east of Airport Rd 3 N/A 11+015 10.10 12.90 48.00 223.00 222.90 0.002 Concrete Box 18400 3000 25.440 33.390 96.700 96.700 N/A 226.50 224.49 224.65 0.50 0.55 2.01 1.85

140 1730 m east of Airport Rd 4 5.7 11+603 19.60 18.60 59.70 226.40 226.10 0.005 CSP Circular 1200 0.304 0.420 0.685 0.805 226.82 228.79 226.92 226.98 0.43 0.48 1.87 1.81

1930 m east of Airport Rd 5 377.0 11+800 12.10 14.00 55.50 220.75 220.60 0.003 Concrete Box 7200 1830 8.430 11.288 29.167 43.418 221.70 224.21 221.83 221.93 0.59 0.64 2.38 2.28

1937 m east of Airport Rd - 377.0 11+812 15.40 16.10 52.20 221.80 220.80 0.019 CSP Circular 750 8.430 11.288 29.167 43.418 221.25 224.21 221.83 221.93 0.04 0.17 2.38 2.28

160 2422 m east of Airport Rd 6 402.1 12+300 4.50 5.60 48.00 216.90 216.80 0.002 Concrete Box 6100 2100 8.254 11.073 30.047 46.537 218.06 223.22 218.18 218.27 0.61 0.65 5.04 4.95

170 2630 m east of Airport Rd 7 89.6 12+500 10.90 15.90 68.50 219.40 217.90 0.022 CSP Circular 1950 2.604 3.554 8.524 11.661 219.07 225.30 220.71 220.96 0.67 0.80 4.59 4.34

180 2915 m east of Airport Rd - 1.4 12+787 - - 49.40 227.41 226.93 0.010 CSP Circular 600 0.083 0.112 0.176 0.202 227.29 228.49 227.70 227.76 0.49 0.59 0.79 0.73

190 3055 m east of Airport Rd - 5.4 12+927 15.10 16.60 53.40 227.80 227.60 0.004 HDPE Circular 600 0.219 0.295 0.577 0.777 227.96 229.74 228.27 228.36 0.78 0.93 1.47 1.38

1100 3890 m east of Airport Rd 8 20.3 13+763 26.80 13.70 65.00 221.10 220.80 0.005 CSP Circular Twin 900 1.120 1.512 2.453 2.895 221.34 223.13 221.85 222.03 0.83 1.03 1.28 1.10

1110 4095 m east of Airport Rd 9 35.1 13+970 27.30 2.30 61.20 219.50 218.90 0.010 HDPE Circular 915 1.741 2.340 3.999 5.043 219.45 222.03 220.98 221.67 1.62 2.37 1.05 0.36

1120 4300 m east of Airport Rd 10 60.0 14+177 18.40 - 48.30 216.80 215.80 0.021 HDPE Circular 1200 2.302 3.064 6.040 8.518 216.52 221.03 218.19 218.50 1.16 1.42 2.84 2.53

1130 4535 m east of Airport Rd 11 N/A 14+400 10.10 12.90 48.00 211.80 210.80 0.021 Concrete Box 15600 4000 31.360 41.650 129.970 129.970 213.20 218.30 213.04 213.28 0.31 0.37 5.26 5.02

1140 5280 m east of Airport Rd 12 560.0 15+156 11.00 18.50 50.90 219.60 219.60 0.000 Concrete Box 6000 1800 9.396 12.167 36.569 60.007 220.68 222.50 220.88 221.01 0.71 0.78 1.62 1.49

1150 5375 m east of Airport Rd 13 17.9 15+249 9.60 17.70 46.80 221.70 221.30 0.009 CSP Circular 1200 0.774 1.039 1.940 2.579 222.02 223.60 222.48 222.61 0.65 0.76 1.12 0.99

1160 5580 m east of Airport Rd - 5.6 15+454 11.10 16.60 47.80 224.20 223.80 0.008 CSP Circular 600 0.224 0.299 0.582 0.793 224.16 225.99 224.63 224.73 0.72 0.88 1.36 1.26

1170 5820 m east of Airport Rd - 1.8 15+693 11.10 19.40 49.40 225.20 224.75 0.009 CSP Circular 600 0.167 0.230 0.253 0.277 225.11 226.83 225.63 225.72 0.72 0.87 1.20 1.11

1180 6015 m east of Airport Rd - 666.0 15+885 5.50 9.20 45.10 222.60 221.10 0.033 CSP Circular 900 13.253 17.486 46.253 71.888 221.64 223.28 222.02 222.37 -0.64 -0.26 1.26 0.91

1190 6085 m east of Airport Rd 14 666.0 15+955 13.50 15.30 50.40 220.50 220.30 0.004 Concrete Box 5480 1520 13.253 17.486 46.253 71.888 221.21 223.28 222.02 222.37 1.00 1.23 1.26 0.91

1200 6455 m east of Airport Rd 15 5.4 16+327 9.00 9.50 38.50 226.80 226.20 0.016 CSP Circular 1200 0.243 0.325 0.589 0.795 226.92 228.79 227.23 227.30 0.36 0.42 1.56 1.49

1210 6825 m east of Airport Rd 16 2.3 16+700 5.90 7.50 40.80 229.00 228.44 0.014 CSP Circular 600 0.137 0.184 0.282 0.327 228.80 230.66 229.40 229.47 0.67 0.79 1.26 1.19

1220 6970 m east of Airport Rd - 0.9 16+842 NA NA 18.69 229.49 229.41 0.004 CSP Circular 600 0.058 0.078 0.114 0.135 229.77 230.91 229.80 229.82 0.52 0.55 1.11 1.09

1230 Located on Coleraine Drive - 0.9 16+887 NA NA 17.76 229.38 229.51 -0.007 CSP Circular 600 0.073 0.103 0.124 0.127 229.87 230.57 229.89 229.92 0.85 0.90 0.68 0.65
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1602 -10480

Mayfield Rd SWM Facility SWMHYMO Parameters

Proposed Conditions

Area Description

Catchment 

Number

SWMHYMO 

Command Area CN TIMP XIMP Slope
(ha) (%)

10+720 200 DESIGN STANDHYD 3.06 77 0.75 0.75 2.00
12+335 225 DESIGN STANDHYD 3.89 77 0.75 0.75 2.00
13+760 230 DESIGN STANDHYD 3.06 77 0.75 0.75 2.00
14+400 235 DESIGN STANDHYD 6.19 77 0.75 0.75 2.00
15+960 255 DESIGN STANDHYD 4.10 77 0.75 0.75 2.00

20.30

Notes:

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

TIMP Total percent impervious

XIMP Percent impervious directly connected



Mayfield Road SWM Outlet Analysis

Comments Station Elev Range Outlet Station
Road 

Length (m)

Total Area 

(ha)

Outlet 

Type

SWM area 

with buffer 

(ha)

Airport Road 10000 235.51

Citadel Cres 10660 229.46

Culvert 10680 229.44 10000 to 10680 10690 680 3.06 SWM 1 0.638

Low point 10720 229.15

High point 10845 229.72

SWM 10950 227.80

Low point 11020 226.45 10680 to 11020 11020 340 1.53 Outlet

Gore Way / Innis Lake 

Road
11380 230.98 11020 to 11380 11020 360 1.62 Outlet

Culvert 11600 228.50

Low point 11800 224.21 11380 to 11800 11800 420 1.89 Outlet

High point 12055 227.56 11800 to 12055 11800 255 1.15 Outlet

Low point 12335 223.22 12055 to 12920 12300 865 3.89 SWM 2 0.825

McVean Dr. / 

Centreville Creek Rd.
12760 228.38

High point 12920 229.69

Access Road 13600 224.20 12920 to 13600 13600 680 3.06 SWM 3 0.715

IM Culvert 13760 222.96 13600 to 13760 13760 160 0.72 Outlet

The Groe Road 14130 221.22

Low point 14400 218.33 13760 to 15135 14400 1375 6.19 SWM 4 0.828

Marysville Dr. 14560 221.30

O'Reilly Lane 14760 223.34

High point 14865 223.88

Low point 15135 222.50 15135 to 15250 15250 115 0.52 Outlet

IM Culvert 15250 223.59 15250 to 15695 15250 445 2.00 Outlet

Clarkway Dr. / Humber 

Station Rd
15500 225.94

High point 15695 226.84 15695 to 15960 15960 265 1.19 Outlet

Low point 15960 223.04 15960 to 16870 15960 910 4.10 SWM 5 0.644

High point 16845 231.11

Coleraine Dr. 16870 231.10

Total Length 6870 m

Average width 45 m

Average imperviousness 75 %



Mayfiled Road EA - SWM Facility 1  - 1602-10480

SWM Basin Stage-Storage-Discharge Pond Block Length 85 m

Pond Block Length 75 m

Total Total Overflow

Elevation Discharge Active Storage Elevation Area Perm Vol Area Act Vol Perm Vol Act Vol Elevation Orifice 1 Orifice 2 Weir Total Flow
(m) (m³/s) (m³) Increment Total (m) (m²) (m³) (m²) (m³) (m³) (m³) (m) (m³/s) (m³/s) (m³/s) (m³/s)

225.50 Forebay Invert 225.50 759 225.50 Orifce 1
225.60 225.60 813 79 79 225.60 Orifice Invert Elev. (m) Orifice Coeff.
225.70 225.70 868 163 163 225.70 227.00 0.60

225.80 225.80 922 252 252 225.80 Orifice Mid-point Elev. (m) Perimeter (m)

225.90 225.90 977 347 347 225.90 227.03 0.16

226.00 Top of Sed Storage 226.00 1031 447 447 226.00 Orifice Diam.(mm) Area (m
2
)

226.10 226.10 1085 553 553 226.10 50 0.002
226.20 226.20 1140 665 665 226.20 Weir Coeff. (semi-circular) Orientation
226.30 226.30 1194 781 781 226.30 1.62 Vertical

226.40 226.40 1249 903 903 226.40 Orifce 2

226.50 226.50 1303 1031 1031 226.50 Orifice Invert Elev. (m) Orifice Coeff.

226.60 226.60 1357 1164 1164 226.60 227.20 0.60

226.70 226.70 1412 1302 1302 226.70 Orifice Mid-point Elev. (m) Perimeter (m)

226.80 226.80 1466 1446 1446 226.80 227.30 0.63

226.90 226.90 1521 1596 1596 226.90 Orifice Diam.(mm) Area (m
2
)

227.00  Forebay PP 227.00 1575 1750 1575 1750 227.00 200 0.031

227.10 0.001 162 31.6 31.6 227.10 1675 162 162 227.10 0.001 0.001 Weir Coeff. (semi-circular) Orientation
227.20 0.002 335 26.5 58.1 227.20 1775 335 335 227.20 0.002 0.002 1.62 Vertical

227.30 0.011 517 7.9 66.0 227.30 1875 517 517 227.30 0.003 0.008 0.011

227.40 0.030 710 2.7 68.7 227.40 1975 710 710 227.40 0.003 0.026 0.030 Spillway Invert (m) Top of Berm (m)

227.50 0.041 912 1.6 70.3 227.50 2075 912 912 227.50 0.004 0.037 0.041 228.00 220.00
227.60 0.050 1,125 1.3 71.6 227.60 2175 1125 1,125 227.60 0.004 0.046 0.050 Spillway Length @ Invert (m) Max. Flow Depth (m)
227.70 0.057 1,347 1.2 72.8 227.70 2275 1347 1,347 227.70 0.004 0.053 0.057 5 -8.00
227.80 0.064 1,580 1.1 73.8 227.80 2375 1580 1,580 227.80 0.005 0.059 0.064 Left Side Slope Right Side Slope
227.90 0.070 1,822 1.0 74.8 227.90 2475 1822 1,822 227.90 0.005 0.065 0.070 10 10
228.00 0.075 2,075 1.0 75.8 228.00 2575 2075 2,075 228.00 0.005 0.070 0.075 Weir Coefficient (Rectangle) Topwidth
228.10 0.390 2,337 0.3 76.1 228.10 2675 2337 2,337 228.10 0.005 0.075 0.310 0.390 1.7 -155.0
228.20 1.078 2,610 0.1 76.2 228.20 2775 2610 2,610 228.20 0.006 0.079 0.993 1.078 Weir Coefficient (Triangle)
228.30 2.127 2,892 0.0 76.3 228.30 2875 2892 2,892 228.30 0.006 0.083 2.038 2.127 1.3

228.40 3.560 3,185 0.0 76.3 228.40 2975 3185 3,185 228.40 0.006 0.088 3.466 3.560
228.50 5.401 3,487 0.0 76.3 228.50 3075 3487 3,487 228.50 0.006 0.091 5.303 5.401
228.60 7.677 3,800 0.0 76.3 228.60 3175 3800 3,800 228.60 0.007 0.095 7.576 7.677
228.70 10.413 4,122 0.0 76.3 228.70 3275 4122 4,122 228.70 0.007 0.099 10.308 10.413
228.80 13.633 4,455 0.0 76.4 228.80 3375 4455 4,455 228.80 0.007 0.102 13.524 13.633
228.90 17.360 4,797 0.0 76.4 228.90 3475 4797 4,797 228.90 0.007 0.106 17.247 17.360
229.00 21.616 5,150 0.0 76.4 229.00 3575 5150 5,150 229.00 0.007 0.109 21.500 21.616

Ponding Elevations Orifice Flow Calculations: Orifice flow equation Broad Crested Weir Equation: Q = Cwb*L*H
1.5 

+ Cwt*S*H
2.5

Q = C*A*(2*g*H)
0.5

where

Rainfall Event Elevation Depth Volume Drawdown where L = bottom width of spillway

C = orifice coefficient H = head above weir invert
2-year 227.46 0.46 834 70 A = area of orifice    S = side slopes (ratio of H:V)
5-year 227.60 0.60 1123 72 g = acceleration due to gravity Cwt = broad-crested triangular weir coefficient 

10-year 227.69 0.69 1315 73 H = head above centre line of orifice Cwb = broad-crested rectangular weir coefficient 

25-year 227.79 0.79 1557 74 Note: used when water elevation is above 3/4 of the orifice diameter
50-year 227.87 0.87 1740 74
100-year 227.94 0.94 1912 75 Sharp crested semi-circular weir equation

25 mm 227.30 0.30 517 66 Q=C*D
2.5

*(H/D)
1.88

WQED 227.08 0.08 122 24 where
C = sharp crested semi-circular weir coefficient
D = diameter of orifice
H = head above orifice invert
Note: used when water elevation is below 3/4 of the orifice diameter

 Overflow Spillway
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Mayfiled Road EA - SWM Facility 1  - 1602-10480

Drainage Area Characteristics

Storage Requirements Drainage Areas

 (See below)

Total Area Tributary to Basin (ha) 3.06

Tributary Area requiring quality control (ha) 3.06

MOE Quality Control Requirement Level 1

Basin Design wet pond
1
Quality Control Volume Requirement (m

3
/ha) 240

2
Permanent Pool (m

3
) 612

3
Extended Detention - Quality Control (m

3
) 122

1 
Based on MOE guidelines and overall percent impervious

2
Permanent Pool sized for quality control - All but 40 m

3
/ha of required quality control volume

3
Extended Detention sized for quality control - 40 m

3
/ha

Catchment Number Area (ha) % Imperv (TIMP)

200 3.06 75%

Quality Control 3.06 75.0%

Quantity Control 3.06 75.0%



Mayfiled Road EA - SWM Facility 2  - 1602-10480

SWM Basin Stage-Storage-Discharge Pond x 75 m

Pond y 110 m

Total Total Overflow

Elevation Discharge Active Storage Elevation Area Perm Vol Area Act Vol Perm Vol Act Vol Elevation Orifice 1 Orifice 2 Weir Total Flow
(m) (m³/s) (m³) Increment Total (m) (m²) (m³) (m²) (m³) (m³) (m³) (m) (m³/s) (m³/s) (m³/s) (m³/s)

219.50 Forebay Invert 219.50 1334 219.50 Orifce 1
219.60 219.60 1408 137 137 219.60 Orifice Invert Elev. (m) Orifice Coeff.
219.70 219.70 1483 282 282 219.70 221.00 0.60

219.80 219.80 1557 434 434 219.80 Orifice Mid-point Elev. (m) Perimeter (m)

219.90 219.90 1632 593 593 219.90 221.03 0.16

220.00 Top of Sed Storage 220.00 1706 760 760 220.00 Orifice Diam.(mm) Area (m
2
)

220.10 220.10 1780 934 934 220.10 50 0.002
220.20 220.20 1855 1116 1116 220.20 Weir Coeff. (semi-circular) Orientation
220.30 220.30 1929 1305 1305 220.30 1.62 Vertical

220.40 220.40 2004 1502 1502 220.40 Orifce 2

220.50 220.50 2078 1706 1706 220.50 Orifice Invert Elev. (m) Orifice Coeff.

220.60 220.60 2152 1918 1918 220.60 221.10 0.60

220.70 220.70 2227 2136 2136 220.70 Orifice Mid-point Elev. (m) Perimeter (m)

220.80 220.80 2301 2363 2363 220.80 221.20 0.60

220.90 220.90 2376 2597 2597 220.90 Orifice Diam.(mm) Area (m
2
)

221.00  Forebay PP 221.00 2450 2838 2450 2838 221.00 190 0.028

221.10 0.001 251 48.8 48.8 221.10 2575 251 251 221.10 0.001 0.001 Weir Coeff. (semi-circular) Orientation
221.20 0.008 515 16.4 65.2 221.20 2700 515 515 221.20 0.002 0.005 0.008 1.62 Vertical

221.30 0.027 791 4.4 69.7 221.30 2825 791 791 221.30 0.003 0.024 0.027

221.40 0.037 1,080 2.5 72.1 221.40 2950 1080 1,080 221.40 0.003 0.034 0.037 Spillway Invert (m) Top of Berm (m)

221.50 0.045 1,381 2.0 74.2 221.50 3075 1381 1,381 221.50 0.004 0.042 0.045 222.00 220.00
221.60 0.052 1,695 1.8 76.0 221.60 3200 1695 1,695 221.60 0.004 0.048 0.052 Spillway Length @ Invert (m) Max. Flow Depth (m)
221.70 0.058 2,021 1.7 77.6 221.70 3325 2021 2,021 221.70 0.004 0.054 0.058 5 -2.00
221.80 0.063 2,360 1.6 79.2 221.80 3450 2360 2,360 221.80 0.005 0.059 0.063 Left Side Slope Right Side Slope
221.90 0.068 2,711 1.5 80.7 221.90 3575 2711 2,711 221.90 0.005 0.063 0.068 10 10
222.00 0.073 3,075 1.4 82.1 222.00 3700 3075 3,075 222.00 0.005 0.068 0.073 Weir Coefficient (Rectangle) Topwidth
222.10 0.387 3,451 0.5 82.5 222.10 3825 3451 3,451 222.10 0.005 0.072 0.310 0.387 1.7 -35.0
222.20 1.074 3,840 0.1 82.7 222.20 3950 3840 3,840 222.20 0.006 0.076 0.993 1.074 Weir Coefficient (Triangle)
222.30 2.123 4,241 0.1 82.8 222.30 4075 4241 4,241 222.30 0.006 0.079 2.038 2.123 1.3

222.40 3.555 4,655 0.0 82.8 222.40 4200 4655 4,655 222.40 0.006 0.083 3.466 3.555
222.50 5.396 5,081 0.0 82.8 222.50 4325 5081 5,081 222.50 0.006 0.086 5.303 5.396
222.60 7.671 5,520 0.0 82.8 222.60 4450 5520 5,520 222.60 0.007 0.089 7.576 7.671
222.70 10.407 5,971 0.0 82.9 222.70 4575 5971 5,971 222.70 0.007 0.092 10.308 10.407
222.80 13.626 6,435 0.0 82.9 222.80 4700 6435 6,435 222.80 0.007 0.095 13.524 13.626
222.90 17.353 6,911 0.0 82.9 222.90 4825 6911 6,911 222.90 0.007 0.098 17.247 17.353
223.00 21.609 7,400 0.0 82.9 223.00 4950 7400 7,400 223.00 0.007 0.101 21.500 21.609

Orifice Flow Calculations: Orifice flow equation Broad Crested Weir Equation: Q = Cwb*L*H
1.5 

+ Cwt*S*H
2.5

Q = C*A*(2*g*H)
0.5

where
where L = bottom width of spillway

Ponding Elevations C = orifice coefficient H = head above weir invert
A = area of orifice    S = side slopes (ratio of H:V)

Rainfall Event Elevation Depth Volume Drawdown g = acceleration due to gravity Cwt = broad-crested triangular weir coefficient 
H = head above centre line of orifice Cwb = broad-crested rectangular weir coefficient 

2-year 221.32 0.32 860 70.2 Note: used when water elevation is above 3/4 of the orifice diameter
5-year 221.43 0.43 1157 72.7

10-year 221.49 0.49 1345 73.9 Sharp crested semi-circular weir equation

25-year 221.57 0.57 1604 75.4 Q=C*D
2.5

*(H/D)
1.88

50-year 221.63 0.63 1793 76.5 where
100-year 221.69 0.69 1980 77.4 C = sharp crested semi-circular weir coefficient
25-mm 221.24 0.24 639 67 D = diameter of orifice
WQED 221.06 0.06 156 30 H = head above orifice invert

Note: used when water elevation is below 3/4 of the orifice diameter
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Mayfiled Road EA - SWM Facility 2  - 1602-10480

Drainage Area Characteristics

Storage Requirements Drainage Areas

 (See below)

Total Area Tributary to Basin (ha) 3.89

Tributary Area requiring quality control (ha) 3.89

MOE Quality Control Requirement Level 1

Basin Design wet pond
1
Quality Control Volume Requirement (m

3
/ha) 240

2
Permanent Pool (m

3
) 778

3
Extended Detention - Quality Control (m

3
) 156

1 
Based on MOE guidelines and overall percent impervious

2
Permanent Pool sized for quality control - All but 40 m

3
/ha of required quality control volume

3
Extended Detention sized for quality control - 40 m

3
/ha

Catchment Number Area (ha) % Imperv (XIMP)

225 3.89 75%

Quality Control 3.89 75.0%

Quantity Control 3.89 75.0%



Mayfiled Road EA - SWM Facility 3  - 1602-10480

SWM Basin Stage-Storage-Discharge Pond x 130 m

Pond y 55 m

Total Total Overflow

Elevation Discharge Active Storage Elevation Area Perm Vol Area Act Vol Perm Vol Act Vol Elevation Orifice 1 Orifice 2 Weir Total Flow
(m) (m³/s) (m³) Increment Total (m) (m²) (m³) (m²) (m³) (m³) (m³) (m) (m³/s) (m³/s) (m³/s) (m³/s)

220.50 Forebay Invert 220.50 234 220.50 Orifce 1
220.60 220.60 308 27 27 220.60 Orifice Invert Elev. (m) Orifice Coeff.
220.70 220.70 383 62 62 220.70 222.00 0.60

220.80 220.80 457 104 104 220.80 Orifice Mid-point Elev. (m) Perimeter (m)

220.90 220.90 532 153 153 220.90 222.03 0.16

221.00 Top of Sed Storage 221.00 606 210 210 221.00 Orifice Diam.(mm) Area (m
2
)

221.10 221.10 680 274 274 221.10 50 0.002
221.20 221.20 755 346 346 221.20 Weir Coeff. (semi-circular) Orientation
221.30 221.30 829 425 425 221.30 1.62 Vertical

221.40 221.40 904 512 512 221.40 Orifce 2

221.50 221.50 978 606 606 221.50 Orifice Invert Elev. (m) Orifice Coeff.

221.60 221.60 1052 708 708 221.60 222.20 0.60

221.70 221.70 1127 816 816 221.70 Orifice Mid-point Elev. (m) Perimeter (m)

221.80 221.80 1201 933 933 221.80 222.30 0.60

221.90 221.90 1276 1057 1057 221.90 Orifice Diam.(mm) Area (m
2
)

222.00  Forebay PP 222.00 1350 1188 1350 1188 222.00 190 0.028

222.10 0.001 141 27.5 27.5 222.10 1475 141 141 222.10 0.001 0.001 Weir Coeff. (semi-circular) Orientation
222.20 0.002 295 23.6 51.1 222.20 1600 295 295 222.20 0.002 0.002 1.62 Vertical

222.30 0.008 461 9.0 60.1 222.30 1725 461 461 222.30 0.003 0.005 0.008

222.40 0.028 640 2.8 62.9 222.40 1850 640 640 222.40 0.003 0.024 0.028 Spillway Invert (m) Top of Berm (m)

222.50 0.038 831 1.6 64.5 222.50 1975 831 831 222.50 0.004 0.034 0.038 223.00 220.00
222.60 0.046 1,035 1.4 65.9 222.60 2100 1035 1,035 222.60 0.004 0.042 0.046 Spillway Length @ Invert (m) Max. Flow Depth (m)
222.70 0.052 1,251 1.2 67.1 222.70 2225 1251 1,251 222.70 0.004 0.048 0.052 5 -3.00
222.80 0.058 1,480 1.2 68.3 222.80 2350 1480 1,480 222.80 0.005 0.054 0.058 Left Side Slope Right Side Slope
222.90 0.063 1,721 1.1 69.4 222.90 2475 1721 1,721 222.90 0.005 0.059 0.063 10 10
223.00 0.068 1,975 1.1 70.4 223.00 2600 1975 1,975 223.00 0.005 0.063 0.068 Weir Coefficient (Rectangle) Topwidth
223.10 0.383 2,241 0.3 70.8 223.10 2725 2241 2,241 223.10 0.005 0.068 0.310 0.383 1.7 -55.0
223.20 1.070 2,520 0.1 70.9 223.20 2850 2520 2,520 223.20 0.006 0.072 0.993 1.070 Weir Coefficient (Triangle)
223.30 2.119 2,811 0.1 70.9 223.30 2975 2811 2,811 223.30 0.006 0.076 2.038 2.119 1.3

223.40 3.551 3,115 0.0 70.9 223.40 3100 3115 3,115 223.40 0.006 0.079 3.466 3.551
223.50 5.392 3,431 0.0 71.0 223.50 3225 3431 3,431 223.50 0.006 0.083 5.303 5.392
223.60 7.668 3,760 0.0 71.0 223.60 3350 3760 3,760 223.60 0.007 0.086 7.576 7.668
223.70 10.404 4,101 0.0 71.0 223.70 3475 4101 4,101 223.70 0.007 0.089 10.308 10.404
223.80 13.623 4,455 0.0 71.0 223.80 3600 4455 4,455 223.80 0.007 0.092 13.524 13.623
223.90 17.350 4,821 0.0 71.0 223.90 3725 4821 4,821 223.90 0.007 0.095 17.247 17.350
224.00 21.606 5,200 0.0 71.0 224.00 3850 5200 5,200 224.00 0.007 0.098 21.500 21.606

Orifice Flow Calculations: Orifice flow equation Broad Crested Weir Equation: Q = Cwb*L*H
1.5 

+ Cwt*S*H
2.5

Q = C*A*(2*g*H)
0.5

where
where L = bottom width of spillway

Ponding Elevations C = orifice coefficient H = head above weir invert
A = area of orifice    S = side slopes (ratio of H:V)

Rainfall Event Elevation Depth Volume Drawdown g = acceleration due to gravity Cwt = broad-crested triangular weir coefficient 
H = head above centre line of orifice Cwb = broad-crested rectangular weir coefficient 

2-year 222.50 0.50 830 64.5 Note: used when water elevation is above 3/4 of the orifice diameter
5-year 222.64 0.64 1120 66.4

10-year 222.73 0.73 1311 67.4 Sharp crested semi-circular weir equation

25-year 222.83 0.83 1553 68.6 Q=C*D
2.5

*(H/D)
1.88

50-year 222.91 0.91 1735 69.4 where
100-year 222.98 0.98 1916 70.2 C = sharp crested semi-circular weir coefficient
25-mm 222.33 0.33 512 61 D = diameter of orifice
WQED 222.09 0.09 122 24 H = head above orifice invert

Note: used when water elevation is below 3/4 of the orifice diameter
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Mayfiled Road EA - SWM Facility 3  - 1602-10480

Drainage Area Characteristics

Storage Requirements Drainage Areas

 (See below)

Total Area Tributary to Basin (ha) 3.06

Tributary Area requiring quality control (ha) 3.06

MOE Quality Control Requirement Level 1

Basin Design wet pond
1
Quality Control Volume Requirement (m

3
/ha) 240

2
Permanent Pool (m

3
) 612

3
Extended Detention - Quality Control (m

3
) 122

1 
Based on MOE guidelines and overall percent impervious

2
Permanent Pool sized for quality control - All but 40 m

3
/ha of required quality control volume

3
Extended Detention sized for quality control - 40 m

3
/ha

Catchment Number Area (ha) % Imperv (XIMP)

230 3.06 75%

Quality Control 3.06 75.0%

Quantity Control 3.06 75.0%



Mayfiled Road EA - SWM Facility 4  - 1602-10480

SWM Basin Stage-Storage-Discharge Pond x 115 m

Pond y 72 m

Total Total Overflow

Elevation Discharge Active Storage Elevation Area Perm Vol Area Act Vol Perm Vol Act Vol Elevation Orifice 1 Orifice 2 Weir Total Flow
(m) (m³/s) (m³) Increment Total (m) (m²) (m³) (m²) (m³) (m³) (m³) (m) (m³/s) (m³/s) (m³/s) (m³/s)

213.50 Forebay Invert 213.50 1260 213.50 Orifce 1
213.60 213.60 1336 130 130 213.60 Orifice Invert Elev. (m) Orifice Coeff.
213.70 213.70 1412 267 267 213.70 215.00 0.60

213.80 213.80 1488 412 412 213.80 Orifice Mid-point Elev. (m) Perimeter (m)

213.90 213.90 1564 565 565 213.90 215.04 0.22

214.00 Top of Sed Storage 214.00 1640 725 725 214.00 Orifice Diam.(mm) Area (m
2
)

214.10 214.10 1716 893 893 214.10 70 0.004
214.20 214.20 1792 1068 1068 214.20 Weir Coeff. (semi-circular) Orientation
214.30 214.30 1868 1251 1251 214.30 1.62 Vertical

214.40 214.40 1944 1442 1442 214.40 Orifce 2

214.50 214.50 2020 1640 1640 214.50 Orifice Invert Elev. (m) Orifice Coeff.

214.60 214.60 2096 1846 1846 214.60 215.20 0.60

214.70 214.70 2172 2059 2059 214.70 Orifice Mid-point Elev. (m) Perimeter (m)

214.80 214.80 2248 2280 2280 214.80 215.30 0.63

214.90 214.90 2324 2509 2509 214.90 Orifice Diam.(mm) Area (m
2
)

215.00  Forebay PP 215.00 2400 2745 2400 2745 215.00 200 0.031

215.10 0.003 246 26.2 26.2 215.10 2527 246 246 215.10 0.003 0.003 Weir Coeff. (semi-circular) Orientation
215.20 0.004 505 21.3 47.5 215.20 2654 505 505 215.20 0.004 0.004 1.62 Vertical

215.30 0.013 777 8.7 56.3 215.30 2781 777 777 215.30 0.005 0.008 0.013

215.40 0.033 1,062 3.5 59.7 215.40 2908 1062 1,062 215.40 0.006 0.026 0.033 Spillway Invert (m) Top of Berm (m)

215.50 0.044 1,359 2.1 61.9 215.50 3035 1359 1,359 215.50 0.007 0.037 0.044 216.00 220.00
215.60 0.053 1,669 1.8 63.6 215.60 3162 1669 1,669 215.60 0.008 0.046 0.053 Spillway Length @ Invert (m) Max. Flow Depth (m)
215.70 0.061 1,991 1.6 65.2 215.70 3289 1991 1,991 215.70 0.008 0.053 0.061 5 4.00
215.80 0.068 2,326 1.4 66.6 215.80 3416 2326 2,326 215.80 0.009 0.059 0.068 Left Side Slope Right Side Slope
215.90 0.074 2,674 1.4 68.0 215.90 3543 2674 2,674 215.90 0.010 0.065 0.074 10 10
216.00 0.080 3,035 1.3 69.3 216.00 3670 3035 3,035 216.00 0.010 0.070 0.080 Weir Coefficient (Rectangle) Topwidth
216.10 0.395 3,408 0.4 69.7 216.10 3797 3408 3,408 216.10 0.011 0.075 0.310 0.395 1.7 85.0
216.20 1.083 3,794 0.1 69.9 216.20 3924 3794 3,794 216.20 0.011 0.079 0.993 1.083 Weir Coefficient (Triangle)
216.30 2.133 4,193 0.1 69.9 216.30 4051 4193 4,193 216.30 0.012 0.083 2.038 2.133 1.3

216.40 3.565 4,605 0.0 70.0 216.40 4178 4605 4,605 216.40 0.012 0.088 3.466 3.565
216.50 5.407 5,029 0.0 70.0 216.50 4305 5029 5,029 216.50 0.012 0.091 5.303 5.407
216.60 7.684 5,466 0.0 70.0 216.60 4432 5466 5,466 216.60 0.013 0.095 7.576 7.684
216.70 10.420 5,915 0.0 70.0 216.70 4559 5915 5,915 216.70 0.013 0.099 10.308 10.420
216.80 13.640 6,377 0.0 70.0 216.80 4686 6377 6,377 216.80 0.014 0.102 13.524 13.640
216.90 17.367 6,852 0.0 70.1 216.90 4813 6852 6,852 216.90 0.014 0.106 17.247 17.367
217.00 21.623 7,340 0.0 70.1 217.00 4940 7340 7,340 217.00 0.014 0.109 21.500 21.623

Orifice Flow Calculations: Orifice flow equation Broad Crested Weir Equation: Q = Cwb*L*H
1.5 

+ Cwt*S*H
2.5

Q = C*A*(2*g*H)
0.5

where
where L = bottom width of spillway

Ponding Elevations C = orifice coefficient H = head above weir invert
A = area of orifice    S = side slopes (ratio of H:V)

Rainfall Event Elevation Depth Volume Drawdown g = acceleration due to gravity Cwt = broad-crested triangular weir coefficient 
H = head above centre line of orifice Cwb = broad-crested rectangular weir coefficient 

2-year 215.49 0.49 1333 61.7 Note: used when water elevation is above 3/4 of the orifice diameter
5-year 215.65 0.65 1834 64.4

10-year 215.75 0.75 2165 65.9 Sharp crested semi-circular weir equation

25-year 215.87 0.87 2556 67.5 Q=C*D
2.5

*(H/D)
1.88

50-year 215.95 0.95 2847 68.6 where
100-year 216.03 1.03 3136 69.4 C = sharp crested semi-circular weir coefficient
25-mm 215.38 0.38 1011 59 D = diameter of orifice
WQED 215.10 0.10 248 26 H = head above orifice invert

Note: used when water elevation is below 3/4 of the orifice diameter
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Mayfiled Road EA - SWM Facility 4  - 1602-10480

Drainage Area Characteristics

Storage Requirements Drainage Areas

 (See below)

Total Area Tributary to Basin (ha) 6.19

Tributary Area requiring quality control (ha) 6.19

MOE Quality Control Requirement Level 1

Basin Design wet pond
1
Quality Control Volume Requirement (m

3
/ha) 240

2
Permanent Pool (m

3
) 1238

3
Extended Detention - Quality Control (m

3
) 248

1 
Based on MOE guidelines and overall percent impervious

2
Permanent Pool sized for quality control - All but 40 m

3
/ha of required quality control volume

3
Extended Detention sized for quality control - 40 m

3
/ha

Catchment Number Area (ha) % Imperv (XIMP)

235 6.19 75%

Quality Control 6.19 75.0%

Quantity Control 6.19 75.0%



Mayfiled Road EA - SWM Facility 5  - 1602-10480

SWM Basin Stage-Storage-Discharge Pond x 70 m

Pond y 92 m

Total Total Overflow

Elevation Discharge Active Storage Elevation Area Perm Vol Area Act Vol Perm Vol Act Vol Elevation Orifice 1 Orifice 2 Weir Total Flow
(m) (m³/s) (m³) Increment Total (m) (m²) (m³) (m²) (m³) (m³) (m³) (m) (m³/s) (m³/s) (m³/s) (m³/s)

219.50 Forebay Invert 219.50 720 219.50 Orifce 1
219.60 219.60 776 75 75 219.60 Orifice Invert Elev. (m) Orifice Coeff.
219.70 219.70 832 155 155 219.70 221.00 0.60

219.80 219.80 888 241 241 219.80 Orifice Mid-point Elev. (m) Perimeter (m)

219.90 219.90 944 333 333 219.90 221.03 0.17

220.00 Top of Sed Storage 220.00 1000 430 430 220.00 Orifice Diam.(mm) Area (m
2
)

220.10 220.10 1056 533 533 220.10 55 0.002
220.20 220.20 1112 641 641 220.20 Weir Coeff. (semi-circular) Orientation
220.30 220.30 1168 755 755 220.30 1.62 Vertical

220.40 220.40 1224 875 875 220.40 Orifce 2

220.50 220.50 1280 1000 1000 220.50 Orifice Invert Elev. (m) Orifice Coeff.

220.60 220.60 1336 1131 1131 220.60 221.20 0.60

220.70 220.70 1392 1267 1267 220.70 Orifice Mid-point Elev. (m) Perimeter (m)

220.80 220.80 1448 1409 1409 220.80 221.29 0.57

220.90 220.90 1504 1557 1557 220.90 Orifice Diam.(mm) Area (m
2
)

221.00  Forebay PP 221.00 1560 1710 1560 1710 221.00 180 0.025

221.10 0.002 161 26.3 26.3 221.10 1662 161 161 221.10 0.002 0.002 Weir Coeff. (semi-circular) Orientation
221.20 0.003 332 22.0 48.3 221.20 1764 332 332 221.20 0.003 0.003 1.62 Vertical

221.30 0.010 514 8.0 56.3 221.30 1866 514 514 221.30 0.003 0.007 0.010

221.40 0.026 706 2.9 59.2 221.40 1968 706 706 221.40 0.004 0.022 0.026 Spillway Invert (m) Top of Berm (m)

221.50 0.035 907 1.8 61.0 221.50 2070 907 907 221.50 0.004 0.031 0.035 222.00 220.00
221.60 0.042 1,120 1.5 62.6 221.60 2172 1120 1,120 221.60 0.005 0.038 0.042 Spillway Length @ Invert (m) Max. Flow Depth (m)
221.70 0.048 1,342 1.4 63.9 221.70 2274 1342 1,342 221.70 0.005 0.043 0.048 5 -2.00
221.80 0.054 1,574 1.3 65.2 221.80 2376 1574 1,574 221.80 0.006 0.048 0.054 Left Side Slope Right Side Slope
221.90 0.059 1,817 1.2 66.4 221.90 2478 1817 1,817 221.90 0.006 0.053 0.059 10 10
222.00 0.063 2,070 1.2 67.5 222.00 2580 2070 2,070 222.00 0.006 0.057 0.063 Weir Coefficient (Rectangle) Topwidth
222.10 0.377 2,333 0.3 67.9 222.10 2682 2333 2,333 222.10 0.007 0.061 0.310 0.377 1.7 -35.0
222.20 1.064 2,606 0.1 68.0 222.20 2784 2606 2,606 222.20 0.007 0.065 0.993 1.064 Weir Coefficient (Triangle)
222.30 2.113 2,890 0.0 68.0 222.30 2886 2890 2,890 222.30 0.007 0.068 2.038 2.113 1.3

222.40 3.545 3,184 0.0 68.0 222.40 2988 3184 3,184 222.40 0.007 0.071 3.466 3.545
222.50 5.385 3,487 0.0 68.1 222.50 3090 3487 3,487 222.50 0.008 0.074 5.303 5.385
222.60 7.661 3,802 0.0 68.1 222.60 3192 3802 3,802 222.60 0.008 0.077 7.576 7.661
222.70 10.396 4,126 0.0 68.1 222.70 3294 4126 4,126 222.70 0.008 0.080 10.308 10.396
222.80 13.615 4,460 0.0 68.1 222.80 3396 4460 4,460 222.80 0.008 0.083 13.524 13.615
222.90 17.342 4,805 0.0 68.1 222.90 3498 4805 4,805 222.90 0.009 0.086 17.247 17.342
223.00 21.597 5,160 0.0 68.1 223.00 3600 5160 5,160 223.00 0.009 0.088 21.500 21.597

Orifice Flow Calculations: Orifice flow equation Broad Crested Weir Equation: Q = Cwb*L*H
1.5 

+ Cwt*S*H
2.5

Q = C*A*(2*g*H)
0.5

where
where L = bottom width of spillway

Ponding Elevations C = orifice coefficient H = head above weir invert
A = area of orifice    S = side slopes (ratio of H:V)

Rainfall Event Elevation Depth Volume Drawdown g = acceleration due to gravity Cwt = broad-crested triangular weir coefficient 
H = head above centre line of orifice Cwb = broad-crested rectangular weir coefficient 

2-year 221.50 0.50 906 61.0 Note: used when water elevation is above 3/4 of the orifice diameter
5-year 221.64 0.64 1215 63.1

10-year 221.73 0.73 1423 64.4 Sharp crested semi-circular weir equation

25-year 221.85 0.85 1686 65.7 Q=C*D
2.5

*(H/D)
1.88

50-year 221.93 0.93 1885 66.7 where
100-year 222.00 1.00 2083 67.5 C = sharp crested semi-circular weir coefficient
25-mm 221.37 0.37 653 58 D = diameter of orifice
WQED 221.10 0.10 164 27 H = head above orifice invert

Note: used when water elevation is below 3/4 of the orifice diameter
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Mayfiled Road EA - SWM Facility 5  - 1602-10480

Drainage Area Characteristics

Storage Requirements Drainage Areas

 (See below)

Total Area Tributary to Basin (ha) 4.10

Tributary Area requiring quality control (ha) 4.10

MOE Quality Control Requirement Level 1

Basin Design wet pond
1
Quality Control Volume Requirement (m

3
/ha) 240

2
Permanent Pool (m

3
) 820

3
Extended Detention - Quality Control (m

3
) 164

1 
Based on MOE guidelines and overall percent impervious

2
Permanent Pool sized for quality control - All but 40 m

3
/ha of required quality control volume

3
Extended Detention sized for quality control - 40 m

3
/ha

Catchment Number Area (ha) % Imperv (XIMP)

255 4.10 75%

Quality Control 4.10 75.0%

Quantity Control 4.10 75.0%
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APPENDIX B 

Hydrologic Model Files 



(C:\...may5.dat) Stantec Consulting Ltd. (Kitchener)

Stantec Consulting Ltd. (Kitchener) Page 1

00001> 2     Metric units
00002> *#******************************************************************************
00003> *#  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00004> *#  Date        :  Feb, 2010/Revised September 2012
00005> *#  Modeller    : [JInnes}
00006> *#  Revised By  : [George Golding}
00007> *#  Company     : Stantec Consulting Ltd. (Kitchener)
00008> *#  License #   : 4730904
00009> *#******************************************************************************
00010> *%
00011> *% This hydrologic analysis was prepared to determine the EXISTING Conditions
00012> *% peak flows at culvert crossings along Mayfield Road. 
00013> *% 
00014> *%
00015> *#******************************************************************************
00016> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[1] 
00017> *%                    ["2y6hAES.stm"] <--storm filename, one per line for NSTORM
00018> *%-----------------|-----------------------------------------------------------|
00019> READ STORM          STORM_FILENAME=["Storm.001"]
00020> *%-----------------|-----------------------------------------------------------|
00021> *#
00022> *# 
00023> *% Flows to Culvert at Station 10+425
00024> *% Catchment 110
00025> DESIGN NASHYD       ID=[1], NHYD=["110"], DT=[1]min, AREA=[10.1](ha),
00026>                     DWF=[0](cms), CN/C=[87], TP=[0.70]hrs,
00027>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00028> *%-----------------|-----------------------------------------------------------|
00029> 
00030> *% Flows to Culvert at Station 10+689
00031> *% Catchment 120
00032> DESIGN NASHYD       ID=[2], NHYD=["120"], DT=[1]min, AREA=[42.8](ha),
00033>                     DWF=[0](cms), CN/C=[84], TP=[0.89]hrs,
00034>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00035> *%-----------------|-----------------------------------------------------------|
00036> 
00037> *% Flows to Culvert at Station 11+603
00038> *% Catchment 140
00039> DESIGN NASHYD       ID=[3], NHYD=["140"], DT=[1]min, AREA=[5.7](ha),
00040>                     DWF=[0](cms), CN/C=[82], TP=[0.57]hrs,
00041>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00042> *%-----------------|-----------------------------------------------------------|
00043> 
00044> *% Flows to Culvert at Station 11+800
00045> *% Catchment 150
00046> DESIGN NASHYD       ID=[4], NHYD=["150"], DT=[1]min, AREA=[377.0](ha),
00047>                     DWF=[0](cms), CN/C=[84], TP=[2.18]hrs,
00048>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00049> *%-----------------|-----------------------------------------------------------|
00050> 
00051> *% Flows to Culvert at Station 12+300
00052> *% Catchment 160
00053> DESIGN NASHYD       ID=[5], NHYD=["160"], DT=[1]min, AREA=[402.1](ha),
00054>                     DWF=[0](cms), CN/C=[83], TP=[2.33]hrs,
00055>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00056> *%-----------------|-----------------------------------------------------------|
00057> 
00058> *% Flows to Culvert at Station 12+500
00059> *% Catchment 170
00060> DESIGN NASHYD       ID=[6], NHYD=["170"], DT=[1]min, AREA=[89.6](ha),
00061>                     DWF=[0](cms), CN/C=[79], TP=[1.25]hrs,
00062>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00063> *%-----------------|-----------------------------------------------------------|
00064> 
00065> *% Flows to Culvert at Station 12+787
00066> *% Catchment 180
00067> DESIGN NASHYD       ID=[7], NHYD=["180"], DT=[1]min, AREA=[1.4](ha),
00068>                     DWF=[0](cms), CN/C=[82], TP=[0.48]hrs,
00069>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00070> *%-----------------|-----------------------------------------------------------|
00071> 
00072> *% Flows to Culvert at Station 12+927
00073> *% Catchment 190
00074> DESIGN NASHYD       ID=[8], NHYD=["190"], DT=[1]min, AREA=[5.4](ha),
00075>                     DWF=[0](cms), CN/C=[83], TP=[0.93]hrs,
00076>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00077> *%-----------------|-----------------------------------------------------------|
00078> 
00079> *% Flows to Culvert at Station 13+763
00080> *% Catchment 1100
00081> DESIGN NASHYD       ID=[9], NHYD=["1100"], DT=[1]min, AREA=[20.3](ha),
00082>                     DWF=[0](cms), CN/C=[83], TP=[0.57]hrs,
00083>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00084> *%-----------------|-----------------------------------------------------------|
00085> 
00086> *% Flows to Culvert at Station 13+970
00087> *% Catchment 1110
00088> DESIGN NASHYD       ID=[10], NHYD=["1110"], DT=[1]min, AREA=[35.1](ha),
00089>                     DWF=[0](cms), CN/C=[84], TP=[0.72]hrs,
00090>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00091> *%-----------------|-----------------------------------------------------------|
00092> 
00093> *% Flows to Culvert at Station 14+177
00094> *% Catchment 1120
00095> DESIGN NASHYD       ID=[1], NHYD=["1120"], DT=[1]min, AREA=[60.0](ha),
00096>                     DWF=[0](cms), CN/C=[86], TP=[1.17]hrs,
00097>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00098> *%-----------------|-----------------------------------------------------------|
00099> 
00100> *% Flows to Culvert at Station 15+156
00101> *% Catchment 1140
00102> DESIGN NASHYD       ID=[2], NHYD=["1140"], DT=[1]min, AREA=[560.0](ha),
00103>                     DWF=[0](cms), CN/C=[83], TP=[3.08]hrs,
00104>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00105> *%-----------------|-----------------------------------------------------------|
00106> 
00107> *% Flows to Culvert at Station 15+249
00108> *% Catchment 1150
00109> DESIGN NASHYD       ID=[3], NHYD=["1150"], DT=[1]min, AREA=[17.9](ha),
00110>                     DWF=[0](cms), CN/C=[84], TP=[0.89]hrs,
00111>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00112> *%-----------------|-----------------------------------------------------------|
00113> 
00114> *% Flows to Culvert at Station 15+454
00115> *% Catchment 1160
00116> DESIGN NASHYD       ID=[4], NHYD=["1160"], DT=[1]min, AREA=[5.6](ha),
00117>                     DWF=[0](cms), CN/C=[85], TP=[1.05]hrs,
00118>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00119> *%-----------------|-----------------------------------------------------------|
00120> 
00121> *% Flows to Culvert at Station 15+693
00122> *% Catchment 1170
00123> DESIGN STANDHYD       ID=[5], NHYD=["1170"], DT=[1]min, AREA=[1.8](ha),
00124>                     XIMP= [0.01], TIMP= [0.25], DWF= [0] (cms), LOSS=[2], CN=[81
00125>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00126> *%-----------------|-----------------------------------------------------------|
00127> 
00128> *% Flows to Culvert at Station 15+885
00129> *% Catchment 1180
00130> DESIGN NASHYD       ID=[8], NHYD=["1180"], DT=[1]min, AREA=[70.7](ha),
00131>                     DWF=[0](cms), CN/C=[84], TP=[1.27]hrs,
00132>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00133> *%-----------------|-----------------------------------------------------------|
00134> 
00135> *% Flows to Culvert at Station 15+955

00136> *% Catchment 1190
00137> DESIGN NASHYD       ID=[9], NHYD=["1190"], DT=[1]min, AREA=[595.3](ha),
00138>                     DWF=[0](cms), CN/C=[88], TP=[2.90]hrs,
00139>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00140> *%-----------------|-----------------------------------------------------------|
00141> 
00142> *% total flows to culverts at Stations 16+015 and 16+085
00143> ADD HYD             IDsum=[1], NHYD=["180190"], IDs to add=[8+9]
00144> *%-----------------|-----------------------------------------------------------|
00145> *% Flows to Culvert at Station 16+327
00146> *% Catchment 1200
00147> DESIGN NASHYD       ID=[10], NHYD=["1200"], DT=[1]min, AREA=[5.4](ha),
00148>                     DWF=[0](cms), CN/C=[85], TP=[0.88]hrs,
00149>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00150> *%-----------------|-----------------------------------------------------------|
00151> 
00152> *% Flows to Culvert at Station 16+700
00153> *% Catchment 1210
00154> DESIGN NASHYD       ID=[1], NHYD=["1210"], DT=[1]min, AREA=[2.3](ha),
00155>                     DWF=[0](cms), CN/C=[85], TP=[0.56]hrs,
00156>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00157> *%-----------------|-----------------------------------------------------------|
00158> 
00159> *% Flows to Culvert at Station 16+842
00160> *% Catchment 1220 
00161> DESIGN NASHYD       ID=[2], NHYD=["1220"], DT=[1]min, AREA=[0.9](ha),
00162>                     DWF=[0](cms), CN/C=[85], TP=[0.49]hrs,
00163>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00164> *%-----------------|-----------------------------------------------------------|
00165> 
00166> *% Flows to Culvert at Station 16+887
00167> *% Catchment 1230
00168> DESIGN STANDHYD     ID=[3], NHYD=["1230"], DT=[1]min, AREA=[0.9](ha),
00169>                     XIMP= [0.01], TIMP= [0.25], DWF= [0] (cms), 
00170>                     LOSS=[2], CN=[79], SLOPE=[0.5] %,
00171>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00172> *%-----------------|-----------------------------------------------------------|
00173> 
00174> 
00175> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[2] 
00176> *%                    ["2Y12.stm"] <--storm filename, one per line for NSTORM ti
00177> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[3] 
00178> *%                    ["5y6hAES.stm"] <--storm filename, one per line for NSTORM
00179> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[4] 
00180> *%                    ["5y12.stm"] <--storm filename, one per line for NSTORM ti
00181> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[5] 
00182> *%                    ["10y6hAES.stm"] <--storm filename, one per line for NSTOR
00183> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[6] 
00184> *%                    ["10y12.stm"] <--storm filename, one per line for NSTORM t
00185> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[7] 
00186> *%                    ["25y6hAES.stm"] <--storm filename, one per line for NSTOR
00187> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[8] 
00188> *%                    ["25y12.stm"] <--storm filename, one per line for NSTORM t
00189> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[9] 
00190> *%                    ["50y6hAES.stm"] <--storm filename, one per line for NSTOR
00191> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[10]
00192> *%                    ["50y12.stm"] <--storm filename, one per line for NSTORM t
00193> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[11]
00194> *%                    ["100y1.stm"] <--storm filename, one per line for NSTORM t
00195> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[12]
00196> *%                    ["1006hAES.stm"] <--storm filename, one per line for NSTOR
00197> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[13]
00198> *%                    ["100y12.stm"] <--storm filename, one per line for NSTORM 
00199> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[14]
00200> *%                    ["100y24.stm"] <--storm filename, one per line for NSTORM 
00201> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[15]
00202> *%                    ["hurhaz48.stm"] <--storm filename, one per line for NSTOR
00203> FINISH
00204> 
00205> 
00206> 
00207> 
00208> 
00209> 
00210> 
00211> 
00212> 
00213> 
00214> 
00215> 
00216> 
00217> 
00218> 
00219> 
00220> 
00221> 
00222> 
00223> 
00224> 
00225> 
00226> 
00227> 
00228> 
00229> 
00230> 
00231> 
00232> 
00233> 
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00001> =============================================================================
00002> 
00003>  SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999  =========
00004>  S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
00005>  SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9 Ver. 4.02
00006>      S   W W   M   M  H   H    Y    M   M  O   O       9999   9999 July 1999
00007>  SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9 =========
00008>                                                       9   9  9   9 # 4730904
00009>       StormWater Management HYdrologic Model           999    999  =========
00010> 
00011>  ***************************************************************************
00012>  *************************** SWMHYMO-99 Ver/4.02 ***************************
00013>  *******  A single event and continuous hydrologic simulation model  *******
00014>  *******     based on the principles of HYMO and its successors      *******
00015>  *******                 OTTHYMO-83 and OTTHYMO-89.                  *******
00016>  ***************************************************************************
00017>  ******* Distributed by:  J.F. Sabourin and Associates Inc.          *******
00018>  *******                  Ottawa,  Ontario: (613) 727-5199           *******
00019>  *******                  Gatineau, Quebec: (819) 243-6858           *******
00020>  *******                  E-Mail: swmhymo@jfsa.Com                   *******
00021>  ***************************************************************************
00022> 
00023>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  +++++++ Licensed user: Stantec Consulting Ltd. (Kitchener)          +++++++
00025>  +++++++                Kitchener             SERIAL#:4730904        +++++++
00026>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  ***************************************************************************
00029>  *******           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******
00030>  *******           Maximum value for ID numbers  :     10            *******
00031>  *******           Max. number of rainfall points:  15000            *******
00032>  *******           Max. number of flow points    :  15000            *******
00033>  ***************************************************************************
00034> 
00035>  *** DESCRIPTION SUMMARY TABLE HEADERS (units depend on METOUT in START) ***
00036>  ***---------------------------------------------------------------------***
00037>  ***    ID:  Hydrograph IDentification numbers, (1-10).                  ***
00038>  ***  NHYD:  Hydrograph reference numbers, (6 digits or characters).     ***
00039>  ***  AREA:  Drainage area associated with hydrograph, (ac.) or (ha.).   ***
00040>  *** QPEAK:  Peak flow of simulated hydrograph, (ft^3/s) or (m^3/s).     ***
00041>  *** TpeakDate_hh:mm is the date and time of the peak flow.              ***
00042>  ***  R.V.:  Runoff Volume of simulated hydrograph, (in) or (mm).        ***
00043>  ***  R.C.:  Runoff Coefficient of simulated hydrograph, (ratio).        ***
00044>  ***     *:  see WARNING or NOTE message printed at end of run.          ***
00045>  ***    **:  see  ERROR  message printed at end of run.                  ***
00046>  ***************************************************************************
00047>  ***************************************************************************
00048> 
00049> :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
00050> 
00051>  ***************************************************************************
00052> 
00053>  *********************   S U M M A R Y   O U T P U T   *********************
00054>  ***************************************************************************
00055>  *       DATE: 2012-09-28     TIME: 16:47:34     RUN COUNTER: 001220       *
00056>  ***************************************************************************
00057>  * Input   filename: C:\SWMHYMO\160210~1\SEPTEM~1\MAYCUL~1\may5.dat        *
00058>  * Output  filename: C:\SWMHYMO\160210~1\SEPTEM~1\MAYCUL~1\may5.out        *
00059>  * Summary filename: C:\SWMHYMO\160210~1\SEPTEM~1\MAYCUL~1\may5.sum        *
00060>  * User comments:                                                          *
00061>  * 1:______________________________________________________________________*
00062>  * 2:______________________________________________________________________*
00063>  * 3:______________________________________________________________________*
00064>  ***************************************************************************
00065> 
00066>   
00067> #******************************************************************************
00068> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00069> #  Date        :  Feb, 2010/Revised September 2012                             
00070> #  Modeller    : [JInnes}                                                      
00071> #  Revised By  : [George Golding}                                              
00072> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00073> #  License #   : 4730904                                                       
00074> #******************************************************************************
00075> #******************************************************************************
00076>  RUN:COMMAND#
00077>  001:0001----------------------------------------------------------------------
00078>      START
00079>       [TZERO =    .00 hrs on        0]
00080>       [METOUT=   2    (1=imperial, 2=metric output)]
00081>       [NSTORM=   1 ]
00082>       [NRUN  =   1 ]
00083>  001:0002-----------------------------------------------------------------------
00084>      READ STORM        
00085>       Filename = Storm.001                                                   
00086>       Comment  = 2yr/6hr                                                     
00087>       [SDT=15.00:SDUR=   6.25:PTOT=  36.00]
00088> #                                                                              
00089> #                                                                              
00090>  001:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00091>      DESIGN NASHYD      01:110       10.10     .227 No_date    3:26   16.43 .456
00092>       [CN= 87.0: N= 3.00]
00093>       [Tp=  .70:DT= 1.00]
00094>  001:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00095>      DESIGN NASHYD      02:120       42.80     .716 No_date    3:42   14.36 .399
00096>       [CN= 84.0: N= 3.00]
00097>       [Tp=  .89:DT= 1.00]
00098>  001:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00099>      DESIGN NASHYD      03:140        5.70     .115 No_date    3:17   13.19 .366
00100>       [CN= 82.0: N= 3.00]
00101>       [Tp=  .57:DT= 1.00]
00102>  001:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00103>      DESIGN NASHYD      04:150      377.00    3.297 No_date    5:11   14.36 .399
00104>       [CN= 84.0: N= 3.00]
00105>       [Tp= 2.18:DT= 1.00]
00106>  001:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00107>      DESIGN NASHYD      05:160      402.10    3.188 No_date    5:21   13.76 .382
00108>       [CN= 83.0: N= 3.00]
00109>       [Tp= 2.33:DT= 1.00]
00110>  001:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00111>      DESIGN NASHYD      06:170       89.60     .963 No_date    4:10   11.67 .324
00112>       [CN= 79.0: N= 3.00]
00113>       [Tp= 1.25:DT= 1.00]
00114>  001:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00115>      DESIGN NASHYD      07:180        1.40     .031 No_date    3:09   13.19 .366
00116>       [CN= 82.0: N= 3.00]
00117>       [Tp=  .48:DT= 1.00]
00118>  001:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00119>      DESIGN NASHYD      08:190        5.40     .084 No_date    3:45   13.76 .382
00120>       [CN= 83.0: N= 3.00]
00121>       [Tp=  .93:DT= 1.00]
00122>  001:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00123>      DESIGN NASHYD      09:1100      20.30     .427 No_date    3:17   13.76 .382
00124>       [CN= 83.0: N= 3.00]
00125>       [Tp=  .57:DT= 1.00]
00126>  001:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00127>      DESIGN NASHYD      10:1110      35.10     .673 No_date    3:28   14.36 .399
00128>       [CN= 84.0: N= 3.00]
00129>       [Tp=  .72:DT= 1.00]
00130>  001:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00131>      DESIGN NASHYD      01:1120      60.00     .917 No_date    4:02   15.69 .436
00132>       [CN= 86.0: N= 3.00]
00133>       [Tp= 1.17:DT= 1.00]
00134>  001:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00135>      DESIGN NASHYD      02:1140     560.00    3.512 No_date    6:10   13.76 .382

00136>       [CN= 83.0: N= 3.00]
00137>       [Tp= 3.08:DT= 1.00]
00138>  001:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00139>      DESIGN NASHYD      03:1150      17.90     .300 No_date    3:42   14.36 .399
00140>       [CN= 84.0: N= 3.00]
00141>       [Tp=  .89:DT= 1.00]
00142>  001:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00143>      DESIGN NASHYD      04:1160       5.60     .088 No_date    3:54   15.00 .417
00144>       [CN= 85.0: N= 3.00]
00145>       [Tp= 1.05:DT= 1.00]
00146>  001:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00147>      DESIGN STANDHYD    05:1170       1.80     .056 No_date    2:57   15.39 .428
00148>       [XIMP=.01:TIMP=.25]
00149>       [SLP=1.00:DT= 1.00]
00150>       [LOSS= 2 :CN= 81.0]
00151>  001:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00152>      DESIGN NASHYD      08:1180      70.70     .931 No_date    4:10   14.36 .399
00153>       [CN= 84.0: N= 3.00]
00154>       [Tp= 1.27:DT= 1.00]
00155>  001:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00156>      DESIGN NASHYD      09:1190     595.30    4.930 No_date    5:56   17.22 .478
00157>       [CN= 88.0: N= 3.00]
00158>       [Tp= 2.90:DT= 1.00]
00159>  001:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00160>      ADD HYD            08:1180      70.70     .931 No_date    4:10   14.36  n/a
00161>                      +  09:1190     595.30    4.930 No_date    5:56   17.22  n/a
00162>       [DT= 1.00]  SUM=  01:180190   666.00    5.433 No_date    5:36   16.91  n/a
00163>  001:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00164>      DESIGN NASHYD      10:1200       5.40     .095 No_date    3:41   15.00 .417
00165>       [CN= 85.0: N= 3.00]
00166>       [Tp=  .88:DT= 1.00]
00167>  001:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00168>      DESIGN NASHYD      01:1210       2.30     .054 No_date    3:16   15.00 .417
00169>       [CN= 85.0: N= 3.00]
00170>       [Tp=  .56:DT= 1.00]
00171>  001:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00172>      DESIGN NASHYD      02:1220        .90     .023 No_date    3:09   15.00 .417
00173>       [CN= 85.0: N= 3.00]
00174>       [Tp=  .49:DT= 1.00]
00175>  001:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00176>      DESIGN STANDHYD    03:1230        .90     .023 No_date    3:02   14.34 .398
00177>       [XIMP=.01:TIMP=.25]
00178>       [SLP= .50:DT= 1.00]
00179>       [LOSS= 2 :CN= 79.0]
00180>   ** END OF RUN :   1
00181> 
00182> *******************************************************************************
00183> 
00184> 
00185> 
00186> 
00187> 
00188>  RUN:COMMAND#
00189>  002:0001----------------------------------------------------------------------
00190>      START
00191>       [TZERO =    .00 hrs on        0]
00192>       [METOUT=   2    (1=imperial, 2=metric output)]
00193>       [NSTORM=   1 ]
00194>       [NRUN  =   2 ]
00195> #******************************************************************************
00196> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00197> #  Date        :  Feb, 2010/Revised September 2012                             
00198> #  Modeller    : [JInnes}                                                      
00199> #  Revised By  : [George Golding}                                              
00200> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00201> #  License #   : 4730904                                                       
00202> #******************************************************************************
00203> #******************************************************************************
00204>  002:0002-----------------------------------------------------------------------
00205>      READ STORM        
00206>       Filename = Storm.001                                                   
00207>       Comment  = 2yr/12hr                                                    
00208>       [SDT=15.00:SDUR=  12.25:PTOT=  42.00]
00209> #                                                                              
00210> #                                                                              
00211>  002:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00212>      DESIGN NASHYD      01:110       10.10     .218 No_date    5:41   20.91 .498
00213>       [CN= 87.0: N= 3.00]
00214>       [Tp=  .70:DT= 1.00]
00215>  002:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00216>      DESIGN NASHYD      02:120       42.80     .703 No_date    5:56   18.45 .439
00217>       [CN= 84.0: N= 3.00]
00218>       [Tp=  .89:DT= 1.00]
00219>  002:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00220>      DESIGN NASHYD      03:140        5.70     .110 No_date    5:33   17.04 .406
00221>       [CN= 82.0: N= 3.00]
00222>       [Tp=  .57:DT= 1.00]
00223>  002:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00224>      DESIGN NASHYD      04:150      377.00    3.572 No_date    7:38   18.45 .439
00225>       [CN= 84.0: N= 3.00]
00226>       [Tp= 2.18:DT= 1.00]
00227>  002:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00228>      DESIGN NASHYD      05:160      402.10    3.492 No_date    7:49   17.73 .422
00229>       [CN= 83.0: N= 3.00]
00230>       [Tp= 2.33:DT= 1.00]
00231>  002:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00232>      DESIGN NASHYD      06:170       89.60     .985 No_date    6:29   15.18 .362
00233>       [CN= 79.0: N= 3.00]
00234>       [Tp= 1.25:DT= 1.00]
00235>  002:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00236>      DESIGN NASHYD      07:180        1.40     .029 No_date    5:28   17.04 .406
00237>       [CN= 82.0: N= 3.00]
00238>       [Tp=  .48:DT= 1.00]
00239>  002:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00240>      DESIGN NASHYD      08:190        5.40     .083 No_date    5:59   17.73 .422
00241>       [CN= 83.0: N= 3.00]
00242>       [Tp=  .93:DT= 1.00]
00243>  002:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00244>      DESIGN NASHYD      09:1100      20.30     .408 No_date    5:33   17.73 .422
00245>       [CN= 83.0: N= 3.00]
00246>       [Tp=  .57:DT= 1.00]
00247>  002:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00248>      DESIGN NASHYD      10:1110      35.10     .651 No_date    5:43   18.45 .439
00249>       [CN= 84.0: N= 3.00]
00250>       [Tp=  .72:DT= 1.00]
00251>  002:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00252>      DESIGN NASHYD      01:1120      60.00     .920 No_date    6:19   20.04 .477
00253>       [CN= 86.0: N= 3.00]
00254>       [Tp= 1.17:DT= 1.00]
00255>  002:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00256>      DESIGN NASHYD      02:1140     560.00    3.987 No_date    8:43   17.73 .422
00257>       [CN= 83.0: N= 3.00]
00258>       [Tp= 3.08:DT= 1.00]
00259>  002:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00260>      DESIGN NASHYD      03:1150      17.90     .294 No_date    5:56   18.45 .439
00261>       [CN= 84.0: N= 3.00]
00262>       [Tp=  .89:DT= 1.00]
00263>  002:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00264>      DESIGN NASHYD      04:1160       5.60     .087 No_date    6:09   19.22 .458
00265>       [CN= 85.0: N= 3.00]
00266>       [Tp= 1.05:DT= 1.00]
00267>  002:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00268>      DESIGN STANDHYD    05:1170       1.80     .045 No_date    5:23   19.63 .467
00269>       [XIMP=.01:TIMP=.25]
00270>       [SLP=1.00:DT= 1.00]
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00271>       [LOSS= 2 :CN= 81.0]
00272>  002:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00273>      DESIGN NASHYD      08:1180      70.70     .947 No_date    6:28   18.45 .439
00274>       [CN= 84.0: N= 3.00]
00275>       [Tp= 1.27:DT= 1.00]
00276>  002:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00277>      DESIGN NASHYD      09:1190     595.30    5.488 No_date    8:27   21.83 .520
00278>       [CN= 88.0: N= 3.00]
00279>       [Tp= 2.90:DT= 1.00]
00280>  002:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00281>      ADD HYD            08:1180      70.70     .947 No_date    6:28   18.45  n/a
00282>                      +  09:1190     595.30    5.488 No_date    8:27   21.83  n/a
00283>       [DT= 1.00]  SUM=  01:180190   666.00    6.038 No_date    8:09   21.47  n/a
00284>  002:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00285>      DESIGN NASHYD      10:1200       5.40     .093 No_date    5:55   19.22 .458
00286>       [CN= 85.0: N= 3.00]
00287>       [Tp=  .88:DT= 1.00]
00288>  002:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00289>      DESIGN NASHYD      01:1210       2.30     .051 No_date    5:32   19.22 .458
00290>       [CN= 85.0: N= 3.00]
00291>       [Tp=  .56:DT= 1.00]
00292>  002:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00293>      DESIGN NASHYD      02:1220        .90     .021 No_date    5:28   19.22 .458
00294>       [CN= 85.0: N= 3.00]
00295>       [Tp=  .49:DT= 1.00]
00296>  002:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00297>      DESIGN STANDHYD    03:1230        .90     .020 No_date    5:28   18.38 .438
00298>       [XIMP=.01:TIMP=.25]
00299>       [SLP= .50:DT= 1.00]
00300>       [LOSS= 2 :CN= 79.0]
00301>   ** END OF RUN :   2
00302> 
00303> *******************************************************************************
00304> 
00305> 
00306> 
00307> 
00308> 
00309>  RUN:COMMAND#
00310>  003:0001----------------------------------------------------------------------
00311>      START
00312>       [TZERO =    .00 hrs on        0]
00313>       [METOUT=   2    (1=imperial, 2=metric output)]
00314>       [NSTORM=   1 ]
00315>       [NRUN  =   3 ]
00316> #******************************************************************************
00317> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00318> #  Date        :  Feb, 2010/Revised September 2012                             
00319> #  Modeller    : [JInnes}                                                      
00320> #  Revised By  : [George Golding}                                              
00321> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00322> #  License #   : 4730904                                                       
00323> #******************************************************************************
00324> #******************************************************************************
00325>  003:0002-----------------------------------------------------------------------
00326>      READ STORM        
00327>       Filename = Storm.001                                                   
00328>       Comment  = 5yr/6hr                                                     
00329>       [SDT=15.00:SDUR=   6.25:PTOT=  47.81]
00330> #                                                                              
00331> #                                                                              
00332>  003:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00333>      DESIGN NASHYD      01:110       10.10     .355 No_date    3:25   25.45 .532
00334>       [CN= 87.0: N= 3.00]
00335>       [Tp=  .70:DT= 1.00]
00336>  003:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00337>      DESIGN NASHYD      02:120       42.80    1.138 No_date    3:40   22.65 .474
00338>       [CN= 84.0: N= 3.00]
00339>       [Tp=  .89:DT= 1.00]
00340>  003:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00341>      DESIGN NASHYD      03:140        5.70     .184 No_date    3:16   21.01 .439
00342>       [CN= 82.0: N= 3.00]
00343>       [Tp=  .57:DT= 1.00]
00344>  003:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00345>      DESIGN NASHYD      04:150      377.00    5.212 No_date    5:09   22.65 .474
00346>       [CN= 84.0: N= 3.00]
00347>       [Tp= 2.18:DT= 1.00]
00348>  003:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00349>      DESIGN NASHYD      05:160      402.10    5.066 No_date    5:19   21.81 .456
00350>       [CN= 83.0: N= 3.00]
00351>       [Tp= 2.33:DT= 1.00]
00352>  003:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00353>      DESIGN NASHYD      06:170       89.60    1.563 No_date    4:08   18.84 .394
00354>       [CN= 79.0: N= 3.00]
00355>       [Tp= 1.25:DT= 1.00]
00356>  003:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00357>      DESIGN NASHYD      07:180        1.40     .050 No_date    3:08   21.01 .439
00358>       [CN= 82.0: N= 3.00]
00359>       [Tp=  .48:DT= 1.00]
00360>  003:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00361>      DESIGN NASHYD      08:190        5.40     .134 No_date    3:44   21.81 .456
00362>       [CN= 83.0: N= 3.00]
00363>       [Tp=  .93:DT= 1.00]
00364>  003:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00365>      DESIGN NASHYD      09:1100      20.30     .683 No_date    3:16   21.81 .456
00366>       [CN= 83.0: N= 3.00]
00367>       [Tp=  .57:DT= 1.00]
00368>  003:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00369>      DESIGN NASHYD      10:1110      35.10    1.070 No_date    3:27   22.65 .474
00370>       [CN= 84.0: N= 3.00]
00371>       [Tp=  .72:DT= 1.00]
00372>  003:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00373>      DESIGN NASHYD      01:1120      60.00    1.437 No_date    4:00   24.47 .512
00374>       [CN= 86.0: N= 3.00]
00375>       [Tp= 1.17:DT= 1.00]
00376>  003:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00377>      DESIGN NASHYD      02:1140     560.00    5.575 No_date    6:08   21.81 .456
00378>       [CN= 83.0: N= 3.00]
00379>       [Tp= 3.08:DT= 1.00]
00380>  003:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00381>      DESIGN NASHYD      03:1150      17.90     .476 No_date    3:40   22.65 .474
00382>       [CN= 84.0: N= 3.00]
00383>       [Tp=  .89:DT= 1.00]
00384>  003:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00385>      DESIGN NASHYD      04:1160       5.60     .139 No_date    3:52   23.53 .492
00386>       [CN= 85.0: N= 3.00]
00387>       [Tp= 1.05:DT= 1.00]
00388>  003:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00389>      DESIGN STANDHYD    05:1170       1.80     .096 No_date    2:53   23.96 .501
00390>       [XIMP=.01:TIMP=.25]
00391>       [SLP=1.00:DT= 1.00]
00392>       [LOSS= 2 :CN= 81.0]
00393>  003:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00394>      DESIGN NASHYD      08:1180      70.70    1.475 No_date    4:08   22.65 .474
00395>       [CN= 84.0: N= 3.00]
00396>       [Tp= 1.27:DT= 1.00]
00397>  003:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00398>      DESIGN NASHYD      09:1190     595.30    7.599 No_date    5:54   26.49 .554
00399>       [CN= 88.0: N= 3.00]
00400>       [Tp= 2.90:DT= 1.00]
00401>  003:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00402>      ADD HYD            08:1180      70.70    1.475 No_date    4:08   22.65  n/a
00403>                      +  09:1190     595.30    7.599 No_date    5:54   26.49  n/a
00404>       [DT= 1.00]  SUM=  01:180190   666.00    8.398 No_date    5:34   26.09  n/a
00405>  003:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

00406>      DESIGN NASHYD      10:1200       5.40     .151 No_date    3:39   23.53 .492
00407>       [CN= 85.0: N= 3.00]
00408>       [Tp=  .88:DT= 1.00]
00409>  003:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00410>      DESIGN NASHYD      01:1210       2.30     .085 No_date    3:14   23.53 .492
00411>       [CN= 85.0: N= 3.00]
00412>       [Tp=  .56:DT= 1.00]
00413>  003:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00414>      DESIGN NASHYD      02:1220        .90     .036 No_date    3:08   23.53 .492
00415>       [CN= 85.0: N= 3.00]
00416>       [Tp=  .49:DT= 1.00]
00417>  003:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00418>      DESIGN STANDHYD    03:1230        .90     .041 No_date    2:57   22.52 .471
00419>       [XIMP=.01:TIMP=.25]
00420>       [SLP= .50:DT= 1.00]
00421>       [LOSS= 2 :CN= 79.0]
00422>   ** END OF RUN :   3
00423> 
00424> *******************************************************************************
00425> 
00426> 
00427> 
00428> 
00429> 
00430>  RUN:COMMAND#
00431>  004:0001----------------------------------------------------------------------
00432>      START
00433>       [TZERO =    .00 hrs on        0]
00434>       [METOUT=   2    (1=imperial, 2=metric output)]
00435>       [NSTORM=   1 ]
00436>       [NRUN  =   4 ]
00437> #******************************************************************************
00438> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00439> #  Date        :  Feb, 2010/Revised September 2012                             
00440> #  Modeller    : [JInnes}                                                      
00441> #  Revised By  : [George Golding}                                              
00442> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00443> #  License #   : 4730904                                                       
00444> #******************************************************************************
00445> #******************************************************************************
00446>  004:0002-----------------------------------------------------------------------
00447>      READ STORM        
00448>       Filename = Storm.001                                                   
00449>       Comment  = 5yr/12hr                                                    
00450>       [SDT=15.00:SDUR=  12.25:PTOT=  54.38]
00451> #                                                                              
00452> #                                                                              
00453>  004:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00454>      DESIGN NASHYD      01:110       10.10     .324 No_date    5:40   30.78 .566
00455>       [CN= 87.0: N= 3.00]
00456>       [Tp=  .70:DT= 1.00]
00457>  004:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00458>      DESIGN NASHYD      02:120       42.80    1.064 No_date    5:54   27.61 .508
00459>       [CN= 84.0: N= 3.00]
00460>       [Tp=  .89:DT= 1.00]
00461>  004:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00462>      DESIGN NASHYD      03:140        5.70     .167 No_date    5:33   25.74 .473
00463>       [CN= 82.0: N= 3.00]
00464>       [Tp=  .57:DT= 1.00]
00465>  004:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00466>      DESIGN NASHYD      04:150      377.00    5.374 No_date    7:35   27.61 .508
00467>       [CN= 84.0: N= 3.00]
00468>       [Tp= 2.18:DT= 1.00]
00469>  004:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00470>      DESIGN NASHYD      05:160      402.10    5.277 No_date    7:46   26.66 .490
00471>       [CN= 83.0: N= 3.00]
00472>       [Tp= 2.33:DT= 1.00]
00473>  004:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00474>      DESIGN NASHYD      06:170       89.60    1.520 No_date    6:27   23.23 .427
00475>       [CN= 79.0: N= 3.00]
00476>       [Tp= 1.25:DT= 1.00]
00477>  004:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00478>      DESIGN NASHYD      07:180        1.40     .045 No_date    5:28   25.74 .473
00479>       [CN= 82.0: N= 3.00]
00480>       [Tp=  .48:DT= 1.00]
00481>  004:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00482>      DESIGN NASHYD      08:190        5.40     .126 No_date    5:58   26.66 .490
00483>       [CN= 83.0: N= 3.00]
00484>       [Tp=  .93:DT= 1.00]
00485>  004:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00486>      DESIGN NASHYD      09:1100      20.30     .619 No_date    5:32   26.66 .490
00487>       [CN= 83.0: N= 3.00]
00488>       [Tp=  .57:DT= 1.00]
00489>  004:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00490>      DESIGN NASHYD      10:1110      35.10     .984 No_date    5:42   27.61 .508
00491>       [CN= 84.0: N= 3.00]
00492>       [Tp=  .72:DT= 1.00]
00493>  004:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00494>      DESIGN NASHYD      01:1120      60.00    1.374 No_date    6:17   29.68 .546
00495>       [CN= 86.0: N= 3.00]
00496>       [Tp= 1.17:DT= 1.00]
00497>  004:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00498>      DESIGN NASHYD      02:1140     560.00    6.017 No_date    8:40   26.66 .490
00499>       [CN= 83.0: N= 3.00]
00500>       [Tp= 3.08:DT= 1.00]
00501>  004:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00502>      DESIGN NASHYD      03:1150      17.90     .445 No_date    5:54   27.61 .508
00503>       [CN= 84.0: N= 3.00]
00504>       [Tp=  .89:DT= 1.00]
00505>  004:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00506>      DESIGN NASHYD      04:1160       5.60     .131 No_date    6:07   28.62 .526
00507>       [CN= 85.0: N= 3.00]
00508>       [Tp= 1.05:DT= 1.00]
00509>  004:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00510>      DESIGN STANDHYD    05:1170       1.80     .071 No_date    5:20   29.06 .534
00511>       [XIMP=.01:TIMP=.25]
00512>       [SLP=1.00:DT= 1.00]
00513>       [LOSS= 2 :CN= 81.0]
00514>  004:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00515>      DESIGN NASHYD      08:1180      70.70    1.428 No_date    6:26   27.61 .508
00516>       [CN= 84.0: N= 3.00]
00517>       [Tp= 1.27:DT= 1.00]
00518>  004:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00519>      DESIGN NASHYD      09:1190     595.30    8.062 No_date    8:23   31.95 .588
00520>       [CN= 88.0: N= 3.00]
00521>       [Tp= 2.90:DT= 1.00]
00522>  004:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00523>      ADD HYD            08:1180      70.70    1.428 No_date    6:26   27.61  n/a
00524>                      +  09:1190     595.30    8.062 No_date    8:23   31.95  n/a
00525>       [DT= 1.00]  SUM=  01:180190   666.00    8.892 No_date    8:05   31.49  n/a
00526>  004:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00527>      DESIGN NASHYD      10:1200       5.40     .140 No_date    5:53   28.62 .526
00528>       [CN= 85.0: N= 3.00]
00529>       [Tp=  .88:DT= 1.00]
00530>  004:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00531>      DESIGN NASHYD      01:1210       2.30     .076 No_date    5:31   28.62 .526
00532>       [CN= 85.0: N= 3.00]
00533>       [Tp=  .56:DT= 1.00]
00534>  004:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00535>      DESIGN NASHYD      02:1220        .90     .032 No_date    5:28   28.62 .526
00536>       [CN= 85.0: N= 3.00]
00537>       [Tp=  .49:DT= 1.00]
00538>  004:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00539>      DESIGN STANDHYD    03:1230        .90     .031 No_date    5:24   27.42 .504
00540>       [XIMP=.01:TIMP=.25]
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00541>       [SLP= .50:DT= 1.00]
00542>       [LOSS= 2 :CN= 79.0]
00543>   ** END OF RUN :   4
00544> 
00545> *******************************************************************************
00546> 
00547> 
00548> 
00549> 
00550> 
00551>  RUN:COMMAND#
00552>  005:0001----------------------------------------------------------------------
00553>      START
00554>       [TZERO =    .00 hrs on        0]
00555>       [METOUT=   2    (1=imperial, 2=metric output)]
00556>       [NSTORM=   1 ]
00557>       [NRUN  =   5 ]
00558> #******************************************************************************
00559> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00560> #  Date        :  Feb, 2010/Revised September 2012                             
00561> #  Modeller    : [JInnes}                                                      
00562> #  Revised By  : [George Golding}                                              
00563> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00564> #  License #   : 4730904                                                       
00565> #******************************************************************************
00566> #******************************************************************************
00567>  005:0002-----------------------------------------------------------------------
00568>      READ STORM        
00569>       Filename = Storm.001                                                   
00570>       Comment  = 10yr/6hr                                                    
00571>       [SDT=15.00:SDUR=   6.25:PTOT=  55.69]
00572> #                                                                              
00573> #                                                                              
00574>  005:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00575>      DESIGN NASHYD      01:110       10.10     .446 No_date    3:24   31.87 .572
00576>       [CN= 87.0: N= 3.00]
00577>       [Tp=  .70:DT= 1.00]
00578>  005:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00579>      DESIGN NASHYD      02:120       42.80    1.444 No_date    3:39   28.63 .514
00580>       [CN= 84.0: N= 3.00]
00581>       [Tp=  .89:DT= 1.00]
00582>  005:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00583>      DESIGN NASHYD      03:140        5.70     .236 No_date    3:15   26.71 .480
00584>       [CN= 82.0: N= 3.00]
00585>       [Tp=  .57:DT= 1.00]
00586>  005:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00587>      DESIGN NASHYD      04:150      377.00    6.599 No_date    5:08   28.63 .514
00588>       [CN= 84.0: N= 3.00]
00589>       [Tp= 2.18:DT= 1.00]
00590>  005:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00591>      DESIGN NASHYD      05:160      402.10    6.432 No_date    5:18   27.65 .496
00592>       [CN= 83.0: N= 3.00]
00593>       [Tp= 2.33:DT= 1.00]
00594>  005:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00595>      DESIGN NASHYD      06:170       89.60    2.008 No_date    4:08   24.13 .433
00596>       [CN= 79.0: N= 3.00]
00597>       [Tp= 1.25:DT= 1.00]
00598>  005:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00599>      DESIGN NASHYD      07:180        1.40     .064 No_date    3:07   26.71 .480
00600>       [CN= 82.0: N= 3.00]
00601>       [Tp=  .48:DT= 1.00]
00602>  005:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00603>      DESIGN NASHYD      08:190        5.40     .171 No_date    3:43   27.65 .496
00604>       [CN= 83.0: N= 3.00]
00605>       [Tp=  .93:DT= 1.00]
00606>  005:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00607>      DESIGN NASHYD      09:1100      20.30     .871 No_date    3:15   27.65 .496
00608>       [CN= 83.0: N= 3.00]
00609>       [Tp=  .57:DT= 1.00]
00610>  005:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00611>      DESIGN NASHYD      10:1110      35.10    1.359 No_date    3:26   28.63 .514
00612>       [CN= 84.0: N= 3.00]
00613>       [Tp=  .72:DT= 1.00]
00614>  005:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00615>      DESIGN NASHYD      01:1120      60.00    1.811 No_date    4:00   30.74 .552
00616>       [CN= 86.0: N= 3.00]
00617>       [Tp= 1.17:DT= 1.00]
00618>  005:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00619>      DESIGN NASHYD      02:1140     560.00    7.075 No_date    6:07   27.65 .496
00620>       [CN= 83.0: N= 3.00]
00621>       [Tp= 3.08:DT= 1.00]
00622>  005:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00623>      DESIGN NASHYD      03:1150      17.90     .604 No_date    3:39   28.63 .514
00624>       [CN= 84.0: N= 3.00]
00625>       [Tp=  .89:DT= 1.00]
00626>  005:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00627>      DESIGN NASHYD      04:1160       5.60     .176 No_date    3:51   29.66 .533
00628>       [CN= 85.0: N= 3.00]
00629>       [Tp= 1.05:DT= 1.00]
00630>  005:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00631>      DESIGN STANDHYD    05:1170       1.80     .126 No_date    2:52   30.10 .541
00632>       [XIMP=.01:TIMP=.25]
00633>       [SLP=1.00:DT= 1.00]
00634>       [LOSS= 2 :CN= 81.0]
00635>  005:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00636>      DESIGN NASHYD      08:1180      70.70    1.870 No_date    4:07   28.63 .514
00637>       [CN= 84.0: N= 3.00]
00638>       [Tp= 1.27:DT= 1.00]
00639>  005:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00640>      DESIGN NASHYD      09:1190     595.30    9.492 No_date    5:52   33.06 .594
00641>       [CN= 88.0: N= 3.00]
00642>       [Tp= 2.90:DT= 1.00]
00643>  005:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00644>      ADD HYD            08:1180      70.70    1.870 No_date    4:07   28.63  n/a
00645>                      +  09:1190     595.30    9.492 No_date    5:52   33.06  n/a
00646>       [DT= 1.00]  SUM=  01:180190   666.00   10.506 No_date    5:32   32.59  n/a
00647>  005:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00648>      DESIGN NASHYD      10:1200       5.40     .191 No_date    3:38   29.66 .533
00649>       [CN= 85.0: N= 3.00]
00650>       [Tp=  .88:DT= 1.00]
00651>  005:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00652>      DESIGN NASHYD      01:1210       2.30     .108 No_date    3:14   29.66 .533
00653>       [CN= 85.0: N= 3.00]
00654>       [Tp=  .56:DT= 1.00]
00655>  005:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00656>      DESIGN NASHYD      02:1220        .90     .046 No_date    3:08   29.66 .533
00657>       [CN= 85.0: N= 3.00]
00658>       [Tp=  .49:DT= 1.00]
00659>  005:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00660>      DESIGN STANDHYD    03:1230        .90     .054 No_date    2:55   28.42 .510
00661>       [XIMP=.01:TIMP=.25]
00662>       [SLP= .50:DT= 1.00]
00663>       [LOSS= 2 :CN= 79.0]
00664>   ** END OF RUN :   5
00665> 
00666> *******************************************************************************
00667> 
00668> 
00669> 
00670> 
00671> 
00672>  RUN:COMMAND#
00673>  006:0001----------------------------------------------------------------------
00674>      START
00675>       [TZERO =    .00 hrs on        0]

00676>       [METOUT=   2    (1=imperial, 2=metric output)]
00677>       [NSTORM=   1 ]
00678>       [NRUN  =   6 ]
00679> #******************************************************************************
00680> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00681> #  Date        :  Feb, 2010/Revised September 2012                             
00682> #  Modeller    : [JInnes}                                                      
00683> #  Revised By  : [George Golding}                                              
00684> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00685> #  License #   : 4730904                                                       
00686> #******************************************************************************
00687> #******************************************************************************
00688>  006:0002-----------------------------------------------------------------------
00689>      READ STORM        
00690>       Filename = Storm.001                                                   
00691>       Comment  = 10yr/12hr                                                   
00692>       [SDT=15.00:SDUR=  12.25:PTOT=  62.71]
00693> #                                                                              
00694> #                                                                              
00695>  006:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00696>      DESIGN NASHYD      01:110       10.10     .399 No_date    5:39   37.78 .602
00697>       [CN= 87.0: N= 3.00]
00698>       [Tp=  .70:DT= 1.00]
00699>  006:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00700>      DESIGN NASHYD      02:120       42.80    1.323 No_date    5:53   34.19 .545
00701>       [CN= 84.0: N= 3.00]
00702>       [Tp=  .89:DT= 1.00]
00703>  006:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00704>      DESIGN NASHYD      03:140        5.70     .209 No_date    5:32   32.03 .511
00705>       [CN= 82.0: N= 3.00]
00706>       [Tp=  .57:DT= 1.00]
00707>  006:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00708>      DESIGN NASHYD      04:150      377.00    6.669 No_date    7:33   34.19 .545
00709>       [CN= 84.0: N= 3.00]
00710>       [Tp= 2.18:DT= 1.00]
00711>  006:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00712>      DESIGN NASHYD      05:160      402.10    6.565 No_date    7:45   33.09 .528
00713>       [CN= 83.0: N= 3.00]
00714>       [Tp= 2.33:DT= 1.00]
00715>  006:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00716>      DESIGN NASHYD      06:170       89.60    1.912 No_date    6:26   29.11 .464
00717>       [CN= 79.0: N= 3.00]
00718>       [Tp= 1.25:DT= 1.00]
00719>  006:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00720>      DESIGN NASHYD      07:180        1.40     .056 No_date    5:27   32.03 .511
00721>       [CN= 82.0: N= 3.00]
00722>       [Tp=  .48:DT= 1.00]
00723>  006:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00724>      DESIGN NASHYD      08:190        5.40     .157 No_date    5:57   33.09 .528
00725>       [CN= 83.0: N= 3.00]
00726>       [Tp=  .93:DT= 1.00]
00727>  006:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00728>      DESIGN NASHYD      09:1100      20.30     .771 No_date    5:32   33.09 .528
00729>       [CN= 83.0: N= 3.00]
00730>       [Tp=  .57:DT= 1.00]
00731>  006:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00732>      DESIGN NASHYD      10:1110      35.10    1.224 No_date    5:41   34.19 .545
00733>       [CN= 84.0: N= 3.00]
00734>       [Tp=  .72:DT= 1.00]
00735>  006:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00736>      DESIGN NASHYD      01:1120      60.00    1.698 No_date    6:16   36.53 .583
00737>       [CN= 86.0: N= 3.00]
00738>       [Tp= 1.17:DT= 1.00]
00739>  006:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00740>      DESIGN NASHYD      02:1140     560.00    7.480 No_date    8:38   33.09 .528
00741>       [CN= 83.0: N= 3.00]
00742>       [Tp= 3.08:DT= 1.00]
00743>  006:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00744>      DESIGN NASHYD      03:1150      17.90     .553 No_date    5:53   34.19 .545
00745>       [CN= 84.0: N= 3.00]
00746>       [Tp=  .89:DT= 1.00]
00747>  006:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00748>      DESIGN NASHYD      04:1160       5.60     .163 No_date    6:06   35.33 .563
00749>       [CN= 85.0: N= 3.00]
00750>       [Tp= 1.05:DT= 1.00]
00751>  006:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00752>      DESIGN STANDHYD    05:1170       1.80     .089 No_date    5:18   35.79 .571
00753>       [XIMP=.01:TIMP=.25]
00754>       [SLP=1.00:DT= 1.00]
00755>       [LOSS= 2 :CN= 81.0]
00756>  006:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00757>      DESIGN NASHYD      08:1180      70.70    1.775 No_date    6:25   34.19 .545
00758>       [CN= 84.0: N= 3.00]
00759>       [Tp= 1.27:DT= 1.00]
00760>  006:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00761>      DESIGN NASHYD      09:1190     595.30    9.877 No_date    8:21   39.09 .623
00762>       [CN= 88.0: N= 3.00]
00763>       [Tp= 2.90:DT= 1.00]
00764>  006:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00765>      ADD HYD            08:1180      70.70    1.775 No_date    6:25   34.19  n/a
00766>                      +  09:1190     595.30    9.877 No_date    8:21   39.09  n/a
00767>       [DT= 1.00]  SUM=  01:180190   666.00   10.909 No_date    8:03   38.57  n/a
00768>  006:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00769>      DESIGN NASHYD      10:1200       5.40     .174 No_date    5:52   35.33 .563
00770>       [CN= 85.0: N= 3.00]
00771>       [Tp=  .88:DT= 1.00]
00772>  006:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00773>      DESIGN NASHYD      01:1210       2.30     .095 No_date    5:31   35.33 .563
00774>       [CN= 85.0: N= 3.00]
00775>       [Tp=  .56:DT= 1.00]
00776>  006:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00777>      DESIGN NASHYD      02:1220        .90     .039 No_date    5:27   35.33 .563
00778>       [CN= 85.0: N= 3.00]
00779>       [Tp=  .49:DT= 1.00]
00780>  006:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00781>      DESIGN STANDHYD    03:1230        .90     .040 No_date    5:22   33.92 .541
00782>       [XIMP=.01:TIMP=.25]
00783>       [SLP= .50:DT= 1.00]
00784>       [LOSS= 2 :CN= 79.0]
00785>   ** END OF RUN :   6
00786> 
00787> *******************************************************************************
00788> 
00789> 
00790> 
00791> 
00792> 
00793>  RUN:COMMAND#
00794>  007:0001----------------------------------------------------------------------
00795>      START
00796>       [TZERO =    .00 hrs on        0]
00797>       [METOUT=   2    (1=imperial, 2=metric output)]
00798>       [NSTORM=   1 ]
00799>       [NRUN  =   7 ]
00800> #******************************************************************************
00801> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00802> #  Date        :  Feb, 2010/Revised September 2012                             
00803> #  Modeller    : [JInnes}                                                      
00804> #  Revised By  : [George Golding}                                              
00805> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00806> #  License #   : 4730904                                                       
00807> #******************************************************************************
00808> #******************************************************************************
00809>  007:0002-----------------------------------------------------------------------
00810>      READ STORM        
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00811>       Filename = Storm.001                                                   
00812>       Comment  = 25yr/6hr                                                    
00813>       [SDT=15.00:SDUR=   6.25:PTOT=  65.59]
00814> #                                                                              
00815> #                                                                              
00816>  007:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00817>      DESIGN NASHYD      01:110       10.10     .566 No_date    3:23   40.25 .614
00818>       [CN= 87.0: N= 3.00]
00819>       [Tp=  .70:DT= 1.00]
00820>  007:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00821>      DESIGN NASHYD      02:120       42.80    1.850 No_date    3:38   36.52 .557
00822>       [CN= 84.0: N= 3.00]
00823>       [Tp=  .89:DT= 1.00]
00824>  007:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00825>      DESIGN NASHYD      03:140        5.70     .304 No_date    3:15   34.27 .523
00826>       [CN= 82.0: N= 3.00]
00827>       [Tp=  .57:DT= 1.00]
00828>  007:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00829>      DESIGN NASHYD      04:150      377.00    8.430 No_date    5:07   36.52 .557
00830>       [CN= 84.0: N= 3.00]
00831>       [Tp= 2.18:DT= 1.00]
00832>  007:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00833>      DESIGN NASHYD      05:160      402.10    8.240 No_date    5:17   35.37 .539
00834>       [CN= 83.0: N= 3.00]
00835>       [Tp= 2.33:DT= 1.00]
00836>  007:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00837>      DESIGN NASHYD      06:170       89.60    2.604 No_date    4:07   31.21 .476
00838>       [CN= 79.0: N= 3.00]
00839>       [Tp= 1.25:DT= 1.00]
00840>  007:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00841>      DESIGN NASHYD      07:180        1.40     .083 No_date    3:07   34.27 .523
00842>       [CN= 82.0: N= 3.00]
00843>       [Tp=  .48:DT= 1.00]
00844>  007:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00845>      DESIGN NASHYD      08:190        5.40     .219 No_date    3:42   35.37 .539
00846>       [CN= 83.0: N= 3.00]
00847>       [Tp=  .93:DT= 1.00]
00848>  007:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00849>      DESIGN NASHYD      09:1100      20.30    1.120 No_date    3:15   35.37 .539
00850>       [CN= 83.0: N= 3.00]
00851>       [Tp=  .57:DT= 1.00]
00852>  007:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00853>      DESIGN NASHYD      10:1110      35.10    1.741 No_date    3:26   36.52 .557
00854>       [CN= 84.0: N= 3.00]
00855>       [Tp=  .72:DT= 1.00]
00856>  007:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00857>      DESIGN NASHYD      01:1120      60.00    2.302 No_date    3:59   38.96 .594
00858>       [CN= 86.0: N= 3.00]
00859>       [Tp= 1.17:DT= 1.00]
00860>  007:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00861>      DESIGN NASHYD      02:1140     560.00    9.059 No_date    6:05   35.37 .539
00862>       [CN= 83.0: N= 3.00]
00863>       [Tp= 3.08:DT= 1.00]
00864>  007:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00865>      DESIGN NASHYD      03:1150      17.90     .774 No_date    3:38   36.52 .557
00866>       [CN= 84.0: N= 3.00]
00867>       [Tp=  .89:DT= 1.00]
00868>  007:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00869>      DESIGN NASHYD      04:1160       5.60     .224 No_date    3:50   37.71 .575
00870>       [CN= 85.0: N= 3.00]
00871>       [Tp= 1.05:DT= 1.00]
00872>  007:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00873>      DESIGN STANDHYD    05:1170       1.80     .167 No_date    2:50   38.18 .582
00874>       [XIMP=.01:TIMP=.25]
00875>       [SLP=1.00:DT= 1.00]
00876>       [LOSS= 2 :CN= 81.0]
00877>  007:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00878>      DESIGN NASHYD      08:1180      70.70    2.392 No_date    4:06   36.52 .557
00879>       [CN= 84.0: N= 3.00]
00880>       [Tp= 1.27:DT= 1.00]
00881>  007:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00882>      DESIGN NASHYD      09:1190     595.30   11.955 No_date    5:51   41.61 .634
00883>       [CN= 88.0: N= 3.00]
00884>       [Tp= 2.90:DT= 1.00]
00885>  007:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00886>      ADD HYD            08:1180      70.70    2.392 No_date    4:06   36.52  n/a
00887>                      +  09:1190     595.30   11.955 No_date    5:51   41.61  n/a
00888>       [DT= 1.00]  SUM=  01:180190   666.00   13.253 No_date    5:31   41.07  n/a
00889>  007:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00890>      DESIGN NASHYD      10:1200       5.40     .243 No_date    3:37   37.71 .575
00891>       [CN= 85.0: N= 3.00]
00892>       [Tp=  .88:DT= 1.00]
00893>  007:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00894>      DESIGN NASHYD      01:1210       2.30     .137 No_date    3:13   37.71 .575
00895>       [CN= 85.0: N= 3.00]
00896>       [Tp=  .56:DT= 1.00]
00897>  007:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00898>      DESIGN NASHYD      02:1220        .90     .058 No_date    3:07   37.71 .575
00899>       [CN= 85.0: N= 3.00]
00900>       [Tp=  .49:DT= 1.00]
00901>  007:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00902>      DESIGN STANDHYD    03:1230        .90     .073 No_date    2:53   36.22 .552
00903>       [XIMP=.01:TIMP=.25]
00904>       [SLP= .50:DT= 1.00]
00905>       [LOSS= 2 :CN= 79.0]
00906>   ** END OF RUN :   7
00907> 
00908> *******************************************************************************
00909> 
00910> 
00911> 
00912> 
00913> 
00914>  RUN:COMMAND#
00915>  008:0001----------------------------------------------------------------------
00916>      START
00917>       [TZERO =    .00 hrs on        0]
00918>       [METOUT=   2    (1=imperial, 2=metric output)]
00919>       [NSTORM=   1 ]
00920>       [NRUN  =   8 ]
00921> #******************************************************************************
00922> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00923> #  Date        :  Feb, 2010/Revised September 2012                             
00924> #  Modeller    : [JInnes}                                                      
00925> #  Revised By  : [George Golding}                                              
00926> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00927> #  License #   : 4730904                                                       
00928> #******************************************************************************
00929> #******************************************************************************
00930>  008:0002-----------------------------------------------------------------------
00931>      READ STORM        
00932>       Filename = Storm.001                                                   
00933>       Comment  = 25yr/12hr                                                   
00934>       [SDT=15.00:SDUR=  12.25:PTOT=  73.10]
00935> #                                                                              
00936> #                                                                              
00937>  008:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00938>      DESIGN NASHYD      01:110       10.10     .496 No_date    5:38   46.79 .640
00939>       [CN= 87.0: N= 3.00]
00940>       [Tp=  .70:DT= 1.00]
00941>  008:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00942>      DESIGN NASHYD      02:120       42.80    1.663 No_date    5:52   42.73 .585
00943>       [CN= 84.0: N= 3.00]
00944>       [Tp=  .89:DT= 1.00]
00945>  008:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

00946>      DESIGN NASHYD      03:140        5.70     .264 No_date    5:32   40.25 .551
00947>       [CN= 82.0: N= 3.00]
00948>       [Tp=  .57:DT= 1.00]
00949>  008:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00950>      DESIGN NASHYD      04:150      377.00    8.362 No_date    7:31   42.73 .585
00951>       [CN= 84.0: N= 3.00]
00952>       [Tp= 2.18:DT= 1.00]
00953>  008:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00954>      DESIGN NASHYD      05:160      402.10    8.254 No_date    7:43   41.47 .567
00955>       [CN= 83.0: N= 3.00]
00956>       [Tp= 2.33:DT= 1.00]
00957>  008:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00958>      DESIGN NASHYD      06:170       89.60    2.433 No_date    6:24   36.85 .504
00959>       [CN= 79.0: N= 3.00]
00960>       [Tp= 1.25:DT= 1.00]
00961>  008:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00962>      DESIGN NASHYD      07:180        1.40     .070 No_date    5:27   40.25 .551
00963>       [CN= 82.0: N= 3.00]
00964>       [Tp=  .48:DT= 1.00]
00965>  008:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00966>      DESIGN NASHYD      08:190        5.40     .198 No_date    5:56   41.47 .567
00967>       [CN= 83.0: N= 3.00]
00968>       [Tp=  .93:DT= 1.00]
00969>  008:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00970>      DESIGN NASHYD      09:1100      20.30     .971 No_date    5:32   41.47 .567
00971>       [CN= 83.0: N= 3.00]
00972>       [Tp=  .57:DT= 1.00]
00973>  008:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00974>      DESIGN NASHYD      10:1110      35.10    1.538 No_date    5:41   42.73 .585
00975>       [CN= 84.0: N= 3.00]
00976>       [Tp=  .72:DT= 1.00]
00977>  008:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00978>      DESIGN NASHYD      01:1120      60.00    2.118 No_date    6:14   45.39 .621
00979>       [CN= 86.0: N= 3.00]
00980>       [Tp= 1.17:DT= 1.00]
00981>  008:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00982>      DESIGN NASHYD      02:1140     560.00    9.396 No_date    8:36   41.47 .567
00983>       [CN= 83.0: N= 3.00]
00984>       [Tp= 3.08:DT= 1.00]
00985>  008:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00986>      DESIGN NASHYD      03:1150      17.90     .696 No_date    5:52   42.73 .585
00987>       [CN= 84.0: N= 3.00]
00988>       [Tp=  .89:DT= 1.00]
00989>  008:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00990>      DESIGN NASHYD      04:1160       5.60     .204 No_date    6:05   44.03 .602
00991>       [CN= 85.0: N= 3.00]
00992>       [Tp= 1.05:DT= 1.00]
00993>  008:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00994>      DESIGN STANDHYD    05:1170       1.80     .113 No_date    5:18   44.51 .609
00995>       [XIMP=.01:TIMP=.25]
00996>       [SLP=1.00:DT= 1.00]
00997>       [LOSS= 2 :CN= 81.0]
00998>  008:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00999>      DESIGN NASHYD      08:1180      70.70    2.228 No_date    6:24   42.73 .585
01000>       [CN= 84.0: N= 3.00]
01001>       [Tp= 1.27:DT= 1.00]
01002>  008:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01003>      DESIGN NASHYD      09:1190     595.30   12.218 No_date    8:19   48.26 .660
01004>       [CN= 88.0: N= 3.00]
01005>       [Tp= 2.90:DT= 1.00]
01006>  008:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01007>      ADD HYD            08:1180      70.70    2.228 No_date    6:24   42.73  n/a
01008>                      +  09:1190     595.30   12.218 No_date    8:19   48.26  n/a
01009>       [DT= 1.00]  SUM=  01:180190   666.00   13.515 No_date    8:00   47.67  n/a
01010>  008:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01011>      DESIGN NASHYD      10:1200       5.40     .218 No_date    5:51   44.03 .602
01012>       [CN= 85.0: N= 3.00]
01013>       [Tp=  .88:DT= 1.00]
01014>  008:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01015>      DESIGN NASHYD      01:1210       2.30     .118 No_date    5:31   44.03 .602
01016>       [CN= 85.0: N= 3.00]
01017>       [Tp=  .56:DT= 1.00]
01018>  008:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01019>      DESIGN NASHYD      02:1220        .90     .049 No_date    5:27   44.03 .602
01020>       [CN= 85.0: N= 3.00]
01021>       [Tp=  .49:DT= 1.00]
01022>  008:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01023>      DESIGN STANDHYD    03:1230        .90     .051 No_date    5:20   42.37 .580
01024>       [XIMP=.01:TIMP=.25]
01025>       [SLP= .50:DT= 1.00]
01026>       [LOSS= 2 :CN= 79.0]
01027>   ** END OF RUN :   8
01028> 
01029> *******************************************************************************
01030> 
01031> 
01032> 
01033> 
01034> 
01035>  RUN:COMMAND#
01036>  009:0001----------------------------------------------------------------------
01037>      START
01038>       [TZERO =    .00 hrs on        0]
01039>       [METOUT=   2    (1=imperial, 2=metric output)]
01040>       [NSTORM=   1 ]
01041>       [NRUN  =   9 ]
01042> #******************************************************************************
01043> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
01044> #  Date        :  Feb, 2010/Revised September 2012                             
01045> #  Modeller    : [JInnes}                                                      
01046> #  Revised By  : [George Golding}                                              
01047> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
01048> #  License #   : 4730904                                                       
01049> #******************************************************************************
01050> #******************************************************************************
01051>  009:0002-----------------------------------------------------------------------
01052>      READ STORM        
01053>       Filename = Storm.001                                                   
01054>       Comment  = 50yr/6hr                                                    
01055>       [SDT=15.00:SDUR=   6.25:PTOT=  73.00]
01056> #                                                                              
01057> #                                                                              
01058>  009:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01059>      DESIGN NASHYD      01:110       10.10     .658 No_date    3:23   46.71 .640
01060>       [CN= 87.0: N= 3.00]
01061>       [Tp=  .70:DT= 1.00]
01062>  009:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01063>      DESIGN NASHYD      02:120       42.80    2.165 No_date    3:38   42.64 .584
01064>       [CN= 84.0: N= 3.00]
01065>       [Tp=  .89:DT= 1.00]
01066>  009:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01067>      DESIGN NASHYD      03:140        5.70     .358 No_date    3:14   40.17 .550
01068>       [CN= 82.0: N= 3.00]
01069>       [Tp=  .57:DT= 1.00]
01070>  009:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01071>      DESIGN NASHYD      04:150      377.00    9.851 No_date    5:07   42.64 .584
01072>       [CN= 84.0: N= 3.00]
01073>       [Tp= 2.18:DT= 1.00]
01074>  009:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01075>      DESIGN NASHYD      05:160      402.10    9.647 No_date    5:17   41.39 .567
01076>       [CN= 83.0: N= 3.00]
01077>       [Tp= 2.33:DT= 1.00]
01078>  009:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01079>      DESIGN NASHYD      06:170       89.60    3.074 No_date    4:06   36.77 .504
01080>       [CN= 79.0: N= 3.00]
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01081>       [Tp= 1.25:DT= 1.00]
01082>  009:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01083>      DESIGN NASHYD      07:180        1.40     .097 No_date    3:07   40.17 .550
01084>       [CN= 82.0: N= 3.00]
01085>       [Tp=  .48:DT= 1.00]
01086>  009:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01087>      DESIGN NASHYD      08:190        5.40     .257 No_date    3:41   41.39 .567
01088>       [CN= 83.0: N= 3.00]
01089>       [Tp=  .93:DT= 1.00]
01090>  009:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01091>      DESIGN NASHYD      09:1100      20.30    1.315 No_date    3:14   41.39 .567
01092>       [CN= 83.0: N= 3.00]
01093>       [Tp=  .57:DT= 1.00]
01094>  009:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01095>      DESIGN NASHYD      10:1110      35.10    2.039 No_date    3:25   42.64 .584
01096>       [CN= 84.0: N= 3.00]
01097>       [Tp=  .72:DT= 1.00]
01098>  009:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01099>      DESIGN NASHYD      01:1120      60.00    2.681 No_date    3:58   45.30 .621
01100>       [CN= 86.0: N= 3.00]
01101>       [Tp= 1.17:DT= 1.00]
01102>  009:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01103>      DESIGN NASHYD      02:1140     560.00   10.604 No_date    6:05   41.39 .567
01104>       [CN= 83.0: N= 3.00]
01105>       [Tp= 3.08:DT= 1.00]
01106>  009:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01107>      DESIGN NASHYD      03:1150      17.90     .905 No_date    3:38   42.64 .584
01108>       [CN= 84.0: N= 3.00]
01109>       [Tp=  .89:DT= 1.00]
01110>  009:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01111>      DESIGN NASHYD      04:1160       5.60     .261 No_date    3:50   43.95 .602
01112>       [CN= 85.0: N= 3.00]
01113>       [Tp= 1.05:DT= 1.00]
01114>  009:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01115>      DESIGN STANDHYD    05:1170       1.80     .199 No_date    2:49   44.42 .609
01116>       [XIMP=.01:TIMP=.25]
01117>       [SLP=1.00:DT= 1.00]
01118>       [LOSS= 2 :CN= 81.0]
01119>  009:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01120>      DESIGN NASHYD      08:1180      70.70    2.797 No_date    4:06   42.64 .584
01121>       [CN= 84.0: N= 3.00]
01122>       [Tp= 1.27:DT= 1.00]
01123>  009:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01124>      DESIGN NASHYD      09:1190     595.30   13.847 No_date    5:51   48.17 .660
01125>       [CN= 88.0: N= 3.00]
01126>       [Tp= 2.90:DT= 1.00]
01127>  009:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01128>      ADD HYD            08:1180      70.70    2.797 No_date    4:06   42.64  n/a
01129>                      +  09:1190     595.30   13.847 No_date    5:51   48.17  n/a
01130>       [DT= 1.00]  SUM=  01:180190   666.00   15.365 No_date    5:30   47.58  n/a
01131>  009:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01132>      DESIGN NASHYD      10:1200       5.40     .284 No_date    3:37   43.95 .602
01133>       [CN= 85.0: N= 3.00]
01134>       [Tp=  .88:DT= 1.00]
01135>  009:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01136>      DESIGN NASHYD      01:1210       2.30     .161 No_date    3:13   43.95 .602
01137>       [CN= 85.0: N= 3.00]
01138>       [Tp=  .56:DT= 1.00]
01139>  009:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01140>      DESIGN NASHYD      02:1220        .90     .068 No_date    3:07   43.95 .602
01141>       [CN= 85.0: N= 3.00]
01142>       [Tp=  .49:DT= 1.00]
01143>  009:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01144>      DESIGN STANDHYD    03:1230        .90     .087 No_date    2:52   42.28 .579
01145>       [XIMP=.01:TIMP=.25]
01146>       [SLP= .50:DT= 1.00]
01147>       [LOSS= 2 :CN= 79.0]
01148>   ** END OF RUN :   9
01149> 
01150> *******************************************************************************
01151> 
01152> 
01153> 
01154> 
01155> 
01156>  RUN:COMMAND#
01157>  010:0001----------------------------------------------------------------------
01158>      START
01159>       [TZERO =    .00 hrs on        0]
01160>       [METOUT=   2    (1=imperial, 2=metric output)]
01161>       [NSTORM=   1 ]
01162>       [NRUN  =  10 ]
01163> #******************************************************************************
01164> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
01165> #  Date        :  Feb, 2010/Revised September 2012                             
01166> #  Modeller    : [JInnes}                                                      
01167> #  Revised By  : [George Golding}                                              
01168> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
01169> #  License #   : 4730904                                                       
01170> #******************************************************************************
01171> #******************************************************************************
01172>  010:0002-----------------------------------------------------------------------
01173>      READ STORM        
01174>       Filename = Storm.001                                                   
01175>       Comment  = 50yr/12hr                                                   
01176>       [SDT=15.00:SDUR=  12.25:PTOT=  80.82]
01177> #                                                                              
01178> #                                                                              
01179>  010:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01180>      DESIGN NASHYD      01:110       10.10     .569 No_date    5:38   53.65 .664
01181>       [CN= 87.0: N= 3.00]
01182>       [Tp=  .70:DT= 1.00]
01183>  010:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01184>      DESIGN NASHYD      02:120       42.80    1.923 No_date    5:52   49.27 .610
01185>       [CN= 84.0: N= 3.00]
01186>       [Tp=  .89:DT= 1.00]
01187>  010:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01188>      DESIGN NASHYD      03:140        5.70     .306 No_date    5:31   46.58 .576
01189>       [CN= 82.0: N= 3.00]
01190>       [Tp=  .57:DT= 1.00]
01191>  010:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01192>      DESIGN NASHYD      04:150      377.00    9.655 No_date    7:30   49.27 .610
01193>       [CN= 84.0: N= 3.00]
01194>       [Tp= 2.18:DT= 1.00]
01195>  010:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01196>      DESIGN NASHYD      05:160      402.10    9.547 No_date    7:42   47.90 .593
01197>       [CN= 83.0: N= 3.00]
01198>       [Tp= 2.33:DT= 1.00]
01199>  010:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01200>      DESIGN NASHYD      06:170       89.60    2.837 No_date    6:24   42.85 .530
01201>       [CN= 79.0: N= 3.00]
01202>       [Tp= 1.25:DT= 1.00]
01203>  010:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01204>      DESIGN NASHYD      07:180        1.40     .081 No_date    5:27   46.58 .576
01205>       [CN= 82.0: N= 3.00]
01206>       [Tp=  .48:DT= 1.00]
01207>  010:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01208>      DESIGN NASHYD      08:190        5.40     .229 No_date    5:55   47.90 .593
01209>       [CN= 83.0: N= 3.00]
01210>       [Tp=  .93:DT= 1.00]
01211>  010:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01212>      DESIGN NASHYD      09:1100      20.30    1.124 No_date    5:31   47.90 .593
01213>       [CN= 83.0: N= 3.00]
01214>       [Tp=  .57:DT= 1.00]
01215>  010:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

01216>      DESIGN NASHYD      10:1110      35.10    1.777 No_date    5:40   49.27 .610
01217>       [CN= 84.0: N= 3.00]
01218>       [Tp=  .72:DT= 1.00]
01219>  010:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01220>      DESIGN NASHYD      01:1120      60.00    2.439 No_date    6:14   52.14 .645
01221>       [CN= 86.0: N= 3.00]
01222>       [Tp= 1.17:DT= 1.00]
01223>  010:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01224>      DESIGN NASHYD      02:1140     560.00   10.864 No_date    8:35   47.90 .593
01225>       [CN= 83.0: N= 3.00]
01226>       [Tp= 3.08:DT= 1.00]
01227>  010:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01228>      DESIGN NASHYD      03:1150      17.90     .804 No_date    5:52   49.27 .610
01229>       [CN= 84.0: N= 3.00]
01230>       [Tp=  .89:DT= 1.00]
01231>  010:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01232>      DESIGN NASHYD      04:1160       5.60     .235 No_date    6:04   50.68 .627
01233>       [CN= 85.0: N= 3.00]
01234>       [Tp= 1.05:DT= 1.00]
01235>  010:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01236>      DESIGN STANDHYD    05:1170       1.80     .131 No_date    5:17   51.16 .633
01237>       [XIMP=.01:TIMP=.25]
01238>       [SLP=1.00:DT= 1.00]
01239>       [LOSS= 2 :CN= 81.0]
01240>  010:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01241>      DESIGN NASHYD      08:1180      70.70    2.575 No_date    6:23   49.27 .610
01242>       [CN= 84.0: N= 3.00]
01243>       [Tp= 1.27:DT= 1.00]
01244>  010:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01245>      DESIGN NASHYD      09:1190     595.30   13.990 No_date    8:18   55.21 .683
01246>       [CN= 88.0: N= 3.00]
01247>       [Tp= 2.90:DT= 1.00]
01248>  010:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01249>      ADD HYD            08:1180      70.70    2.575 No_date    6:23   49.27  n/a
01250>                      +  09:1190     595.30   13.990 No_date    8:18   55.21  n/a
01251>       [DT= 1.00]  SUM=  01:180190   666.00   15.488 No_date    7:59   54.58  n/a
01252>  010:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01253>      DESIGN NASHYD      10:1200       5.40     .252 No_date    5:51   50.68 .627
01254>       [CN= 85.0: N= 3.00]
01255>       [Tp=  .88:DT= 1.00]
01256>  010:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01257>      DESIGN NASHYD      01:1210       2.30     .136 No_date    5:30   50.68 .627
01258>       [CN= 85.0: N= 3.00]
01259>       [Tp=  .56:DT= 1.00]
01260>  010:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01261>      DESIGN NASHYD      02:1220        .90     .057 No_date    5:27   50.68 .627
01262>       [CN= 85.0: N= 3.00]
01263>       [Tp=  .49:DT= 1.00]
01264>  010:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01265>      DESIGN STANDHYD    03:1230        .90     .060 No_date    5:19   48.84 .604
01266>       [XIMP=.01:TIMP=.25]
01267>       [SLP= .50:DT= 1.00]
01268>       [LOSS= 2 :CN= 79.0]
01269>   ** END OF RUN :  10
01270> 
01271> *******************************************************************************
01272> 
01273> 
01274> 
01275> 
01276> 
01277>  RUN:COMMAND#
01278>  011:0001----------------------------------------------------------------------
01279>      START
01280>       [TZERO =    .00 hrs on        0]
01281>       [METOUT=   2    (1=imperial, 2=metric output)]
01282>       [NSTORM=   1 ]
01283>       [NRUN  =  11 ]
01284> #******************************************************************************
01285> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
01286> #  Date        :  Feb, 2010/Revised September 2012                             
01287> #  Modeller    : [JInnes}                                                      
01288> #  Revised By  : [George Golding}                                              
01289> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
01290> #  License #   : 4730904                                                       
01291> #******************************************************************************
01292> #******************************************************************************
01293>  011:0002-----------------------------------------------------------------------
01294>      READ STORM        
01295>       Filename = Storm.001                                                   
01296>       Comment  = 100yr/1hr                                                   
01297>       [SDT= 5.00:SDUR=   1.08:PTOT=  58.97]
01298> #                                                                              
01299> #                                                                              
01300>  011:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01301>      DESIGN NASHYD      01:110       10.10     .730 No_date    1:09   34.61 .587
01302>       [CN= 87.0: N= 3.00]
01303>       [Tp=  .70:DT= 1.00]
01304>  011:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01305>      DESIGN NASHYD      02:120       42.80    2.221 No_date    1:20   31.20 .529
01306>       [CN= 84.0: N= 3.00]
01307>       [Tp=  .89:DT= 1.00]
01308>  011:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01309>      DESIGN NASHYD      03:140        5.70     .420 No_date    1:02   29.17 .495
01310>       [CN= 82.0: N= 3.00]
01311>       [Tp=  .57:DT= 1.00]
01312>  011:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01313>      DESIGN NASHYD      04:150      377.00    8.155 No_date    2:37   31.20 .529
01314>       [CN= 84.0: N= 3.00]
01315>       [Tp= 2.18:DT= 1.00]
01316>  011:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01317>      DESIGN NASHYD      05:160      402.10    7.875 No_date    2:46   30.16 .512
01318>       [CN= 83.0: N= 3.00]
01319>       [Tp= 2.33:DT= 1.00]
01320>  011:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01321>      DESIGN NASHYD      06:170       89.60    2.834 No_date    1:42   26.43 .448
01322>       [CN= 79.0: N= 3.00]
01323>       [Tp= 1.25:DT= 1.00]
01324>  011:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01325>      DESIGN NASHYD      07:180        1.40     .120 No_date    0:56   29.17 .495
01326>       [CN= 82.0: N= 3.00]
01327>       [Tp=  .48:DT= 1.00]
01328>  011:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01329>      DESIGN NASHYD      08:190        5.40     .260 No_date    1:23   30.16 .512
01330>       [CN= 83.0: N= 3.00]
01331>       [Tp=  .93:DT= 1.00]
01332>  011:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01333>      DESIGN NASHYD      09:1100      20.30    1.546 No_date    1:02   30.16 .512
01334>       [CN= 83.0: N= 3.00]
01335>       [Tp=  .57:DT= 1.00]
01336>  011:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01337>      DESIGN NASHYD      10:1110      35.10    2.228 No_date    1:10   31.20 .529
01338>       [CN= 84.0: N= 3.00]
01339>       [Tp=  .72:DT= 1.00]
01340>  011:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01341>      DESIGN NASHYD      01:1120      60.00    2.561 No_date    1:37   33.42 .567
01342>       [CN= 86.0: N= 3.00]
01343>       [Tp= 1.17:DT= 1.00]
01344>  011:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01345>      DESIGN NASHYD      02:1140     560.00    8.330 No_date    3:31   30.16 .512
01346>       [CN= 83.0: N= 3.00]
01347>       [Tp= 3.08:DT= 1.00]
01348>  011:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01349>      DESIGN NASHYD      03:1150      17.90     .929 No_date    1:20   31.20 .529
01350>       [CN= 84.0: N= 3.00]
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01351>       [Tp=  .89:DT= 1.00]
01352>  011:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01353>      DESIGN NASHYD      04:1160       5.60     .256 No_date    1:30   32.29 .548
01354>       [CN= 85.0: N= 3.00]
01355>       [Tp= 1.05:DT= 1.00]
01356>  011:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01357>      DESIGN STANDHYD    05:1170       1.80     .392 No_date    0:36   32.74 .555
01358>       [XIMP=.01:TIMP=.25]
01359>       [SLP=1.00:DT= 1.00]
01360>       [LOSS= 2 :CN= 81.0]
01361>  011:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01362>      DESIGN NASHYD      08:1180      70.70    2.600 No_date    1:43   31.20 .529
01363>       [CN= 84.0: N= 3.00]
01364>       [Tp= 1.27:DT= 1.00]
01365>  011:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01366>      DESIGN NASHYD      09:1190     595.30   11.171 No_date    3:20   35.86 .608
01367>       [CN= 88.0: N= 3.00]
01368>       [Tp= 2.90:DT= 1.00]
01369>  011:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01370>      ADD HYD            08:1180      70.70    2.600 No_date    1:43   31.20  n/a
01371>                      +  09:1190     595.30   11.171 No_date    3:20   35.86  n/a
01372>       [DT= 1.00]  SUM=  01:180190   666.00   12.409 No_date    2:58   35.37  n/a
01373>  011:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01374>      DESIGN NASHYD      10:1200       5.40     .293 No_date    1:20   32.29 .548
01375>       [CN= 85.0: N= 3.00]
01376>       [Tp=  .88:DT= 1.00]
01377>  011:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01378>      DESIGN NASHYD      01:1210       2.30     .191 No_date    1:01   32.29 .548
01379>       [CN= 85.0: N= 3.00]
01380>       [Tp=  .56:DT= 1.00]
01381>  011:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01382>      DESIGN NASHYD      02:1220        .90     .084 No_date    0:57   32.29 .548
01383>       [CN= 85.0: N= 3.00]
01384>       [Tp=  .49:DT= 1.00]
01385>  011:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01386>      DESIGN STANDHYD    03:1230        .90     .163 No_date    0:38   30.97 .525
01387>       [XIMP=.01:TIMP=.25]
01388>       [SLP= .50:DT= 1.00]
01389>       [LOSS= 2 :CN= 79.0]
01390>   ** END OF RUN :  11
01391> 
01392> *******************************************************************************
01393> 
01394> 
01395> 
01396> 
01397> 
01398>  RUN:COMMAND#
01399>  012:0001----------------------------------------------------------------------
01400>      START
01401>       [TZERO =    .00 hrs on        0]
01402>       [METOUT=   2    (1=imperial, 2=metric output)]
01403>       [NSTORM=   1 ]
01404>       [NRUN  =  12 ]
01405> #******************************************************************************
01406> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
01407> #  Date        :  Feb, 2010/Revised September 2012                             
01408> #  Modeller    : [JInnes}                                                      
01409> #  Revised By  : [George Golding}                                              
01410> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
01411> #  License #   : 4730904                                                       
01412> #******************************************************************************
01413> #******************************************************************************
01414>  012:0002-----------------------------------------------------------------------
01415>      READ STORM        
01416>       Filename = Storm.001                                                   
01417>       Comment  = 100yr/6hr                                                   
01418>       [SDT=15.00:SDUR=   6.25:PTOT=  80.31]
01419> #                                                                              
01420> #                                                                              
01421>  012:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01422>      DESIGN NASHYD      01:110       10.10     .751 No_date    3:23   53.19 .662
01423>       [CN= 87.0: N= 3.00]
01424>       [Tp=  .70:DT= 1.00]
01425>  012:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01426>      DESIGN NASHYD      02:120       42.80    2.484 No_date    3:37   48.83 .608
01427>       [CN= 84.0: N= 3.00]
01428>       [Tp=  .89:DT= 1.00]
01429>  012:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01430>      DESIGN NASHYD      03:140        5.70     .412 No_date    3:14   46.16 .575
01431>       [CN= 82.0: N= 3.00]
01432>       [Tp=  .57:DT= 1.00]
01433>  012:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01434>      DESIGN NASHYD      04:150      377.00   11.288 No_date    5:06   48.83 .608
01435>       [CN= 84.0: N= 3.00]
01436>       [Tp= 2.18:DT= 1.00]
01437>  012:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01438>      DESIGN NASHYD      05:160      402.10   11.073 No_date    5:16   47.47 .591
01439>       [CN= 83.0: N= 3.00]
01440>       [Tp= 2.33:DT= 1.00]
01441>  012:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01442>      DESIGN NASHYD      06:170       89.60    3.554 No_date    4:05   42.45 .529
01443>       [CN= 79.0: N= 3.00]
01444>       [Tp= 1.25:DT= 1.00]
01445>  012:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01446>      DESIGN NASHYD      07:180        1.40     .112 No_date    3:06   46.16 .575
01447>       [CN= 82.0: N= 3.00]
01448>       [Tp=  .48:DT= 1.00]
01449>  012:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01450>      DESIGN NASHYD      08:190        5.40     .295 No_date    3:41   47.47 .591
01451>       [CN= 83.0: N= 3.00]
01452>       [Tp=  .93:DT= 1.00]
01453>  012:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01454>      DESIGN NASHYD      09:1100      20.30    1.512 No_date    3:14   47.47 .591
01455>       [CN= 83.0: N= 3.00]
01456>       [Tp=  .57:DT= 1.00]
01457>  012:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01458>      DESIGN NASHYD      10:1110      35.10    2.340 No_date    3:25   48.83 .608
01459>       [CN= 84.0: N= 3.00]
01460>       [Tp=  .72:DT= 1.00]
01461>  012:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01462>      DESIGN NASHYD      01:1120      60.00    3.064 No_date    3:57   51.69 .644
01463>       [CN= 86.0: N= 3.00]
01464>       [Tp= 1.17:DT= 1.00]
01465>  012:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01466>      DESIGN NASHYD      02:1140     560.00   12.167 No_date    6:04   47.47 .591
01467>       [CN= 83.0: N= 3.00]
01468>       [Tp= 3.08:DT= 1.00]
01469>  012:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01470>      DESIGN NASHYD      03:1150      17.90    1.039 No_date    3:37   48.83 .608
01471>       [CN= 84.0: N= 3.00]
01472>       [Tp=  .89:DT= 1.00]
01473>  012:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01474>      DESIGN NASHYD      04:1160       5.60     .299 No_date    3:49   50.24 .626
01475>       [CN= 85.0: N= 3.00]
01476>       [Tp= 1.05:DT= 1.00]
01477>  012:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01478>      DESIGN STANDHYD    05:1170       1.80     .230 No_date    2:49   50.72 .632
01479>       [XIMP=.01:TIMP=.25]
01480>       [SLP=1.00:DT= 1.00]
01481>       [LOSS= 2 :CN= 81.0]
01482>  012:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01483>      DESIGN NASHYD      08:1180      70.70    3.207 No_date    4:05   48.83 .608
01484>       [CN= 84.0: N= 3.00]
01485>       [Tp= 1.27:DT= 1.00]

01486>  012:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01487>      DESIGN NASHYD      09:1190     595.30   15.744 No_date    5:50   54.75 .682
01488>       [CN= 88.0: N= 3.00]
01489>       [Tp= 2.90:DT= 1.00]
01490>  012:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01491>      ADD HYD            08:1180      70.70    3.207 No_date    4:05   48.83  n/a
01492>                      +  09:1190     595.30   15.744 No_date    5:50   54.75  n/a
01493>       [DT= 1.00]  SUM=  01:180190   666.00   17.486 No_date    5:29   54.12  n/a
01494>  012:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01495>      DESIGN NASHYD      10:1200       5.40     .325 No_date    3:36   50.24 .626
01496>       [CN= 85.0: N= 3.00]
01497>       [Tp=  .88:DT= 1.00]
01498>  012:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01499>      DESIGN NASHYD      01:1210       2.30     .184 No_date    3:12   50.24 .626
01500>       [CN= 85.0: N= 3.00]
01501>       [Tp=  .56:DT= 1.00]
01502>  012:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01503>      DESIGN NASHYD      02:1220        .90     .078 No_date    3:06   50.24 .626
01504>       [CN= 85.0: N= 3.00]
01505>       [Tp=  .49:DT= 1.00]
01506>  012:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01507>      DESIGN STANDHYD    03:1230        .90     .103 No_date    2:51   48.41 .603
01508>       [XIMP=.01:TIMP=.25]
01509>       [SLP= .50:DT= 1.00]
01510>       [LOSS= 2 :CN= 79.0]
01511>   ** END OF RUN :  12
01512> 
01513> *******************************************************************************
01514> 
01515> 
01516> 
01517> 
01518> 
01519>  RUN:COMMAND#
01520>  013:0001----------------------------------------------------------------------
01521>      START
01522>       [TZERO =    .00 hrs on        0]
01523>       [METOUT=   2    (1=imperial, 2=metric output)]
01524>       [NSTORM=   1 ]
01525>       [NRUN  =  13 ]
01526> #******************************************************************************
01527> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
01528> #  Date        :  Feb, 2010/Revised September 2012                             
01529> #  Modeller    : [JInnes}                                                      
01530> #  Revised By  : [George Golding}                                              
01531> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
01532> #  License #   : 4730904                                                       
01533> #******************************************************************************
01534> #******************************************************************************
01535>  013:0002-----------------------------------------------------------------------
01536>      READ STORM        
01537>       Filename = Storm.001                                                   
01538>       Comment  = 100yr/12hr                                                  
01539>       [SDT=15.00:SDUR=  12.25:PTOT=  88.54]
01540> #                                                                              
01541> #                                                                              
01542>  013:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01543>      DESIGN NASHYD      01:110       10.10     .644 No_date    5:38   60.61 .685
01544>       [CN= 87.0: N= 3.00]
01545>       [Tp=  .70:DT= 1.00]
01546>  013:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01547>      DESIGN NASHYD      02:120       42.80    2.188 No_date    5:51   55.94 .632
01548>       [CN= 84.0: N= 3.00]
01549>       [Tp=  .89:DT= 1.00]
01550>  013:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01551>      DESIGN NASHYD      03:140        5.70     .349 No_date    5:31   53.05 .599
01552>       [CN= 82.0: N= 3.00]
01553>       [Tp=  .57:DT= 1.00]
01554>  013:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01555>      DESIGN NASHYD      04:150      377.00   10.979 No_date    7:29   55.94 .632
01556>       [CN= 84.0: N= 3.00]
01557>       [Tp= 2.18:DT= 1.00]
01558>  013:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01559>      DESIGN NASHYD      05:160      402.10   10.873 No_date    7:41   54.48 .615
01560>       [CN= 83.0: N= 3.00]
01561>       [Tp= 2.33:DT= 1.00]
01562>  013:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01563>      DESIGN NASHYD      06:170       89.60    3.253 No_date    6:23   49.02 .554
01564>       [CN= 79.0: N= 3.00]
01565>       [Tp= 1.25:DT= 1.00]
01566>  013:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01567>      DESIGN NASHYD      07:180        1.40     .093 No_date    5:26   53.05 .599
01568>       [CN= 82.0: N= 3.00]
01569>       [Tp=  .48:DT= 1.00]
01570>  013:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01571>      DESIGN NASHYD      08:190        5.40     .261 No_date    5:55   54.48 .615
01572>       [CN= 83.0: N= 3.00]
01573>       [Tp=  .93:DT= 1.00]
01574>  013:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01575>      DESIGN NASHYD      09:1100      20.30    1.280 No_date    5:31   54.48 .615
01576>       [CN= 83.0: N= 3.00]
01577>       [Tp=  .57:DT= 1.00]
01578>  013:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01579>      DESIGN NASHYD      10:1110      35.10    2.022 No_date    5:40   55.94 .632
01580>       [CN= 84.0: N= 3.00]
01581>       [Tp=  .72:DT= 1.00]
01582>  013:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01583>      DESIGN NASHYD      01:1120      60.00    2.765 No_date    6:13   59.01 .666
01584>       [CN= 86.0: N= 3.00]
01585>       [Tp= 1.17:DT= 1.00]
01586>  013:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01587>      DESIGN NASHYD      02:1140     560.00   12.367 No_date    8:34   54.48 .615
01588>       [CN= 83.0: N= 3.00]
01589>       [Tp= 3.08:DT= 1.00]
01590>  013:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01591>      DESIGN NASHYD      03:1150      17.90     .915 No_date    5:51   55.94 .632
01592>       [CN= 84.0: N= 3.00]
01593>       [Tp=  .89:DT= 1.00]
01594>  013:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01595>      DESIGN NASHYD      04:1160       5.60     .267 No_date    6:03   57.45 .649
01596>       [CN= 85.0: N= 3.00]
01597>       [Tp= 1.05:DT= 1.00]
01598>  013:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01599>      DESIGN STANDHYD    05:1170       1.80     .149 No_date    5:17   57.94 .654
01600>       [XIMP=.01:TIMP=.25]
01601>       [SLP=1.00:DT= 1.00]
01602>       [LOSS= 2 :CN= 81.0]
01603>  013:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01604>      DESIGN NASHYD      08:1180      70.70    2.930 No_date    6:22   55.94 .632
01605>       [CN= 84.0: N= 3.00]
01606>       [Tp= 1.27:DT= 1.00]
01607>  013:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01608>      DESIGN NASHYD      09:1190     595.30   15.789 No_date    8:17   62.26 .703
01609>       [CN= 88.0: N= 3.00]
01610>       [Tp= 2.90:DT= 1.00]
01611>  013:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01612>      ADD HYD            08:1180      70.70    2.930 No_date    6:22   55.94  n/a
01613>                      +  09:1190     595.30   15.789 No_date    8:17   62.26  n/a
01614>       [DT= 1.00]  SUM=  01:180190   666.00   17.494 No_date    7:58   61.59  n/a
01615>  013:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01616>      DESIGN NASHYD      10:1200       5.40     .286 No_date    5:50   57.45 .649
01617>       [CN= 85.0: N= 3.00]
01618>       [Tp=  .88:DT= 1.00]
01619>  013:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01620>      DESIGN NASHYD      01:1210       2.30     .155 No_date    5:30   57.45 .649
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01621>       [CN= 85.0: N= 3.00]
01622>       [Tp=  .56:DT= 1.00]
01623>  013:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01624>      DESIGN NASHYD      02:1220        .90     .064 No_date    5:26   57.45 .649
01625>       [CN= 85.0: N= 3.00]
01626>       [Tp=  .49:DT= 1.00]
01627>  013:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01628>      DESIGN STANDHYD    03:1230        .90     .069 No_date    5:18   55.46 .626
01629>       [XIMP=.01:TIMP=.25]
01630>       [SLP= .50:DT= 1.00]
01631>       [LOSS= 2 :CN= 79.0]
01632>   ** END OF RUN :  13
01633> 
01634> *******************************************************************************
01635> 
01636> 
01637> 
01638> 
01639> 
01640>  RUN:COMMAND#
01641>  014:0001----------------------------------------------------------------------
01642>      START
01643>       [TZERO =    .00 hrs on        0]
01644>       [METOUT=   2    (1=imperial, 2=metric output)]
01645>       [NSTORM=   1 ]
01646>       [NRUN  =  14 ]
01647> #******************************************************************************
01648> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
01649> #  Date        :  Feb, 2010/Revised September 2012                             
01650> #  Modeller    : [JInnes}                                                      
01651> #  Revised By  : [George Golding}                                              
01652> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
01653> #  License #   : 4730904                                                       
01654> #******************************************************************************
01655> #******************************************************************************
01656>  014:0002-----------------------------------------------------------------------
01657>      READ STORM        
01658>       Filename = Storm.001                                                   
01659>       Comment  = 100yr/24hr                                                  
01660>       [SDT=15.00:SDUR=  24.25:PTOT=  95.92]
01661> #                                                                              
01662> #                                                                              
01663>  014:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01664>      DESIGN NASHYD      01:110       10.10     .471 No_date   10:25   67.35 .702
01665>       [CN= 87.0: N= 3.00]
01666>       [Tp=  .70:DT= 1.00]
01667>  014:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01668>      DESIGN NASHYD      02:120       42.80    1.723 No_date   10:34   62.43 .651
01669>       [CN= 84.0: N= 3.00]
01670>       [Tp=  .89:DT= 1.00]
01671>  014:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01672>      DESIGN NASHYD      03:140        5.70     .246 No_date   10:22   59.36 .619
01673>       [CN= 82.0: N= 3.00]
01674>       [Tp=  .57:DT= 1.00]
01675>  014:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01676>      DESIGN NASHYD      04:150      377.00    9.606 No_date   11:58   62.43 .651
01677>       [CN= 84.0: N= 3.00]
01678>       [Tp= 2.18:DT= 1.00]
01679>  014:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01680>      DESIGN NASHYD      05:160      402.10    9.587 No_date   12:12   60.88 .635
01681>       [CN= 83.0: N= 3.00]
01682>       [Tp= 2.33:DT= 1.00]
01683>  014:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01684>      DESIGN NASHYD      06:170       89.60    2.720 No_date   10:55   55.05 .574
01685>       [CN= 79.0: N= 3.00]
01686>       [Tp= 1.25:DT= 1.00]
01687>  014:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01688>      DESIGN NASHYD      07:180        1.40     .062 No_date   10:20   59.36 .619
01689>       [CN= 82.0: N= 3.00]
01690>       [Tp=  .48:DT= 1.00]
01691>  014:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01692>      DESIGN NASHYD      08:190        5.40     .208 No_date   10:36   60.88 .635
01693>       [CN= 83.0: N= 3.00]
01694>       [Tp=  .93:DT= 1.00]
01695>  014:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01696>      DESIGN NASHYD      09:1100      20.30     .899 No_date   10:22   60.88 .635
01697>       [CN= 83.0: N= 3.00]
01698>       [Tp=  .57:DT= 1.00]
01699>  014:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01700>      DESIGN NASHYD      10:1110      35.10    1.511 No_date   10:27   62.43 .651
01701>       [CN= 84.0: N= 3.00]
01702>       [Tp=  .72:DT= 1.00]
01703>  014:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01704>      DESIGN NASHYD      01:1120      60.00    2.270 No_date   10:47   65.66 .685
01705>       [CN= 86.0: N= 3.00]
01706>       [Tp= 1.17:DT= 1.00]
01707>  014:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01708>      DESIGN NASHYD      02:1140     560.00   11.267 No_date   13:08   60.88 .635
01709>       [CN= 83.0: N= 3.00]
01710>       [Tp= 3.08:DT= 1.00]
01711>  014:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01712>      DESIGN NASHYD      03:1150      17.90     .721 No_date   10:34   62.43 .651
01713>       [CN= 84.0: N= 3.00]
01714>       [Tp=  .89:DT= 1.00]
01715>  014:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01716>      DESIGN NASHYD      04:1160       5.60     .217 No_date   10:41   64.02 .667
01717>       [CN= 85.0: N= 3.00]
01718>       [Tp= 1.05:DT= 1.00]
01719>  014:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01720>      DESIGN STANDHYD    05:1170       1.80     .088 No_date   10:16   64.52 .673
01721>       [XIMP=.01:TIMP=.25]
01722>       [SLP=1.00:DT= 1.00]
01723>       [LOSS= 2 :CN= 81.0]
01724>  014:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01725>      DESIGN NASHYD      08:1180      70.70    2.437 No_date   10:54   62.43 .651
01726>       [CN= 84.0: N= 3.00]
01727>       [Tp= 1.27:DT= 1.00]
01728>  014:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01729>      DESIGN NASHYD      09:1190     595.30   14.239 No_date   12:50   69.08 .720
01730>       [CN= 88.0: N= 3.00]
01731>       [Tp= 2.90:DT= 1.00]
01732>  014:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01733>      ADD HYD            08:1180      70.70    2.437 No_date   10:54   62.43  n/a
01734>                      +  09:1190     595.30   14.239 No_date   12:50   69.08  n/a
01735>       [DT= 1.00]  SUM=  01:180190   666.00   15.763 No_date   12:33   68.37  n/a
01736>  014:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01737>      DESIGN NASHYD      10:1200       5.40     .224 No_date   10:33   64.03 .667
01738>       [CN= 85.0: N= 3.00]
01739>       [Tp=  .88:DT= 1.00]
01740>  014:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01741>      DESIGN NASHYD      01:1210       2.30     .107 No_date   10:22   64.02 .667
01742>       [CN= 85.0: N= 3.00]
01743>       [Tp=  .56:DT= 1.00]
01744>  014:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01745>      DESIGN NASHYD      02:1220        .90     .043 No_date   10:20   64.02 .667
01746>       [CN= 85.0: N= 3.00]
01747>       [Tp=  .49:DT= 1.00]
01748>  014:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01749>      DESIGN STANDHYD    03:1230        .90     .042 No_date   10:17   61.90 .645
01750>       [XIMP=.01:TIMP=.25]
01751>       [SLP= .50:DT= 1.00]
01752>       [LOSS= 2 :CN= 79.0]
01753>   ** END OF RUN :  14
01754> 
01755> *******************************************************************************

01756> 
01757> 
01758> 
01759> 
01760> 
01761>  RUN:COMMAND#
01762>  015:0001----------------------------------------------------------------------
01763>      START
01764>       [TZERO =    .00 hrs on        0]
01765>       [METOUT=   2    (1=imperial, 2=metric output)]
01766>       [NSTORM=   1 ]
01767>       [NRUN  =  15 ]
01768> #******************************************************************************
01769> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
01770> #  Date        :  Feb, 2010/Revised September 2012                             
01771> #  Modeller    : [JInnes}                                                      
01772> #  Revised By  : [George Golding}                                              
01773> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
01774> #  License #   : 4730904                                                       
01775> #******************************************************************************
01776> #******************************************************************************
01777>  015:0002-----------------------------------------------------------------------
01778>      READ STORM        
01779>       Filename = Storm.001                                                   
01780>       Comment  = REGIONAL STORM                                              
01781>       [SDT=15.00:SDUR=  48.00:PTOT= 285.00]
01782> #                                                                              
01783> #                                                                              
01784>  015:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01785>      DESIGN NASHYD      01:110       10.10    1.173 No_date   46:39  250.03 .877
01786>       [CN= 87.0: N= 3.00]
01787>       [Tp=  .70:DT= 1.00]
01788>  015:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01789>      DESIGN NASHYD      02:120       42.80    4.639 No_date   47:04  242.17 .850
01790>       [CN= 84.0: N= 3.00]
01791>       [Tp=  .89:DT= 1.00]
01792>  015:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01793>      DESIGN NASHYD      03:140        5.70     .685 No_date   46:24  236.91 .831
01794>       [CN= 82.0: N= 3.00]
01795>       [Tp=  .57:DT= 1.00]
01796>  015:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01797>      DESIGN NASHYD      04:150      377.00   29.167 No_date   48:09  242.17 .850
01798>       [CN= 84.0: N= 3.00]
01799>       [Tp= 2.18:DT= 1.00]
01800>  015:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01801>      DESIGN NASHYD      05:160      402.10   30.047 No_date   48:15  239.54 .840
01802>       [CN= 83.0: N= 3.00]
01803>       [Tp= 2.33:DT= 1.00]
01804>  015:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01805>      DESIGN NASHYD      06:170       89.60    8.524 No_date   47:22  228.97 .803
01806>       [CN= 79.0: N= 3.00]
01807>       [Tp= 1.25:DT= 1.00]
01808>  015:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01809>      DESIGN NASHYD      07:180        1.40     .176 No_date   46:15  236.91 .831
01810>       [CN= 82.0: N= 3.00]
01811>       [Tp=  .48:DT= 1.00]
01812>  015:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01813>      DESIGN NASHYD      08:190        5.40     .577 No_date   47:06  239.54 .840
01814>       [CN= 83.0: N= 3.00]
01815>       [Tp=  .93:DT= 1.00]
01816>  015:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01817>      DESIGN NASHYD      09:1100      20.30    2.453 No_date   46:24  239.54 .841
01818>       [CN= 83.0: N= 3.00]
01819>       [Tp=  .57:DT= 1.00]
01820>  015:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01821>      DESIGN NASHYD      10:1110      35.10    3.999 No_date   46:42  242.17 .850
01822>       [CN= 84.0: N= 3.00]
01823>       [Tp=  .72:DT= 1.00]
01824>  015:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01825>      DESIGN NASHYD      01:1120      60.00    6.040 No_date   47:18  247.41 .868
01826>       [CN= 86.0: N= 3.00]
01827>       [Tp= 1.17:DT= 1.00]
01828>  015:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01829>      DESIGN NASHYD      02:1140     560.00   36.569 No_date   48:46  239.54 .841
01830>       [CN= 83.0: N= 3.00]
01831>       [Tp= 3.08:DT= 1.00]
01832>  015:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01833>      DESIGN NASHYD      03:1150      17.90    1.940 No_date   47:04  242.17 .850
01834>       [CN= 84.0: N= 3.00]
01835>       [Tp=  .89:DT= 1.00]
01836>  015:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01837>      DESIGN NASHYD      04:1160       5.60     .582 No_date   47:12  244.80 .859
01838>       [CN= 85.0: N= 3.00]
01839>       [Tp= 1.05:DT= 1.00]
01840>  015:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01841>      DESIGN STANDHYD    05:1170       1.80     .253 No_date   46:01  245.31 .861
01842>       [XIMP=.01:TIMP=.25]
01843>       [SLP=1.00:DT= 1.00]
01844>       [LOSS= 2 :CN= 81.0]
01845>  015:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01846>      DESIGN NASHYD      08:1180      70.70    6.851 No_date   47:23  242.17 .850
01847>       [CN= 84.0: N= 3.00]
01848>       [Tp= 1.27:DT= 1.00]
01849>  015:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01850>      DESIGN NASHYD      09:1190     595.30   41.016 No_date   48:38  252.63 .886
01851>       [CN= 88.0: N= 3.00]
01852>       [Tp= 2.90:DT= 1.00]
01853>  015:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01854>      ADD HYD            08:1180      70.70    6.851 No_date   47:23  242.17  n/a
01855>                      +  09:1190     595.30   41.016 No_date   48:38  252.63  n/a
01856>       [DT= 1.00]  SUM=  01:180190   666.00   46.253 No_date   48:20  251.52  n/a
01857>  015:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01858>      DESIGN NASHYD      10:1200       5.40     .589 No_date   47:03  244.80 .859
01859>       [CN= 85.0: N= 3.00]
01860>       [Tp=  .88:DT= 1.00]
01861>  015:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01862>      DESIGN NASHYD      01:1210       2.30     .282 No_date   46:23  244.80 .859
01863>       [CN= 85.0: N= 3.00]
01864>       [Tp=  .56:DT= 1.00]
01865>  015:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01866>      DESIGN NASHYD      02:1220        .90     .114 No_date   46:16  244.80 .859
01867>       [CN= 85.0: N= 3.00]
01868>       [Tp=  .49:DT= 1.00]
01869>  015:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
01870>      DESIGN STANDHYD    03:1230        .90     .124 No_date   46:02  240.96 .845
01871>       [XIMP=.01:TIMP=.25]
01872>       [SLP= .50:DT= 1.00]
01873>       [LOSS= 2 :CN= 79.0]
01874>  015:0002-----------------------------------------------------------------------
01875>       FINISH
01876> -------------------------------------------------------------------------------
01877> *******************************************************************************
01878>      WARNINGS / ERRORS / NOTES
01879>      -------------------------
01880>    Simulation ended on 2012-09-28     at 16:48:10
01881> ===============================================================================
01882> 
01883> 
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00001> 2     Metric units
00002> *#******************************************************************************
00003> *#  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00004> *#  Date        :  Feb, 2010/Revised September 2012
00005> *#  Modeller    : [JInnes}
00006> *#  Revised By  : [George Golding}
00007> *#  Company     : Stantec Consulting Ltd. (Kitchener)
00008> *#  License #   : 4730904
00009> *#******************************************************************************
00010> *%
00011> *% This hydrologic analysis was prepared to determine the FUTURE Conditions
00012> *% peak flows at culvert crossings along Mayfield Road. 
00013> *% Culverts were modelled  using the Regional as the proposed 100-year uncontrol
00014> *% and assumes 55% impervious, or the Regional Storm which ever event produces a
00015> *%
00016> *% 55% TIMP was assumed with a directly connected area (XIMP) of 30%
00017> *#******************************************************************************
00018> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[1] 
00019> *%                    ["25y6hAES.stm"] <--storm filename, one per line for NSTOR
00020> *%-----------------|-----------------------------------------------------------|
00021> READ STORM          STORM_FILENAME=["Storm.001"]
00022> *%-----------------|-----------------------------------------------------------|
00023> *#
00024> *# 
00025> *% Flows to Culvert at Station 10+425
00026> *% Catchment 110
00027> DESIGN STANDHYD     ID=[1], NHYD=["110"], DT=[1]min, AREA=[10.1](ha),
00028>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00029>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00030> *%-----------------|-----------------------------------------------------------|
00031> 
00032> *% Flows to Culvert at Station 10+689
00033> *% Catchment 120
00034> DESIGN STANDHYD     ID=[2], NHYD=["120"], DT=[1]min, AREA=[42.8](ha),
00035>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00036>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00037> *%-----------------|-----------------------------------------------------------|
00038> 
00039> *% Flows to Culvert at Station 11+603
00040> *% Catchment 140
00041> DESIGN STANDHYD     ID=[3], NHYD=["140"], DT=[1]min, AREA=[5.7](ha),
00042>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00043>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00044> *%-----------------|-----------------------------------------------------------|
00045> 
00046> *% Flows to Culvert at Station 11+800
00047> *% Catchment 150
00048> DESIGN STANDHYD     ID=[4], NHYD=["150"], DT=[1]min, AREA=[377.0](ha),
00049>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00050>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00051> *%-----------------|-----------------------------------------------------------|
00052> 
00053> *% Flows to Culvert at Station 12+300
00054> *% Catchment 160
00055> DESIGN STANDHYD     ID=[5], NHYD=["160"], DT=[1]min, AREA=[402.1](ha),
00056>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[78
00057>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00058> *%-----------------|-----------------------------------------------------------|
00059> 
00060> *% Flows to Culvert at Station 12+500
00061> *% Catchment 170
00062> DESIGN STANDHYD     ID=[6], NHYD=["170"], DT=[1]min, AREA=[89.6](ha),
00063>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00064>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00065> *%-----------------|-----------------------------------------------------------|
00066> 
00067> *% Flows to Culvert at Station 12+787
00068> *% Catchment 180
00069> DESIGN STANDHYD     ID=[7], NHYD=["180"], DT=[1]min, AREA=[1.4](ha),
00070>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00071>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00072> *%-----------------|-----------------------------------------------------------|
00073> 
00074> *% Flows to Culvert at Station 12+927
00075> *% Catchment 190
00076> DESIGN STANDHYD     ID=[8], NHYD=["190"], DT=[1]min, AREA=[5.4](ha),
00077>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00078>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00079> *%-----------------|-----------------------------------------------------------|
00080> 
00081> *% Flows to Culvert at Station 13+763
00082> *% Catchment 1100
00083> DESIGN STANDHYD     ID=[9], NHYD=["1100"], DT=[1]min, AREA=[20.3](ha),
00084>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00085>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00086> *%-----------------|-----------------------------------------------------------|
00087> 
00088> *% Flows to Culvert at Station 13+970
00089> *% Catchment 1110
00090> DESIGN STANDHYD     ID=[10], NHYD=["1110"], DT=[1]min, AREA=[35.1](ha),
00091>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[79
00092>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00093> *%-----------------|-----------------------------------------------------------|
00094> 
00095> *% Flows to Culvert at Station 14+177
00096> *% Catchment 1120
00097> DESIGN STANDHYD     ID=[1], NHYD=["1120"], DT=[1]min, AREA=[60.0](ha),
00098>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[79
00099>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00100> *%-----------------|-----------------------------------------------------------|
00101> 
00102> *% Flows to Culvert at Station 15+156
00103> *% Catchment 1140
00104> DESIGN STANDHYD     ID=[2], NHYD=["1140"], DT=[1]min, AREA=[560.0](ha),
00105>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[78
00106>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00107> *%-----------------|-----------------------------------------------------------|
00108> 
00109> *% Flows to Culvert at Station 15+249
00110> *% Catchment 1150
00111> DESIGN STANDHYD     ID=[3], NHYD=["1150"], DT=[1]min, AREA=[17.9](ha),
00112>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[80
00113>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00114> *%-----------------|-----------------------------------------------------------|
00115> 
00116> *% Flows to Culvert at Station 15+454
00117> *% Catchment 1160
00118> DESIGN STANDHYD     ID=[4], NHYD=["1160"], DT=[1]min, AREA=[5.6](ha),
00119>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[80
00120>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00121> *%-----------------|-----------------------------------------------------------|
00122> 
00123> *% Flows to Culvert at Station 15+693
00124> *% Catchment 1170
00125> DESIGN STANDHYD     ID=[5], NHYD=["1170"], DT=[1]min, AREA=[1.8](ha),
00126>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[80
00127>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00128> *%-----------------|-----------------------------------------------------------|
00129> 
00130> *% Flows to Culvert at Station 15+885
00131> *% Catchment 1180
00132> DESIGN STANDHYD     ID=[8], NHYD=["1180"], DT=[1]min, AREA=[70.7](ha),
00133>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[78
00134>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00135> *%-----------------|-----------------------------------------------------------|

00136> 
00137> *% Flows to Culvert at Station 15+955
00138> *% Catchment 1190
00139> DESIGN STANDHYD     ID=[9], NHYD=["1190"], DT=[1]min, AREA=[595.3](ha),
00140>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[79
00141>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00142> *%-----------------|-----------------------------------------------------------|
00143> 
00144> *% total flows to culverts at Stations 16+015 and 16+085
00145> ADD HYD             IDsum=[1], NHYD=["180190"], IDs to add=[8+9]
00146> *%-----------------|-----------------------------------------------------------|
00147> *% Flows to Culvert at Station 16+327
00148> *% Catchment 1200
00149> DESIGN STANDHYD     ID=[10], NHYD=["1200"], DT=[1]min, AREA=[5.4](ha),
00150>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[84
00151>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00152> *%-----------------|-----------------------------------------------------------|
00153> 
00154> *% Flows to Culvert at Station 16+700
00155> *% Catchment 1210
00156> DESIGN STANDHYD     ID=[1], NHYD=["1210"], DT=[1]min, AREA=[2.3](ha),
00157>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00158>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00159> *%-----------------|-----------------------------------------------------------|
00160> 
00161> *% Flows to Culvert at Station 16+842
00162> *% Catchment 1220
00163> DESIGN STANDHYD     ID=[2], NHYD=["1220"], DT=[1]min, AREA=[0.9](ha),
00164>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), LOSS=[2], CN=[77
00165>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1 
00166> *%-----------------|-----------------------------------------------------------|
00167> 
00168> *% Flows to Culvert at Station 16+887
00169> *% Catchment 1230
00170> DESIGN STANDHYD     ID=[3], NHYD=["1230"], DT=[1]min, AREA=[0.9](ha),
00171>                     XIMP= [0.30], TIMP= [0.55], DWF= [0] (cms), 
00172>                     LOSS=[2], CN=[77], SLOPE=[0.5] %,
00173>                     RAINFALL=[ ,  ,  ,  , ](mm/hr), END=-1
00174> *%-----------------|-----------------------------------------------------------|
00175> 
00176> 
00177> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[2]
00178> *%                    ["25Y12.stm"] <--storm filename, one per line for NSTORM t
00179> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[3]
00180> *%                    ["25Y24.stm"] <--storm filename, one per line for NSTORM t
00181> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[4]
00182> *%                    ["1006hAES.stm"] <--storm filename, one per line for NSTOR
00183> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[5]
00184> *%                    ["100y12.stm"] <--storm filename, one per line for NSTORM 
00185> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[6]
00186> *%                    ["100y24.stm"] <--storm filename, one per line for NSTORM 
00187> FINISH
00188> 
00189> 
00190> 
00191> 
00192> 
00193> 
00194> 
00195> 
00196> 
00197> 
00198> 
00199> 
00200> 
00201> 
00202> 
00203> 
00204> 
00205> 
00206> 
00207> 
00208> 
00209> 
00210> 
00211> 
00212> 
00213> 
00214> 
00215> 
00216> 
00217> 
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00001> =============================================================================
00002> 
00003>  SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999  =========
00004>  S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
00005>  SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9 Ver. 4.02
00006>      S   W W   M   M  H   H    Y    M   M  O   O       9999   9999 July 1999
00007>  SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9 =========
00008>                                                       9   9  9   9 # 4730904
00009>       StormWater Management HYdrologic Model           999    999  =========
00010> 
00011>  ***************************************************************************
00012>  *************************** SWMHYMO-99 Ver/4.02 ***************************
00013>  *******  A single event and continuous hydrologic simulation model  *******
00014>  *******     based on the principles of HYMO and its successors      *******
00015>  *******                 OTTHYMO-83 and OTTHYMO-89.                  *******
00016>  ***************************************************************************
00017>  ******* Distributed by:  J.F. Sabourin and Associates Inc.          *******
00018>  *******                  Ottawa,  Ontario: (613) 727-5199           *******
00019>  *******                  Gatineau, Quebec: (819) 243-6858           *******
00020>  *******                  E-Mail: swmhymo@jfsa.Com                   *******
00021>  ***************************************************************************
00022> 
00023>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  +++++++ Licensed user: Stantec Consulting Ltd. (Kitchener)          +++++++
00025>  +++++++                Kitchener             SERIAL#:4730904        +++++++
00026>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  ***************************************************************************
00029>  *******           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******
00030>  *******           Maximum value for ID numbers  :     10            *******
00031>  *******           Max. number of rainfall points:  15000            *******
00032>  *******           Max. number of flow points    :  15000            *******
00033>  ***************************************************************************
00034> 
00035>  *** DESCRIPTION SUMMARY TABLE HEADERS (units depend on METOUT in START) ***
00036>  ***---------------------------------------------------------------------***
00037>  ***    ID:  Hydrograph IDentification numbers, (1-10).                  ***
00038>  ***  NHYD:  Hydrograph reference numbers, (6 digits or characters).     ***
00039>  ***  AREA:  Drainage area associated with hydrograph, (ac.) or (ha.).   ***
00040>  *** QPEAK:  Peak flow of simulated hydrograph, (ft^3/s) or (m^3/s).     ***
00041>  *** TpeakDate_hh:mm is the date and time of the peak flow.              ***
00042>  ***  R.V.:  Runoff Volume of simulated hydrograph, (in) or (mm).        ***
00043>  ***  R.C.:  Runoff Coefficient of simulated hydrograph, (ratio).        ***
00044>  ***     *:  see WARNING or NOTE message printed at end of run.          ***
00045>  ***    **:  see  ERROR  message printed at end of run.                  ***
00046>  ***************************************************************************
00047>  ***************************************************************************
00048> 
00049> :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
00050> 
00051>  ***************************************************************************
00052> 
00053>  *********************   S U M M A R Y   O U T P U T   *********************
00054>  ***************************************************************************
00055>  *       DATE: 2012-10-02     TIME: 16:38:21     RUN COUNTER: 001225       *
00056>  ***************************************************************************
00057>  * Input   filename: C:\SWMHYMO\160210~1\SEPTEM~1\MAYCUL~1\55%BUI~1\maypro.*
00058>  * Output  filename: C:\SWMHYMO\160210~1\SEPTEM~1\MAYCUL~1\55%BUI~1\maypro.*
00059>  * Summary filename: C:\SWMHYMO\160210~1\SEPTEM~1\MAYCUL~1\55%BUI~1\maypro.*
00060>  * User comments:                                                          *
00061>  * 1:______________________________________________________________________*
00062>  * 2:______________________________________________________________________*
00063>  * 3:______________________________________________________________________*
00064>  ***************************************************************************
00065> 
00066>   
00067> #******************************************************************************
00068> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00069> #  Date        :  Feb, 2010/Revised September 2012                             
00070> #  Modeller    : [JInnes}                                                      
00071> #  Revised By  : [George Golding}                                              
00072> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00073> #  License #   : 4730904                                                       
00074> #******************************************************************************
00075> #******************************************************************************
00076>  RUN:COMMAND#
00077>  001:0001----------------------------------------------------------------------
00078>      START
00079>       [TZERO =    .00 hrs on        0]
00080>       [METOUT=   2    (1=imperial, 2=metric output)]
00081>       [NSTORM=   1 ]
00082>       [NRUN  =   1 ]
00083>  001:0002-----------------------------------------------------------------------
00084>      READ STORM        
00085>       Filename = Storm.001                                                   
00086>       Comment  = 25yr/6hr                                                    
00087>       [SDT=15.00:SDUR=   6.25:PTOT=  65.59]
00088> #                                                                              
00089> #                                                                              
00090>  001:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00091>      DESIGN STANDHYD    01:110       10.10    1.109 No_date    2:46   45.22 .689
00092>       [XIMP=.30:TIMP=.55]
00093>       [SLP=1.50:DT= 1.00]
00094>       [LOSS= 2 :CN= 77.0]
00095>  001:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00096>      DESIGN STANDHYD    02:120       42.80    4.318 No_date    2:48   45.22 .689
00097>       [XIMP=.30:TIMP=.55]
00098>       [SLP=1.18:DT= 1.00]
00099>       [LOSS= 2 :CN= 77.0]
00100>  001:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00101>      DESIGN STANDHYD    03:140        5.70     .600 No_date    2:46   45.22 .689
00102>       [XIMP=.30:TIMP=.55]
00103>       [SLP= .83:DT= 1.00]
00104>       [LOSS= 2 :CN= 77.0]
00105>  001:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00106>      DESIGN STANDHYD    04:150      377.00   32.218 No_date    2:55   45.22 .689
00107>       [XIMP=.30:TIMP=.55]
00108>       [SLP=1.14:DT= 1.00]
00109>       [LOSS= 2 :CN= 77.0]
00110>  001:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00111>      DESIGN STANDHYD    05:160      402.10   34.291 No_date    2:55   45.85 .699
00112>       [XIMP=.30:TIMP=.55]
00113>       [SLP=1.08:DT= 1.00]
00114>       [LOSS= 2 :CN= 78.0]
00115>  001:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00116>      DESIGN STANDHYD    06:170       89.60    8.683 No_date    2:49   45.22 .689
00117>       [XIMP=.30:TIMP=.55]
00118>       [SLP=1.23:DT= 1.00]
00119>       [LOSS= 2 :CN= 77.0]
00120>  001:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00121>      DESIGN STANDHYD    07:180        1.40     .150 No_date    2:45   45.22 .689
00122>       [XIMP=.30:TIMP=.55]
00123>       [SLP= .71:DT= 1.00]
00124>       [LOSS= 2 :CN= 77.0]
00125>  001:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00126>      DESIGN STANDHYD    08:190        5.40     .581 No_date    2:46   45.22 .689
00127>       [XIMP=.30:TIMP=.55]
00128>       [SLP=1.00:DT= 1.00]
00129>       [LOSS= 2 :CN= 77.0]
00130>  001:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00131>      DESIGN STANDHYD    09:1100      20.30    2.181 No_date    2:46   45.22 .689
00132>       [XIMP=.30:TIMP=.55]
00133>       [SLP=1.52:DT= 1.00]
00134>       [LOSS= 2 :CN= 77.0]
00135>  001:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

00136>      DESIGN STANDHYD    10:1110      35.10    3.807 No_date    2:47   46.50 .709
00137>       [XIMP=.30:TIMP=.55]
00138>       [SLP=1.52:DT= 1.00]
00139>       [LOSS= 2 :CN= 79.0]
00140>  001:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00141>      DESIGN STANDHYD    01:1120      60.00    6.368 No_date    2:48   46.50 .709
00142>       [XIMP=.30:TIMP=.55]
00143>       [SLP=1.61:DT= 1.00]
00144>       [LOSS= 2 :CN= 79.0]
00145>  001:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00146>      DESIGN STANDHYD    02:1140     560.00   44.263 No_date    2:59   45.85 .699
00147>       [XIMP=.30:TIMP=.55]
00148>       [SLP= .81:DT= 1.00]
00149>       [LOSS= 2 :CN= 78.0]
00150>  001:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00151>      DESIGN STANDHYD    03:1150      17.90    1.935 No_date    2:47   47.16 .719
00152>       [XIMP=.30:TIMP=.55]
00153>       [SLP= .96:DT= 1.00]
00154>       [LOSS= 2 :CN= 80.0]
00155>  001:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00156>      DESIGN STANDHYD    04:1160       5.60     .593 No_date    2:46   47.16 .719
00157>       [XIMP=.30:TIMP=.55]
00158>       [SLP= .56:DT= 1.00]
00159>       [LOSS= 2 :CN= 80.0]
00160>  001:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00161>      DESIGN STANDHYD    05:1170       1.80     .210 No_date    2:45   47.16 .719
00162>       [XIMP=.30:TIMP=.55]
00163>       [SLP=1.00:DT= 1.00]
00164>       [LOSS= 2 :CN= 80.0]
00165>  001:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00166>      DESIGN STANDHYD    08:1180      70.70    7.376 No_date    2:48   45.85 .699
00167>       [XIMP=.30:TIMP=.55]
00168>       [SLP=1.68:DT= 1.00]
00169>       [LOSS= 2 :CN= 78.0]
00170>  001:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00171>      DESIGN STANDHYD    09:1190     595.30   47.063 No_date    3:00   46.50 .709
00172>       [XIMP=.30:TIMP=.55]
00173>       [SLP= .79:DT= 1.00]
00174>       [LOSS= 2 :CN= 79.0]
00175>  001:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00176>      ADD HYD            08:1180      70.70    7.376 No_date    2:48   45.85  n/a
00177>                      +  09:1190     595.30   47.063 No_date    3:00   46.50  n/a
00178>       [DT= 1.00]  SUM=  01:180190   666.00   52.973 No_date    2:57   46.43  n/a
00179>  001:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00180>      DESIGN STANDHYD    10:1200       5.40     .604 No_date    2:47   49.98 .762
00181>       [XIMP=.30:TIMP=.55]
00182>       [SLP= .46:DT= 1.00]
00183>       [LOSS= 2 :CN= 84.0]
00184>  001:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00185>      DESIGN STANDHYD    01:1210       2.30     .246 No_date    2:45   45.22 .689
00186>       [XIMP=.30:TIMP=.55]
00187>       [SLP= .75:DT= 1.00]
00188>       [LOSS= 2 :CN= 77.0]
00189>  001:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00190>      DESIGN STANDHYD    02:1220        .90     .101 No_date    2:45   45.22 .689
00191>       [XIMP=.30:TIMP=.55]
00192>       [SLP=1.09:DT= 1.00]
00193>       [LOSS= 2 :CN= 77.0]
00194>  001:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00195>      DESIGN STANDHYD    03:1230        .90     .094 No_date    2:45   45.22 .689
00196>       [XIMP=.30:TIMP=.55]
00197>       [SLP= .50:DT= 1.00]
00198>       [LOSS= 2 :CN= 77.0]
00199>   ** END OF RUN :   1
00200> 
00201> *******************************************************************************
00202> 
00203> 
00204> 
00205> 
00206> 
00207>  RUN:COMMAND#
00208>  002:0001----------------------------------------------------------------------
00209>      START
00210>       [TZERO =    .00 hrs on        0]
00211>       [METOUT=   2    (1=imperial, 2=metric output)]
00212>       [NSTORM=   1 ]
00213>       [NRUN  =   2 ]
00214> #******************************************************************************
00215> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00216> #  Date        :  Feb, 2010/Revised September 2012                             
00217> #  Modeller    : [JInnes}                                                      
00218> #  Revised By  : [George Golding}                                              
00219> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00220> #  License #   : 4730904                                                       
00221> #******************************************************************************
00222> #******************************************************************************
00223>  002:0002-----------------------------------------------------------------------
00224>      READ STORM        
00225>       Filename = Storm.001                                                   
00226>       Comment  = 25yr/12hr                                                   
00227>       [SDT=15.00:SDUR=  12.25:PTOT=  73.10]
00228> #                                                                              
00229> #                                                                              
00230>  002:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00231>      DESIGN STANDHYD    01:110       10.10     .709 No_date    5:15   51.82 .709
00232>       [XIMP=.30:TIMP=.55]
00233>       [SLP=1.50:DT= 1.00]
00234>       [LOSS= 2 :CN= 77.0]
00235>  002:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00236>      DESIGN STANDHYD    02:120       42.80    2.866 No_date    5:17   51.82 .709
00237>       [XIMP=.30:TIMP=.55]
00238>       [SLP=1.18:DT= 1.00]
00239>       [LOSS= 2 :CN= 77.0]
00240>  002:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00241>      DESIGN STANDHYD    03:140        5.70     .391 No_date    5:15   51.82 .709
00242>       [XIMP=.30:TIMP=.55]
00243>       [SLP= .83:DT= 1.00]
00244>       [LOSS= 2 :CN= 77.0]
00245>  002:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00246>      DESIGN STANDHYD    04:150      377.00   22.644 No_date    5:22   51.82 .709
00247>       [XIMP=.30:TIMP=.55]
00248>       [SLP=1.14:DT= 1.00]
00249>       [LOSS= 2 :CN= 77.0]
00250>  002:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00251>      DESIGN STANDHYD    05:160      402.10   24.260 No_date    5:23   52.51 .718
00252>       [XIMP=.30:TIMP=.55]
00253>       [SLP=1.08:DT= 1.00]
00254>       [LOSS= 2 :CN= 78.0]
00255>  002:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00256>      DESIGN STANDHYD    06:170       89.60    5.848 No_date    5:18   51.82 .709
00257>       [XIMP=.30:TIMP=.55]
00258>       [SLP=1.23:DT= 1.00]
00259>       [LOSS= 2 :CN= 77.0]
00260>  002:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00261>      DESIGN STANDHYD    07:180        1.40     .097 No_date    5:15   51.82 .709
00262>       [XIMP=.30:TIMP=.55]
00263>       [SLP= .71:DT= 1.00]
00264>       [LOSS= 2 :CN= 77.0]
00265>  002:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00266>      DESIGN STANDHYD    08:190        5.40     .374 No_date    5:15   51.82 .709
00267>       [XIMP=.30:TIMP=.55]
00268>       [SLP=1.00:DT= 1.00]
00269>       [LOSS= 2 :CN= 77.0]
00270>  002:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
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00271>      DESIGN STANDHYD    09:1100      20.30    1.406 No_date    5:16   51.82 .709
00272>       [XIMP=.30:TIMP=.55]
00273>       [SLP=1.52:DT= 1.00]
00274>       [LOSS= 2 :CN= 77.0]
00275>  002:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00276>      DESIGN STANDHYD    10:1110      35.10    2.473 No_date    5:16   53.22 .728
00277>       [XIMP=.30:TIMP=.55]
00278>       [SLP=1.52:DT= 1.00]
00279>       [LOSS= 2 :CN= 79.0]
00280>  002:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00281>      DESIGN STANDHYD    01:1120      60.00    4.179 No_date    5:16   53.22 .728
00282>       [XIMP=.30:TIMP=.55]
00283>       [SLP=1.61:DT= 1.00]
00284>       [LOSS= 2 :CN= 79.0]
00285>  002:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00286>      DESIGN STANDHYD    02:1140     560.00   31.753 No_date    5:27   52.51 .718
00287>       [XIMP=.30:TIMP=.55]
00288>       [SLP= .81:DT= 1.00]
00289>       [LOSS= 2 :CN= 78.0]
00290>  002:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00291>      DESIGN STANDHYD    03:1150      17.90    1.266 No_date    5:16   53.94 .738
00292>       [XIMP=.30:TIMP=.55]
00293>       [SLP= .96:DT= 1.00]
00294>       [LOSS= 2 :CN= 80.0]
00295>  002:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00296>      DESIGN STANDHYD    04:1160       5.60     .392 No_date    5:16   53.94 .738
00297>       [XIMP=.30:TIMP=.55]
00298>       [SLP= .56:DT= 1.00]
00299>       [LOSS= 2 :CN= 80.0]
00300>  002:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00301>      DESIGN STANDHYD    05:1170       1.80     .133 No_date    5:15   53.94 .738
00302>       [XIMP=.30:TIMP=.55]
00303>       [SLP=1.00:DT= 1.00]
00304>       [LOSS= 2 :CN= 80.0]
00305>  002:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00306>      DESIGN STANDHYD    08:1180      70.70    4.831 No_date    5:17   52.51 .718
00307>       [XIMP=.30:TIMP=.55]
00308>       [SLP=1.68:DT= 1.00]
00309>       [LOSS= 2 :CN= 78.0]
00310>  002:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00311>      DESIGN STANDHYD    09:1190     595.30   34.085 No_date    5:27   53.22 .728
00312>       [XIMP=.30:TIMP=.55]
00313>       [SLP= .79:DT= 1.00]
00314>       [LOSS= 2 :CN= 79.0]
00315>  002:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00316>      ADD HYD            08:1180      70.70    4.831 No_date    5:17   52.51  n/a
00317>                      +  09:1190     595.30   34.085 No_date    5:27   53.22  n/a
00318>       [DT= 1.00]  SUM=  01:180190   666.00   38.448 No_date    5:24   53.14  n/a
00319>  002:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00320>      DESIGN STANDHYD    10:1200       5.40     .397 No_date    5:16   56.97 .779
00321>       [XIMP=.30:TIMP=.55]
00322>       [SLP= .46:DT= 1.00]
00323>       [LOSS= 2 :CN= 84.0]
00324>  002:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00325>      DESIGN STANDHYD    01:1210       2.30     .159 No_date    5:15   51.82 .709
00326>       [XIMP=.30:TIMP=.55]
00327>       [SLP= .75:DT= 1.00]
00328>       [LOSS= 2 :CN= 77.0]
00329>  002:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00330>      DESIGN STANDHYD    02:1220        .90     .064 No_date    5:15   51.82 .709
00331>       [XIMP=.30:TIMP=.55]
00332>       [SLP=1.09:DT= 1.00]
00333>       [LOSS= 2 :CN= 77.0]
00334>  002:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00335>      DESIGN STANDHYD    03:1230        .90     .062 No_date    5:15   51.82 .709
00336>       [XIMP=.30:TIMP=.55]
00337>       [SLP= .50:DT= 1.00]
00338>       [LOSS= 2 :CN= 77.0]
00339>   ** END OF RUN :   2
00340> 
00341> *******************************************************************************
00342> 
00343> 
00344> 
00345> 
00346> 
00347>  RUN:COMMAND#
00348>  003:0001----------------------------------------------------------------------
00349>      START
00350>       [TZERO =    .00 hrs on        0]
00351>       [METOUT=   2    (1=imperial, 2=metric output)]
00352>       [NSTORM=   1 ]
00353>       [NRUN  =   3 ]
00354> #******************************************************************************
00355> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00356> #  Date        :  Feb, 2010/Revised September 2012                             
00357> #  Modeller    : [JInnes}                                                      
00358> #  Revised By  : [George Golding}                                              
00359> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00360> #  License #   : 4730904                                                       
00361> #******************************************************************************
00362> #******************************************************************************
00363>  003:0002-----------------------------------------------------------------------
00364>      READ STORM        
00365>       Filename = Storm.001                                                   
00366>       Comment  = 25yr/24hr                                                   
00367>       [SDT=15.00:SDUR=  24.25:PTOT=  79.70]
00368> #                                                                              
00369> #                                                                              
00370>  003:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00371>      DESIGN STANDHYD    01:110       10.10     .415 No_date   10:15   57.70 .724
00372>       [XIMP=.30:TIMP=.55]
00373>       [SLP=1.50:DT= 1.00]
00374>       [LOSS= 2 :CN= 77.0]
00375>  003:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00376>      DESIGN STANDHYD    02:120       42.80    1.720 No_date   10:16   57.70 .724
00377>       [XIMP=.30:TIMP=.55]
00378>       [SLP=1.18:DT= 1.00]
00379>       [LOSS= 2 :CN= 77.0]
00380>  003:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00381>      DESIGN STANDHYD    03:140        5.70     .232 No_date   10:15   57.70 .724
00382>       [XIMP=.30:TIMP=.55]
00383>       [SLP= .83:DT= 1.00]
00384>       [LOSS= 2 :CN= 77.0]
00385>  003:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00386>      DESIGN STANDHYD    04:150      377.00   14.309 No_date   10:20   57.70 .724
00387>       [XIMP=.30:TIMP=.55]
00388>       [SLP=1.14:DT= 1.00]
00389>       [LOSS= 2 :CN= 77.0]
00390>  003:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00391>      DESIGN STANDHYD    05:160      402.10   15.386 No_date   10:20   58.44 .733
00392>       [XIMP=.30:TIMP=.55]
00393>       [SLP=1.08:DT= 1.00]
00394>       [LOSS= 2 :CN= 78.0]
00395>  003:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00396>      DESIGN STANDHYD    06:170       89.60    3.559 No_date   10:16   57.70 .724
00397>       [XIMP=.30:TIMP=.55]
00398>       [SLP=1.23:DT= 1.00]
00399>       [LOSS= 2 :CN= 77.0]
00400>  003:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00401>      DESIGN STANDHYD    07:180        1.40     .057 No_date   10:15   57.70 .724
00402>       [XIMP=.30:TIMP=.55]
00403>       [SLP= .71:DT= 1.00]
00404>       [LOSS= 2 :CN= 77.0]
00405>  003:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

00406>      DESIGN STANDHYD    08:190        5.40     .221 No_date   10:15   57.70 .724
00407>       [XIMP=.30:TIMP=.55]
00408>       [SLP=1.00:DT= 1.00]
00409>       [LOSS= 2 :CN= 77.0]
00410>  003:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00411>      DESIGN STANDHYD    09:1100      20.30     .829 No_date   10:15   57.70 .724
00412>       [XIMP=.30:TIMP=.55]
00413>       [SLP=1.52:DT= 1.00]
00414>       [LOSS= 2 :CN= 77.0]
00415>  003:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00416>      DESIGN STANDHYD    10:1110      35.10    1.463 No_date   10:15   59.20 .743
00417>       [XIMP=.30:TIMP=.55]
00418>       [SLP=1.52:DT= 1.00]
00419>       [LOSS= 2 :CN= 79.0]
00420>  003:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00421>      DESIGN STANDHYD    01:1120      60.00    2.486 No_date   10:16   59.20 .743
00422>       [XIMP=.30:TIMP=.55]
00423>       [SLP=1.61:DT= 1.00]
00424>       [LOSS= 2 :CN= 79.0]
00425>  003:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00426>      DESIGN STANDHYD    02:1140     560.00   20.663 No_date   10:23   58.44 .733
00427>       [XIMP=.30:TIMP=.55]
00428>       [SLP= .81:DT= 1.00]
00429>       [LOSS= 2 :CN= 78.0]
00430>  003:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00431>      DESIGN STANDHYD    03:1150      17.90     .752 No_date   10:15   59.97 .752
00432>       [XIMP=.30:TIMP=.55]
00433>       [SLP= .96:DT= 1.00]
00434>       [LOSS= 2 :CN= 80.0]
00435>  003:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00436>      DESIGN STANDHYD    04:1160       5.60     .234 No_date   10:15   59.97 .752
00437>       [XIMP=.30:TIMP=.55]
00438>       [SLP= .56:DT= 1.00]
00439>       [LOSS= 2 :CN= 80.0]
00440>  003:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00441>      DESIGN STANDHYD    05:1170       1.80     .077 No_date   10:15   59.97 .752
00442>       [XIMP=.30:TIMP=.55]
00443>       [SLP=1.00:DT= 1.00]
00444>       [LOSS= 2 :CN= 80.0]
00445>  003:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00446>      DESIGN STANDHYD    08:1180      70.70    2.890 No_date   10:16   58.44 .733
00447>       [XIMP=.30:TIMP=.55]
00448>       [SLP=1.68:DT= 1.00]
00449>       [LOSS= 2 :CN= 78.0]
00450>  003:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00451>      DESIGN STANDHYD    09:1190     595.30   22.156 No_date   10:24   59.20 .743
00452>       [XIMP=.30:TIMP=.55]
00453>       [SLP= .79:DT= 1.00]
00454>       [LOSS= 2 :CN= 79.0]
00455>  003:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00456>      ADD HYD            08:1180      70.70    2.890 No_date   10:16   58.44  n/a
00457>                      +  09:1190     595.30   22.156 No_date   10:24   59.20  n/a
00458>       [DT= 1.00]  SUM=  01:180190   666.00   24.964 No_date   10:21   59.12  n/a
00459>  003:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00460>      DESIGN STANDHYD    10:1200       5.40     .237 No_date   10:15   63.18 .793
00461>       [XIMP=.30:TIMP=.55]
00462>       [SLP= .46:DT= 1.00]
00463>       [LOSS= 2 :CN= 84.0]
00464>  003:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00465>      DESIGN STANDHYD    01:1210       2.30     .094 No_date   10:15   57.70 .724
00466>       [XIMP=.30:TIMP=.55]
00467>       [SLP= .75:DT= 1.00]
00468>       [LOSS= 2 :CN= 77.0]
00469>  003:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00470>      DESIGN STANDHYD    02:1220        .90     .037 No_date   10:15   57.70 .724
00471>       [XIMP=.30:TIMP=.55]
00472>       [SLP=1.09:DT= 1.00]
00473>       [LOSS= 2 :CN= 77.0]
00474>  003:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00475>      DESIGN STANDHYD    03:1230        .90     .037 No_date   10:15   57.70 .724
00476>       [XIMP=.30:TIMP=.55]
00477>       [SLP= .50:DT= 1.00]
00478>       [LOSS= 2 :CN= 77.0]
00479>   ** END OF RUN :   3
00480> 
00481> *******************************************************************************
00482> 
00483> 
00484> 
00485> 
00486> 
00487>  RUN:COMMAND#
00488>  004:0001----------------------------------------------------------------------
00489>      START
00490>       [TZERO =    .00 hrs on        0]
00491>       [METOUT=   2    (1=imperial, 2=metric output)]
00492>       [NSTORM=   1 ]
00493>       [NRUN  =   4 ]
00494> #******************************************************************************
00495> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00496> #  Date        :  Feb, 2010/Revised September 2012                             
00497> #  Modeller    : [JInnes}                                                      
00498> #  Revised By  : [George Golding}                                              
00499> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00500> #  License #   : 4730904                                                       
00501> #******************************************************************************
00502> #******************************************************************************
00503>  004:0002-----------------------------------------------------------------------
00504>      READ STORM        
00505>       Filename = Storm.001                                                   
00506>       Comment  = 100yr/6hr                                                   
00507>       [SDT=15.00:SDUR=   6.25:PTOT=  80.31]
00508> #                                                                              
00509> #                                                                              
00510>  004:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00511>      DESIGN STANDHYD    01:110       10.10    1.470 No_date    2:46   58.25 .725
00512>       [XIMP=.30:TIMP=.55]
00513>       [SLP=1.50:DT= 1.00]
00514>       [LOSS= 2 :CN= 77.0]
00515>  004:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00516>      DESIGN STANDHYD    02:120       42.80    5.792 No_date    2:47   58.25 .725
00517>       [XIMP=.30:TIMP=.55]
00518>       [SLP=1.18:DT= 1.00]
00519>       [LOSS= 2 :CN= 77.0]
00520>  004:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00521>      DESIGN STANDHYD    03:140        5.70     .805 No_date    2:46   58.25 .725
00522>       [XIMP=.30:TIMP=.55]
00523>       [SLP= .83:DT= 1.00]
00524>       [LOSS= 2 :CN= 77.0]
00525>  004:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00526>      DESIGN STANDHYD    04:150      377.00   43.418 No_date    2:53   58.25 .725
00527>       [XIMP=.30:TIMP=.55]
00528>       [SLP=1.14:DT= 1.00]
00529>       [LOSS= 2 :CN= 77.0]
00530>  004:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00531>      DESIGN STANDHYD    05:160      402.10   46.537 No_date    2:54   59.00 .735
00532>       [XIMP=.30:TIMP=.55]
00533>       [SLP=1.08:DT= 1.00]
00534>       [LOSS= 2 :CN= 78.0]
00535>  004:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00536>      DESIGN STANDHYD    06:170       89.60   11.661 No_date    2:48   58.25 .725
00537>       [XIMP=.30:TIMP=.55]
00538>       [SLP=1.23:DT= 1.00]
00539>       [LOSS= 2 :CN= 77.0]
00540>  004:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
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00541>      DESIGN STANDHYD    07:180        1.40     .202 No_date    2:45   58.25 .725
00542>       [XIMP=.30:TIMP=.55]
00543>       [SLP= .71:DT= 1.00]
00544>       [LOSS= 2 :CN= 77.0]
00545>  004:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00546>      DESIGN STANDHYD    08:190        5.40     .777 No_date    2:45   58.25 .725
00547>       [XIMP=.30:TIMP=.55]
00548>       [SLP=1.00:DT= 1.00]
00549>       [LOSS= 2 :CN= 77.0]
00550>  004:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00551>      DESIGN STANDHYD    09:1100      20.30    2.895 No_date    2:46   58.25 .725
00552>       [XIMP=.30:TIMP=.55]
00553>       [SLP=1.52:DT= 1.00]
00554>       [LOSS= 2 :CN= 77.0]
00555>  004:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00556>      DESIGN STANDHYD    10:1110      35.10    5.043 No_date    2:47   59.75 .744
00557>       [XIMP=.30:TIMP=.55]
00558>       [SLP=1.52:DT= 1.00]
00559>       [LOSS= 2 :CN= 79.0]
00560>  004:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00561>      DESIGN STANDHYD    01:1120      60.00    8.518 No_date    2:47   59.75 .744
00562>       [XIMP=.30:TIMP=.55]
00563>       [SLP=1.61:DT= 1.00]
00564>       [LOSS= 2 :CN= 79.0]
00565>  004:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00566>      DESIGN STANDHYD    02:1140     560.00   60.007 No_date    2:57   59.00 .735
00567>       [XIMP=.30:TIMP=.55]
00568>       [SLP= .81:DT= 1.00]
00569>       [LOSS= 2 :CN= 78.0]
00570>  004:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00571>      DESIGN STANDHYD    03:1150      17.90    2.579 No_date    2:46   60.53 .754
00572>       [XIMP=.30:TIMP=.55]
00573>       [SLP= .96:DT= 1.00]
00574>       [LOSS= 2 :CN= 80.0]
00575>  004:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00576>      DESIGN STANDHYD    04:1160       5.60     .793 No_date    2:46   60.53 .754
00577>       [XIMP=.30:TIMP=.55]
00578>       [SLP= .56:DT= 1.00]
00579>       [LOSS= 2 :CN= 80.0]
00580>  004:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00581>      DESIGN STANDHYD    05:1170       1.80     .277 No_date    2:45   60.53 .754
00582>       [XIMP=.30:TIMP=.55]
00583>       [SLP=1.00:DT= 1.00]
00584>       [LOSS= 2 :CN= 80.0]
00585>  004:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00586>      DESIGN STANDHYD    08:1180      70.70    9.783 No_date    2:47   59.00 .735
00587>       [XIMP=.30:TIMP=.55]
00588>       [SLP=1.68:DT= 1.00]
00589>       [LOSS= 2 :CN= 78.0]
00590>  004:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00591>      DESIGN STANDHYD    09:1190     595.30   63.926 No_date    2:58   59.75 .744
00592>       [XIMP=.30:TIMP=.55]
00593>       [SLP= .79:DT= 1.00]
00594>       [LOSS= 2 :CN= 79.0]
00595>  004:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00596>      ADD HYD            08:1180      70.70    9.783 No_date    2:47   59.00  n/a
00597>                      +  09:1190     595.30   63.926 No_date    2:58   59.75  n/a
00598>       [DT= 1.00]  SUM=  01:180190   666.00   71.888 No_date    2:56   59.67  n/a
00599>  004:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00600>      DESIGN STANDHYD    10:1200       5.40     .795 No_date    2:46   63.75 .794
00601>       [XIMP=.30:TIMP=.55]
00602>       [SLP= .46:DT= 1.00]
00603>       [LOSS= 2 :CN= 84.0]
00604>  004:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00605>      DESIGN STANDHYD    01:1210       2.30     .327 No_date    2:45   58.25 .725
00606>       [XIMP=.30:TIMP=.55]
00607>       [SLP= .75:DT= 1.00]
00608>       [LOSS= 2 :CN= 77.0]
00609>  004:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00610>      DESIGN STANDHYD    02:1220        .90     .135 No_date    2:45   58.25 .725
00611>       [XIMP=.30:TIMP=.55]
00612>       [SLP=1.09:DT= 1.00]
00613>       [LOSS= 2 :CN= 77.0]
00614>  004:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00615>      DESIGN STANDHYD    03:1230        .90     .127 No_date    2:45   58.25 .725
00616>       [XIMP=.30:TIMP=.55]
00617>       [SLP= .50:DT= 1.00]
00618>       [LOSS= 2 :CN= 77.0]
00619>   ** END OF RUN :   4
00620> 
00621> *******************************************************************************
00622> 
00623> 
00624> 
00625> 
00626> 
00627>  RUN:COMMAND#
00628>  005:0001----------------------------------------------------------------------
00629>      START
00630>       [TZERO =    .00 hrs on        0]
00631>       [METOUT=   2    (1=imperial, 2=metric output)]
00632>       [NSTORM=   1 ]
00633>       [NRUN  =   5 ]
00634> #******************************************************************************
00635> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00636> #  Date        :  Feb, 2010/Revised September 2012                             
00637> #  Modeller    : [JInnes}                                                      
00638> #  Revised By  : [George Golding}                                              
00639> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00640> #  License #   : 4730904                                                       
00641> #******************************************************************************
00642> #******************************************************************************
00643>  005:0002-----------------------------------------------------------------------
00644>      READ STORM        
00645>       Filename = Storm.001                                                   
00646>       Comment  = 100yr/12hr                                                  
00647>       [SDT=15.00:SDUR=  12.25:PTOT=  88.54]
00648> #                                                                              
00649> #                                                                              
00650>  005:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00651>      DESIGN STANDHYD    01:110       10.10     .910 No_date    5:15   65.70 .742
00652>       [XIMP=.30:TIMP=.55]
00653>       [SLP=1.50:DT= 1.00]
00654>       [LOSS= 2 :CN= 77.0]
00655>  005:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00656>      DESIGN STANDHYD    02:120       42.80    3.707 No_date    5:16   65.70 .742
00657>       [XIMP=.30:TIMP=.55]
00658>       [SLP=1.18:DT= 1.00]
00659>       [LOSS= 2 :CN= 77.0]
00660>  005:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00661>      DESIGN STANDHYD    03:140        5.70     .504 No_date    5:15   65.70 .742
00662>       [XIMP=.30:TIMP=.55]
00663>       [SLP= .83:DT= 1.00]
00664>       [LOSS= 2 :CN= 77.0]
00665>  005:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00666>      DESIGN STANDHYD    04:150      377.00   29.523 No_date    5:21   65.70 .742
00667>       [XIMP=.30:TIMP=.55]
00668>       [SLP=1.14:DT= 1.00]
00669>       [LOSS= 2 :CN= 77.0]
00670>  005:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00671>      DESIGN STANDHYD    05:160      402.10   31.709 No_date    5:21   66.50 .751
00672>       [XIMP=.30:TIMP=.55]
00673>       [SLP=1.08:DT= 1.00]
00674>       [LOSS= 2 :CN= 78.0]
00675>  005:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

00676>      DESIGN STANDHYD    06:170       89.60    7.580 No_date    5:17   65.70 .742
00677>       [XIMP=.30:TIMP=.55]
00678>       [SLP=1.23:DT= 1.00]
00679>       [LOSS= 2 :CN= 77.0]
00680>  005:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00681>      DESIGN STANDHYD    07:180        1.40     .125 No_date    5:15   65.70 .742
00682>       [XIMP=.30:TIMP=.55]
00683>       [SLP= .71:DT= 1.00]
00684>       [LOSS= 2 :CN= 77.0]
00685>  005:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00686>      DESIGN STANDHYD    08:190        5.40     .483 No_date    5:15   65.70 .742
00687>       [XIMP=.30:TIMP=.55]
00688>       [SLP=1.00:DT= 1.00]
00689>       [LOSS= 2 :CN= 77.0]
00690>  005:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00691>      DESIGN STANDHYD    09:1100      20.30    1.810 No_date    5:15   65.70 .742
00692>       [XIMP=.30:TIMP=.55]
00693>       [SLP=1.52:DT= 1.00]
00694>       [LOSS= 2 :CN= 77.0]
00695>  005:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00696>      DESIGN STANDHYD    10:1110      35.10    3.178 No_date    5:16   67.31 .760
00697>       [XIMP=.30:TIMP=.55]
00698>       [SLP=1.52:DT= 1.00]
00699>       [LOSS= 2 :CN= 79.0]
00700>  005:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00701>      DESIGN STANDHYD    01:1120      60.00    5.381 No_date    5:16   67.31 .760
00702>       [XIMP=.30:TIMP=.55]
00703>       [SLP=1.61:DT= 1.00]
00704>       [LOSS= 2 :CN= 79.0]
00705>  005:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00706>      DESIGN STANDHYD    02:1140     560.00   41.783 No_date    5:25   66.50 .751
00707>       [XIMP=.30:TIMP=.55]
00708>       [SLP= .81:DT= 1.00]
00709>       [LOSS= 2 :CN= 78.0]
00710>  005:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00711>      DESIGN STANDHYD    03:1150      17.90    1.627 No_date    5:16   68.13 .770
00712>       [XIMP=.30:TIMP=.55]
00713>       [SLP= .96:DT= 1.00]
00714>       [LOSS= 2 :CN= 80.0]
00715>  005:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00716>      DESIGN STANDHYD    04:1160       5.60     .505 No_date    5:15   68.13 .770
00717>       [XIMP=.30:TIMP=.55]
00718>       [SLP= .56:DT= 1.00]
00719>       [LOSS= 2 :CN= 80.0]
00720>  005:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00721>      DESIGN STANDHYD    05:1170       1.80     .169 No_date    5:15   68.13 .770
00722>       [XIMP=.30:TIMP=.55]
00723>       [SLP=1.00:DT= 1.00]
00724>       [LOSS= 2 :CN= 80.0]
00725>  005:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00726>      DESIGN STANDHYD    08:1180      70.70    6.231 No_date    5:16   66.50 .751
00727>       [XIMP=.30:TIMP=.55]
00728>       [SLP=1.68:DT= 1.00]
00729>       [LOSS= 2 :CN= 78.0]
00730>  005:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00731>      DESIGN STANDHYD    09:1190     595.30   44.635 No_date    5:25   67.31 .760
00732>       [XIMP=.30:TIMP=.55]
00733>       [SLP= .79:DT= 1.00]
00734>       [LOSS= 2 :CN= 79.0]
00735>  005:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00736>      ADD HYD            08:1180      70.70    6.231 No_date    5:16   66.50  n/a
00737>                      +  09:1190     595.30   44.635 No_date    5:25   67.31  n/a
00738>       [DT= 1.00]  SUM=  01:180190   666.00   50.363 No_date    5:22   67.22  n/a
00739>  005:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00740>      DESIGN STANDHYD    10:1200       5.40     .507 No_date    5:15   71.56 .808
00741>       [XIMP=.30:TIMP=.55]
00742>       [SLP= .46:DT= 1.00]
00743>       [LOSS= 2 :CN= 84.0]
00744>  005:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00745>      DESIGN STANDHYD    01:1210       2.30     .205 No_date    5:15   65.70 .742
00746>       [XIMP=.30:TIMP=.55]
00747>       [SLP= .75:DT= 1.00]
00748>       [LOSS= 2 :CN= 77.0]
00749>  005:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00750>      DESIGN STANDHYD    02:1220        .90     .082 No_date    5:15   65.70 .742
00751>       [XIMP=.30:TIMP=.55]
00752>       [SLP=1.09:DT= 1.00]
00753>       [LOSS= 2 :CN= 77.0]
00754>  005:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00755>      DESIGN STANDHYD    03:1230        .90     .080 No_date    5:15   65.70 .742
00756>       [XIMP=.30:TIMP=.55]
00757>       [SLP= .50:DT= 1.00]
00758>       [LOSS= 2 :CN= 77.0]
00759>   ** END OF RUN :   5
00760> 
00761> *******************************************************************************
00762> 
00763> 
00764> 
00765> 
00766> 
00767>  RUN:COMMAND#
00768>  006:0001----------------------------------------------------------------------
00769>      START
00770>       [TZERO =    .00 hrs on        0]
00771>       [METOUT=   2    (1=imperial, 2=metric output)]
00772>       [NSTORM=   1 ]
00773>       [NRUN  =   6 ]
00774> #******************************************************************************
00775> #  Project Name: [Mayfield Road EA - Airport to Coleraine]  Project Number: [16
00776> #  Date        :  Feb, 2010/Revised September 2012                             
00777> #  Modeller    : [JInnes}                                                      
00778> #  Revised By  : [George Golding}                                              
00779> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00780> #  License #   : 4730904                                                       
00781> #******************************************************************************
00782> #******************************************************************************
00783>  006:0002-----------------------------------------------------------------------
00784>      READ STORM        
00785>       Filename = Storm.001                                                   
00786>       Comment  = 100yr/24hr                                                  
00787>       [SDT=15.00:SDUR=  24.25:PTOT=  95.92]
00788> #                                                                              
00789> #                                                                              
00790>  006:0003---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00791>      DESIGN STANDHYD    01:110       10.10     .522 No_date   10:15   72.45 .755
00792>       [XIMP=.30:TIMP=.55]
00793>       [SLP=1.50:DT= 1.00]
00794>       [LOSS= 2 :CN= 77.0]
00795>  006:0004---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00796>      DESIGN STANDHYD    02:120       42.80    2.173 No_date   10:15   72.45 .755
00797>       [XIMP=.30:TIMP=.55]
00798>       [SLP=1.18:DT= 1.00]
00799>       [LOSS= 2 :CN= 77.0]
00800>  006:0005---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00801>      DESIGN STANDHYD    03:140        5.70     .292 No_date   10:15   72.45 .755
00802>       [XIMP=.30:TIMP=.55]
00803>       [SLP= .83:DT= 1.00]
00804>       [LOSS= 2 :CN= 77.0]
00805>  006:0006---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00806>      DESIGN STANDHYD    04:150      377.00   18.247 No_date   10:19   72.45 .755
00807>       [XIMP=.30:TIMP=.55]
00808>       [SLP=1.14:DT= 1.00]
00809>       [LOSS= 2 :CN= 77.0]
00810>  006:0007---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
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00811>      DESIGN STANDHYD    05:160      402.10   19.599 No_date   10:19   73.29 .764
00812>       [XIMP=.30:TIMP=.55]
00813>       [SLP=1.08:DT= 1.00]
00814>       [LOSS= 2 :CN= 78.0]
00815>  006:0008---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00816>      DESIGN STANDHYD    06:170       89.60    4.506 No_date   10:16   72.45 .755
00817>       [XIMP=.30:TIMP=.55]
00818>       [SLP=1.23:DT= 1.00]
00819>       [LOSS= 2 :CN= 77.0]
00820>  006:0009---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00821>      DESIGN STANDHYD    07:180        1.40     .072 No_date   10:15   72.45 .755
00822>       [XIMP=.30:TIMP=.55]
00823>       [SLP= .71:DT= 1.00]
00824>       [LOSS= 2 :CN= 77.0]
00825>  006:0010---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00826>      DESIGN STANDHYD    08:190        5.40     .278 No_date   10:15   72.45 .755
00827>       [XIMP=.30:TIMP=.55]
00828>       [SLP=1.00:DT= 1.00]
00829>       [LOSS= 2 :CN= 77.0]
00830>  006:0011---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00831>      DESIGN STANDHYD    09:1100      20.30    1.045 No_date   10:15   72.45 .755
00832>       [XIMP=.30:TIMP=.55]
00833>       [SLP=1.52:DT= 1.00]
00834>       [LOSS= 2 :CN= 77.0]
00835>  006:0012---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00836>      DESIGN STANDHYD    10:1110      35.10    1.839 No_date   10:15   74.15 .773
00837>       [XIMP=.30:TIMP=.55]
00838>       [SLP=1.52:DT= 1.00]
00839>       [LOSS= 2 :CN= 79.0]
00840>  006:0013---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00841>      DESIGN STANDHYD    01:1120      60.00    3.128 No_date   10:15   74.15 .773
00842>       [XIMP=.30:TIMP=.55]
00843>       [SLP=1.61:DT= 1.00]
00844>       [LOSS= 2 :CN= 79.0]
00845>  006:0014---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00846>      DESIGN STANDHYD    02:1140     560.00   26.459 No_date   10:21   73.29 .764
00847>       [XIMP=.30:TIMP=.55]
00848>       [SLP= .81:DT= 1.00]
00849>       [LOSS= 2 :CN= 78.0]
00850>  006:0015---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00851>      DESIGN STANDHYD    03:1150      17.90     .945 No_date   10:15   75.02 .782
00852>       [XIMP=.30:TIMP=.55]
00853>       [SLP= .96:DT= 1.00]
00854>       [LOSS= 2 :CN= 80.0]
00855>  006:0016---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00856>      DESIGN STANDHYD    04:1160       5.60     .295 No_date   10:15   75.02 .782
00857>       [XIMP=.30:TIMP=.55]
00858>       [SLP= .56:DT= 1.00]
00859>       [LOSS= 2 :CN= 80.0]
00860>  006:0017---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00861>      DESIGN STANDHYD    05:1170       1.80     .096 No_date   10:15   75.02 .782
00862>       [XIMP=.30:TIMP=.55]
00863>       [SLP=1.00:DT= 1.00]
00864>       [LOSS= 2 :CN= 80.0]
00865>  006:0018---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00866>      DESIGN STANDHYD    08:1180      70.70    3.642 No_date   10:15   73.29 .764
00867>       [XIMP=.30:TIMP=.55]
00868>       [SLP=1.68:DT= 1.00]
00869>       [LOSS= 2 :CN= 78.0]
00870>  006:0019---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00871>      DESIGN STANDHYD    09:1190     595.30   28.336 No_date   10:22   74.15 .773
00872>       [XIMP=.30:TIMP=.55]
00873>       [SLP= .79:DT= 1.00]
00874>       [LOSS= 2 :CN= 79.0]
00875>  006:0020---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00876>      ADD HYD            08:1180      70.70    3.642 No_date   10:15   73.29  n/a
00877>                      +  09:1190     595.30   28.336 No_date   10:22   74.15  n/a
00878>       [DT= 1.00]  SUM=  01:180190   666.00   31.906 No_date   10:20   74.06  n/a
00879>  006:0021---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00880>      DESIGN STANDHYD    10:1200       5.40     .295 No_date   10:15   78.60 .819
00881>       [XIMP=.30:TIMP=.55]
00882>       [SLP= .46:DT= 1.00]
00883>       [LOSS= 2 :CN= 84.0]
00884>  006:0022---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00885>      DESIGN STANDHYD    01:1210       2.30     .118 No_date   10:15   72.45 .755
00886>       [XIMP=.30:TIMP=.55]
00887>       [SLP= .75:DT= 1.00]
00888>       [LOSS= 2 :CN= 77.0]
00889>  006:0023---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00890>      DESIGN STANDHYD    02:1220        .90     .047 No_date   10:15   72.45 .755
00891>       [XIMP=.30:TIMP=.55]
00892>       [SLP=1.09:DT= 1.00]
00893>       [LOSS= 2 :CN= 77.0]
00894>  006:0024---------------ID:NHYD-------AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
00895>      DESIGN STANDHYD    03:1230        .90     .046 No_date   10:15   72.45 .755
00896>       [XIMP=.30:TIMP=.55]
00897>       [SLP= .50:DT= 1.00]
00898>       [LOSS= 2 :CN= 77.0]
00899>  006:0002-----------------------------------------------------------------------
00900>       FINISH
00901> -------------------------------------------------------------------------------
00902> *******************************************************************************
00903>      WARNINGS / ERRORS / NOTES
00904>      -------------------------
00905>    Simulation ended on 2012-10-02     at 16:39:03
00906> ===============================================================================
00907> 
00908> 
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00001> 2     Metric units
00002> *#******************************************************************************
00003> *#  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00004> *#  Date        : October, 2012
00005> *#  Modeller    : [J. Innes]
00006> *#  Company     : Stantec Consulting Ltd. (Kitchener)
00007> *#  License #   :  4730904 
00008> *#
00009> *#  This hydrologic analysis was prepared to determine the proposed flows from  
00010> *#  from the site.  
00011> *#******************************************************************************
00012> START               TZERO=[0.0]hrs or date,  METOUT=[2],  NSTORM=[1],  NRUN=[1] 
00013> *                   ["25mm4hr.stm"] <--storm filename, one per line for NSTORM t
00014> *%-----------------|-----------------------------------------------------------|
00015> READ STORM          STORM_FILENAME=["STORM.001"]
00016> *%-----------------|-----------------------------------------------------------|
00017> *#
00018> *# 
00019> *#******************************************************************************
00020> *#
00021> *#  Existing Conditions
00022> *#
00023> *#  Existing Conditions Flow Release Criteria was based on the following:  
00024> *#  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00025> *#  Study Area is located within Basin F of the Humber River Subwateshed
00026> *#
00027> *#******************************************************************************
00028> *#******************************************************************************
00029> *#
00030> *#  Proposed Conditions
00031> *#
00032> *#  Proposed catchments to SWM facilities based on an average 75% impervious  
00033> *#  within 45m-wide roadway corridor.
00034> *#
00035> *#******************************************************************************
00036> 
00037> *#******************************************************************************
00038> *% Proposed Flows to SWM#1 at Station 10+680 
00039> *#******************************************************************************
00040> 
00041> DESIGN STANDHYD     ID=[1], NHYD=["200"], DT=[1]min, AREA=[3.06](ha), 
00042>                     XIMP=[0.75], TIMP=[0.75], DWF=[0](cms), LOSS=[2], CN=[77],
00043>                     SLOPE=[2.0](%), RAINFALL=[ , , , , ](mm/hr), END=-1
00044> *#******************************************************************************
00045> *% Updated to reflect Target Flows 
00046> *#******************************************************************************
00047> ROUTE RESERVOIR     IDout=[2],   NHYD=["510"],  IDin=[1],  
00048>                     RDT=[1](min), 
00049>                           TABLE of ( OUTFLOW-STORAGE ) values 
00050>                                       (cms) - (ha-m)
00051>                                     [   0.0 ,  0.0    ]
00052>                                     [ 0.001 ,  0.0162  ]
00053>                                     [ 0.002 ,  0.0335  ]
00054>                                     [ 0.011 ,  0.0517  ]
00055>                                     [ 0.041 ,  0.0912  ]
00056>                                     [ 0.075 ,  0.2075  ]
00057>                                     [   -1  ,  -1  ]  (max twenty pts)
00058>                           IDovf=[   ], NHYDovf=[   ]
00059> *%-----------------|-----------------------------------------------------------|
00060> *#******************************************************************************
00061> *% Proposed Flows to SWM#2 at Station 12+300 
00062> *#******************************************************************************
00063> 
00064> DESIGN STANDHYD     ID=[1], NHYD=["225"], DT=[1]min, AREA=[3.89](ha), 
00065>                     XIMP=[0.75], TIMP=[0.75], DWF=[0](cms), LOSS=[2], CN=[77],
00066>                     SLOPE=[2.0](%), RAINFALL=[ , , , , ](mm/hr), END=-1
00067> *%-----------------|-----------------------------------------------------------|
00068> ROUTE RESERVOIR     IDout=[2],   NHYD=["520"],  IDin=[1],  
00069>                     RDT=[1](min), 
00070>                           TABLE of ( OUTFLOW-STORAGE ) values 
00071>                                       (cms) - (ha-m)
00072>                                     [   0.0 ,  0.0    ]
00073>                                     [ 0.001 ,  0.0251 ]
00074>                                     [ 0.008 ,  0.0515 ]
00075>                                     [ 0.027 ,  0.0791 ]
00076>                                     [ 0.045 ,  0.1381 ]
00077>                                     [ 0.073 ,  0.3075 ]
00078>                                     [   -1  ,  -1  ]  (max twenty pts)
00079>                           IDovf=[   ], NHYDovf=[   ]
00080> *%-----------------|-----------------------------------------------------------|
00081> *#******************************************************************************
00082> *% Proposed Flows to SWM#3 at Station 13+600
00083> *#******************************************************************************
00084> 
00085> DESIGN STANDHYD     ID=[1], NHYD=["230"], DT=[1]min, AREA=[3.06](ha), 
00086>                     XIMP=[0.75], TIMP=[0.75], DWF=[0](cms), LOSS=[2], CN=[77],
00087>                     SLOPE=[2.0](%), RAINFALL=[ , , , , ](mm/hr), END=-1
00088> *%-----------------|-----------------------------------------------------------|
00089> ROUTE RESERVOIR     IDout=[2],   NHYD=["530"],  IDin=[1],  
00090>                     RDT=[1](min), 
00091>                           TABLE of ( OUTFLOW-STORAGE ) values 
00092>                                       (cms) - (ha-m)
00093>                                     [   0.0 ,  0.0    ]
00094>                                     [ 0.001 ,  0.0141  ]
00095>                                     [ 0.002 ,  0.0295  ]
00096>                                     [ 0.008 ,  0.0461  ]
00097>                                     [ 0.038 ,  0.0831  ]
00098>                                     [ 0.068 ,  0.1975  ]
00099>                                     [   -1  ,  -1  ]  (max twenty pts)
00100>                           IDovf=[   ], NHYDovf=[   ]
00101> *%-----------------|-----------------------------------------------------------|
00102> *#******************************************************************************
00103> *% Proposed Flows to SWM#4 at Station 14+400 
00104> *#******************************************************************************
00105> DESIGN STANDHYD     ID=[1], NHYD=["235"], DT=[1]min, AREA=[6.19](ha), 
00106>                     XIMP=[0.75], TIMP=[0.75], DWF=[0](cms), LOSS=[2], CN=[77],
00107>                     SLOPE=[2.0](%), RAINFALL=[ , , , , ](mm/hr), END=-1
00108> *%-----------------|-----------------------------------------------------------|
00109> 
00110> ROUTE RESERVOIR     IDout=[2],   NHYD=["540"],  IDin=[1],  
00111>                     RDT=[1](min), 
00112>                           TABLE of ( OUTFLOW-STORAGE ) values 
00113>                                       (cms) - (ha-m)
00114>                                     [   0.0 ,  0.0    ]
00115>                                     [ 0.003 ,  0.0246  ]
00116>                                     [ 0.004 ,  0.0505  ]
00117>                                     [ 0.013 ,  0.0777  ]
00118>                                     [ 0.044 ,  0.1359  ]
00119>                                     [ 0.080 ,  0.3035  ]
00120>                                     [   -1  ,  -1  ]  (max twenty pts)
00121>                           IDovf=[   ], NHYDovf=[   ]
00122> *%-----------------|-----------------------------------------------------------|
00123> *#******************************************************************************
00124> *% Proposed Flows to SWM#5 at Station 15+960 
00125> *#******************************************************************************
00126> DESIGN STANDHYD     ID=[1], NHYD=["255"], DT=[1]min, AREA=[4.10](ha), 
00127>                     XIMP=[0.75], TIMP=[0.75], DWF=[0](cms), LOSS=[2], CN=[77],
00128>                     SLOPE=[2.0](%), RAINFALL=[ , , , , ](mm/hr), END=-1
00129> *%-----------------|-----------------------------------------------------------|
00130> ROUTE RESERVOIR     IDout=[2],   NHYD=["550"],  IDin=[1],  
00131>                     RDT=[1](min), 
00132>                           TABLE of ( OUTFLOW-STORAGE ) values 
00133>                                       (cms) - (ha-m)
00134>                                     [   0.0 ,  0.0    ]
00135>                                     [ 0.002 ,  0.0161 ]

00136>                                     [ 0.003 ,  0.0332 ]
00137>                                     [ 0.010 ,  0.0514 ]
00138>                                     [ 0.035 ,  0.0907 ]
00139>                                     [ 0.063 ,  0.2070 ]
00140>                                     [   -1  ,  -1  ]  (max twenty pts)
00141>                           IDovf=[   ], NHYDovf=[   ]
00142> *%-----------------|-----------------------------------------------------------|
00143> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[2] 
00144> *%                    ["2y6hAES.STM"] <--storm filename, one per line for NSTORM
00145> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[3] 
00146> *%                    ["5y6hAES.STM"] <--storm filename, one per line for NSTORM
00147> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[4] 
00148> *%                    ["10y6hAES.STM"] <--storm filename, one per line for NSTOR
00149> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[5] 
00150> *%                    ["25y6hAES.STM"] <--storm filename, one per line for NSTOR
00151> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[6] 
00152> *%                    ["50y6hAES.STM"] <--storm filename, one per line for NSTOR
00153> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[7] 
00154> *%                    ["1006hAES.STM"] <--storm filename, one per line for NSTOR
00155> 
00156> 
00157> 
00158> FINISH
00159> 
00160> 
00161> 
00162> 
00163> 
00164> 
00165> 
00166> 
00167> 
00168> 
00169> 
00170> 
00171> 
00172> 
00173> 
00174> 
00175> 
00176> 
00177> 
00178> 
00179> 
00180> 
00181> 
00182> 
00183> 
00184> 
00185> 
00186> 
00187> 
00188> 
00189> 
00190> 
00191> 
00192> 
00193> 
00194> 
00195> 
00196> 
00197> 
00198> 
00199> 
00200> 
00201> 
00202> 
00203> 
00204> 
00205> 
00206> 
00207> 
00208> 
00209> 
00210> 
00211> 
00212> 
00213> 
00214> 
00215> 
00216> 
00217> 
00218> 
00219> 
00220> 
00221> 
00222> 
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00001> ================================================================================
00002> 
00003>    SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999    =========
00004>    S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
00005>    SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9   Ver  4.05
00006>        S   W W   M   M  H   H    Y    M   M  O   O       9999   9999   Sept 2011
00007>    SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9   =========
00008>                                                         9   9  9   9   # 4730904
00009>         StormWater Management HYdrologic Model           999    999    =========
00010> 
00011>  *******************************************************************************
00012>  ***************************** SWMHYMO Ver/4.05  ******************************
00013>  *********  A single event and continuous hydrologic simulation model  *********
00014>  *********     based on the principles of HYMO and its successors      *********
00015>  *********                 OTTHYMO-83 and OTTHYMO-89.                  *********
00016>  *******************************************************************************
00017>  ********* Distributed by:  J.F. Sabourin and Associates Inc.          *********
00018>  *********                  Ottawa,  Ontario: (613) 836-3884           *********
00019>  *********                  Gatineau, Quebec: (819) 243-6858           *********
00020>  *********                  E-Mail: swmhymo@jfsa.Com                   *********
00021>  *******************************************************************************
00022> 
00023>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  +++++++++ Licensed user: Stantec Consulting Ltd. (Kitchener)          +++++++++
00025>  +++++++++                Kitchener             SERIAL#:4730904        +++++++++
00026>  +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  *******************************************************************************
00029>  *********           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *********
00030>  *********           Maximum value for ID numbers  :     10            *********
00031>  *********           Max. number of rainfall points: 105408            *********
00032>  *********           Max. number of flow points    : 105408            *********
00033>  *******************************************************************************
00034> 
00035>  ***** DESCRIPTION SUMMARY TABLE HEADERS (units depend on METOUT in START) *****
00036>  *****---------------------------------------------------------------------*****
00037>  *****    ID:  Hydrograph IDentification numbers, (1-10).                  *****
00038>  *****  NHYD:  Hydrograph reference numbers, (6 digits or characters).     *****
00039>  *****  AREA:  Drainage area associated with hydrograph, (ac.) or (ha.).   *****
00040>  ***** QPEAK:  Peak flow of simulated hydrograph, (ft^3/s) or (m^3/s).     *****
00041>  ***** TpeakDate_hh:mm is the date and time of the peak flow.              *****
00042>  *****  R.V.:  Runoff Volume of simulated hydrograph, (in) or (mm).        *****
00043>  *****  R.C.:  Runoff Coefficient of simulated hydrograph, (ratio).        *****
00044>  *****     *:  see WARNING or NOTE message printed at end of run.          *****
00045>  *****    **:  see  ERROR  message printed at end of run.                  *****
00046>  *******************************************************************************
00047>  *******************************************************************************
00048> 
00049> ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
00050> 
00051>  *******************************************************************************
00052> 
00053>  ***********************   S U M M A R Y   O U T P U T   ***********************
00054>  *******************************************************************************
00055>  *         DATE: 2012-10-15     TIME: 13:40:44     RUN COUNTER: 000162         *
00056>  *******************************************************************************
00057>  * Input   filename: C:\usr\may\maypond2.dat                                   *
00058>  * Output  filename: C:\usr\may\maypond2.out                                   *
00059>  * Summary filename: C:\usr\may\maypond2.sum                                   *
00060>  * User comments:                                                              *
00061>  * 1:__________________________________________________________________________*
00062>  * 2:__________________________________________________________________________*
00063>  * 3:__________________________________________________________________________*
00064>  *******************************************************************************
00065> 
00066>   
00067> #******************************************************************************
00068> #  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00069> #  Date        : October, 2012                                                 
00070> #  Modeller    : [J. Innes]                                                    
00071> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00072> #  License #   :  4730904                                                      
00073> #                                                                              
00074> #  This hydrologic analysis was prepared to determine the proposed flows from  
00075> #  from the site.                                                              
00076> #******************************************************************************
00077>  RUN:COMMAND#
00078>  001:0001-----------------------------------------------------------------------
00079>      START
00080>       [TZERO =    .00 hrs on        0]
00081>       [METOUT=   2    (1=imperial, 2=metric output)]
00082>       [NSTORM=   1 ]
00083>       [NRUN  =   1 ]
00084>  001:0002-----------------------------------------------------------------------
00085>      READ STORM        
00086>       Filename = STORM.001                                                   
00087>       Comment  =                                                             
00088>       [SDT=10.00:SDUR=   4.00:PTOT=  25.00]
00089> #                                                                              
00090> #                                                                              
00091> #******************************************************************************
00092> #                                                                              
00093> #  Existing Conditions                                                         
00094> #                                                                              
00095> #  Existing Conditions Flow Release Criteria was based on the following:       
00096> #  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00097> #  Study Area is located within Basin F of the Humber River Subwateshed        
00098> #                                                                              
00099> #******************************************************************************
00100> #******************************************************************************
00101> #                                                                              
00102> #  Proposed Conditions                                                         
00103> #                                                                              
00104> #  Proposed catchments to SWM facilities based on an average 75% impervious    
00105> #  within 45m-wide roadway corridor.                                           
00106> #                                                                              
00107> #******************************************************************************
00108> #******************************************************************************
00109> #******************************************************************************
00110>  001:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00111>      DESIGN STANDHYD    01:200            3.06     .303 No_date    1:30   19.54 
00112>       [XIMP=.75:TIMP=.75]
00113>       [SLP=2.00:DT= 1.00]
00114>       [LOSS= 2 :CN= 77.0]
00115> #******************************************************************************
00116> #******************************************************************************
00117>  001:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00118>      ROUTE RESERVOIR -> 01:200            3.06     .303 No_date    1:30   19.54 
00119>       [RDT= 1.00] out<- 02:510            3.06     .011 No_date    4:03   19.54 
00120>      {MxStoUsed=.5174E-01}
00121> #******************************************************************************
00122> #******************************************************************************
00123>  001:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00124>      DESIGN STANDHYD    01:225            3.89     .374 No_date    1:30   19.54 
00125>       [XIMP=.75:TIMP=.75]
00126>       [SLP=2.00:DT= 1.00]
00127>       [LOSS= 2 :CN= 77.0]
00128>  001:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00129>      ROUTE RESERVOIR -> 01:225            3.89     .374 No_date    1:30   19.54 
00130>       [RDT= 1.00] out<- 02:520            3.89     .017 No_date    4:03   19.53 
00131>      {MxStoUsed=.6387E-01}
00132> #******************************************************************************
00133> #******************************************************************************
00134>  001:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00135>      DESIGN STANDHYD    01:230            3.06     .303 No_date    1:30   19.54 

00136>       [XIMP=.75:TIMP=.75]
00137>       [SLP=2.00:DT= 1.00]
00138>       [LOSS= 2 :CN= 77.0]
00139>  001:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00140>      ROUTE RESERVOIR -> 01:230            3.06     .303 No_date    1:30   19.54 
00141>       [RDT= 1.00] out<- 02:530            3.06     .012 No_date    4:02   19.54 
00142>      {MxStoUsed=.5123E-01}
00143> #******************************************************************************
00144> #******************************************************************************
00145>  001:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00146>      DESIGN STANDHYD    01:235            6.19     .577 No_date    1:30   19.54 
00147>       [XIMP=.75:TIMP=.75]
00148>       [SLP=2.00:DT= 1.00]
00149>       [LOSS= 2 :CN= 77.0]
00150>  001:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00151>      ROUTE RESERVOIR -> 01:235            6.19     .577 No_date    1:30   19.54 
00152>       [RDT= 1.00] out<- 02:540            6.19     .025 No_date    4:03   19.54 
00153>      {MxStoUsed=.1011E+00}
00154> #******************************************************************************
00155> #******************************************************************************
00156>  001:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00157>      DESIGN STANDHYD    01:255            4.10     .393 No_date    1:30   19.54 
00158>       [XIMP=.75:TIMP=.75]
00159>       [SLP=2.00:DT= 1.00]
00160>       [LOSS= 2 :CN= 77.0]
00161>  001:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00162>      ROUTE RESERVOIR -> 01:255            4.10     .393 No_date    1:30   19.54 
00163>       [RDT= 1.00] out<- 02:550            4.10     .019 No_date    4:02   19.54 
00164>      {MxStoUsed=.6531E-01}
00165>   ** END OF RUN :   1
00166> 
00167> *******************************************************************************
00168> 
00169> 
00170> 
00171> 
00172> 
00173>  RUN:COMMAND#
00174>  002:0001-----------------------------------------------------------------------
00175>      START
00176>       [TZERO =    .00 hrs on        0]
00177>       [METOUT=   2    (1=imperial, 2=metric output)]
00178>       [NSTORM=   1 ]
00179>       [NRUN  =   2 ]
00180> #******************************************************************************
00181> #  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00182> #  Date        : October, 2012                                                 
00183> #  Modeller    : [J. Innes]                                                    
00184> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00185> #  License #   :  4730904                                                      
00186> #                                                                              
00187> #  This hydrologic analysis was prepared to determine the proposed flows from  
00188> #  from the site.                                                              
00189> #******************************************************************************
00190>  002:0002-----------------------------------------------------------------------
00191>      READ STORM        
00192>       Filename = STORM.001                                                   
00193>       Comment  =                                                             
00194>       [SDT=15.00:SDUR=   6.25:PTOT=  36.00]
00195> #                                                                              
00196> #                                                                              
00197> #******************************************************************************
00198> #                                                                              
00199> #  Existing Conditions                                                         
00200> #                                                                              
00201> #  Existing Conditions Flow Release Criteria was based on the following:       
00202> #  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00203> #  Study Area is located within Basin F of the Humber River Subwateshed        
00204> #                                                                              
00205> #******************************************************************************
00206> #******************************************************************************
00207> #                                                                              
00208> #  Proposed Conditions                                                         
00209> #                                                                              
00210> #  Proposed catchments to SWM facilities based on an average 75% impervious    
00211> #  within 45m-wide roadway corridor.                                           
00212> #                                                                              
00213> #******************************************************************************
00214> #******************************************************************************
00215> #******************************************************************************
00216>  002:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00217>      DESIGN STANDHYD    01:200            3.06     .224 No_date    2:45   29.10 
00218>       [XIMP=.75:TIMP=.75]
00219>       [SLP=2.00:DT= 1.00]
00220>       [LOSS= 2 :CN= 77.0]
00221> #******************************************************************************
00222> #******************************************************************************
00223>  002:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00224>      ROUTE RESERVOIR -> 01:200            3.06     .224 No_date    2:45   29.10 
00225>       [RDT= 1.00] out<- 02:510            3.06     .025 No_date    3:59   29.09 
00226>      {MxStoUsed=.7034E-01}
00227> #******************************************************************************
00228> #******************************************************************************
00229>  002:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00230>      DESIGN STANDHYD    01:225            3.89     .284 No_date    2:45   29.10 
00231>       [XIMP=.75:TIMP=.75]
00232>       [SLP=2.00:DT= 1.00]
00233>       [LOSS= 2 :CN= 77.0]
00234>  002:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00235>      ROUTE RESERVOIR -> 01:225            3.89     .284 No_date    2:45   29.10 
00236>       [RDT= 1.00] out<- 02:520            3.89     .030 No_date    4:08   29.09 
00237>      {MxStoUsed=.8912E-01}
00238> #******************************************************************************
00239> #******************************************************************************
00240>  002:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00241>      DESIGN STANDHYD    01:230            3.06     .224 No_date    2:45   29.10 
00242>       [XIMP=.75:TIMP=.75]
00243>       [SLP=2.00:DT= 1.00]
00244>       [LOSS= 2 :CN= 77.0]
00245>  002:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00246>      ROUTE RESERVOIR -> 01:230            3.06     .224 No_date    2:45   29.10 
00247>       [RDT= 1.00] out<- 02:530            3.06     .027 No_date    3:55   29.09 
00248>      {MxStoUsed=.6946E-01}
00249> #******************************************************************************
00250> #******************************************************************************
00251>  002:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00252>      DESIGN STANDHYD    01:235            6.19     .450 No_date    2:45   29.10 
00253>       [XIMP=.75:TIMP=.75]
00254>       [SLP=2.00:DT= 1.00]
00255>       [LOSS= 2 :CN= 77.0]
00256>  002:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00257>      ROUTE RESERVOIR -> 01:235            6.19     .450 No_date    2:45   29.10 
00258>       [RDT= 1.00] out<- 02:540            6.19     .045 No_date    4:17   29.09 
00259>      {MxStoUsed=.1427E+00}
00260> #******************************************************************************
00261> #******************************************************************************
00262>  002:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00263>      DESIGN STANDHYD    01:255            4.10     .299 No_date    2:45   29.10 
00264>       [XIMP=.75:TIMP=.75]
00265>       [SLP=2.00:DT= 1.00]
00266>       [LOSS= 2 :CN= 77.0]
00267>  002:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00268>      ROUTE RESERVOIR -> 01:255            4.10     .299 No_date    2:45   29.10 
00269>       [RDT= 1.00] out<- 02:550            4.10     .035 No_date    3:57   29.09 
00270>      {MxStoUsed=.9210E-01}
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00271>   ** END OF RUN :   2
00272> 
00273> *******************************************************************************
00274> 
00275> 
00276> 
00277> 
00278> 
00279>  RUN:COMMAND#
00280>  003:0001-----------------------------------------------------------------------
00281>      START
00282>       [TZERO =    .00 hrs on        0]
00283>       [METOUT=   2    (1=imperial, 2=metric output)]
00284>       [NSTORM=   1 ]
00285>       [NRUN  =   3 ]
00286> #******************************************************************************
00287> #  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00288> #  Date        : October, 2012                                                 
00289> #  Modeller    : [J. Innes]                                                    
00290> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00291> #  License #   :  4730904                                                      
00292> #                                                                              
00293> #  This hydrologic analysis was prepared to determine the proposed flows from  
00294> #  from the site.                                                              
00295> #******************************************************************************
00296>  003:0002-----------------------------------------------------------------------
00297>      READ STORM        
00298>       Filename = STORM.001                                                   
00299>       Comment  =                                                             
00300>       [SDT=15.00:SDUR=   6.25:PTOT=  47.81]
00301> #                                                                              
00302> #                                                                              
00303> #******************************************************************************
00304> #                                                                              
00305> #  Existing Conditions                                                         
00306> #                                                                              
00307> #  Existing Conditions Flow Release Criteria was based on the following:       
00308> #  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00309> #  Study Area is located within Basin F of the Humber River Subwateshed        
00310> #                                                                              
00311> #******************************************************************************
00312> #******************************************************************************
00313> #                                                                              
00314> #  Proposed Conditions                                                         
00315> #                                                                              
00316> #  Proposed catchments to SWM facilities based on an average 75% impervious    
00317> #  within 45m-wide roadway corridor.                                           
00318> #                                                                              
00319> #******************************************************************************
00320> #******************************************************************************
00321> #******************************************************************************
00322>  003:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00323>      DESIGN STANDHYD    01:200            3.06     .306 No_date    2:45   39.65 
00324>       [XIMP=.75:TIMP=.75]
00325>       [SLP=2.00:DT= 1.00]
00326>       [LOSS= 2 :CN= 77.0]
00327> #******************************************************************************
00328> #******************************************************************************
00329>  003:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00330>      ROUTE RESERVOIR -> 01:200            3.06     .306 No_date    2:45   39.65 
00331>       [RDT= 1.00] out<- 02:510            3.06     .041 No_date    3:50   39.64 
00332>      {MxStoUsed=.9196E-01}
00333> #******************************************************************************
00334> #******************************************************************************
00335>  003:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00336>      DESIGN STANDHYD    01:225            3.89     .389 No_date    2:45   39.65 
00337>       [XIMP=.75:TIMP=.75]
00338>       [SLP=2.00:DT= 1.00]
00339>       [LOSS= 2 :CN= 77.0]
00340>  003:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00341>      ROUTE RESERVOIR -> 01:225            3.89     .389 No_date    2:45   39.65 
00342>       [RDT= 1.00] out<- 02:520            3.89     .040 No_date    4:10   39.64 
00343>      {MxStoUsed=.1210E+00}
00344> #******************************************************************************
00345> #******************************************************************************
00346>  003:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00347>      DESIGN STANDHYD    01:230            3.06     .306 No_date    2:45   39.65 
00348>       [XIMP=.75:TIMP=.75]
00349>       [SLP=2.00:DT= 1.00]
00350>       [LOSS= 2 :CN= 77.0]
00351>  003:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00352>      ROUTE RESERVOIR -> 01:230            3.06     .306 No_date    2:45   39.65 
00353>       [RDT= 1.00] out<- 02:530            3.06     .040 No_date    3:51   39.64 
00354>      {MxStoUsed=.9147E-01}
00355> #******************************************************************************
00356> #******************************************************************************
00357>  003:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00358>      DESIGN STANDHYD    01:235            6.19     .616 No_date    2:45   39.65 
00359>       [XIMP=.75:TIMP=.75]
00360>       [SLP=2.00:DT= 1.00]
00361>       [LOSS= 2 :CN= 77.0]
00362>  003:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00363>      ROUTE RESERVOIR -> 01:235            6.19     .616 No_date    2:45   39.65 
00364>       [RDT= 1.00] out<- 02:540            6.19     .057 No_date    4:18   39.64 
00365>      {MxStoUsed=.1954E+00}
00366> #******************************************************************************
00367> #******************************************************************************
00368>  003:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00369>      DESIGN STANDHYD    01:255            4.10     .409 No_date    2:45   39.65 
00370>       [XIMP=.75:TIMP=.75]
00371>       [SLP=2.00:DT= 1.00]
00372>       [LOSS= 2 :CN= 77.0]
00373>  003:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00374>      ROUTE RESERVOIR -> 01:255            4.10     .409 No_date    2:45   39.65 
00375>       [RDT= 1.00] out<- 02:550            4.10     .043 No_date    4:04   39.64 
00376>      {MxStoUsed=.1259E+00}
00377>   ** END OF RUN :   3
00378> 
00379> *******************************************************************************
00380> 
00381> 
00382> 
00383> 
00384> 
00385>  RUN:COMMAND#
00386>  004:0001-----------------------------------------------------------------------
00387>      START
00388>       [TZERO =    .00 hrs on        0]
00389>       [METOUT=   2    (1=imperial, 2=metric output)]
00390>       [NSTORM=   1 ]
00391>       [NRUN  =   4 ]
00392> #******************************************************************************
00393> #  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00394> #  Date        : October, 2012                                                 
00395> #  Modeller    : [J. Innes]                                                    
00396> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00397> #  License #   :  4730904                                                      
00398> #                                                                              
00399> #  This hydrologic analysis was prepared to determine the proposed flows from  
00400> #  from the site.                                                              
00401> #******************************************************************************
00402>  004:0002-----------------------------------------------------------------------
00403>      READ STORM        
00404>       Filename = STORM.001                                                   
00405>       Comment  =                                                             

00406>       [SDT=15.00:SDUR=   6.25:PTOT=  55.69]
00407> #                                                                              
00408> #                                                                              
00409> #******************************************************************************
00410> #                                                                              
00411> #  Existing Conditions                                                         
00412> #                                                                              
00413> #  Existing Conditions Flow Release Criteria was based on the following:       
00414> #  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00415> #  Study Area is located within Basin F of the Humber River Subwateshed        
00416> #                                                                              
00417> #******************************************************************************
00418> #******************************************************************************
00419> #                                                                              
00420> #  Proposed Conditions                                                         
00421> #                                                                              
00422> #  Proposed catchments to SWM facilities based on an average 75% impervious    
00423> #  within 45m-wide roadway corridor.                                           
00424> #                                                                              
00425> #******************************************************************************
00426> #******************************************************************************
00427> #******************************************************************************
00428>  004:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00429>      DESIGN STANDHYD    01:200            3.06     .362 No_date    2:45   46.81 
00430>       [XIMP=.75:TIMP=.75]
00431>       [SLP=2.00:DT= 1.00]
00432>       [LOSS= 2 :CN= 77.0]
00433> #******************************************************************************
00434> #******************************************************************************
00435>  004:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00436>      ROUTE RESERVOIR -> 01:200            3.06     .362 No_date    2:45   46.81 
00437>       [RDT= 1.00] out<- 02:510            3.06     .046 No_date    3:51   46.81 
00438>      {MxStoUsed=.1082E+00}
00439> #******************************************************************************
00440> #******************************************************************************
00441>  004:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00442>      DESIGN STANDHYD    01:225            3.89     .460 No_date    2:45   46.81 
00443>       [XIMP=.75:TIMP=.75]
00444>       [SLP=2.00:DT= 1.00]
00445>       [LOSS= 2 :CN= 77.0]
00446>  004:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00447>      ROUTE RESERVOIR -> 01:225            3.89     .460 No_date    2:45   46.81 
00448>       [RDT= 1.00] out<- 02:520            3.89     .046 No_date    4:15   46.80 
00449>      {MxStoUsed=.1430E+00}
00450> #******************************************************************************
00451> #******************************************************************************
00452>  004:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00453>      DESIGN STANDHYD    01:230            3.06     .362 No_date    2:45   46.81 
00454>       [XIMP=.75:TIMP=.75]
00455>       [SLP=2.00:DT= 1.00]
00456>       [LOSS= 2 :CN= 77.0]
00457>  004:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00458>      ROUTE RESERVOIR -> 01:230            3.06     .362 No_date    2:45   46.81 
00459>       [RDT= 1.00] out<- 02:530            3.06     .045 No_date    3:52   46.81 
00460>      {MxStoUsed=.1083E+00}
00461> #******************************************************************************
00462> #******************************************************************************
00463>  004:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00464>      DESIGN STANDHYD    01:235            6.19     .730 No_date    2:45   46.81 
00465>       [XIMP=.75:TIMP=.75]
00466>       [SLP=2.00:DT= 1.00]
00467>       [LOSS= 2 :CN= 77.0]
00468>  004:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00469>      ROUTE RESERVOIR -> 01:235            6.19     .730 No_date    2:45   46.81 
00470>       [RDT= 1.00] out<- 02:540            6.19     .065 No_date    4:18   46.81 
00471>      {MxStoUsed=.2319E+00}
00472> #******************************************************************************
00473> #******************************************************************************
00474>  004:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00475>      DESIGN STANDHYD    01:255            4.10     .485 No_date    2:45   46.81 
00476>       [XIMP=.75:TIMP=.75]
00477>       [SLP=2.00:DT= 1.00]
00478>       [LOSS= 2 :CN= 77.0]
00479>  004:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00480>      ROUTE RESERVOIR -> 01:255            4.10     .485 No_date    2:45   46.81 
00481>       [RDT= 1.00] out<- 02:550            4.10     .049 No_date    4:10   46.81 
00482>      {MxStoUsed=.1495E+00}
00483>   ** END OF RUN :   4
00484> 
00485> *******************************************************************************
00486> 
00487> 
00488> 
00489> 
00490> 
00491>  RUN:COMMAND#
00492>  005:0001-----------------------------------------------------------------------
00493>      START
00494>       [TZERO =    .00 hrs on        0]
00495>       [METOUT=   2    (1=imperial, 2=metric output)]
00496>       [NSTORM=   1 ]
00497>       [NRUN  =   5 ]
00498> #******************************************************************************
00499> #  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00500> #  Date        : October, 2012                                                 
00501> #  Modeller    : [J. Innes]                                                    
00502> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00503> #  License #   :  4730904                                                      
00504> #                                                                              
00505> #  This hydrologic analysis was prepared to determine the proposed flows from  
00506> #  from the site.                                                              
00507> #******************************************************************************
00508>  005:0002-----------------------------------------------------------------------
00509>      READ STORM        
00510>       Filename = STORM.001                                                   
00511>       Comment  =                                                             
00512>       [SDT=15.00:SDUR=   6.25:PTOT=  65.59]
00513> #                                                                              
00514> #                                                                              
00515> #******************************************************************************
00516> #                                                                              
00517> #  Existing Conditions                                                         
00518> #                                                                              
00519> #  Existing Conditions Flow Release Criteria was based on the following:       
00520> #  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00521> #  Study Area is located within Basin F of the Humber River Subwateshed        
00522> #                                                                              
00523> #******************************************************************************
00524> #******************************************************************************
00525> #                                                                              
00526> #  Proposed Conditions                                                         
00527> #                                                                              
00528> #  Proposed catchments to SWM facilities based on an average 75% impervious    
00529> #  within 45m-wide roadway corridor.                                           
00530> #                                                                              
00531> #******************************************************************************
00532> #******************************************************************************
00533> #******************************************************************************
00534>  005:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00535>      DESIGN STANDHYD    01:200            3.06     .435 No_date    2:45   55.93 
00536>       [XIMP=.75:TIMP=.75]
00537>       [SLP=2.00:DT= 1.00]
00538>       [LOSS= 2 :CN= 77.0]
00539> #******************************************************************************
00540> #******************************************************************************
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00541>  005:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00542>      ROUTE RESERVOIR -> 01:200            3.06     .435 No_date    2:45   55.93 
00543>       [RDT= 1.00] out<- 02:510            3.06     .052 No_date    3:52   55.93 
00544>      {MxStoUsed=.1298E+00}
00545> #******************************************************************************
00546> #******************************************************************************
00547>  005:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00548>      DESIGN STANDHYD    01:225            3.89     .553 No_date    2:45   55.93 
00549>       [XIMP=.75:TIMP=.75]
00550>       [SLP=2.00:DT= 1.00]
00551>       [LOSS= 2 :CN= 77.0]
00552>  005:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00553>      ROUTE RESERVOIR -> 01:225            3.89     .553 No_date    2:45   55.93 
00554>       [RDT= 1.00] out<- 02:520            3.89     .051 No_date    4:17   55.92 
00555>      {MxStoUsed=.1724E+00}
00556> #******************************************************************************
00557> #******************************************************************************
00558>  005:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00559>      DESIGN STANDHYD    01:230            3.06     .435 No_date    2:45   55.93 
00560>       [XIMP=.75:TIMP=.75]
00561>       [SLP=2.00:DT= 1.00]
00562>       [LOSS= 2 :CN= 77.0]
00563>  005:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00564>      ROUTE RESERVOIR -> 01:230            3.06     .435 No_date    2:45   55.93 
00565>       [RDT= 1.00] out<- 02:530            3.06     .050 No_date    3:53   55.93 
00566>      {MxStoUsed=.1303E+00}
00567> #******************************************************************************
00568> #******************************************************************************
00569>  005:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00570>      DESIGN STANDHYD    01:235            6.19     .876 No_date    2:45   55.93 
00571>       [XIMP=.75:TIMP=.75]
00572>       [SLP=2.00:DT= 1.00]
00573>       [LOSS= 2 :CN= 77.0]
00574>  005:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00575>      ROUTE RESERVOIR -> 01:235            6.19     .876 No_date    2:45   55.93 
00576>       [RDT= 1.00] out<- 02:540            6.19     .075 No_date    4:18   55.93 
00577>      {MxStoUsed=.2784E+00}
00578> #******************************************************************************
00579> #******************************************************************************
00580>  005:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00581>      DESIGN STANDHYD    01:255            4.10     .582 No_date    2:45   55.93 
00582>       [XIMP=.75:TIMP=.75]
00583>       [SLP=2.00:DT= 1.00]
00584>       [LOSS= 2 :CN= 77.0]
00585>  005:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00586>      ROUTE RESERVOIR -> 01:255            4.10     .582 No_date    2:45   55.93 
00587>       [RDT= 1.00] out<- 02:550            4.10     .056 No_date    4:15   55.93 
00588>      {MxStoUsed=.1797E+00}
00589>   ** END OF RUN :   5
00590> 
00591> *******************************************************************************
00592> 
00593> 
00594> 
00595> 
00596> 
00597>  RUN:COMMAND#
00598>  006:0001-----------------------------------------------------------------------
00599>      START
00600>       [TZERO =    .00 hrs on        0]
00601>       [METOUT=   2    (1=imperial, 2=metric output)]
00602>       [NSTORM=   1 ]
00603>       [NRUN  =   6 ]
00604> #******************************************************************************
00605> #  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00606> #  Date        : October, 2012                                                 
00607> #  Modeller    : [J. Innes]                                                    
00608> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00609> #  License #   :  4730904                                                      
00610> #                                                                              
00611> #  This hydrologic analysis was prepared to determine the proposed flows from  
00612> #  from the site.                                                              
00613> #******************************************************************************
00614>  006:0002-----------------------------------------------------------------------
00615>      READ STORM        
00616>       Filename = STORM.001                                                   
00617>       Comment  =                                                             
00618>       [SDT=15.00:SDUR=   6.25:PTOT=  73.00]
00619> #                                                                              
00620> #                                                                              
00621> #******************************************************************************
00622> #                                                                              
00623> #  Existing Conditions                                                         
00624> #                                                                              
00625> #  Existing Conditions Flow Release Criteria was based on the following:       
00626> #  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00627> #  Study Area is located within Basin F of the Humber River Subwateshed        
00628> #                                                                              
00629> #******************************************************************************
00630> #******************************************************************************
00631> #                                                                              
00632> #  Proposed Conditions                                                         
00633> #                                                                              
00634> #  Proposed catchments to SWM facilities based on an average 75% impervious    
00635> #  within 45m-wide roadway corridor.                                           
00636> #                                                                              
00637> #******************************************************************************
00638> #******************************************************************************
00639> #******************************************************************************
00640>  006:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00641>      DESIGN STANDHYD    01:200            3.06     .491 No_date    2:45   62.82 
00642>       [XIMP=.75:TIMP=.75]
00643>       [SLP=2.00:DT= 1.00]
00644>       [LOSS= 2 :CN= 77.0]
00645> #******************************************************************************
00646> #******************************************************************************
00647>  006:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00648>      ROUTE RESERVOIR -> 01:200            3.06     .491 No_date    2:45   62.82 
00649>       [RDT= 1.00] out<- 02:510            3.06     .057 No_date    3:52   62.82 
00650>      {MxStoUsed=.1463E+00}
00651> #******************************************************************************
00652> #******************************************************************************
00653>  006:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00654>      DESIGN STANDHYD    01:225            3.89     .623 No_date    2:45   62.82 
00655>       [XIMP=.75:TIMP=.75]
00656>       [SLP=2.00:DT= 1.00]
00657>       [LOSS= 2 :CN= 77.0]
00658>  006:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00659>      ROUTE RESERVOIR -> 01:225            3.89     .623 No_date    2:45   62.82 
00660>       [RDT= 1.00] out<- 02:520            3.89     .054 No_date    4:17   62.81 
00661>      {MxStoUsed=.1949E+00}
00662> #******************************************************************************
00663> #******************************************************************************
00664>  006:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00665>      DESIGN STANDHYD    01:230            3.06     .491 No_date    2:45   62.82 
00666>       [XIMP=.75:TIMP=.75]
00667>       [SLP=2.00:DT= 1.00]
00668>       [LOSS= 2 :CN= 77.0]
00669>  006:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00670>      ROUTE RESERVOIR -> 01:230            3.06     .491 No_date    2:45   62.82 
00671>       [RDT= 1.00] out<- 02:530            3.06     .055 No_date    3:54   62.82 
00672>      {MxStoUsed=.1469E+00}
00673> #******************************************************************************
00674> #******************************************************************************
00675>  006:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-

00676>      DESIGN STANDHYD    01:235            6.19     .987 No_date    2:45   62.82 
00677>       [XIMP=.75:TIMP=.75]
00678>       [SLP=2.00:DT= 1.00]
00679>       [LOSS= 2 :CN= 77.0]
00680>  006:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00681>      ROUTE RESERVOIR -> 01:235            6.19     .987 No_date    2:45   62.82 
00682>   *   [RDT= 1.00] out<- 02:540            6.19     .082 No_date    4:19   62.82 
00683>      {MxStoUsed=.3135E+00}
00684> #******************************************************************************
00685> #******************************************************************************
00686>  006:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00687>      DESIGN STANDHYD    01:255            4.10     .655 No_date    2:45   62.82 
00688>       [XIMP=.75:TIMP=.75]
00689>       [SLP=2.00:DT= 1.00]
00690>       [LOSS= 2 :CN= 77.0]
00691>  006:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00692>      ROUTE RESERVOIR -> 01:255            4.10     .655 No_date    2:45   62.82 
00693>       [RDT= 1.00] out<- 02:550            4.10     .062 No_date    4:16   62.82 
00694>      {MxStoUsed=.2026E+00}
00695>   ** END OF RUN :   6
00696> 
00697> *******************************************************************************
00698> 
00699> 
00700> 
00701> 
00702> 
00703>  RUN:COMMAND#
00704>  007:0001-----------------------------------------------------------------------
00705>      START
00706>       [TZERO =    .00 hrs on        0]
00707>       [METOUT=   2    (1=imperial, 2=metric output)]
00708>       [NSTORM=   1 ]
00709>       [NRUN  =   7 ]
00710> #******************************************************************************
00711> #  Project Name: [Mayfield Road EA - Airport Road to Coleraine Dr]    Project N
00712> #  Date        : October, 2012                                                 
00713> #  Modeller    : [J. Innes]                                                    
00714> #  Company     : Stantec Consulting Ltd. (Kitchener)                           
00715> #  License #   :  4730904                                                      
00716> #                                                                              
00717> #  This hydrologic analysis was prepared to determine the proposed flows from  
00718> #  from the site.                                                              
00719> #******************************************************************************
00720>  007:0002-----------------------------------------------------------------------
00721>      READ STORM        
00722>       Filename = STORM.001                                                   
00723>       Comment  =                                                             
00724>       [SDT=15.00:SDUR=   6.25:PTOT=  80.31]
00725> #                                                                              
00726> #                                                                              
00727> #******************************************************************************
00728> #                                                                              
00729> #  Existing Conditions                                                         
00730> #                                                                              
00731> #  Existing Conditions Flow Release Criteria was based on the following:       
00732> #  TRCA - Humber River Stormwater Management Quantity Control Release Rate Crit
00733> #  Study Area is located within Basin F of the Humber River Subwateshed        
00734> #                                                                              
00735> #******************************************************************************
00736> #******************************************************************************
00737> #                                                                              
00738> #  Proposed Conditions                                                         
00739> #                                                                              
00740> #  Proposed catchments to SWM facilities based on an average 75% impervious    
00741> #  within 45m-wide roadway corridor.                                           
00742> #                                                                              
00743> #******************************************************************************
00744> #******************************************************************************
00745> #******************************************************************************
00746>  007:0003---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00747>      DESIGN STANDHYD    01:200            3.06     .545 No_date    2:45   69.67 
00748>       [XIMP=.75:TIMP=.75]
00749>       [SLP=2.00:DT= 1.00]
00750>       [LOSS= 2 :CN= 77.0]
00751> #******************************************************************************
00752> #******************************************************************************
00753>  007:0004---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00754>      ROUTE RESERVOIR -> 01:200            3.06     .545 No_date    2:45   69.67 
00755>       [RDT= 1.00] out<- 02:510            3.06     .062 No_date    3:53   69.66 
00756>      {MxStoUsed=.1626E+00}
00757> #******************************************************************************
00758> #******************************************************************************
00759>  007:0005---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00760>      DESIGN STANDHYD    01:225            3.89     .692 No_date    2:45   69.67 
00761>       [XIMP=.75:TIMP=.75]
00762>       [SLP=2.00:DT= 1.00]
00763>       [LOSS= 2 :CN= 77.0]
00764>  007:0006---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00765>      ROUTE RESERVOIR -> 01:225            3.89     .692 No_date    2:45   69.67 
00766>       [RDT= 1.00] out<- 02:520            3.89     .058 No_date    4:17   69.66 
00767>      {MxStoUsed=.2174E+00}
00768> #******************************************************************************
00769> #******************************************************************************
00770>  007:0007---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00771>      DESIGN STANDHYD    01:230            3.06     .545 No_date    2:45   69.67 
00772>       [XIMP=.75:TIMP=.75]
00773>       [SLP=2.00:DT= 1.00]
00774>       [LOSS= 2 :CN= 77.0]
00775>  007:0008---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00776>      ROUTE RESERVOIR -> 01:230            3.06     .545 No_date    2:45   69.67 
00777>       [RDT= 1.00] out<- 02:530            3.06     .059 No_date    3:56   69.67 
00778>      {MxStoUsed=.1635E+00}
00779> #******************************************************************************
00780> #******************************************************************************
00781>  007:0009---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00782>      DESIGN STANDHYD    01:235            6.19    1.099 No_date    2:45   69.67 
00783>       [XIMP=.75:TIMP=.75]
00784>       [SLP=2.00:DT= 1.00]
00785>       [LOSS= 2 :CN= 77.0]
00786>  007:0010---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00787>      ROUTE RESERVOIR -> 01:235            6.19    1.099 No_date    2:45   69.67 
00788>   *   [RDT= 1.00] out<- 02:540            6.19     .090 No_date    4:19   69.67 
00789>      {MxStoUsed=.3485E+00}
00790> #******************************************************************************
00791> #******************************************************************************
00792>  007:0011---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00793>      DESIGN STANDHYD    01:255            4.10     .729 No_date    2:45   69.67 
00794>       [XIMP=.75:TIMP=.75]
00795>       [SLP=2.00:DT= 1.00]
00796>       [LOSS= 2 :CN= 77.0]
00797>  007:0012---------------ID:NHYD-----------AREA----QPEAK-TpeakDate_hh:mm----R.V.-
00798>      ROUTE RESERVOIR -> 01:255            4.10     .729 No_date    2:45   69.67 
00799>   *   [RDT= 1.00] out<- 02:550            4.10     .067 No_date    4:16   69.67 
00800>      {MxStoUsed=.2254E+00}
00801>  007:0002-----------------------------------------------------------------------
00802>       FINISH
00803> --------------------------------------------------------------------------------
00804> ********************************************************************************
00805>      WARNINGS / ERRORS / NOTES
00806>      -------------------------
00807>  006:0010 ROUTE RESERVOIR                                             
00808>       *** WARNING: STORAGE-Q values were extrapolated.                
00809>                    Increase curve or use overflow option.             
00810>       *** WARNING: STORAGE-Q values were extrapolated.                
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00811>                    Increase curve or use overflow option.             
00812>  007:0012 ROUTE RESERVOIR                                             
00813>       *** WARNING: STORAGE-Q values were extrapolated.                
00814>                    Increase curve or use overflow option.             
00815>    Simulation ended on 2012-10-15     at 13:40:47
00816> ================================================================================
00817> 
00818> 
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Peak Discharge Method: User-Specified

Design Discharge 0.5660 m³/s Check Discharge 0.7510 m³/s

Grades Model: Inverts

Invert Upstream 230.01 m Invert Downstream 229.83 m

Length 19.60 m Slope 0.009184 m/m

Drop 0.18 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 231.75 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 230.55 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1200 mm Circular 0.5660 m³/s 230.68 m 0.79 m/s

Trial-2 1-1200 mm Circular 0.7510 m³/s 230.77 m 1.05 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 231.75 m Storm Event Design

Computed Headwater Elevation 230.68 m Discharge 0.5660 m³/s

Headwater Depth/Height 0.55 Tailwater Elevation 230.55 m

Inlet Control HW Elev. 230.58 m Control Type Outlet Control

Outlet Control HW Elev. 230.68 m

Grades

Upstream Invert 230.01 m Downstream Invert 229.83 m

Length 19.60 m Constructed Slope 0.009184 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.43 m

Flow Regime Subcritical Critical Depth 0.40 m

Velocity Downstream 0.79 m/s Critical Slope 0.012083 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 230.68 m Upstream Velocity Head 0.06 m

Ke 0.90 Entrance Loss 0.05 m

Inlet Control Properties

Inlet Control HW Elev. 230.58 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 231.75 m Storm Event Check

Computed Headwater Elevation 230.77 m Discharge 0.7510 m³/s

Headwater Depth/Height 0.62 Tailwater Elevation 230.55 m

Inlet Control HW Elev. 230.69 m Control Type Outlet Control

Outlet Control HW Elev. 230.77 m

Grades

Upstream Invert 230.01 m Downstream Invert 229.83 m

Length 19.60 m Constructed Slope 0.009184 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.50 m

Flow Regime Subcritical Critical Depth 0.46 m

Velocity Downstream 1.05 m/s Critical Slope 0.012253 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 230.77 m Upstream Velocity Head 0.10 m

Ke 0.90 Entrance Loss 0.09 m

Inlet Control Properties

Inlet Control HW Elev. 230.69 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 1.8500 m³/s Check Discharge 2.4840 m³/s

Grades Model: Inverts

Invert Upstream 225.81 m Invert Downstream 225.64 m

Length 30.60 m Slope 0.005556 m/m

Drop 0.17 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 229.26 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 226.72 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1590 x 2490 mm Horiz Ellipse1.8500 m³/s 226.80 m 0.79 m/s

Trial-2 1-1590 x 2490 mm Horiz Ellipse2.4840 m³/s 226.86 m 1.06 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 229.26 m Storm Event Design

Computed Headwater Elevation 226.80 m Discharge 1.8500 m³/s

Headwater Depth/Height 0.62 Tailwater Elevation 226.72 m

Inlet Control HW Elev. 226.72 m Control Type Outlet Control

Outlet Control HW Elev. 226.80 m

Grades

Upstream Invert 225.81 m Downstream Invert 225.64 m

Length 30.60 m Constructed Slope 0.005556 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.08 m

Slope Type Mild Normal Depth 0.62 m

Flow Regime Subcritical Critical Depth 0.54 m

Velocity Downstream 0.79 m/s Critical Slope 0.009528 m/m

Section

Section Shape Horizontal Ellipse Mannings Coefficient 0.024

Section Material Concrete Span 2.49 m

Section Size 1590 x 2490 mm Rise 1.59 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 226.80 m Upstream Velocity Head 0.05 m

Ke 0.50 Entrance Loss 0.02 m

Inlet Control Properties

Inlet Control HW Elev. 226.72 m Flow Control N/A

Inlet TypeSquare edge with headwall (horizontal ellipse) Area Full 3.2 m²

K 0.01000 HDS 5 Chart 29

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 229.26 m Storm Event Check

Computed Headwater Elevation 226.86 m Discharge 2.4840 m³/s

Headwater Depth/Height 0.66 Tailwater Elevation 226.72 m

Inlet Control HW Elev. 226.72 m Control Type Outlet Control

Outlet Control HW Elev. 226.86 m

Grades

Upstream Invert 225.81 m Downstream Invert 225.64 m

Length 30.60 m Constructed Slope 0.005556 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.08 m

Slope Type Mild Normal Depth 0.73 m

Flow Regime Subcritical Critical Depth 0.63 m

Velocity Downstream 1.06 m/s Critical Slope 0.009386 m/m

Section

Section Shape Horizontal Ellipse Mannings Coefficient 0.024

Section Material Concrete Span 2.49 m

Section Size 1590 x 2490 mm Rise 1.59 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 226.86 m Upstream Velocity Head 0.08 m

Ke 0.50 Entrance Loss 0.04 m

Inlet Control Properties

Inlet Control HW Elev. 226.72 m Flow Control N/A

Inlet TypeSquare edge with headwall (horizontal ellipse) Area Full 3.2 m²

K 0.01000 HDS 5 Chart 29

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Peak Discharge Method: User-Specified

Design Discharge 0.3040 m³/s Check Discharge 0.4200 m³/s

Grades Model: Inverts

Invert Upstream 225.96 m Invert Downstream 225.83 m

Length 21.50 m Slope 0.006047 m/m

Drop 0.13 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 228.79 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 226.55 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1200 mm Circular 0.3040 m³/s 226.59 m 0.42 m/s

Trial-2 1-1200 mm Circular 0.4200 m³/s 226.62 m 0.59 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Design

Computed Headwater Elevation 226.59 m Discharge 0.3040 m³/s

Headwater Depth/Height 0.51 Tailwater Elevation 226.55 m

Inlet Control HW Elev. 226.55 m Control Type Outlet Control

Outlet Control HW Elev. 226.59 m

Grades

Upstream Invert 225.96 m Downstream Invert 225.83 m

Length 21.50 m Constructed Slope 0.006047 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.35 m

Flow Regime Subcritical Critical Depth 0.29 m

Velocity Downstream 0.42 m/s Critical Slope 0.012170 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 226.59 m Upstream Velocity Head 0.01 m

Ke 0.90 Entrance Loss 0.01 m

Inlet Control Properties

Inlet Control HW Elev. 226.55 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Check

Computed Headwater Elevation 226.62 m Discharge 0.4200 m³/s

Headwater Depth/Height 0.54 Tailwater Elevation 226.55 m

Inlet Control HW Elev. 226.55 m Control Type Outlet Control

Outlet Control HW Elev. 226.62 m

Grades

Upstream Invert 225.96 m Downstream Invert 225.83 m

Length 21.50 m Constructed Slope 0.006047 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.41 m

Flow Regime Subcritical Critical Depth 0.34 m

Velocity Downstream 0.59 m/s Critical Slope 0.012064 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 226.62 m Upstream Velocity Head 0.03 m

Ke 0.90 Entrance Loss 0.02 m

Inlet Control Properties

Inlet Control HW Elev. 226.55 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Culvert Analysis Report

Station 11+800 and 11+812 - Ex check

w:\...\april 2013\160210480-ex_j14_12.cvm

13-04-05  10:34:41 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 10

Analysis Component

Storm Event Check Discharge 11.2880 m³/s

Peak Discharge Method: User-Specified

Design Discharge 8.4300 m³/s Check Discharge 11.2880 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 222.02 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-750 mm Circular 0.7732 m³/s 222.61 m 1.89 m/s

Culvert-2 1-3660 x 1830 mm Box 10.5162 m³/s 222.61 m 2.61 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 222.61 m N/A 

Total ---------------- 11.2894 m³/s 222.61 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 222.61 m Discharge 0.7732 m³/s

Inlet Control HW Elev. 222.55 m Tailwater Elevation 222.02 m

Outlet Control HW Elev. 222.61 m Control Type Outlet Control

Headwater Depth/Height 1.34

Grades

Upstream Invert 221.59 m Downstream Invert 221.38 m

Length 20.60 m Constructed Slope 0.010194 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.64 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.54 m

Velocity Downstream 1.89 m/s Critical Slope 0.020570 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.76 m

Section Size 750 mm Rise 0.76 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.61 m Upstream Velocity Head 0.15 m

Ke 0.90 Entrance Loss 0.13 m

Inlet Control Properties

Inlet Control HW Elev. 222.55 m Flow Control N/A

Inlet Type Projecting Area Full 0.5 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 222.61 m Discharge 10.5162 m³/s

Inlet Control HW Elev. 222.53 m Tailwater Elevation 222.02 m

Outlet Control HW Elev. 222.61 m Control Type Outlet Control

Headwater Depth/Height 0.93

Grades

Upstream Invert 220.91 m Downstream Invert 220.92 m

Length 29.40 m Constructed Slope -0.000340 m/m

Hydraulic Profile

Profile A2 Depth, Downstream 1.10 m

Slope Type Adverse Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.94 m

Velocity Downstream 2.61 m/s Critical Slope 0.002943 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 3.66 m

Section Size 3660 x 1830 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.61 m Upstream Velocity Head 0.28 m

Ke 0.70 Entrance Loss 0.20 m

Inlet Control Properties

Inlet Control HW Elev. 222.53 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 6.7 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 222.61 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 223.41 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.41

50.00 223.41
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Analysis Component

Storm Event Design Discharge 8.4300 m³/s

Peak Discharge Method: User-Specified

Design Discharge 8.4300 m³/s Check Discharge 11.2880 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 222.02 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-750 mm Circular 0.5376 m³/s 222.37 m 1.31 m/s

Culvert-2 1-3660 x 1830 mm Box 7.8925 m³/s 222.37 m 1.96 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 222.37 m N/A 

Total ---------------- 8.4300 m³/s 222.37 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 222.37 m Discharge 0.5376 m³/s

Inlet Control HW Elev. 222.32 m Tailwater Elevation 222.02 m

Outlet Control HW Elev. 222.37 m Control Type Outlet Control

Headwater Depth/Height 1.02

Grades

Upstream Invert 221.59 m Downstream Invert 221.38 m

Length 20.60 m Constructed Slope 0.010194 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.64 m

Slope Type Mild Normal Depth 0.54 m

Flow Regime Subcritical Critical Depth 0.45 m

Velocity Downstream 1.31 m/s Critical Slope 0.016942 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.76 m

Section Size 750 mm Rise 0.76 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.37 m Upstream Velocity Head 0.11 m

Ke 0.90 Entrance Loss 0.10 m

Inlet Control Properties

Inlet Control HW Elev. 222.32 m Flow Control N/A

Inlet Type Projecting Area Full 0.5 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 222.37 m Discharge 7.8925 m³/s

Inlet Control HW Elev. 222.25 m Tailwater Elevation 222.02 m

Outlet Control HW Elev. 222.37 m Control Type Outlet Control

Headwater Depth/Height 0.80

Grades

Upstream Invert 220.91 m Downstream Invert 220.92 m

Length 29.40 m Constructed Slope -0.000340 m/m

Hydraulic Profile

Profile A2 Depth, Downstream 1.10 m

Slope Type Adverse Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.78 m

Velocity Downstream 1.96 m/s Critical Slope 0.002891 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 3.66 m

Section Size 3660 x 1830 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.37 m Upstream Velocity Head 0.18 m

Ke 0.70 Entrance Loss 0.12 m

Inlet Control Properties

Inlet Control HW Elev. 222.25 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 6.7 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 222.37 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 223.41 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.41

50.00 223.41
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Peak Discharge Method: User-Specified

Design Discharge 8.2540 m³/s Check Discharge 11.0730 m³/s

Grades Model: Inverts

Invert Upstream 217.18 m Invert Downstream 217.16 m

Length 37.90 m Slope 0.000528 m/m

Drop 0.02 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 222.88 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 218.33 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-5500 x 1950 mm Box 8.2540 m³/s 218.49 m 1.28 m/s

Trial-2 1-5500 x 1950 mm Box 11.0730 m³/s 218.61 m 1.72 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.88 m Storm Event Design

Computed Headwater Elevation 218.49 m Discharge 8.2540 m³/s

Headwater Depth/Height 0.67 Tailwater Elevation 218.33 m

Inlet Control HW Elev. 218.33 m Control Type Outlet Control

Outlet Control HW Elev. 218.49 m

Grades

Upstream Invert 217.18 m Downstream Invert 217.16 m

Length 37.90 m Constructed Slope 0.000528 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.17 m

Slope Type Mild Normal Depth 1.03 m

Flow Regime Subcritical Critical Depth 0.61 m

Velocity Downstream 1.28 m/s Critical Slope 0.002552 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 5.50 m

Section Size 5500 x 1950 mm Rise 1.95 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 218.49 m Upstream Velocity Head 0.08 m

Ke 0.70 Entrance Loss 0.06 m

Inlet Control Properties

Inlet Control HW Elev. 218.33 m Flow Control Unsubmerged

Inlet Type 0° wingwall flares Area Full 10.7 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.88 m Storm Event Check

Computed Headwater Elevation 218.61 m Discharge 11.0730 m³/s

Headwater Depth/Height 0.73 Tailwater Elevation 218.33 m

Inlet Control HW Elev. 218.44 m Control Type Outlet Control

Outlet Control HW Elev. 218.61 m

Grades

Upstream Invert 217.18 m Downstream Invert 217.16 m

Length 37.90 m Constructed Slope 0.000528 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 1.17 m

Slope Type Mild Normal Depth 1.26 m

Flow Regime Subcritical Critical Depth 0.74 m

Velocity Downstream 1.72 m/s Critical Slope 0.002517 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 5.50 m

Section Size 5500 x 1950 mm Rise 1.95 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 218.61 m Upstream Velocity Head 0.15 m

Ke 0.70 Entrance Loss 0.10 m

Inlet Control Properties

Inlet Control HW Elev. 218.44 m Flow Control Unsubmerged

Inlet Type 0° wingwall flares Area Full 10.7 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Peak Discharge Method: User-Specified

Design Discharge 2.6040 m³/s Check Discharge 3.5540 m³/s

Grades Model: Inverts

Invert Upstream 218.78 m Invert Downstream 218.36 m

Length 41.60 m Slope 0.010096 m/m

Drop 0.42 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 225.30 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 219.44 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1800 mm Circular 2.6040 m³/s 220.12 m 1.61 m/s

Trial-2 1-1800 mm Circular 3.5540 m³/s 220.37 m 2.20 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.30 m Storm Event Design

Computed Headwater Elevation 220.12 m Discharge 2.6040 m³/s

Headwater Depth/Height 0.73 Tailwater Elevation 219.44 m

Inlet Control HW Elev. 219.95 m Control Type Outlet Control

Outlet Control HW Elev. 220.12 m

Grades

Upstream Invert 218.78 m Downstream Invert 218.36 m

Length 41.60 m Constructed Slope 0.010096 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.08 m

Slope Type Mild Normal Depth 0.80 m

Flow Regime Subcritical Critical Depth 0.79 m

Velocity Downstream 1.61 m/s Critical Slope 0.010954 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.83 m

Section Size 1800 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.12 m Upstream Velocity Head 0.28 m

Ke 0.90 Entrance Loss 0.25 m

Inlet Control Properties

Inlet Control HW Elev. 219.95 m Flow Control N/A

Inlet Type Projecting Area Full 2.6 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.30 m Storm Event Check

Computed Headwater Elevation 220.37 m Discharge 3.5540 m³/s

Headwater Depth/Height 0.87 Tailwater Elevation 219.44 m

Inlet Control HW Elev. 220.21 m Control Type Outlet Control

Outlet Control HW Elev. 220.37 m

Grades

Upstream Invert 218.78 m Downstream Invert 218.36 m

Length 41.60 m Constructed Slope 0.010096 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.08 m

Slope Type Mild Normal Depth 0.96 m

Flow Regime Subcritical Critical Depth 0.92 m

Velocity Downstream 2.20 m/s Critical Slope 0.011569 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.83 m

Section Size 1800 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.37 m Upstream Velocity Head 0.33 m

Ke 0.90 Entrance Loss 0.30 m

Inlet Control Properties

Inlet Control HW Elev. 220.21 m Flow Control N/A

Inlet Type Projecting Area Full 2.6 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.0860 m³/s Check Discharge 0.1200 m³/s

Grades Model: Inverts

Invert Upstream 227.28 m Invert Downstream 227.06 m

Length 23.08 m Slope 0.009532 m/m

Drop 0.22 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 228.30 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 227.42 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-600 mm Circular 0.0860 m³/s 227.58 m 0.48 m/s

Trial-2 1-600 mm Circular 0.1200 m³/s 227.64 m 0.67 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.30 m Storm Event Design

Computed Headwater Elevation 227.58 m Discharge 0.0860 m³/s

Headwater Depth/Height 0.49 Tailwater Elevation 227.42 m

Inlet Control HW Elev. 227.54 m Control Type Outlet Control

Outlet Control HW Elev. 227.58 m

Grades

Upstream Invert 227.28 m Downstream Invert 227.06 m

Length 23.08 m Constructed Slope 0.009532 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.21 m

Flow Regime Subcritical Critical Depth 0.19 m

Velocity Downstream 0.48 m/s Critical Slope 0.015190 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.58 m Upstream Velocity Head 0.05 m

Ke 0.90 Entrance Loss 0.04 m

Inlet Control Properties

Inlet Control HW Elev. 227.54 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.30 m Storm Event Check

Computed Headwater Elevation 227.64 m Discharge 0.1200 m³/s

Headwater Depth/Height 0.59 Tailwater Elevation 227.42 m

Inlet Control HW Elev. 227.60 m Control Type Outlet Control

Outlet Control HW Elev. 227.64 m

Grades

Upstream Invert 227.28 m Downstream Invert 227.06 m

Length 23.08 m Constructed Slope 0.009532 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.25 m

Flow Regime Subcritical Critical Depth 0.22 m

Velocity Downstream 0.67 m/s Critical Slope 0.015336 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.64 m Upstream Velocity Head 0.06 m

Ke 0.90 Entrance Loss 0.05 m

Inlet Control Properties

Inlet Control HW Elev. 227.60 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.2190 m³/s Check Discharge 0.2950 m³/s

Grades Model: Inverts

Invert Upstream 227.88 m Invert Downstream 227.67 m

Length 21.60 m Slope 0.009722 m/m

Drop 0.21 m

Headwater Model: Allowable HW/Height

Headwater Depth/Height 229.74

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 227.94 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-450 mm Circular 0.2190 m³/s 228.44 m 2.09 m/s

Trial-2 1-450 mm Circular 0.2950 m³/s 228.61 m 2.20 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 332.92 m Storm Event Design

Computed Headwater Elevation 228.44 m Discharge 0.2190 m³/s

Headwater Depth/Height 1.22 Tailwater Elevation 227.94 m

Inlet Control HW Elev. 228.42 m Control Type Entrance Control

Outlet Control HW Elev. 228.44 m

Grades

Upstream Invert 227.88 m Downstream Invert 227.67 m

Length 21.60 m Constructed Slope 0.009722 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.28 m

Slope Type Steep Normal Depth 0.28 m

Flow Regime Supercritical Critical Depth 0.33 m

Velocity Downstream 2.09 m/s Critical Slope 0.006167 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 228.44 m Upstream Velocity Head 0.15 m

Ke 0.50 Entrance Loss 0.08 m

Inlet Control Properties

Inlet Control HW Elev. 228.42 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.2 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 332.92 m Storm Event Check

Computed Headwater Elevation 228.61 m Discharge 0.2950 m³/s

Headwater Depth/Height 1.59 Tailwater Elevation 227.94 m

Inlet Control HW Elev. 228.61 m Control Type Inlet Control

Outlet Control HW Elev. 228.57 m

Grades

Upstream Invert 227.88 m Downstream Invert 227.67 m

Length 21.60 m Constructed Slope 0.009722 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.35 m

Slope Type Steep Normal Depth 0.35 m

Flow Regime Supercritical Critical Depth 0.38 m

Velocity Downstream 2.20 m/s Critical Slope 0.008242 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 228.57 m Upstream Velocity Head 0.21 m

Ke 0.50 Entrance Loss 0.11 m

Inlet Control Properties

Inlet Control HW Elev. 228.61 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.2 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Peak Discharge Method: User-Specified

Design Discharge 1.1200 m³/s Check Discharge 1.5400 m³/s

Grades Model: Inverts

Invert Upstream 221.33 m Invert Downstream 220.68 m

Length 24.67 m Slope 0.026348 m/m

Drop 0.65 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 223.13 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.31 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1050 mm Circular 1.1200 m³/s 222.39 m 2.04 m/s

Trial-2 1-1050 mm Circular 1.5400 m³/s 222.62 m 2.95 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.13 m Storm Event Design

Computed Headwater Elevation 222.39 m Discharge 1.1200 m³/s

Headwater Depth/Height 0.99 Tailwater Elevation 221.31 m

Inlet Control HW Elev. 222.27 m Control Type Entrance Control

Outlet Control HW Elev. 222.39 m

Grades

Upstream Invert 221.33 m Downstream Invert 220.68 m

Length 24.67 m Constructed Slope 0.026348 m/m

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.63 m

Slope Type Steep Normal Depth 0.50 m

Flow Regime N/A Critical Depth 0.60 m

Velocity Downstream 2.04 m/s Critical Slope 0.014598 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.07 m

Section Size 1050 mm Rise 1.07 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.39 m Upstream Velocity Head 0.24 m

Ke 0.90 Entrance Loss 0.22 m

Inlet Control Properties

Inlet Control HW Elev. 222.27 m Flow Control N/A

Inlet Type Projecting Area Full 0.9 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.13 m Storm Event Check

Computed Headwater Elevation 222.62 m Discharge 1.5400 m³/s

Headwater Depth/Height 1.21 Tailwater Elevation 221.31 m

Inlet Control HW Elev. 222.52 m Control Type Entrance Control

Outlet Control HW Elev. 222.62 m

Grades

Upstream Invert 221.33 m Downstream Invert 220.68 m

Length 24.67 m Constructed Slope 0.026348 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.60 m

Slope Type Steep Normal Depth 0.60 m

Flow Regime Supercritical Critical Depth 0.70 m

Velocity Downstream 2.95 m/s Critical Slope 0.016705 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.07 m

Section Size 1050 mm Rise 1.07 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.62 m Upstream Velocity Head 0.31 m

Ke 0.90 Entrance Loss 0.28 m

Inlet Control Properties

Inlet Control HW Elev. 222.52 m Flow Control N/A

Inlet Type Projecting Area Full 0.9 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 1.7410 m³/s Check Discharge 2.3400 m³/s

Grades Model: Inverts

Invert Upstream 218.71 m Invert Downstream 217.68 m

Length 30.98 m Slope 0.033247 m/m

Drop 1.03 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 222.03 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 218.23 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-100 mm Circular 1.7410 m³/s 220.23 m 214.74 m/s

Trial-2 1-100 mm Circular 2.3400 m³/s 220.97 m 288.63 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.03 m Storm Event Design

Computed Headwater Elevation 220.23 m Discharge 1.7410 m³/s

Headwater Depth/Height 1.66 Tailwater Elevation 218.23 m

Inlet Control HW Elev. 220.23 m Control Type Inlet Control

Outlet Control HW Elev. 220.15 m

Grades

Upstream Invert 218.71 m Downstream Invert 217.68 m

Length 30.98 m Constructed Slope 0.033247 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 0.49 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 0.10 m

Velocity Downstream 214.74 m/s Critical Slope 889.392735 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.10 m

Section Size 100 mm Rise 0.10 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.15 m Upstream Velocity Head 0.44 m

Ke 0.50 Entrance Loss 0.22 m

Inlet Control Properties

Inlet Control HW Elev. 220.23 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.0 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.03 m Storm Event Check

Computed Headwater Elevation 220.97 m Discharge 2.3400 m³/s

Headwater Depth/Height 2.47 Tailwater Elevation 218.23 m

Inlet Control HW Elev. 220.97 m Control Type Inlet Control

Outlet Control HW Elev. 220.59 m

Grades

Upstream Invert 218.71 m Downstream Invert 217.68 m

Length 30.98 m Constructed Slope 0.033247 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 0.59 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 0.10 m

Velocity Downstream 288.63 m/s Critical Slope 1,606.673942 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.10 m

Section Size 100 mm Rise 0.10 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.59 m Upstream Velocity Head 0.69 m

Ke 0.50 Entrance Loss 0.34 m

Inlet Control Properties

Inlet Control HW Elev. 220.97 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.0 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Peak Discharge Method: User-Specified

Design Discharge 2.3020 m³/s Check Discharge 3.0640 m³/s

Grades Model: Inverts

Invert Upstream 215.92 m Invert Downstream 214.50 m

Length 30.70 m Slope 0.046254 m/m

Drop 1.42 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 221.03 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 215.16 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1050 mm Circular 2.3020 m³/s 217.48 m 5.68 m/s

Trial-2 1-1050 mm Circular 3.0640 m³/s 218.14 m 6.02 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 221.03 m Storm Event Design

Computed Headwater Elevation 217.48 m Discharge 2.3020 m³/s

Headwater Depth/Height 1.46 Tailwater Elevation 215.16 m

Inlet Control HW Elev. 217.48 m Control Type Inlet Control

Outlet Control HW Elev. 217.46 m

Grades

Upstream Invert 215.92 m Downstream Invert 214.50 m

Length 30.70 m Constructed Slope 0.046254 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.49 m

Slope Type Steep Normal Depth 0.43 m

Flow Regime Supercritical Critical Depth 0.86 m

Velocity Downstream 5.68 m/s Critical Slope 0.005762 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 1.07 m

Section Size 1050 mm Rise 1.07 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 217.46 m Upstream Velocity Head 0.46 m

Ke 0.50 Entrance Loss 0.23 m

Inlet Control Properties

Inlet Control HW Elev. 217.48 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.9 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 221.03 m Storm Event Check

Computed Headwater Elevation 218.14 m Discharge 3.0640 m³/s

Headwater Depth/Height 2.09 Tailwater Elevation 215.16 m

Inlet Control HW Elev. 218.14 m Control Type Inlet Control

Outlet Control HW Elev. 217.88 m

Grades

Upstream Invert 215.92 m Downstream Invert 214.50 m

Length 30.70 m Constructed Slope 0.046254 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.59 m

Slope Type Steep Normal Depth 0.51 m

Flow Regime Supercritical Critical Depth 0.96 m

Velocity Downstream 6.02 m/s Critical Slope 0.008669 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 1.07 m

Section Size 1050 mm Rise 1.07 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 217.88 m Upstream Velocity Head 0.67 m

Ke 0.50 Entrance Loss 0.33 m

Inlet Control Properties

Inlet Control HW Elev. 218.14 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.9 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Peak Discharge Method: User-Specified

Design Discharge 9.3960 m³/s Check Discharge 12.3670 m³/s

Grades Model: Inverts

Invert Upstream 219.53 m Invert Downstream 219.62 m

Length 20.70 m Slope -0.004348 m/m

Drop -0.09 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 222.48 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 220.37 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1220 x 200 mm Box 9.3960 m³/s 220.71 m 38.53 m/s

Trial-2 1-1220 x 200 mm Box 12.3670 m³/s 220.92 m 50.72 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.48 m Storm Event Design

Computed Headwater Elevation 220.71 m Discharge 9.3960 m³/s

Headwater Depth/Height 0.95 Tailwater Elevation 220.37 m

Inlet Control HW Elev. 220.70 m Control Type Outlet Control

Outlet Control HW Elev. 220.71 m

Grades

Upstream Invert 219.53 m Downstream Invert 219.62 m

Length 20.70 m Constructed Slope -0.004348 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 0.75 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 0.20 m

Velocity Downstream 38.53 m/s Critical Slope 6.619941 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 1.22 m

Section Size 1220 x 200 mm Rise 0.20 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.71 m Upstream Velocity Head 0.14 m

Ke 0.70 Entrance Loss 0.10 m

Inlet Control Properties

Inlet Control HW Elev. 220.70 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 0.2 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.48 m Storm Event Check

Computed Headwater Elevation 220.92 m Discharge 12.3670 m³/s

Headwater Depth/Height 1.11 Tailwater Elevation 220.37 m

Inlet Control HW Elev. 220.92 m Control Type Outlet Control

Outlet Control HW Elev. 220.92 m

Grades

Upstream Invert 219.53 m Downstream Invert 219.62 m

Length 20.70 m Constructed Slope -0.004348 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 0.76 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 0.20 m

Velocity Downstream 50.72 m/s Critical Slope 11.468241 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 1.22 m

Section Size 1220 x 200 mm Rise 0.20 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.92 m Upstream Velocity Head 0.19 m

Ke 0.70 Entrance Loss 0.14 m

Inlet Control Properties

Inlet Control HW Elev. 220.92 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 0.2 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Peak Discharge Method: User-Specified

Design Discharge 0.7740 m³/s Check Discharge 1.0390 m³/s

Grades Model: Inverts

Invert Upstream 221.56 m Invert Downstream 221.33 m

Length 19.70 m Slope 0.011675 m/m

Drop 0.23 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 223.60 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 222.05 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1200 mm Circular 0.7740 m³/s 222.34 m 1.08 m/s

Trial-2 1-1200 mm Circular 1.0390 m³/s 222.50 m 1.45 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.60 m Storm Event Design

Computed Headwater Elevation 222.34 m Discharge 0.7740 m³/s

Headwater Depth/Height 0.64 Tailwater Elevation 222.05 m

Inlet Control HW Elev. 222.25 m Control Type Outlet Control

Outlet Control HW Elev. 222.34 m

Grades

Upstream Invert 221.56 m Downstream Invert 221.33 m

Length 19.70 m Constructed Slope 0.011675 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.48 m

Flow Regime Subcritical Critical Depth 0.47 m

Velocity Downstream 1.08 m/s Critical Slope 0.012282 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.34 m Upstream Velocity Head 0.14 m

Ke 0.90 Entrance Loss 0.13 m

Inlet Control Properties

Inlet Control HW Elev. 222.25 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.60 m Storm Event Check

Computed Headwater Elevation 222.50 m Discharge 1.0390 m³/s

Headwater Depth/Height 0.77 Tailwater Elevation 222.05 m

Inlet Control HW Elev. 222.39 m Control Type Outlet Control

Outlet Control HW Elev. 222.50 m

Grades

Upstream Invert 221.56 m Downstream Invert 221.33 m

Length 19.70 m Constructed Slope 0.011675 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.56 m

Flow Regime Subcritical Critical Depth 0.55 m

Velocity Downstream 1.45 m/s Critical Slope 0.012711 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.50 m Upstream Velocity Head 0.20 m

Ke 0.90 Entrance Loss 0.18 m

Inlet Control Properties

Inlet Control HW Elev. 222.39 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.2240 m³/s Check Discharge 0.2990 m³/s

Grades Model: Inverts

Invert Upstream 224.00 m Invert Downstream 223.78 m

Length 20.00 m Slope 0.011000 m/m

Drop 0.22 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 225.99 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 224.14 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-600 mm Circular 0.2240 m³/s 224.51 m 1.25 m/s

Trial-2 1-600 mm Circular 0.2990 m³/s 224.61 m 1.67 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.99 m Storm Event Design

Computed Headwater Elevation 224.51 m Discharge 0.2240 m³/s

Headwater Depth/Height 0.84 Tailwater Elevation 224.14 m

Inlet Control HW Elev. 224.47 m Control Type Outlet Control

Outlet Control HW Elev. 224.51 m

Grades

Upstream Invert 224.00 m Downstream Invert 223.78 m

Length 20.00 m Constructed Slope 0.011000 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.35 m

Flow Regime Subcritical Critical Depth 0.31 m

Velocity Downstream 1.25 m/s Critical Slope 0.016618 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 224.51 m Upstream Velocity Head 0.09 m

Ke 0.90 Entrance Loss 0.08 m

Inlet Control Properties

Inlet Control HW Elev. 224.47 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.99 m Storm Event Check

Computed Headwater Elevation 224.61 m Discharge 0.2990 m³/s

Headwater Depth/Height 1.00 Tailwater Elevation 224.14 m

Inlet Control HW Elev. 224.57 m Control Type Outlet Control

Outlet Control HW Elev. 224.61 m

Grades

Upstream Invert 224.00 m Downstream Invert 223.78 m

Length 20.00 m Constructed Slope 0.011000 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.42 m

Flow Regime Subcritical Critical Depth 0.35 m

Velocity Downstream 1.67 m/s Critical Slope 0.018073 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 224.61 m Upstream Velocity Head 0.10 m

Ke 0.90 Entrance Loss 0.09 m

Inlet Control Properties

Inlet Control HW Elev. 224.57 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.2620 m³/s Check Discharge 0.3920 m³/s

Grades Model: Inverts

Invert Upstream 225.08 m Invert Downstream 224.93 m

Length 18.50 m Slope 0.008108 m/m

Drop 0.15 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 226.83 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 225.29 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-600 mm Circular 0.2620 m³/s 225.64 m 1.46 m/s

Trial-2 1-600 mm Circular 0.3920 m³/s 225.84 m 1.89 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 226.83 m Storm Event Design

Computed Headwater Elevation 225.64 m Discharge 0.2620 m³/s

Headwater Depth/Height 0.93 Tailwater Elevation 225.29 m

Inlet Control HW Elev. 225.60 m Control Type Outlet Control

Outlet Control HW Elev. 225.64 m

Grades

Upstream Invert 225.08 m Downstream Invert 224.93 m

Length 18.50 m Constructed Slope 0.008108 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.43 m

Flow Regime Subcritical Critical Depth 0.33 m

Velocity Downstream 1.46 m/s Critical Slope 0.017303 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 225.64 m Upstream Velocity Head 0.08 m

Ke 0.90 Entrance Loss 0.07 m

Inlet Control Properties

Inlet Control HW Elev. 225.60 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 226.83 m Storm Event Check

Computed Headwater Elevation 225.84 m Discharge 0.3920 m³/s

Headwater Depth/Height 1.24 Tailwater Elevation 225.29 m

Inlet Control HW Elev. 225.78 m Control Type Outlet Control

Outlet Control HW Elev. 225.84 m

Grades

Upstream Invert 225.08 m Downstream Invert 224.93 m

Length 18.50 m Constructed Slope 0.008108 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.41 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.41 m

Velocity Downstream 1.89 m/s Critical Slope 0.020495 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 225.84 m Upstream Velocity Head 0.10 m

Ke 0.90 Entrance Loss 0.09 m

Inlet Control Properties

Inlet Control HW Elev. 225.78 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Analysis Component

Storm Event Check Discharge 17.4940 m³/s

Peak Discharge Method: User-Specified

Design Discharge 13.5150 m³/s Check Discharge 17.4940 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.57 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-300 mm Circular 1.4963 m³/s 222.72 m 20.51 m/s

Culvert-2 1-4575  x 1520 mm Box 15.9976 m³/s 222.72 m 3.73 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 222.72 m N/A 

Total ---------------- 17.4939 m³/s 222.72 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 222.72 m Discharge 1.4963 m³/s

Inlet Control HW Elev. 222.63 m Tailwater Elevation 221.57 m

Outlet Control HW Elev. 222.72 m Control Type Outlet Control

Headwater Depth/Height 1.65

Grades

Upstream Invert 221.21 m Downstream Invert 220.29 m

Length 30.30 m Constructed Slope 0.030363 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 1.28 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 0.30 m

Velocity Downstream 20.51 m/s Critical Slope 7.497870 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.30 m

Section Size 300 mm Rise 0.30 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.72 m Upstream Velocity Head 0.26 m

Ke 0.90 Entrance Loss 0.24 m

Inlet Control Properties

Inlet Control HW Elev. 222.63 m Flow Control N/A

Inlet Type Projecting Area Full 0.1 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 222.72 m Discharge 15.9976 m³/s

Inlet Control HW Elev. 222.57 m Tailwater Elevation 221.57 m

Outlet Control HW Elev. 222.72 m Control Type Entrance Control

Headwater Depth/Height 1.31

Grades

Upstream Invert 220.73 m Downstream Invert 220.62 m

Length 21.65 m Constructed Slope 0.005081 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.94 m

Slope Type Steep Normal Depth 0.87 m

Flow Regime Supercritical Critical Depth 1.08 m

Velocity Downstream 3.73 m/s Critical Slope 0.002704 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 4.57 m

Section Size 4575  x 1520 mm Rise 1.52 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.72 m Upstream Velocity Head 0.54 m

Ke 0.70 Entrance Loss 0.38 m

Inlet Control Properties

Inlet Control HW Elev. 222.57 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 7.0 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 222.72 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 223.28 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.28

50.00 223.28
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Analysis Component

Storm Event Design Discharge 13.5150 m³/s

Peak Discharge Method: User-Specified

Design Discharge 13.5150 m³/s Check Discharge 17.4940 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.57 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-300 mm Circular 1.2249 m³/s 222.40 m 16.79 m/s

Culvert-2 1-4575  x 1520 mm Box 12.2920 m³/s 222.40 m 2.83 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 222.40 m N/A 

Total ---------------- 13.5169 m³/s 222.40 m N/A 

Culvert Analysis Report

Station 15+885 and 15+955 - Ex design

w:\...\april 2013\160210480-ex_j14_12.cvm

13-04-05  10:34:42 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 56

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 222.41 m Discharge 1.2249 m³/s

Inlet Control HW Elev. 222.36 m Tailwater Elevation 221.57 m

Outlet Control HW Elev. 222.41 m Control Type Outlet Control

Headwater Depth/Height 1.31

Grades

Upstream Invert 221.21 m Downstream Invert 220.29 m

Length 30.30 m Constructed Slope 0.030363 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 1.28 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 0.30 m

Velocity Downstream 16.79 m/s Critical Slope 5.024547 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.30 m

Section Size 300 mm Rise 0.30 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.41 m Upstream Velocity Head 0.26 m

Ke 0.90 Entrance Loss 0.23 m

Inlet Control Properties

Inlet Control HW Elev. 222.36 m Flow Control N/A

Inlet Type Projecting Area Full 0.1 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 222.40 m Discharge 12.2920 m³/s

Inlet Control HW Elev. 222.27 m Tailwater Elevation 221.57 m

Outlet Control HW Elev. 222.40 m Control Type Entrance Control

Headwater Depth/Height 1.10

Grades

Upstream Invert 220.73 m Downstream Invert 220.62 m

Length 21.65 m Constructed Slope 0.005081 m/m

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.95 m

Slope Type Steep Normal Depth 0.73 m

Flow Regime N/A Critical Depth 0.90 m

Velocity Downstream 2.83 m/s Critical Slope 0.002672 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 4.57 m

Section Size 4575  x 1520 mm Rise 1.52 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.40 m Upstream Velocity Head 0.45 m

Ke 0.70 Entrance Loss 0.32 m

Inlet Control Properties

Inlet Control HW Elev. 222.27 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 7.0 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 222.40 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 223.28 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.28

50.00 223.28
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Peak Discharge Method: User-Specified

Design Discharge 0.2430 m³/s Check Discharge 0.3250 m³/s

Grades Model: Inverts

Invert Upstream 226.92 m Invert Downstream 226.68 m

Length 20.10 m Slope 0.011940 m/m

Drop 0.24 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 228.79 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 227.40 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1200 mm Circular 0.2430 m³/s 227.43 m 0.34 m/s

Trial-2 1-1200 mm Circular 0.3250 m³/s 227.46 m 0.45 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Design

Computed Headwater Elevation 227.43 m Discharge 0.2430 m³/s

Headwater Depth/Height 0.42 Tailwater Elevation 227.40 m

Inlet Control HW Elev. 227.40 m Control Type Outlet Control

Outlet Control HW Elev. 227.43 m

Grades

Upstream Invert 226.92 m Downstream Invert 226.68 m

Length 20.10 m Constructed Slope 0.011940 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.26 m

Flow Regime Subcritical Critical Depth 0.26 m

Velocity Downstream 0.34 m/s Critical Slope 0.012307 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.43 m Upstream Velocity Head 0.02 m

Ke 0.90 Entrance Loss 0.01 m

Inlet Control Properties

Inlet Control HW Elev. 227.40 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Check

Computed Headwater Elevation 227.46 m Discharge 0.3250 m³/s

Headwater Depth/Height 0.44 Tailwater Elevation 227.40 m

Inlet Control HW Elev. 227.40 m Control Type Outlet Control

Outlet Control HW Elev. 227.46 m

Grades

Upstream Invert 226.92 m Downstream Invert 226.68 m

Length 20.10 m Constructed Slope 0.011940 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.30 m

Flow Regime Subcritical Critical Depth 0.30 m

Velocity Downstream 0.45 m/s Critical Slope 0.012140 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.46 m Upstream Velocity Head 0.03 m

Ke 0.90 Entrance Loss 0.03 m

Inlet Control Properties

Inlet Control HW Elev. 227.40 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.1370 m³/s Check Discharge 0.1910 m³/s

Grades Model: Inverts

Invert Upstream 228.90 m Invert Downstream 228.56 m

Length 20.60 m Slope 0.016505 m/m

Drop 0.34 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 230.66 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 228.83 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-450 mm Circular 0.1370 m³/s 229.35 m 1.36 m/s

Trial-2 1-450 mm Circular 0.1910 m³/s 229.44 m 1.63 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.66 m Storm Event Design

Computed Headwater Elevation 229.35 m Discharge 0.1370 m³/s

Headwater Depth/Height 0.98 Tailwater Elevation 228.83 m

Inlet Control HW Elev. 229.31 m Control Type Outlet Control

Outlet Control HW Elev. 229.35 m

Grades

Upstream Invert 228.90 m Downstream Invert 228.56 m

Length 20.60 m Constructed Slope 0.016505 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.27 m

Slope Type Mild Normal Depth 0.27 m

Flow Regime Subcritical Critical Depth 0.26 m

Velocity Downstream 1.36 m/s Critical Slope 0.019471 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.35 m Upstream Velocity Head 0.09 m

Ke 0.90 Entrance Loss 0.08 m

Inlet Control Properties

Inlet Control HW Elev. 229.31 m Flow Control N/A

Inlet Type Projecting Area Full 0.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.66 m Storm Event Check

Computed Headwater Elevation 229.44 m Discharge 0.1910 m³/s

Headwater Depth/Height 1.19 Tailwater Elevation 228.83 m

Inlet Control HW Elev. 229.42 m Control Type Outlet Control

Outlet Control HW Elev. 229.44 m

Grades

Upstream Invert 228.90 m Downstream Invert 228.56 m

Length 20.60 m Constructed Slope 0.016505 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.31 m

Slope Type Mild Normal Depth 0.35 m

Flow Regime Subcritical Critical Depth 0.31 m

Velocity Downstream 1.63 m/s Critical Slope 0.022561 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.44 m Upstream Velocity Head 0.10 m

Ke 0.90 Entrance Loss 0.09 m

Inlet Control Properties

Inlet Control HW Elev. 229.42 m Flow Control N/A

Inlet Type Projecting Area Full 0.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.0610 m³/s Check Discharge 0.0840 m³/s

Grades Model: Inverts

Invert Upstream 229.49 m Invert Downstream 229.41 m

Length 18.69 m Slope 0.004280 m/m

Drop 0.08 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 230.91 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 229.68 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-450 mm Circular 0.0610 m³/s 229.79 m 0.60 m/s

Trial-2 1-450 mm Circular 0.0840 m³/s 229.84 m 0.83 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.91 m Storm Event Design

Computed Headwater Elevation 229.79 m Discharge 0.0610 m³/s

Headwater Depth/Height 0.65 Tailwater Elevation 229.68 m

Inlet Control HW Elev. 229.74 m Control Type Outlet Control

Outlet Control HW Elev. 229.79 m

Grades

Upstream Invert 229.49 m Downstream Invert 229.41 m

Length 18.69 m Constructed Slope 0.004280 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.27 m

Slope Type Mild Normal Depth 0.25 m

Flow Regime Subcritical Critical Depth 0.17 m

Velocity Downstream 0.60 m/s Critical Slope 0.016922 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.79 m Upstream Velocity Head 0.02 m

Ke 0.90 Entrance Loss 0.02 m

Inlet Control Properties

Inlet Control HW Elev. 229.74 m Flow Control N/A

Inlet Type Projecting Area Full 0.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.91 m Storm Event Check

Computed Headwater Elevation 229.84 m Discharge 0.0840 m³/s

Headwater Depth/Height 0.77 Tailwater Elevation 229.68 m

Inlet Control HW Elev. 229.79 m Control Type Outlet Control

Outlet Control HW Elev. 229.84 m

Grades

Upstream Invert 229.49 m Downstream Invert 229.41 m

Length 18.69 m Constructed Slope 0.004280 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.27 m

Slope Type Mild Normal Depth 0.31 m

Flow Regime Subcritical Critical Depth 0.20 m

Velocity Downstream 0.83 m/s Critical Slope 0.017485 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.84 m Upstream Velocity Head 0.03 m

Ke 0.90 Entrance Loss 0.03 m

Inlet Control Properties

Inlet Control HW Elev. 229.79 m Flow Control N/A

Inlet Type Projecting Area Full 0.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.1090 m³/s Check Discharge 0.1630 m³/s

Grades Model: Inverts

Invert Upstream 229.38 m Invert Downstream 229.51 m

Length 17.76 m Slope -0.007320 m/m

Drop -0.13 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 230.57 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 229.78 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-450 mm Circular 0.1090 m³/s 229.95 m 1.08 m/s

Trial-2 1-450 mm Circular 0.1630 m³/s 230.14 m 1.53 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.57 m Storm Event Design

Computed Headwater Elevation 229.95 m Discharge 0.1090 m³/s

Headwater Depth/Height 1.25 Tailwater Elevation 229.78 m

Inlet Control HW Elev. 229.87 m Control Type Outlet Control

Outlet Control HW Elev. 229.95 m

Grades

Upstream Invert 229.38 m Downstream Invert 229.51 m

Length 17.76 m Constructed Slope -0.007320 m/m

Hydraulic Profile

Profile CompositeA2PressureProfile Depth, Downstream 0.27 m

Slope Type Adverse Normal Depth 0.00 m

Flow Regime Subcritical Critical Depth 0.23 m

Velocity Downstream 1.08 m/s Critical Slope 0.018286 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.95 m Upstream Velocity Head 0.02 m

Ke 0.90 Entrance Loss 0.02 m

Inlet Control Properties

Inlet Control HW Elev. 229.87 m Flow Control N/A

Inlet Type Projecting Area Full 0.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.57 m Storm Event Check

Computed Headwater Elevation 230.14 m Discharge 0.1630 m³/s

Headwater Depth/Height 1.67 Tailwater Elevation 229.78 m

Inlet Control HW Elev. 229.98 m Control Type Outlet Control

Outlet Control HW Elev. 230.14 m

Grades

Upstream Invert 229.38 m Downstream Invert 229.51 m

Length 17.76 m Constructed Slope -0.007320 m/m

Hydraulic Profile

Profile CompositeA2PressureProfile Depth, Downstream 0.28 m

Slope Type Adverse Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.28 m

Velocity Downstream 1.53 m/s Critical Slope 0.020817 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.46 m

Section Size 450 mm Rise 0.46 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 230.14 m Upstream Velocity Head 0.05 m

Ke 0.90 Entrance Loss 0.05 m

Inlet Control Properties

Inlet Control HW Elev. 229.98 m Flow Control N/A

Inlet Type Projecting Area Full 0.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.5660 m³/s Check Discharge 0.7510 m³/s

Grades Model: Inverts

Invert Upstream 230.10 m Invert Downstream 229.70 m

Length 46.60 m Slope 0.008584 m/m

Drop 0.40 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 231.75 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 230.42 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-1200 mm Circular 0.5660 m³/s 230.76 m 0.79 m/s

Trial-1 1-1200 mm Circular 0.7510 m³/s 230.86 m 1.05 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 231.75 m Storm Event Design

Computed Headwater Elevation 230.76 m Discharge 0.5660 m³/s

Headwater Depth/Height 0.54 Tailwater Elevation 230.42 m

Inlet Control HW Elev. 230.67 m Control Type Outlet Control

Outlet Control HW Elev. 230.76 m

Grades

Upstream Invert 230.10 m Downstream Invert 229.70 m

Length 46.60 m Constructed Slope 0.008584 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.44 m

Flow Regime Subcritical Critical Depth 0.40 m

Velocity Downstream 0.79 m/s Critical Slope 0.012083 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 230.76 m Upstream Velocity Head 0.11 m

Ke 0.90 Entrance Loss 0.10 m

Inlet Control Properties

Inlet Control HW Elev. 230.67 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 231.75 m Storm Event Check

Computed Headwater Elevation 230.86 m Discharge 0.7510 m³/s

Headwater Depth/Height 0.63 Tailwater Elevation 230.42 m

Inlet Control HW Elev. 230.78 m Control Type Outlet Control

Outlet Control HW Elev. 230.86 m

Grades

Upstream Invert 230.10 m Downstream Invert 229.70 m

Length 46.60 m Constructed Slope 0.008584 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.51 m

Flow Regime Subcritical Critical Depth 0.46 m

Velocity Downstream 1.05 m/s Critical Slope 0.012253 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 230.86 m Upstream Velocity Head 0.13 m

Ke 0.90 Entrance Loss 0.12 m

Inlet Control Properties

Inlet Control HW Elev. 230.78 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 1.8500 m³/s Check Discharge 2.4840 m³/s

Grades Model: Inverts

Invert Upstream 226.20 m Invert Downstream 225.90 m

Length 54.40 m Slope 0.005515 m/m

Drop 0.30 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 229.26 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 226.98 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-1800 mm Circular 1.8500 m³/s 227.29 m 1.15 m/s

Trial-1 1-1800 mm Circular 2.4840 m³/s 227.47 m 1.54 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 229.26 m Storm Event Design

Computed Headwater Elevation 227.29 m Discharge 1.8500 m³/s

Headwater Depth/Height 0.60 Tailwater Elevation 226.98 m

Inlet Control HW Elev. 227.15 m Control Type Outlet Control

Outlet Control HW Elev. 227.29 m

Grades

Upstream Invert 226.20 m Downstream Invert 225.90 m

Length 54.40 m Constructed Slope 0.005515 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.08 m

Slope Type Mild Normal Depth 0.79 m

Flow Regime Subcritical Critical Depth 0.66 m

Velocity Downstream 1.15 m/s Critical Slope 0.010627 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.83 m

Section Size 1800 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.29 m Upstream Velocity Head 0.11 m

Ke 0.90 Entrance Loss 0.10 m

Inlet Control Properties

Inlet Control HW Elev. 227.15 m Flow Control N/A

Inlet Type Projecting Area Full 2.6 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 229.26 m Storm Event Check

Computed Headwater Elevation 227.47 m Discharge 2.4840 m³/s

Headwater Depth/Height 0.69 Tailwater Elevation 226.98 m

Inlet Control HW Elev. 227.34 m Control Type Outlet Control

Outlet Control HW Elev. 227.47 m

Grades

Upstream Invert 226.20 m Downstream Invert 225.90 m

Length 54.40 m Constructed Slope 0.005515 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.08 m

Slope Type Mild Normal Depth 0.93 m

Flow Regime Subcritical Critical Depth 0.77 m

Velocity Downstream 1.54 m/s Critical Slope 0.010891 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.83 m

Section Size 1800 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.47 m Upstream Velocity Head 0.16 m

Ke 0.90 Entrance Loss 0.14 m

Inlet Control Properties

Inlet Control HW Elev. 227.34 m Flow Control N/A

Inlet Type Projecting Area Full 2.6 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.3040 m³/s Check Discharge 0.4200 m³/s

Grades Model: Inverts

Invert Upstream 226.40 m Invert Downstream 226.10 m

Length 59.70 m Slope 0.005025 m/m

Drop 0.30 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 228.79 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 226.82 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-1200 mm Circular 0.3040 m³/s 226.92 m 0.42 m/s

Trial-1 1-1200 mm Circular 0.4200 m³/s 226.98 m 0.59 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Design

Computed Headwater Elevation 226.92 m Discharge 0.3040 m³/s

Headwater Depth/Height 0.42 Tailwater Elevation 226.82 m

Inlet Control HW Elev. 226.82 m Control Type Outlet Control

Outlet Control HW Elev. 226.92 m

Grades

Upstream Invert 226.40 m Downstream Invert 226.10 m

Length 59.70 m Constructed Slope 0.005025 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.36 m

Flow Regime Subcritical Critical Depth 0.29 m

Velocity Downstream 0.42 m/s Critical Slope 0.012170 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 226.92 m Upstream Velocity Head 0.03 m

Ke 0.90 Entrance Loss 0.03 m

Inlet Control Properties

Inlet Control HW Elev. 226.82 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000



Culvert Design Report

Station 11+603 - Proposed

160210480-j15_12_proposed conditions design and ch...

13-04-05  09:55:51 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 9

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Check

Computed Headwater Elevation 226.98 m Discharge 0.4200 m³/s

Headwater Depth/Height 0.48 Tailwater Elevation 226.82 m

Inlet Control HW Elev. 226.88 m Control Type Outlet Control

Outlet Control HW Elev. 226.98 m

Grades

Upstream Invert 226.40 m Downstream Invert 226.10 m

Length 59.70 m Constructed Slope 0.005025 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.43 m

Flow Regime Subcritical Critical Depth 0.34 m

Velocity Downstream 0.59 m/s Critical Slope 0.012064 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 226.98 m Upstream Velocity Head 0.05 m

Ke 0.90 Entrance Loss 0.04 m

Inlet Control Properties

Inlet Control HW Elev. 226.88 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Analysis Component

Storm Event Check Discharge 11.2880 m³/s

Peak Discharge Method: User-Specified

Design Discharge 8.4300 m³/s Check Discharge 11.2880 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.70 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-750 mm Circular 0.0182 m³/s 221.93 m 0.04 m/s

Culvert-2 2-3660 x 1830 mm Box 11.2661 m³/s 221.93 m 1.40 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 221.93 m N/A 

Total ---------------- 11.2843 m³/s 221.93 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 221.93 m Discharge 0.0182 m³/s

Inlet Control HW Elev. 221.90 m Tailwater Elevation 221.70 m

Outlet Control HW Elev. 221.93 m Control Type Entrance Control

Headwater Depth/Height 0.17

Grades

Upstream Invert 221.80 m Downstream Invert 220.80 m

Length 52.20 m Constructed Slope 0.019157 m/m

Hydraulic Profile

Profile CompositePressureProfileS1S2 Depth, Downstream 0.90 m

Slope Type N/A Normal Depth 0.08 m

Flow Regime N/A Critical Depth 0.08 m

Velocity Downstream 0.04 m/s Critical Slope 0.016484 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.76 m

Section Size 750 mm Rise 0.76 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 221.93 m Upstream Velocity Head 0.03 m

Ke 0.90 Entrance Loss 0.02 m

Inlet Control Properties

Inlet Control HW Elev. 221.90 m Flow Control N/A

Inlet Type Projecting Area Full 0.5 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 221.93 m Discharge 11.2661 m³/s

Inlet Control HW Elev. 221.80 m Tailwater Elevation 221.70 m

Outlet Control HW Elev. 221.93 m Control Type Outlet Control

Headwater Depth/Height 0.65

Grades

Upstream Invert 220.75 m Downstream Invert 220.60 m

Length 55.50 m Constructed Slope 0.002703 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.10 m

Slope Type Mild Normal Depth 0.64 m

Flow Regime Subcritical Critical Depth 0.62 m

Velocity Downstream 1.40 m/s Critical Slope 0.002869 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 3.66 m

Section Size 3660 x 1830 mm Rise 1.83 m

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 221.93 m Upstream Velocity Head 0.13 m

Ke 0.70 Entrance Loss 0.09 m

Inlet Control Properties

Inlet Control HW Elev. 221.80 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 13.4 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 221.93 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 224.21 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 224.21

50.00 224.21
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Peak Discharge Method: User-Specified

Design Discharge 8.2540 m³/s Check Discharge 11.0730 m³/s

Grades Model: Inverts

Invert Upstream 216.90 m Invert Downstream 216.80 m

Length 48.00 m Slope 0.002083 m/m

Drop 0.10 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 222.88 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 218.60 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-Custom 6.10 x 2.13m Box8.2540 m³/s 218.66 m 0.75 m/s

Trial-2 1-Custom 6.10 x 2.13m Box11.0730 m³/s 218.70 m 1.01 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.88 m Storm Event Design

Computed Headwater Elevation 218.66 m Discharge 8.2540 m³/s

Headwater Depth/Height 0.82 Tailwater Elevation 218.60 m

Inlet Control HW Elev. 218.60 m Control Type Outlet Control

Outlet Control HW Elev. 218.66 m

Grades

Upstream Invert 216.90 m Downstream Invert 216.80 m

Length 48.00 m Constructed Slope 0.002083 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.80 m

Slope Type Mild Normal Depth 0.61 m

Flow Regime Subcritical Critical Depth 0.57 m

Velocity Downstream 0.75 m/s Critical Slope 0.002511 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.10 m

Section Size Custom 6.10 x 2.13m Rise 2.13 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 218.66 m Upstream Velocity Head 0.03 m

Ke 0.70 Entrance Loss 0.02 m

Inlet Control Properties

Inlet Control HW Elev. 218.60 m Flow Control Unsubmerged

Inlet Type 0° wingwall flares Area Full 13.0 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.88 m Storm Event Check

Computed Headwater Elevation 218.70 m Discharge 11.0730 m³/s

Headwater Depth/Height 0.85 Tailwater Elevation 218.60 m

Inlet Control HW Elev. 218.60 m Control Type Outlet Control

Outlet Control HW Elev. 218.70 m

Grades

Upstream Invert 216.90 m Downstream Invert 216.80 m

Length 48.00 m Constructed Slope 0.002083 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 1.80 m

Slope Type Mild Normal Depth 0.73 m

Flow Regime Subcritical Critical Depth 0.70 m

Velocity Downstream 1.01 m/s Critical Slope 0.002460 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.10 m

Section Size Custom 6.10 x 2.13m Rise 2.13 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 218.70 m Upstream Velocity Head 0.06 m

Ke 0.70 Entrance Loss 0.04 m

Inlet Control Properties

Inlet Control HW Elev. 218.60 m Flow Control Unsubmerged

Inlet Type 0° wingwall flares Area Full 13.0 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Peak Discharge Method: User-Specified

Design Discharge 2.6040 m³/s Check Discharge 3.5540 m³/s

Grades Model: Inverts

Invert Upstream 219.40 m Invert Downstream 217.90 m

Length 68.50 m Slope 0.021898 m/m

Drop 1.50 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 225.30 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 219.34 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-1950 mm Circular 2.6040 m³/s 220.71 m 1.08 m/s

Trial-1 1-1950 mm Circular 3.5540 m³/s 220.96 m 1.48 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.30 m Storm Event Design

Computed Headwater Elevation 220.71 m Discharge 2.6040 m³/s

Headwater Depth/Height 0.66 Tailwater Elevation 219.34 m

Inlet Control HW Elev. 220.51 m Control Type Entrance Control

Outlet Control HW Elev. 220.71 m

Grades

Upstream Invert 219.40 m Downstream Invert 217.90 m

Length 68.50 m Constructed Slope 0.021898 m/m

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 1.44 m

Slope Type Steep Normal Depth 0.63 m

Flow Regime N/A Critical Depth 0.77 m

Velocity Downstream 1.08 m/s Critical Slope 0.010446 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.98 m

Section Size 1950 mm Rise 1.98 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.71 m Upstream Velocity Head 0.29 m

Ke 0.90 Entrance Loss 0.26 m

Inlet Control Properties

Inlet Control HW Elev. 220.51 m Flow Control N/A

Inlet Type Projecting Area Full 3.1 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.30 m Storm Event Check

Computed Headwater Elevation 220.96 m Discharge 3.5540 m³/s

Headwater Depth/Height 0.79 Tailwater Elevation 219.34 m

Inlet Control HW Elev. 220.75 m Control Type Entrance Control

Outlet Control HW Elev. 220.96 m

Grades

Upstream Invert 219.40 m Downstream Invert 217.90 m

Length 68.50 m Constructed Slope 0.021898 m/m

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 1.44 m

Slope Type Steep Normal Depth 0.74 m

Flow Regime N/A Critical Depth 0.90 m

Velocity Downstream 1.48 m/s Critical Slope 0.010837 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.98 m

Section Size 1950 mm Rise 1.98 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.96 m Upstream Velocity Head 0.35 m

Ke 0.90 Entrance Loss 0.31 m

Inlet Control Properties

Inlet Control HW Elev. 220.75 m Flow Control N/A

Inlet Type Projecting Area Full 3.1 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.0830 m³/s Check Discharge 0.1120 m³/s

Grades Model: Inverts

Invert Upstream 227.41 m Invert Downstream 226.93 m

Length 49.40 m Slope 0.009717 m/m

Drop 0.48 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 228.49 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 227.29 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-600 mm Circular 0.0830 m³/s 227.70 m 0.46 m/s

Trial-1 1-600 mm Circular 0.1120 m³/s 227.76 m 0.62 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.49 m Storm Event Design

Computed Headwater Elevation 227.70 m Discharge 0.0830 m³/s

Headwater Depth/Height 0.48 Tailwater Elevation 227.29 m

Inlet Control HW Elev. 227.67 m Control Type Outlet Control

Outlet Control HW Elev. 227.70 m

Grades

Upstream Invert 227.41 m Downstream Invert 226.93 m

Length 49.40 m Constructed Slope 0.009717 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.20 m

Flow Regime Subcritical Critical Depth 0.18 m

Velocity Downstream 0.46 m/s Critical Slope 0.015188 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.70 m Upstream Velocity Head 0.05 m

Ke 0.90 Entrance Loss 0.04 m

Inlet Control Properties

Inlet Control HW Elev. 227.67 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.49 m Storm Event Check

Computed Headwater Elevation 227.76 m Discharge 0.1120 m³/s

Headwater Depth/Height 0.57 Tailwater Elevation 227.29 m

Inlet Control HW Elev. 227.71 m Control Type Outlet Control

Outlet Control HW Elev. 227.76 m

Grades

Upstream Invert 227.41 m Downstream Invert 226.93 m

Length 49.40 m Constructed Slope 0.009717 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.24 m

Flow Regime Subcritical Critical Depth 0.21 m

Velocity Downstream 0.62 m/s Critical Slope 0.015283 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.76 m Upstream Velocity Head 0.06 m

Ke 0.90 Entrance Loss 0.05 m

Inlet Control Properties

Inlet Control HW Elev. 227.71 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.2190 m³/s Check Discharge 0.2950 m³/s

Grades Model: Inverts

Invert Upstream 227.80 m Invert Downstream 227.60 m

Length 53.40 m Slope 0.003745 m/m

Drop 0.20 m

Headwater Model: Allowable HW/Height

Headwater Depth/Height 229.74

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 227.96 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-600 mm Circular 0.2190 m³/s 228.27 m 1.22 m/s

Trial-1 1-600 mm Circular 0.2950 m³/s 228.36 m 1.64 m/s

Culvert Design Report

Station 12+927 - Proposed

160210480-j15_12_proposed conditions design and ch...

13-04-05  09:55:51 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 24

Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 367.85 m Storm Event Design

Computed Headwater Elevation 228.27 m Discharge 0.2190 m³/s

Headwater Depth/Height 0.78 Tailwater Elevation 227.96 m

Inlet Control HW Elev. 228.24 m Control Type Outlet Control

Outlet Control HW Elev. 228.27 m

Grades

Upstream Invert 227.80 m Downstream Invert 227.60 m

Length 53.40 m Constructed Slope 0.003745 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.31 m

Flow Regime Subcritical Critical Depth 0.30 m

Velocity Downstream 1.22 m/s Critical Slope 0.004137 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 228.27 m Upstream Velocity Head 0.11 m

Ke 0.50 Entrance Loss 0.05 m

Inlet Control Properties

Inlet Control HW Elev. 228.24 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.3 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 367.85 m Storm Event Check

Computed Headwater Elevation 228.36 m Discharge 0.2950 m³/s

Headwater Depth/Height 0.92 Tailwater Elevation 227.96 m

Inlet Control HW Elev. 228.33 m Control Type Outlet Control

Outlet Control HW Elev. 228.36 m

Grades

Upstream Invert 227.80 m Downstream Invert 227.60 m

Length 53.40 m Constructed Slope 0.003745 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.37 m

Flow Regime Subcritical Critical Depth 0.35 m

Velocity Downstream 1.64 m/s Critical Slope 0.004496 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 228.36 m Upstream Velocity Head 0.13 m

Ke 0.50 Entrance Loss 0.06 m

Inlet Control Properties

Inlet Control HW Elev. 228.33 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.3 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Peak Discharge Method: User-Specified

Design Discharge 1.1200 m³/s Check Discharge 1.5120 m³/s

Grades Model: Inverts

Invert Upstream 221.10 m Invert Downstream 220.80 m

Length 65.00 m Slope 0.004615 m/m

Drop 0.30 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 223.13 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.34 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 2-900 mm Circular 1.1200 m³/s 221.85 m 1.39 m/s

Trial-2 2-900 mm Circular 1.5120 m³/s 222.03 m 1.87 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.13 m Storm Event Design

Computed Headwater Elevation 221.85 m Discharge 1.1200 m³/s

Headwater Depth/Height 0.82 Tailwater Elevation 221.34 m

Inlet Control HW Elev. 221.77 m Control Type Outlet Control

Outlet Control HW Elev. 221.85 m

Grades

Upstream Invert 221.10 m Downstream Invert 220.80 m

Length 65.00 m Constructed Slope 0.004615 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.54 m

Slope Type Mild Normal Depth 0.62 m

Flow Regime Subcritical Critical Depth 0.43 m

Velocity Downstream 1.39 m/s Critical Slope 0.014228 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.91 m

Section Size 900 mm Rise 0.91 m

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 221.85 m Upstream Velocity Head 0.07 m

Ke 0.90 Entrance Loss 0.07 m

Inlet Control Properties

Inlet Control HW Elev. 221.77 m Flow Control N/A

Inlet Type Projecting Area Full 1.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.13 m Storm Event Check

Computed Headwater Elevation 222.03 m Discharge 1.5120 m³/s

Headwater Depth/Height 1.01 Tailwater Elevation 221.34 m

Inlet Control HW Elev. 221.91 m Control Type Outlet Control

Outlet Control HW Elev. 222.03 m

Grades

Upstream Invert 221.10 m Downstream Invert 220.80 m

Length 65.00 m Constructed Slope 0.004615 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.54 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.51 m

Velocity Downstream 1.87 m/s Critical Slope 0.015325 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.91 m

Section Size 900 mm Rise 0.91 m

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 222.03 m Upstream Velocity Head 0.08 m

Ke 0.90 Entrance Loss 0.08 m

Inlet Control Properties

Inlet Control HW Elev. 221.91 m Flow Control N/A

Inlet Type Projecting Area Full 1.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 1.7410 m³/s Check Discharge 2.3400 m³/s

Grades Model: Inverts

Invert Upstream 219.50 m Invert Downstream 218.90 m

Length 61.20 m Slope 0.009804 m/m

Drop 0.60 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 222.03 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 219.45 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-915 mm Circular 1.7410 m³/s 220.98 m 3.46 m/s

Trial-2 1-915 mm Circular 2.3400 m³/s 221.67 m 3.58 m/s

Culvert Design Report

Station 13+970 - Proposed

160210480-j15_12_proposed conditions design and ch...

13-04-05  09:55:52 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 30

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.03 m Storm Event Design

Computed Headwater Elevation 220.98 m Discharge 1.7410 m³/s

Headwater Depth/Height 1.59 Tailwater Elevation 219.45 m

Inlet Control HW Elev. 220.98 m Control Type Inlet Control

Outlet Control HW Elev. 220.91 m

Grades

Upstream Invert 219.50 m Downstream Invert 218.90 m

Length 61.20 m Constructed Slope 0.009804 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.65 m

Slope Type Steep Normal Depth 0.64 m

Flow Regime Supercritical Critical Depth 0.77 m

Velocity Downstream 3.46 m/s Critical Slope 0.006520 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.93 m

Section Size 915 mm Rise 0.93 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.91 m Upstream Velocity Head 0.43 m

Ke 0.50 Entrance Loss 0.21 m

Inlet Control Properties

Inlet Control HW Elev. 220.98 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.7 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.03 m Storm Event Check

Computed Headwater Elevation 221.67 m Discharge 2.3400 m³/s

Headwater Depth/Height 2.34 Tailwater Elevation 219.45 m

Inlet Control HW Elev. 221.67 m Control Type Inlet Control

Outlet Control HW Elev. 221.41 m

Grades

Upstream Invert 219.50 m Downstream Invert 218.90 m

Length 61.20 m Constructed Slope 0.009804 m/m

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 0.86 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.86 m

Velocity Downstream 3.58 m/s Critical Slope 0.010405 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 0.93 m

Section Size 915 mm Rise 0.93 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 221.41 m Upstream Velocity Head 0.61 m

Ke 0.50 Entrance Loss 0.30 m

Inlet Control Properties

Inlet Control HW Elev. 221.67 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.7 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Culvert Design Report

Station 14+177 - Proposed

160210480-j15_12_proposed conditions design and ch...

13-04-05  09:55:52 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 32

Peak Discharge Method: User-Specified

Design Discharge 2.3020 m³/s Check Discharge 3.0640 m³/s

Grades Model: Inverts

Invert Upstream 216.80 m Invert Downstream 215.80 m

Length 48.30 m Slope 0.020704 m/m

Drop 1.00 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 221.03 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 216.46 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1200 mm Circular 2.3020 m³/s 218.19 m 4.60 m/s

Trial-2 1-1200 mm Circular 3.0640 m³/s 218.50 m 4.90 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 221.03 m Storm Event Design

Computed Headwater Elevation 218.19 m Discharge 2.3020 m³/s

Headwater Depth/Height 1.14 Tailwater Elevation 216.46 m

Inlet Control HW Elev. 218.12 m Control Type Entrance Control

Outlet Control HW Elev. 218.19 m

Grades

Upstream Invert 216.80 m Downstream Invert 215.80 m

Length 48.30 m Constructed Slope 0.020704 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.54 m

Slope Type Steep Normal Depth 0.51 m

Flow Regime Supercritical Critical Depth 0.83 m

Velocity Downstream 4.60 m/s Critical Slope 0.004157 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 218.19 m Upstream Velocity Head 0.37 m

Ke 0.50 Entrance Loss 0.19 m

Inlet Control Properties

Inlet Control HW Elev. 218.12 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 1.2 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 221.03 m Storm Event Check

Computed Headwater Elevation 218.50 m Discharge 3.0640 m³/s

Headwater Depth/Height 1.40 Tailwater Elevation 216.46 m

Inlet Control HW Elev. 218.50 m Control Type Inlet Control

Outlet Control HW Elev. 218.50 m

Grades

Upstream Invert 216.80 m Downstream Invert 215.80 m

Length 48.30 m Constructed Slope 0.020704 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.64 m

Slope Type Steep Normal Depth 0.60 m

Flow Regime Supercritical Critical Depth 0.96 m

Velocity Downstream 4.90 m/s Critical Slope 0.005235 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 218.50 m Upstream Velocity Head 0.49 m

Ke 0.50 Entrance Loss 0.25 m

Inlet Control Properties

Inlet Control HW Elev. 218.50 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 1.2 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Peak Discharge Method: User-Specified

Design Discharge 9.3960 m³/s Check Discharge 12.1670 m³/s

Grades Model: Inverts

Invert Upstream 219.60 m Invert Downstream 219.60 m

Length 50.90 m Slope 0.000000 m/m

Drop 0.00 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 222.48 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 220.68 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-6000 x 1800 mm Box 9.3960 m³/s 220.88 m 1.45 m/s

Trial-2 1-6000 x 1800 mm Box 12.1670 m³/s 221.01 m 1.88 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.48 m Storm Event Design

Computed Headwater Elevation 220.88 m Discharge 9.3960 m³/s

Headwater Depth/Height 0.71 Tailwater Elevation 220.68 m

Inlet Control HW Elev. 220.68 m Control Type Outlet Control

Outlet Control HW Elev. 220.88 m

Grades

Upstream Invert 219.60 m Downstream Invert 219.60 m

Length 50.90 m Constructed Slope 0.000000 m/m

Hydraulic Profile

Profile H2 Depth, Downstream 1.08 m

Slope Type Horizontal Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.63 m

Velocity Downstream 1.45 m/s Critical Slope 0.002493 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.00 m

Section Size 6000 x 1800 mm Rise 1.80 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.88 m Upstream Velocity Head 0.10 m

Ke 0.70 Entrance Loss 0.07 m

Inlet Control Properties

Inlet Control HW Elev. 220.68 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 10.8 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 222.48 m Storm Event Check

Computed Headwater Elevation 221.01 m Discharge 12.1670 m³/s

Headwater Depth/Height 0.78 Tailwater Elevation 220.68 m

Inlet Control HW Elev. 220.87 m Control Type Outlet Control

Outlet Control HW Elev. 221.01 m

Grades

Upstream Invert 219.60 m Downstream Invert 219.60 m

Length 50.90 m Constructed Slope 0.000000 m/m

Hydraulic Profile

Profile H2 Depth, Downstream 1.08 m

Slope Type Horizontal Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.75 m

Velocity Downstream 1.88 m/s Critical Slope 0.002457 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.00 m

Section Size 6000 x 1800 mm Rise 1.80 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 221.01 m Upstream Velocity Head 0.16 m

Ke 0.70 Entrance Loss 0.11 m

Inlet Control Properties

Inlet Control HW Elev. 220.87 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 10.8 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Peak Discharge Method: User-Specified

Design Discharge 0.7740 m³/s Check Discharge 1.0390 m³/s

Grades Model: Inverts

Invert Upstream 221.70 m Invert Downstream 221.30 m

Length 46.80 m Slope 0.008547 m/m

Drop 0.40 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 223.60 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 222.02 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-1200 mm Circular 0.7740 m³/s 222.48 m 1.08 m/s

Trial-1 1-1200 mm Circular 1.0390 m³/s 222.61 m 1.45 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.60 m Storm Event Design

Computed Headwater Elevation 222.48 m Discharge 0.7740 m³/s

Headwater Depth/Height 0.64 Tailwater Elevation 222.02 m

Inlet Control HW Elev. 222.39 m Control Type Outlet Control

Outlet Control HW Elev. 222.48 m

Grades

Upstream Invert 221.70 m Downstream Invert 221.30 m

Length 46.80 m Constructed Slope 0.008547 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.52 m

Flow Regime Subcritical Critical Depth 0.47 m

Velocity Downstream 1.08 m/s Critical Slope 0.012282 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.48 m Upstream Velocity Head 0.13 m

Ke 0.90 Entrance Loss 0.12 m

Inlet Control Properties

Inlet Control HW Elev. 222.39 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 223.60 m Storm Event Check

Computed Headwater Elevation 222.61 m Discharge 1.0390 m³/s

Headwater Depth/Height 0.75 Tailwater Elevation 222.02 m

Inlet Control HW Elev. 222.53 m Control Type Outlet Control

Outlet Control HW Elev. 222.61 m

Grades

Upstream Invert 221.70 m Downstream Invert 221.30 m

Length 46.80 m Constructed Slope 0.008547 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.72 m

Slope Type Mild Normal Depth 0.62 m

Flow Regime Subcritical Critical Depth 0.55 m

Velocity Downstream 1.45 m/s Critical Slope 0.012711 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.61 m Upstream Velocity Head 0.16 m

Ke 0.90 Entrance Loss 0.14 m

Inlet Control Properties

Inlet Control HW Elev. 222.53 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.2240 m³/s Check Discharge 0.2990 m³/s

Grades Model: Inverts

Invert Upstream 224.12 m Invert Downstream 223.60 m

Length 47.80 m Slope 0.010879 m/m

Drop 0.52 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 225.99 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 224.16 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-600 mm Circular 0.2240 m³/s 224.63 m 0.80 m/s

Trial-2 1-600 mm Circular 0.2990 m³/s 224.73 m 1.07 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.99 m Storm Event Design

Computed Headwater Elevation 224.63 m Discharge 0.2240 m³/s

Headwater Depth/Height 0.84 Tailwater Elevation 224.16 m

Inlet Control HW Elev. 224.59 m Control Type Outlet Control

Outlet Control HW Elev. 224.63 m

Grades

Upstream Invert 224.12 m Downstream Invert 223.60 m

Length 47.80 m Constructed Slope 0.010879 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.56 m

Slope Type Mild Normal Depth 0.35 m

Flow Regime Subcritical Critical Depth 0.31 m

Velocity Downstream 0.80 m/s Critical Slope 0.016618 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 224.63 m Upstream Velocity Head 0.09 m

Ke 0.90 Entrance Loss 0.08 m

Inlet Control Properties

Inlet Control HW Elev. 224.59 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.99 m Storm Event Check

Computed Headwater Elevation 224.73 m Discharge 0.2990 m³/s

Headwater Depth/Height 1.00 Tailwater Elevation 224.16 m

Inlet Control HW Elev. 224.69 m Control Type Outlet Control

Outlet Control HW Elev. 224.73 m

Grades

Upstream Invert 224.12 m Downstream Invert 223.60 m

Length 47.80 m Constructed Slope 0.010879 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.56 m

Slope Type Mild Normal Depth 0.42 m

Flow Regime Subcritical Critical Depth 0.35 m

Velocity Downstream 1.07 m/s Critical Slope 0.018073 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 224.73 m Upstream Velocity Head 0.10 m

Ke 0.90 Entrance Loss 0.09 m

Inlet Control Properties

Inlet Control HW Elev. 224.69 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Culvert Design Report

Station 15+693 - Proposed

160210480-j15_12_proposed conditions design and ch...

13-04-05  09:55:52 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 44

Peak Discharge Method: User-Specified

Design Discharge 0.1670 m³/s Check Discharge 0.2300 m³/s

Grades Model: Inverts

Invert Upstream 225.20 m Invert Downstream 224.75 m

Length 49.40 m Slope 0.009109 m/m

Drop 0.45 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 226.83 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 225.11 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-600 mm Circular 0.1670 m³/s 225.63 m 0.93 m/s

Trial-1 1-600 mm Circular 0.2300 m³/s 225.72 m 1.28 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 226.83 m Storm Event Design

Computed Headwater Elevation 225.63 m Discharge 0.1670 m³/s

Headwater Depth/Height 0.71 Tailwater Elevation 225.11 m

Inlet Control HW Elev. 225.59 m Control Type Outlet Control

Outlet Control HW Elev. 225.63 m

Grades

Upstream Invert 225.20 m Downstream Invert 224.75 m

Length 49.40 m Constructed Slope 0.009109 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.31 m

Flow Regime Subcritical Critical Depth 0.26 m

Velocity Downstream 0.93 m/s Critical Slope 0.015802 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 225.63 m Upstream Velocity Head 0.07 m

Ke 0.90 Entrance Loss 0.06 m

Inlet Control Properties

Inlet Control HW Elev. 225.59 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 226.83 m Storm Event Check

Computed Headwater Elevation 225.72 m Discharge 0.2300 m³/s

Headwater Depth/Height 0.85 Tailwater Elevation 225.11 m

Inlet Control HW Elev. 225.68 m Control Type Outlet Control

Outlet Control HW Elev. 225.72 m

Grades

Upstream Invert 225.20 m Downstream Invert 224.75 m

Length 49.40 m Constructed Slope 0.009109 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.37 m

Flow Regime Subcritical Critical Depth 0.31 m

Velocity Downstream 1.28 m/s Critical Slope 0.016719 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 225.72 m Upstream Velocity Head 0.08 m

Ke 0.90 Entrance Loss 0.07 m

Inlet Control Properties

Inlet Control HW Elev. 225.68 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Analysis Component

Storm Event Check Discharge 17.4860 m³/s

Peak Discharge Method: User-Specified

Design Discharge 13.2530 m³/s Check Discharge 17.4860 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.64 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-5480  x 1520 mm Box 17.4878 m³/s 222.37 m 2.38 m/s

Culvert-2 1-900 mm Circular 0.0000 m³/s 222.37 m 0.00 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 222.37 m N/A 

Total ---------------- 17.4878 m³/s 222.37 m N/A 

Culvert Analysis Report

Station 15+885 and 15+955 - Propoosed

160210480-j15_12_proposed conditions design and ch...

13-04-05  09:55:52 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 48

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 222.37 m Discharge 17.4878 m³/s

Inlet Control HW Elev. 222.23 m Tailwater Elevation 221.64 m

Outlet Control HW Elev. 222.37 m Control Type Entrance Control

Headwater Depth/Height 1.23

Grades

Upstream Invert 220.50 m Downstream Invert 220.30 m

Length 50.40 m Constructed Slope 0.003968 m/m

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 1.34 m

Slope Type Steep Normal Depth 0.87 m

Flow Regime N/A Critical Depth 1.01 m

Velocity Downstream 2.38 m/s Critical Slope 0.002510 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 5.48 m

Section Size 5480  x 1520 mm Rise 1.52 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.37 m Upstream Velocity Head 0.51 m

Ke 0.70 Entrance Loss 0.35 m

Inlet Control Properties

Inlet Control HW Elev. 222.23 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 8.4 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation N/A m Discharge 0.0000 m³/s

Inlet Control HW Elev. N/A m Tailwater Elevation 221.64 m

Outlet Control HW Elev. N/A m Control Type Inlet Control

Headwater Depth/Height 0.00

Grades

Upstream Invert 222.60 m Downstream Invert 221.10 m

Length 45.10 m Constructed Slope 0.033259 m/m

Hydraulic Profile

Profile Dry Depth, Downstream 0.00 m

Slope Type Dry Normal Depth 0.00 m

Flow Regime Subcritical Critical Depth 0.00 m

Velocity Downstream 0.00 m/s Critical Slope 0.000000 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.91 m

Section Size 900 mm Rise 0.91 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. N/A m Upstream Velocity Head 0.00 m

Ke 0.90 Entrance Loss 0.02 m

Inlet Control Properties

Inlet Control HW Elev. N/A m Flow Control N/A

Inlet Type Projecting Area Full 0.7 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 222.37 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 223.28 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.28

50.00 223.28
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Peak Discharge Method: User-Specified

Design Discharge 0.2430 m³/s Check Discharge 0.3250 m³/s

Grades Model: Inverts

Invert Upstream 226.80 m Invert Downstream 226.20 m

Length 38.50 m Slope 0.015584 m/m

Drop 0.60 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 228.79 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 226.92 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1200 mm Circular 0.2430 m³/s 227.23 m 0.34 m/s

Trial-2 1-1200 mm Circular 0.3250 m³/s 227.30 m 0.45 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Design

Computed Headwater Elevation 227.23 m Discharge 0.2430 m³/s

Headwater Depth/Height 0.35 Tailwater Elevation 226.92 m

Inlet Control HW Elev. 227.15 m Control Type Entrance Control

Outlet Control HW Elev. 227.23 m

Grades

Upstream Invert 226.80 m Downstream Invert 226.20 m

Length 38.50 m Constructed Slope 0.015584 m/m

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.72 m

Slope Type Steep Normal Depth 0.24 m

Flow Regime N/A Critical Depth 0.26 m

Velocity Downstream 0.34 m/s Critical Slope 0.012307 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.23 m Upstream Velocity Head 0.09 m

Ke 0.90 Entrance Loss 0.08 m

Inlet Control Properties

Inlet Control HW Elev. 227.15 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 228.79 m Storm Event Check

Computed Headwater Elevation 227.30 m Discharge 0.3250 m³/s

Headwater Depth/Height 0.41 Tailwater Elevation 226.92 m

Inlet Control HW Elev. 227.21 m Control Type Entrance Control

Outlet Control HW Elev. 227.30 m

Grades

Upstream Invert 226.80 m Downstream Invert 226.20 m

Length 38.50 m Constructed Slope 0.015584 m/m

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.72 m

Slope Type Steep Normal Depth 0.28 m

Flow Regime N/A Critical Depth 0.30 m

Velocity Downstream 0.45 m/s Critical Slope 0.012140 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 227.30 m Upstream Velocity Head 0.11 m

Ke 0.90 Entrance Loss 0.10 m

Inlet Control Properties

Inlet Control HW Elev. 227.21 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.1370 m³/s Check Discharge 0.1840 m³/s

Grades Model: Inverts

Invert Upstream 229.00 m Invert Downstream 228.44 m

Length 40.80 m Slope 0.013725 m/m

Drop 0.56 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 230.66 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 228.80 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-600 mm Circular 0.1370 m³/s 229.40 m 0.76 m/s

Trial-1 1-600 mm Circular 0.1840 m³/s 229.47 m 1.03 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.66 m Storm Event Design

Computed Headwater Elevation 229.40 m Discharge 0.1370 m³/s

Headwater Depth/Height 0.65 Tailwater Elevation 228.80 m

Inlet Control HW Elev. 229.34 m Control Type Outlet Control

Outlet Control HW Elev. 229.40 m

Grades

Upstream Invert 229.00 m Downstream Invert 228.44 m

Length 40.80 m Constructed Slope 0.013725 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.24 m

Flow Regime Subcritical Critical Depth 0.24 m

Velocity Downstream 0.76 m/s Critical Slope 0.015476 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.40 m Upstream Velocity Head 0.08 m

Ke 0.90 Entrance Loss 0.07 m

Inlet Control Properties

Inlet Control HW Elev. 229.34 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.66 m Storm Event Check

Computed Headwater Elevation 229.47 m Discharge 0.1840 m³/s

Headwater Depth/Height 0.76 Tailwater Elevation 228.80 m

Inlet Control HW Elev. 229.41 m Control Type Outlet Control

Outlet Control HW Elev. 229.47 m

Grades

Upstream Invert 229.00 m Downstream Invert 228.44 m

Length 40.80 m Constructed Slope 0.013725 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.29 m

Flow Regime Subcritical Critical Depth 0.28 m

Velocity Downstream 1.03 m/s Critical Slope 0.016004 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.47 m Upstream Velocity Head 0.09 m

Ke 0.90 Entrance Loss 0.08 m

Inlet Control Properties

Inlet Control HW Elev. 229.41 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.0580 m³/s Check Discharge 0.0780 m³/s

Grades Model: Inverts

Invert Upstream 229.49 m Invert Downstream 229.41 m

Length 18.69 m Slope 0.004280 m/m

Drop 0.08 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 230.91 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 229.77 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-600 mm Circular 0.0580 m³/s 229.80 m 0.32 m/s

Trial-1 1-600 mm Circular 0.0780 m³/s 229.82 m 0.43 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.91 m Storm Event Design

Computed Headwater Elevation 229.80 m Discharge 0.0580 m³/s

Headwater Depth/Height 0.51 Tailwater Elevation 229.77 m

Inlet Control HW Elev. 229.77 m Control Type Outlet Control

Outlet Control HW Elev. 229.80 m

Grades

Upstream Invert 229.49 m Downstream Invert 229.41 m

Length 18.69 m Constructed Slope 0.004280 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.21 m

Flow Regime Subcritical Critical Depth 0.15 m

Velocity Downstream 0.32 m/s Critical Slope 0.015291 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.80 m Upstream Velocity Head 0.01 m

Ke 0.90 Entrance Loss 0.01 m

Inlet Control Properties

Inlet Control HW Elev. 229.77 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.91 m Storm Event Check

Computed Headwater Elevation 229.82 m Discharge 0.0780 m³/s

Headwater Depth/Height 0.54 Tailwater Elevation 229.77 m

Inlet Control HW Elev. 229.77 m Control Type Outlet Control

Outlet Control HW Elev. 229.82 m

Grades

Upstream Invert 229.49 m Downstream Invert 229.41 m

Length 18.69 m Constructed Slope 0.004280 m/m

Hydraulic Profile

Profile M1 Depth, Downstream 0.36 m

Slope Type Mild Normal Depth 0.25 m

Flow Regime Subcritical Critical Depth 0.18 m

Velocity Downstream 0.43 m/s Critical Slope 0.015192 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.82 m Upstream Velocity Head 0.01 m

Ke 0.90 Entrance Loss 0.01 m

Inlet Control Properties

Inlet Control HW Elev. 229.77 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Peak Discharge Method: User-Specified

Design Discharge 0.0730 m³/s Check Discharge 0.1030 m³/s

Grades Model: Inverts

Invert Upstream 229.38 m Invert Downstream 229.51 m

Length 17.76 m Slope -0.007320 m/m

Drop -0.13 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 230.57 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 229.87 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-2 1-600 mm Circular 0.0730 m³/s 229.89 m 0.41 m/s

Trial-1 1-600 mm Circular 0.1030 m³/s 229.92 m 0.57 m/s
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Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.57 m Storm Event Design

Computed Headwater Elevation 229.89 m Discharge 0.0730 m³/s

Headwater Depth/Height 0.84 Tailwater Elevation 229.87 m

Inlet Control HW Elev. 229.87 m Control Type Outlet Control

Outlet Control HW Elev. 229.89 m

Grades

Upstream Invert 229.38 m Downstream Invert 229.51 m

Length 17.76 m Constructed Slope -0.007320 m/m

Hydraulic Profile

Profile A2 Depth, Downstream 0.36 m

Slope Type Adverse Normal Depth 0.00 m

Flow Regime Subcritical Critical Depth 0.17 m

Velocity Downstream 0.41 m/s Critical Slope 0.015204 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.89 m Upstream Velocity Head 0.00 m

Ke 0.90 Entrance Loss 0.00 m

Inlet Control Properties

Inlet Control HW Elev. 229.87 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 230.57 m Storm Event Check

Computed Headwater Elevation 229.92 m Discharge 0.1030 m³/s

Headwater Depth/Height 0.88 Tailwater Elevation 229.87 m

Inlet Control HW Elev. 229.87 m Control Type Outlet Control

Outlet Control HW Elev. 229.92 m

Grades

Upstream Invert 229.38 m Downstream Invert 229.51 m

Length 17.76 m Constructed Slope -0.007320 m/m

Hydraulic Profile

Profile A2 Depth, Downstream 0.36 m

Slope Type Adverse Normal Depth 0.00 m

Flow Regime Subcritical Critical Depth 0.20 m

Velocity Downstream 0.57 m/s Critical Slope 0.015236 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.61 m

Section Size 600 mm Rise 0.61 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 229.92 m Upstream Velocity Head 0.01 m

Ke 0.90 Entrance Loss 0.01 m

Inlet Control Properties

Inlet Control HW Elev. 229.87 m Flow Control N/A

Inlet Type Projecting Area Full 0.3 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Analysis Component

Storm Event Check Discharge 43.4180 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 43.4180 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 222.02 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-750 mm Circular 1.3171 m³/s 223.82 m 3.05 m/s

Culvert-2 1-3660 x 1830 mm Box 21.2507 m³/s 223.82 m 3.85 m/s

Weir Roadway (Constant Elevation) 20.8611 m³/s 223.82 m N/A 

Total ---------------- 43.4288 m³/s 223.82 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 223.82 m Discharge 1.3171 m³/s

Inlet Control HW Elev. 223.51 m Tailwater Elevation 222.02 m

Outlet Control HW Elev. 223.82 m Control Type Outlet Control

Headwater Depth/Height 2.93

Grades

Upstream Invert 221.59 m Downstream Invert 221.38 m

Length 20.60 m Constructed Slope 0.010194 m/m

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 0.69 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 0.69 m

Velocity Downstream 3.05 m/s Critical Slope 0.038582 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.76 m

Section Size 750 mm Rise 0.76 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.82 m Upstream Velocity Head 0.43 m

Ke 0.90 Entrance Loss 0.38 m

Inlet Control Properties

Inlet Control HW Elev. 223.51 m Flow Control N/A

Inlet Type Projecting Area Full 0.5 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 223.82 m Discharge 21.2507 m³/s

Inlet Control HW Elev. 223.82 m Tailwater Elevation 222.02 m

Outlet Control HW Elev. 223.62 m Control Type Inlet Control

Headwater Depth/Height 1.59

Grades

Upstream Invert 220.91 m Downstream Invert 220.92 m

Length 29.40 m Constructed Slope -0.000340 m/m

Hydraulic Profile

Profile CompositeA2PressureProfile Depth, Downstream 1.51 m

Slope Type Adverse Normal Depth N/A m

Flow Regime Subcritical Critical Depth 1.51 m

Velocity Downstream 3.85 m/s Critical Slope 0.003223 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 3.66 m

Section Size 3660 x 1830 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.62 m Upstream Velocity Head 0.51 m

Ke 0.70 Entrance Loss 0.36 m

Inlet Control Properties

Inlet Control HW Elev. 223.82 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 6.7 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000

Culvert Analysis Report

Station 11+800 and 11+812 - Ex Regulatory

w:\...\april 2013\160210480-ex_j16_12_regional.cvm

13-04-05  09:54:11 AM

Stantec Consulting - Canada

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jinnes

CulvertMaster v3.3 [03.03.00.04]

Page 4

Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 20.8611 m³/s Allowable HW Elevation 223.82 m

Roadway Width 10.00 m Overtopping Coefficient 1.68 SI

Length 50.00 m Crest Elevation 223.43 m

Headwater Elevation 223.82 m Discharge Coefficient (Cr) 3.04

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.43

50.00 223.43
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Analysis Component

Storm Event Check Discharge 46.5000 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 46.5000 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 218.33 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-5500 x 1950 mm Box 46.4993 m³/s 221.39 m 4.36 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 221.39 m N/A 

Total ---------------- 46.4993 m³/s 221.39 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 221.39 m Discharge 46.4993 m³/s

Inlet Control HW Elev. 221.39 m Tailwater Elevation 218.33 m

Outlet Control HW Elev. 220.93 m Control Type Inlet Control

Headwater Depth/Height 2.16

Grades

Upstream Invert 217.18 m Downstream Invert 217.16 m

Length 37.90 m Constructed Slope 0.000528 m/m

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 1.94 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 1.94 m

Velocity Downstream 4.36 m/s Critical Slope 0.002707 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 5.50 m

Section Size 5500 x 1950 mm Rise 1.95 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.93 m Upstream Velocity Head 0.96 m

Ke 0.70 Entrance Loss 0.67 m

Inlet Control Properties

Inlet Control HW Elev. 221.39 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 10.7 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 221.39 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 222.88 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 222.88

50.00 222.88
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Analysis Component

Storm Event Check Discharge 11.6610 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 11.6610 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 219.44 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-1800 mm Circular 11.6607 m³/s 223.36 m 4.69 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 223.36 m N/A 

Total ---------------- 11.6607 m³/s 223.36 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 223.36 m Discharge 11.6607 m³/s

Inlet Control HW Elev. 223.33 m Tailwater Elevation 219.44 m

Outlet Control HW Elev. 223.36 m Control Type Outlet Control

Headwater Depth/Height 2.50

Grades

Upstream Invert 218.78 m Downstream Invert 218.36 m

Length 41.60 m Constructed Slope 0.010096 m/m

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 1.64 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 1.64 m

Velocity Downstream 4.69 m/s Critical Slope 0.028428 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.83 m

Section Size 1800 mm Rise 1.83 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.36 m Upstream Velocity Head 1.00 m

Ke 0.90 Entrance Loss 0.90 m

Inlet Control Properties

Inlet Control HW Elev. 223.33 m Flow Control N/A

Inlet Type Projecting Area Full 2.6 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 223.36 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 225.33 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 225.33

50.00 225.33
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Analysis Component

Storm Event Check Discharge 8.5000 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 8.5000 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 215.16 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-1050 mm Circular 5.2620 m³/s 221.14 m 7.07 m/s

Weir Roadway (Constant Elevation) 3.2418 m³/s 221.14 m N/A 

Total ---------------- 8.5038 m³/s 221.14 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 221.14 m Discharge 5.2620 m³/s

Inlet Control HW Elev. 221.14 m Tailwater Elevation 215.16 m

Outlet Control HW Elev. 219.64 m Control Type Inlet Control

Headwater Depth/Height 4.89

Grades

Upstream Invert 215.92 m Downstream Invert 214.50 m

Length 30.70 m Constructed Slope 0.046254 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.83 m

Slope Type Steep Normal Depth 0.72 m

Flow Regime Supercritical Critical Depth 1.05 m

Velocity Downstream 7.07 m/s Critical Slope 0.026426 m/m

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 1.07 m

Section Size 1050 mm Rise 1.07 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 219.64 m Upstream Velocity Head 1.78 m

Ke 0.50 Entrance Loss 0.89 m

Inlet Control Properties

Inlet Control HW Elev. 221.14 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.9 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 3.2418 m³/s Allowable HW Elevation 221.14 m

Roadway Width 10.00 m Overtopping Coefficient 1.65 SI

Length 50.00 m Crest Elevation 221.02 m

Headwater Elevation 221.14 m Discharge Coefficient (Cr) 2.99

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 221.02

50.00 221.02
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Analysis Component

Storm Event Check Discharge 60.0070 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 60.0070 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 220.37 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-6000 x 1250 mm Box 30.1676 m³/s 222.89 m 4.02 m/s

Weir Roadway (Constant Elevation) 29.8527 m³/s 222.89 m N/A 

Total ---------------- 60.0203 m³/s 222.89 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 222.89 m Discharge 30.1676 m³/s

Inlet Control HW Elev. 222.89 m Tailwater Elevation 220.37 m

Outlet Control HW Elev. 222.41 m Control Type Inlet Control

Headwater Depth/Height 2.69

Grades

Upstream Invert 219.53 m Downstream Invert 219.62 m

Length 20.70 m Constructed Slope -0.004348 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 1.25 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 1.25 m

Velocity Downstream 4.02 m/s Critical Slope 0.006586 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.00 m

Section Size 6000 x 1250 mm Rise 1.25 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.41 m Upstream Velocity Head 0.82 m

Ke 0.70 Entrance Loss 0.58 m

Inlet Control Properties

Inlet Control HW Elev. 222.89 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 7.5 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 29.8527 m³/s Allowable HW Elevation 222.89 m

Roadway Width 10.00 m Overtopping Coefficient 1.67 SI

Length 50.00 m Crest Elevation 222.39 m

Headwater Elevation 222.89 m Discharge Coefficient (Cr) 3.03

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 222.39

50.00 222.39
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Analysis Component

Storm Event Check Discharge 71.8880 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 71.8880 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.57 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-900 mm Circular 2.5422 m³/s 223.77 m 5.06 m/s

Culvert-2 1-4575  x 1520 mm Box 25.0389 m³/s 223.77 m 4.25 m/s

Weir Roadway (Constant Elevation) 44.3234 m³/s 223.77 m N/A 

Total ---------------- 71.9045 m³/s 223.77 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 223.77 m Discharge 2.5422 m³/s

Inlet Control HW Elev. 223.77 m Tailwater Elevation 221.57 m

Outlet Control HW Elev. 223.27 m Control Type Inlet Control

Headwater Depth/Height 2.79

Grades

Upstream Invert 221.21 m Downstream Invert 220.29 m

Length 30.30 m Constructed Slope 0.030363 m/m

Hydraulic Profile

Profile CompositePressureProfileS1 Depth, Downstream 0.65 m

Slope Type N/A Normal Depth 0.60 m

Flow Regime Subcritical Critical Depth 0.87 m

Velocity Downstream 5.06 m/s Critical Slope 0.015684 m/m

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 0.91 m

Section Size 900 mm Rise 0.91 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.27 m Upstream Velocity Head 0.80 m

Ke 0.50 Entrance Loss 0.38 m

Inlet Control Properties

Inlet Control HW Elev. 223.77 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.7 m²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 223.77 m Discharge 25.0389 m³/s

Inlet Control HW Elev. 223.77 m Tailwater Elevation 221.57 m

Outlet Control HW Elev. 223.41 m Control Type Inlet Control

Headwater Depth/Height 1.99

Grades

Upstream Invert 220.73 m Downstream Invert 220.62 m

Length 21.65 m Constructed Slope 0.005081 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 1.29 m

Slope Type Steep Normal Depth 1.18 m

Flow Regime Supercritical Critical Depth 1.45 m

Velocity Downstream 4.25 m/s Critical Slope 0.002818 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 4.57 m

Section Size 4575  x 1520 mm Rise 1.52 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.41 m Upstream Velocity Head 0.73 m

Ke 0.70 Entrance Loss 0.51 m

Inlet Control Properties

Inlet Control HW Elev. 223.77 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 7.0 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 44.3234 m³/s Allowable HW Elevation 223.77 m

Roadway Width 10.00 m Overtopping Coefficient 1.67 SI

Length 50.00 m Crest Elevation 223.11 m

Headwater Elevation 223.77 m Discharge Coefficient (Cr) 3.02

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.11

50.00 223.11
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Analysis Component

Storm Event Check Discharge 43.4180 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 43.4180 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.70 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-750 mm Circular 1.0425 m³/s 223.64 m 2.29 m/s

Culvert-2 2-3660 x 1830 mm Box 42.3770 m³/s 223.64 m 3.84 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 223.64 m N/A 

Total ---------------- 43.4195 m³/s 223.64 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 223.64 m Discharge 1.0425 m³/s

Inlet Control HW Elev. 223.15 m Tailwater Elevation 221.70 m

Outlet Control HW Elev. 223.64 m Control Type Outlet Control

Headwater Depth/Height 2.41

Grades

Upstream Invert 221.80 m Downstream Invert 220.80 m

Length 52.20 m Constructed Slope 0.019157 m/m

Hydraulic Profile

Profile PressureProfile Depth, Downstream 0.90 m

Slope Type N/A Normal Depth N/A m

Flow Regime N/A Critical Depth 0.63 m

Velocity Downstream 2.29 m/s Critical Slope 0.027306 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.76 m

Section Size 750 mm Rise 0.76 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.64 m Upstream Velocity Head 0.27 m

Ke 0.90 Entrance Loss 0.24 m

Inlet Control Properties

Inlet Control HW Elev. 223.15 m Flow Control N/A

Inlet Type Projecting Area Full 0.5 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 223.64 m Discharge 42.3770 m³/s

Inlet Control HW Elev. 223.64 m Tailwater Elevation 221.70 m

Outlet Control HW Elev. 223.49 m Control Type Inlet Control

Headwater Depth/Height 1.58

Grades

Upstream Invert 220.75 m Downstream Invert 220.60 m

Length 55.50 m Constructed Slope 0.002703 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 1.51 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 1.51 m

Velocity Downstream 3.84 m/s Critical Slope 0.003222 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 3.66 m

Section Size 3660 x 1830 mm Rise 1.83 m

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 223.49 m Upstream Velocity Head 0.67 m

Ke 0.70 Entrance Loss 0.47 m

Inlet Control Properties

Inlet Control HW Elev. 223.64 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 13.4 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 223.64 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 224.21 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 224.21

50.00 224.21
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Analysis Component

Storm Event Check Discharge 46.5370 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 46.5370 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 218.06 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-Custom 6.10 x 2.13m Box 46.5351 m³/s 220.42 m 4.21 m/s

Weir Roadway (Constant Elevation) 0.0000 m³/s 220.42 m N/A 

Total ---------------- 46.5351 m³/s 220.42 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 220.42 m Discharge 46.5351 m³/s

Inlet Control HW Elev. 220.42 m Tailwater Elevation 218.06 m

Outlet Control HW Elev. 220.19 m Control Type Inlet Control

Headwater Depth/Height 1.65

Grades

Upstream Invert 216.90 m Downstream Invert 216.80 m

Length 48.00 m Constructed Slope 0.002083 m/m

Hydraulic Profile

Profile M2 Depth, Downstream 1.81 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 1.81 m

Velocity Downstream 4.21 m/s Critical Slope 0.002531 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.10 m

Section Size Custom 6.10 x 2.13m Rise 2.13 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 220.19 m Upstream Velocity Head 0.81 m

Ke 0.70 Entrance Loss 0.57 m

Inlet Control Properties

Inlet Control HW Elev. 220.42 m Flow Control Submerged

Inlet Type 0° wingwall flares Area Full 13.0 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.0000 m³/s Allowable HW Elevation 220.42 m

Roadway Width 10.00 m Overtopping Coefficient 1.60 SI

Length 50.00 m Crest Elevation 223.22 m

Headwater Elevation N/A m Discharge Coefficient (Cr) 2.90

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.22

50.00 223.22
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Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 11.6610 m³/s

Grades Model: Inverts

Invert Upstream 219.40 m Invert Downstream 217.90 m

Length 68.50 m Slope 0.021898 m/m

Drop 1.50 m

Headwater Model: Maximum Allowable HW

Headwater Elevation 225.30 m

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 219.07 m

Name  Description  Discharge  HW Elev.  Velocity 

x Trial-1 1-1950 mm Circular 11.6610 m³/s 223.04 m 4.40 m/s
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Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 225.30 m Storm Event Check

Computed Headwater Elevation 223.04 m Discharge 11.6610 m³/s

Headwater Depth/Height 1.84 Tailwater Elevation 219.07 m

Inlet Control HW Elev. 223.04 m Control Type Inlet Control

Outlet Control HW Elev. 222.80 m

Grades

Upstream Invert 219.40 m Downstream Invert 217.90 m

Length 68.50 m Constructed Slope 0.021898 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 1.59 m

Slope Type Steep Normal Depth 1.59 m

Flow Regime Supercritical Critical Depth 1.65 m

Velocity Downstream 4.40 m/s Critical Slope 0.020509 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.98 m

Section Size 1950 mm Rise 1.98 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.80 m Upstream Velocity Head 0.92 m

Ke 0.90 Entrance Loss 0.83 m

Inlet Control Properties

Inlet Control HW Elev. 223.04 m Flow Control N/A

Inlet Type Projecting Area Full 3.1 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Analysis Component

Storm Event Check Discharge 8.5180 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 8.5180 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 216.46 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-1200 mm Circular 4.8503 m³/s 221.00 m 4.28 m/s

Weir Roadway (Constant Elevation) 3.6737 m³/s 221.00 m N/A 

Total ---------------- 8.5240 m³/s 221.00 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 221.00 m Discharge 4.8503 m³/s

Inlet Control HW Elev. 220.58 m Tailwater Elevation 216.46 m

Outlet Control HW Elev. 221.00 m Control Type Outlet Control

Headwater Depth/Height 3.44

Grades

Upstream Invert 216.80 m Downstream Invert 215.80 m

Length 48.30 m Constructed Slope 0.020704 m/m

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 1.14 m

Slope Type Mild Normal Depth N/A m

Flow Regime Subcritical Critical Depth 1.14 m

Velocity Downstream 4.28 m/s Critical Slope 0.041901 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 1.22 m

Section Size 1200 mm Rise 1.22 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 221.00 m Upstream Velocity Head 0.88 m

Ke 0.90 Entrance Loss 0.79 m

Inlet Control Properties

Inlet Control HW Elev. 220.58 m Flow Control N/A

Inlet Type Projecting Area Full 1.2 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 3.6737 m³/s Allowable HW Elevation 221.00 m

Roadway Width 10.00 m Overtopping Coefficient 1.65 SI

Length 50.00 m Crest Elevation 220.87 m

Headwater Elevation 221.00 m Discharge Coefficient (Cr) 3.00

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 220.87

50.00 220.87
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Analysis Component

Storm Event Check Discharge 60.0070 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 60.0070 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 220.68 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-6000 x 1800 mm Box 39.0656 m³/s 222.89 m 4.00 m/s

Weir Roadway (Constant Elevation) 20.9526 m³/s 222.89 m N/A 

Total ---------------- 60.0181 m³/s 222.89 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 222.89 m Discharge 39.0656 m³/s

Inlet Control HW Elev. 222.89 m Tailwater Elevation 220.68 m

Outlet Control HW Elev. 222.68 m Control Type Inlet Control

Headwater Depth/Height 1.83

Grades

Upstream Invert 219.60 m Downstream Invert 219.60 m

Length 50.90 m Constructed Slope 0.000000 m/m

Hydraulic Profile

Profile CompositeH2PressureProfile Depth, Downstream 1.63 m

Slope Type Horizontal Normal Depth N/A m

Flow Regime Subcritical Critical Depth 1.63 m

Velocity Downstream 4.00 m/s Critical Slope 0.002511 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 6.00 m

Section Size 6000 x 1800 mm Rise 1.80 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 222.68 m Upstream Velocity Head 0.67 m

Ke 0.70 Entrance Loss 0.47 m

Inlet Control Properties

Inlet Control HW Elev. 222.89 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 10.8 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 20.9526 m³/s Allowable HW Elevation 222.89 m

Roadway Width 10.00 m Overtopping Coefficient 1.68 SI

Length 50.00 m Crest Elevation 222.50 m

Headwater Elevation 222.89 m Discharge Coefficient (Cr) 3.04

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 222.50

50.00 222.50
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Analysis Component

Storm Event Check Discharge 71.8880 m³/s

Peak Discharge Method: User-Specified

Design Discharge 0.0000 m³/s Check Discharge 71.8880 m³/s

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 221.64 m

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-5480  x 1520 mm Box 30.9452 m³/s 223.65 m 3.71 m/s

Culvert-2 1-900 mm Circular 0.9690 m³/s 223.65 m 2.87 m/s

Weir Roadway (Constant Elevation) 39.9896 m³/s 223.65 m N/A 

Total ---------------- 71.9038 m³/s 223.65 m N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 223.65 m Discharge 30.9452 m³/s

Inlet Control HW Elev. 223.65 m Tailwater Elevation 221.64 m

Outlet Control HW Elev. 223.24 m Control Type Inlet Control

Headwater Depth/Height 2.07

Grades

Upstream Invert 220.50 m Downstream Invert 220.30 m

Length 50.40 m Constructed Slope 0.003968 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 1.52 m

Slope Type Steep Normal Depth N/A m

Flow Regime Supercritical Critical Depth 1.48 m

Velocity Downstream 3.71 m/s Critical Slope 0.002587 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 5.48 m

Section Size 5480  x 1520 mm Rise 1.52 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.24 m Upstream Velocity Head 0.74 m

Ke 0.70 Entrance Loss 0.52 m

Inlet Control Properties

Inlet Control HW Elev. 223.65 m Flow Control N/A

Inlet Type 0° wingwall flares Area Full 8.4 m²

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 223.65 m Discharge 0.9690 m³/s

Inlet Control HW Elev. 223.56 m Tailwater Elevation 221.64 m

Outlet Control HW Elev. 223.65 m Control Type Entrance Control

Headwater Depth/Height 1.15

Grades

Upstream Invert 222.60 m Downstream Invert 221.10 m

Length 45.10 m Constructed Slope 0.033259 m/m

Hydraulic Profile

Profile S2 Depth, Downstream 0.47 m

Slope Type Steep Normal Depth 0.47 m

Flow Regime Supercritical Critical Depth 0.58 m

Velocity Downstream 2.87 m/s Critical Slope 0.016892 m/m

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 0.91 m

Section Size 900 mm Rise 0.91 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 223.65 m Upstream Velocity Head 0.25 m

Ke 0.90 Entrance Loss 0.22 m

Inlet Control Properties

Inlet Control HW Elev. 223.56 m Flow Control N/A

Inlet Type Projecting Area Full 0.7 m²

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
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Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 39.9896 m³/s Allowable HW Elevation 223.65 m

Roadway Width 10.00 m Overtopping Coefficient 1.67 SI

Length 50.00 m Crest Elevation 223.04 m

Headwater Elevation 223.65 m Discharge Coefficient (Cr) 3.03

Submergence Factor (Kt) 1.00

Sta (m) Elev. (m)

0.00 223.04

50.00 223.04




