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1.0 Introduction
1.1 General

WMI & Associates Limited has been retained by Queen's Court Homes to prepare a
Functional Servicing and Stormwater Management Report in support of a draft plan
of subdivision in the Town of Penetanguishene, Ontario. The proposed development
is located east of Fox Street, south of Broad Street, and west of Church Street.

This Report has been based on our discussions with Town of Penetanguishene
(Town) Staff. Our work conforms to the current Town Engineering Design Standards,
and Ministry of the Environment (MOE) stormwater management design guidelines.

1.2 Background

The subject property comprises a total of 12.01ha and is legally described as part of
Lots 104 to 113, West Side of Church Street, Registered Plan 70, Town of
Penetanguishene, County of Simcoe.

This residential development portion of the property is 5.84ha in size and comprises
87 Single Family Residential Lots, and 28 units within a medium density residential
block. The roadways, a SWM block, open space lands and environmental protection
lands comprise the remaining 6.17ha. The site is irregular in shape, and is currently a
wooded area. The lands to the north, east and west are developed with residential
lots containing residential dwellings, as well as some vacant lots predominantly to the
east along church street. The lands to south (Bay Moorings Development) are a
private residential development comprising single family lots and townhouse units. A
future extension of Beck Boulevard (Municipal Roadway) is also proposed as a part
of that development although it has not yet been constructed at the time of writing
this report.

This report is in support of a planning application and is based upon topographic
information obtained from the Town and a topographic survey prepared by WMI &
Associates Ltd., and a Draft Plan of Proposed Subdivision prepared by Lucas &
Associates Ltd. Refer to Appendix A for the Site Location Plan (Figure 1), and the
Draft Plan of Proposed Subdivision.
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2.0 Existing Conditions
2.1 Topography and Drainage Patterns

There are currently no stormwater controls on the site, and all runoff is in the form of
sheet flow. The site drains predominantly from east to west, towards the existing lots
fronting onto Fox Street. There is an existing 975mm diameter concrete storm sewer
located to the south west of this site which collects and conveys drainage from Fox
Street, the subject lands, and external areas prior to outletting to Georgian Bay.

The predominant topographic feature within the site is a bluff which traverses the site
in the north-south direction, within the east half of the site. Due to the steep
topography of the ridge, the developed portion of the site is situated to the west of it.

The highest elevation within the site boundary is above the ridge along the boundary
with lots fronting onto Church Street. The lowest elevation within the site is located
at the south west corner of the site, within the proposed medium density residential
block.

2.2 External Drainage

There is approximately 13.92ha of external area which drains into the subject site.
The primary outlet for these lands is from a set of catchbasins and a 300mm
diameter culvert from Church Street which outlets into the subject site at the north
east end, into open space Block 92. Through the subject lands, this runoff is
conveyed by a ditch which traverses the bluff then translates to sheet flow as the
ditch flattens out and terminates partway through the site, at the toe of the bluff
slope.

Smaller portions of these external lands sheet flow onto the subject site from existing
and vacant residential lots fronting onto Church Street, further to the south, and
along the east boundary.

For pre-development drainage details, refer to the Pre-Development Drainage Plan,
Figure 2 in Appendix A.

2.3  Existing Water and Sanitary Services

The subject site currently does not contain any water or sanitary services. However
municipal sanitary sewers and watermains are existing on Fox Street, Broad Street,
and Church Street which surround the site. There are new water and sanitary
services that are to be constructed on the extension of Beck Boulevard from the
existing development to the south. The subject development will connect to the Beck
Boulevard sanitary sewer at the north boundary of the adjacent development. A
watermain connection is also proposed at this location on Beck Boulevard, as well as
to the Broad Street watermain at the north limit of the site.

WMI 09-062
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2.4 Soil Conditions

According to the Soils Map of Simcoe County, Ontario, Soil Survey Report prepared
for the Department of Agriculture, the subject site and external areas consists of
Tioga loamy sand and Alliston sandy loam. These soils have been identified as being
within hydrologic soils group 'A" and 'AB' respectively; and are considered to have
good to imperfect drainage. This information has been used to determine the
composite runoff Curve number for the drainage areas within and external to the 221
Fox Street Development, in order to define the hydrologic losses in the SWMHYMO
model.

A Preliminary Geotechnical Investigation has also been prepared by Peto MacCallum
Ltd. (PML) for the subject development. From the soils sampling and testing
conducted from three boreholes, this report finds that the predominant soil deposit
below the topsoil layer is sand, with some seams of clayey silt and till. The
groundwater table is approximately 1.9m to 4.4m below existing grades (average of
2.0m in depth), as measured from standpipes installed at the borehole locations.
This high groundwater table may require the need for trench dewatering in some
locations to facilitate sewer construction.

The investigation also reveals that the native sand soils are in a loose to very loose
state which will require 1.5m of engineered fill below house foundations, or deep
pilings/ piers incorporated into footing designs to overcome low bearing pressures
afforded by the native soils.

2.5 Hydrogeologic Conditions

A Hydrogeologic Function Analysis has been conducted by lan D. Wilson &
Associates, to determine the impacts that the development will have on the
groundwater regime and the woodlot area that is to be preserved (Block 90).

The study indicates a westerly flow of groundwater towards Penetang Bay, with
water table depths being within approximately 2.0m of the existing ground surface in
the low-lowing western portion of the site (based on PML borehole records).

A water budget analysis that was completed as a part of this report identifies that the
pre-development on-site infiltration for the 12.01ha site area is 3.9x10'L/yr, using a
water surplus of 466mm/yr, and based on runoff and infiltration coefficients they have
determined are appropriate for the existing condition. The report further identifies that
the post-development on-site infiltration is 2.7x10" L/yr.

To minimize the effects of urbanization of the groundwater regime and facilitate

development, the report recommends that on-site infiltration and surface water
retention be employed.
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3.0 Post-Development Conditions
3.1 Sanitary Servicing

The development is to be provided with a network of 200mm diameter sanitary
sewers and service laterals. Sanitary sewer drainage will flow southward and connect
to the new sanitary manhole located in the new extension of Beck Boulevard, at the
shared boundary with the development to the south. This sewer drains southward
onto Hunter Road, then onto Fox Street and southward to a pumping station. It
should be noted that trench dewatering will likely be required to facilitate construction
of the sewer, based on available groundwater table information.

It is understood that the Town is currently assessing the capacity of the Fox St.
sewer to determine if it can accommodate flows generated by the proposed
development. A preliminary Sanitary Sewer Design sheet is contained in Appendix B
for reference.

3.2 Water Servicing

The development is to be provided with a network of 150mm municipal watermains
that will provide potable water and fire flow distribution. Municipally accepted fire
hydrants will be provided for fire fighting. The watermain terminations at the ends of
streets ‘A’ and ‘B’ will be looped onto each other. The medium density residential
block will be provided with a 150mm stub and blow-off for future connection.

It is proposed to connect to the new watermain at the south limit of the site at the
future extension of Beck Boulevard, and possibly connect to the existing watermain
on Broad street at the proposed intersection with of Beck Boulevard. Watermain
disinfection and pressure testing will be conducted in accordance with municipal
criteria.

From recent fire hydrant service records provided by the Town of Penetanguishene,
static pressures from existing fire hydrants to the south of the development area on
Fox Street and Hunter Road are in the range of 70 - 80 P.S.l. On this basis, it is
presumed that adequate fire flow pressures will be available in the watermains that
are proposed to be extended into the subject development.

For further water and sanitary servicing details refer to the General Servicing
Concept Plan contained in Appendix D.

3.3  Utilities
Since the development is situated within an existing residential community that is
serviced with telephone, cable TV, hydro, and gas services, it is presumed that the

various utilities servicing the area can service the proposed development without
extensive area network upgrades.
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3.4 Internal Grading & Drainage

To accommodate steep slopes across the east portion of the site, roads will be
graded to a maximum of 7.0%. To achieve adequate drainage to the SWM facility
from the north and south extremity areas of the site, a saw-toothed road grading
pattern is proposed along certain sections of Beck Boulevard. This grading method
keeps roadway slopes to a minimum of 0.5% and positive drainage to all
catchbasins, and utilizes a series of declining 'peaks' along the road profile in order
to keep overall slopes measured from 'peak’ to 'peak’ lower than 0.5% as needed to
match site boundary grades and still provide an adequate overland flow route for
major storm drainage.

The lots will be graded primarily by split drainage in low lying areas, with the front
yards being sloped towards the proposed right-of-way and the backyards being
directed towards the rear of the lots. For lots adjacent to the bluff, walk-up lots with
Rear lot swales will be required. Rear lot catchbasins will be provided in certain
critical areas to provide adequate rear to front drainage.

For further grading and drainage details refer to the Lot Grading Concept Plan
contained in Appendix D.

35 Foundations & Groundwater Considerations

As noted in the Preliminary Geotechnical Investigation, it is noted that house footing
grades should be kept to a minimum of 0.6m above the seasonally high groundwater
table. In this regard, proposed grades shown on the Concept Lot Grading Plan have
been set as high as possible in certain critical areas, while also taking into
consideration the desire to cut/fill balance the site and provide positive drainage to
the drainage outlet. Future groundwater monitoring and detailed lot grading during
the detailed design phase will identify particular concern areas to address this issue.

Also, the Investigation notes that loose to very loose native sand soils are present
throughout the site, which will not provide adequate bearing resistances for typical
house footing construction methods. To rectify this, 1.5m of engineered fill could be
placed beneath footing levels or a pier / piling system could be implemented to bear
foundations onto more suitable soils deeper underground.

Depending on the grading of the roadways that are to be finalized during the detailed
design phase, pavement subgrade will comprise native soils or engineered fill. A
typical a road base cross section should be sufficient for the subdivision, with the
exception of frost-susceptible areas which may require additional granular base
thickness. Proof-rolling of the subgrade will be required to identify such areas.

For further details pertaining to the groundwater table and foundation/ pavement

design recommendations, refer to the Preliminary Geotechnical Investigation
prepared by Peto MacCallum Ltd.

WMI 09-062
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4.0 Stormwater Management
4.1 Design Criteria

Internal storm sewers and a stormwater management pond are proposed for the site
to ensure that drainage from the subject development is safely attenuated and
conveyed to the existing downstream site outlet. Drainage from external lands will be
routed through a separate drainage route and into the block 90 woodlot. Runoff from
all external areas and the subject development will eventually drain into the
downstream 975mm diameter Fox Street storm sewer outlet.

The stormwater management design for the site will incorporate the policies and
criteria of a number of agencies, including the Ministry of the Environment (MOE),
and the Town of Penetanguishene.

From these, the stormwater management design criteria for the subject site are
summarized below:

o Stormwater Quality controls will be provided based on the guidelines described in
the Ministry of the Environment 2003 Stormwater Management Planning and
Design Manual at an Enhanced Level of Protection.

e The Town's Guidelines will be used as a reference for the design of the
stormwater management system.

e The 'Orillia-Brain' rainfall intensity-duration-frequency (IDF) curves will be used to
determine the peak flow rates and runoff volumes generated on the site.

o Post-development peak flows from the proposed development will be controlled
to pre-development levels for up to the 2- year design storm event, which are
based on the governing of the 24-hour SCS Type-IlI storm distribution and 4-hour
Chicago storm distribution.

e Post-development peak flows from the proposed development for storms in
excess of the 2-year design storm event, up to and including the 100-year storm
event will be controlled to a level that is within the available capacity of the
975mm diameter storm sewer outlet on Fox Street.

e Storm flows from external lands will be routed through the block 90 woodlot and
by-pass the proposed SWM facility to mimic existing conditions. Excess runoff not
retained within the woodlot will be directed to a storm sewer which will also serve
as an outlet for the SWM facility, and subsequently into the Fox Street storm
sewer outlet.

e Storm sewers will be designed to convey minor system flows (up to the 5-year
design storm event), and runoff from major storm events will be conveyed
overland through municipal right-of-ways.

o Erosion and sediment control shall be provided during the construction phase and
until the site is fully stabilized.

WMI 09-062
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4.2 Proposed Drainage

Post-development drainage patterns on site will be generally consistent with that of
the existing conditions. Runoff from the site will be conveyed to a centrally located
stormwater management facility at the west end of the site, where peak flow
attenuation and quality control will be provided. The subdivision will be drained by a
new municipal storm sewer system and a curb-and gutter cross section to collect and
convey minor (5-year) and major system (100-year) flows, respectively.

The subject site is identified as catchment 101 for the purposes of the stormwater
modelling aspects containing in this report. This area includes all of the residential
lots, roadways, Block 92 & 93 woodlots, as well as the Medium Density Block 88.

The upstream external lands are divided into two (2) separate post-development
drainage catchments: EXT 1 and EXT 2. These areas are currently uncontrolled and
outlet through a 300mm diameter culvert on Church Street then to a downstream
ditch which runs through the north east end of the subject site, within a drainage
easement.

To capture drainage from these external lands, an alternate conveyance route is
proposed through the rear of lots 25-27 and 33-36, which will outlet directly to the
block 90 woodlot immediately west of Beck Boulevard. To avoid flooding of the
existing lots to the west of the woodlot which front onto Fox Street, an interceptor
swale will be graded in along the west property boundary to direct runoff not retained
by the woodlot into a ditch inlet catchbasin and subsequently to a storm sewer which
will outlet to the new Fox street sewer.

External drainage from smaller parcels of land fronting onto the west side of Church
Street and the south side of Broad Street will be conveyed through rear lot swales
and catchbasins as required, and also connect to the external storm sewer system.

A third external drainage area, EXT 3 has also been considered to the west of the
subject site (downstream) since this area is also tributary to the existing 975mm
diameter storm sewer on Fox Street. EXT 3 also includes the block 90 woodlot which
is internal to the site, since runoff this area will continue to flow towards Fox Street
and not into the proposed SWM facility (as is the case for the remainder of EXT 3).

To drain outflows from the proposed SWM facility and external flows to the existing
975mm diameter storm sewer crossing Fox Street, a 205m long external storm sewer
is proposed to be constructed on Fox Street. This will provide a safe outlet for the
subject development and upstream external lands while minimizing flooding risk for
existing properties along Fox Street.

For further post-development drainage details, refer to the Post-Development
Drainage Plan, Figure 3, contained in Appendix A.

WMI 09-062
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5.0 Hydrologic Analysis
5.1 Rainfall Data

The 24-hour SCS Type-Il and the 4-hour Chicago Storm rainfall distributions were
used for the 1:2, 1:5, 1:25, and 1:100 year storm event calculations. The Regional
storm event modelled was based on the Timmins Regional Storm. The SCS and
Chicago storms were developed from the recorded rainfall data from the Orillia-Brain-
Intensity-Duration-Frequency (IDF) curves/values.

5.2 Time of Concentration

The Airport Formula was used to calculate the time of concentration. The time of
concentration is a function of “time to peak,” which represents the time from the
beginning of rainfall to the peak of the runoff hydrograph. It is indicative of the
basin’s response to storm events. It depends on the physical characteristics of the
watershed, such as length, slope, area and surface cover. Estimates of time to peak
were determined using the area’s time of concentration determined by computing a
travel time of an overland flow component and, where applicable, a channel/pipe
travel time and then adding the respective travel times together. Refer to Appendix
B for related calculations.

5.3 Pre-Development Condition Modelling Results
Using the site drainage area as illustrated on Figure 2 and the hydrologic modelling
program SWMHYMO, the total flows were determined for the 2-year through to 100-

year storm events.

The 4-hour Chicago Storm and 24-hour SCS Type-Il pre-development peak flows for
the North and South Catchments are summarized in Table 1 below.

Table 1: 4-Hour Chicago Storm Pre-Development Peak Flows

Area
Design Storm (ha) Pre-Development Peak Flows
a
2yr. S5yr. 25 yr. 100 yr.
m3/s m3/s m3/s m3/s
4-hr Chicago 29.30 0.064 0.138 0.292 0.458
24-hr SCS I 29.30 0.121 0.226 0.429 0.634

The pre-development hydrologic model runs for the 4-hour Chicago and SCS Type-lII
storm distributions can be found in Appendix C.

WMI 09-062
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5.4 Post-Development Condition Modelling Results

The 4-hour Chicago Storm uncontrolled post-development peak flows are
summarized in Table 2 below.

Table 2. 4-Hour Chicago Storm Post-Development Uncontrolled Peak Flows

Catchment Area 4-Hour Chicago Storm Distribution
(ha) Uncontrolled Post-Development Peak Flows

25mm 2yr. S5yr. 25yr. 100 yr.

m3/s m3/s m3/s m3/s m3/s

101 11.05 0.342 0.473 0.669 1.040 1.454
EXT1 7.78 0.021 0.046 0.096 0.197 0.304
EXT2 6.14 0.146 0.197 0.279 0.427 0.599
EXT3 4.36 0.009 0.019 0.038 0.075 0.115

The 24-hour SCS Type-Il uncontrolled post-development peak flows are summarized
in Table 3 below.

Table 3: 24-Hr SCS Type-Il Storm Post-Development Uncontrolled Peak Flows

Catchment Area 24-Hour SCS Type-Il Distribution
(ha) Uncontrolled Post-Development Peak Flows

2yr. 5yr. 25yr. 100 yr. Timmins

m?3/s m3/s m3/s m3/s m3/s
101 11.05 0.382 0.577 0.953 1.310 0.874
EXT1 7.78 0.090 0.159 0.289 0.417 0.488
EXT2 6.14 0.165 0.254 0.435 0.629 0.486
EXT3 4.36 0.034 0.060 0.108 0.156 0.239

The post-development hydrologic model runs for the SCS Type-ll and 4-hour
Chicago storm distributions can be found in Appendix C.

WMI 09-062
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6.0 Quantity Control
6.1 Max Release Rate to Fox Street Sewer Outlet

Although peak flow attenuation to pre-development levels is not required for storm
events in excess of the 2-year storm event, the release rate for 5-year through to
100-year storm events is required be within the allotted capacity of the existing
975mm diameter Fox Street outlet pipe.

The allotted capacity for the subject development is pipe's capacity less the storm
flows from external lands which are tributary to this pipe.

The capacity of the 975mm diameter pipe is 2.338m?%s (as noted in the Functional
Servicing Report completed by RJ Burnside & Associates Limited for the Village at
Bay Moorings Residential Development Located to the south of the subject
development).

The most critical/ governing storm flow that this pipe is to convey is the 100-year
storm flow.

The existing 100-year flow from the development to the south is 0.933m?%s
(referenced from the Village at Bay Moorings Development Phase 4 FSR prepared
by WMI & Associates Ltd., September 2012).

The existing 100-year flow from the external lands to the east and west of the site is
1.071m%'s (combined flows from EXT 1, 2, 3 as detailed in this report). Therefore, the
maximum allotted release rate for the subject site into the 975mm diameter Fox
Street outlet pipe is 0.334m?3/s (2.338 - 0.933 - 1.071).

From comparing the uncontrolled post development peak flows noted in Tables 2 & 3
for catchment 101, it can be seen that the uncontrolled post-development peak flows
exceed the allowable release rate levels for the 2-year through to 100-year storm
events, therefore some peak flow attenuation is required.

6.2 Preliminary SWM facility Design

In comparing the model run outputs from 24-hour SCS Type-Il and 4-hour Chicago
storm distributions, the 24-hour SCS Type-II Distribution consistently produced more
conservative storage volumes, and therefore were used in establishing the size and
preliminary design of the proposed Stormwater management facility.

The proposed stormwater management facility will be designed to incorporate
guantity controls for the runoff generated on-site. Table 4 below provides an overall
release rate and stage-storage-discharge summary for the controlled discharge from
a SWM facility that would be required to attenuate all storm events up to including
the 100-year storm event to the allowable release rate levels.

WMI 09-062
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Table 4: Release Rate & SWM Facility Stage-Storage-Discharge Summary

Storm 4-hr Chicago Catchment Pond Outflow- Estimated Estimated
Event Storm Pre- 101 Post- Post SWM Facility SWM Facility
(Year) Development Development Development | Active Storage | Water Levels
Peak Flows Peak Flows- Controlled Volume (MASL)
(m3/s) Uncontrolled Peak Flow - (m3)
(per Table 1) (m3/s) Catchment
(per Table 3) 101
(m3/s)
2 0.064 0.382 0.063 888 185.74
5 0.138 0.577 0.131 1183 185.91
25 0.292 0.953 0.251 1708 186.19
100 0.458 1.310 0.299 2258 186.47

From comparing the Total Post-development Peak Flows from table 3 to the
allowable release flows noted previously, it can be seen that the SWM facility storage
volumes and storage water levels are sufficient to attenuate peak flows to below
allowable levels, for 5-year through to 100-year storm events. Also, it can be seen
from table 4 that that the post development peak flow can be reduced to pre-
development levels for the 2-year design storm event.

The proposed SWM facility illustrated in Figure 3 (Contained in Appendix A) is sized
to provide adequate storage to attenuate flows to the permitted release rates noted
previously, based on a permanent pool elevation of 185.10masl. The preliminary
design is also in accordance with the summary of design guidance for Wet Pond
facilities noted in the Ministry of the Environment's 2003 Stormwater Management
Planning and Design Manual, table 4.6.

To meet the release rate requirements at various design storm events, multiple
orifice and/or weir controls will be required to restrict flows are various stages within
the pond. For the 2-year pre-development release rate target, a small diameter
orifice control will likely be sufficient, however to accommodate larger release flows
from larger storm events, a manhole cut-out weir will likely be required.

An earthen weir and associated overland flow channel will be incorporated into the
SWM facility design to permit regional storm flows to pass without overtopping the

facility or flooding adjacent properties.

A detailed analysis of the SWM facility, including the stage, storage and discharge,
and inlet / outlet configuration will be provided during the detailed design phase.

Other Preliminary SWM facility Calculations are contained in Appendix B for
reference.
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7.0 Quality Control

The stormwater management requirements for this site were determined in
consultation with the Town of Penetanguishene. The appropriate level of quality
control was determined to be at an 'enhanced' level as defined by the MOE's
Stormwater Management Planning & Design Manual (2003), which equates to the
provision of 80% total suspended solids (TSS) removal.

An integrated treatment train approach will also be implemented to design the storm
drainage system, which will help minimize any negative impacts the proposed
development may have on the existing quality of stormwater runoff. The integrated
treatment train approach is premised on providing quality control at the following
three separate locations within the development:

i) Lot Level Control: Reduced lot grading and roof leaders discharging to pervious
surfaces on the residential lots will encourage infiltration and ultimately
groundwater recharge at the source within the development.

ii) Conveyance Control: Grassed swales will be utilized where necessary to convey
stormwater runoff to either the storm sewer system or wet pond facility directly.
The grassed swales within the development will not only provide stormwater
conveyance but also aid in quality control enhancement of the stormwater before
it enters the proposed wet pond facility and ultimately exits the subject lands.
Also, due to the nature of the development which requires the use of an urban
road cross-section, all proposed catchbasins will be equipped with sumps to help
promote the removal of suspended solids travelling within the storm sewer
system before being released into the end-of-pipe wet pond facility.

iii) End-of-pipe Control: The final element to the treatment train approach to
stormwater quality control is the use of a wet pond facility consisting of a
permanent pool and extended detention storage.

The preliminary calculations contained in this report provide end of pipe quality
control calculations pertaining to storage volumes and release rates within the SWM
facility in accordance with MOE criteria for the subject site area only (catchment
101). Some quality attenuation will inherently be provided for external areas draining
into block 90, however, since this area acts as a natural attenuation buffer.

Preliminary SWM facility Calculations pertaining to quality control storage volumes
are contained in Appendix B for reference.
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8.0 Post-Development Hydrology

In an effort to minimize the loss in on-site infiltration expected due to development,
soak-away pits are proposed for the lots and the medium density block 88.

To approximate the total rainfall volume that soak away pits could retain, a desktop
analysis of rainfall events and native soils conditions were completed.

As identified in the PML Geotechnical report, the native soils are predominantly
sand, which is ideal for infiltration, however soak-away pits should be constructed
with shallow depths to avoid conflict with the high groundwater table in some
locations. The native soils are considered to have percolation rates of at least
60mm/hr (for Loamy sand, as per MOE Stormwater Management Planning & Design
Manual table 4.4).

From Rainfall Event Analysis Reports for the Orillia rainfall station (sourced from the
PCSWMM program development by Imbrium Systems Corp.), it is estimated that the
cumulative percentage of annual rainfall volume attributed from rainfall events with
depths less than or equal to 19.05mm is 71.2%. Furthermore, the typical maximum
rainfall depth used in the sizing of soak-away pits which accept rooftop runoff is
20mm.

For the subdivision lots the average rooftop area is assumed to be 1500ft* (140m?).
For a 20mm rainfall event, the required storage volume is 2.8m3 for each lot. Using a
1.2m soak-away pit depth, a clearstone medium with a 0.40 voids ratio, the
dimensions of a soak away pit required to retain and infiltrate 20mm of rainfall over a
rooftop area is approximately 2m (L) x 3m (W) x 1.2m (D) (2.0*3.0*1.2*0.4 = 2.88m?
storage volume).

The total rooftop area proposed for the block 88 multi-residential buildings is 3464m?,
which would require a storage volume of 69.3m3 for all of the rooftops. Using the
same parameters as above, twelve 3.5m (L) x 3.5m (W) x 1.2m (D) soak away pits
could be employed (12*3.5*3.5*1.2*0.4 = 70.6m° storage volume).

Since the cumulative percentage of annual rainfall volume attributed from rainfall
events with depths less than or equal to 19.05mm is 71.2%, the total annual volume
of rainfall retained can be expressed by the following equation:

466mm/yr rainfall x 71.2% x (87 lots x 140m2 lot rooftop area + 3464m2 blk 88
rooftop area) = 5.19x10°L/yr

Therefore, the increase in on-site infiltration as a result of the soak-away pits on each
of the subdivision lots and within the medium density residential block is
(0.519 + 2.7) x10 L/yr = 3.22 x10" L/yr.

To provide surface water recharge, it is proposed to direct the existing flows from
external lands located to the east of the site into the block 90 woodlot. This will be
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achieved by utilizing a shallow rear-lot storm sewer or overland flow channel to
convey runoff through the rear of lots 25-27 and 33-36 and across Beck boulevard
into the woodlot. This will be beneficial since it will provide significant surface water
retention for block 90, and also because it can be drained by an overland
conveyance route or shallow storm sewer that will be above the existing groundwater
table and have minimal crossing conflicts with other sewers.

9.0 Sediment and Erosion Controls

In accordance with Town policy, effective erosion and sediment control must be
established prior to construction commencement and maintained until the site has
been stabilized. Exposure of the soil during construction should be minimized to
avoid erosion and sedimentation. The sites erosion potential may be mitigated
through the use of sound erosion and sedimentation control measures. The following
measures must shall be carried out prior to construction and maintained until
disturbed areas have regained a significant grass cover:

Topsoil Stripping: Topsoil stripping will be reduced as much as possible on-site.
Where grading is necessary, the exposed soil will be stabilized by seeding
immediately upon being set to grade. Should topsoil stockpiling be required, the
stockpiles will be kept at manageable levels for grass/weed cutting purposes.

Silt Fence: Silt fence will be placed along the down slope of all excavated material and
along the perimeter of the site to prevent sediment transport. Periodic inspections and
repairs to the silt fence should be performed regularly, as well as after every rainfall
event.

Mud Mat: Mud tracking from construction traffic must be controlled through the use
of a mud-mat consisting of clear stone located at the site's construction entrances/
exits.

Vegetated Buffers: Existing grassland vegetation/wooded and lawn areas along the
development limits are to be maintained wherever possible. These areas will provide
a natural barrier to filter potentially sediment-laden overland flow before it is released
from the site.

Finally, the Site Engineer will be responsible for completing routine inspections of the
sediment and erosion control structures throughout the construction phase of the
development, particularly after rainfall events. All damaged or clogged control
devices or fencing must be repaired immediately.
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10.0 Summary and Conclusions

This Functional Servicing and Stormwater Management Report demonstrates how
the proposed development drainage can be serviced and how drainage can be
accommodated. Specifically, we note the following:

e A storm sewer system will provide minor system drainage, and new municipal
roadways will provide major storm conveyance to a new SWM facility located
centrally within the site.

o A network of sanitary sewers will service the subject development and connect
into the existing municipal sanitary drainage system to the south of the site. new
watermains will also connect to existing mains to the south of the subject site,
and will provide adequate potable water and fire flow service. A Permit to Take
Water will likely be required to facilitate dewatering the sanitary sewer trench
during construction.

e The preliminary grading design takes into consideration the high groundwater
table by keeping proposed elevations as high as possible, drainage permitting.
Engineered fill or pier/ piling equipped house foundations will need to be
implemented to overcome low bearing pressures afforded by the native soils.

e The proposed SWM facility will provide quantity controls for the subject
development to pre-development levels for up to the 2-year design storm event.
Storm events greater in intensity than this, for up to and including the 100-year
storm event, will be attenuated to less than or equal to the available capacity of
the existing 975mm diameter outlet sewer on Fox Street.

o External areas upstream of the site will be conveyed directly to the block 90
woodlot via overland flow channels and storm sewers. Runoff from large,
infrequent storm events not retained by the woodlot will be drained by an
interceptor swale and connect to the SWM facility outlet sewer, and outlet to the
existing 975mm diameter Fox Street outlet sewer.

e An integrated treatment train approach will be implemented into the design of the
internal storm drainage system which will help minimize any negative impacts the
proposed development may have on the existing quality of stormwater runoff. An
‘enhanced' level of quality control, as defined in the MOE's Stormwater
Management Planning & Design Manual will be provided through extended
detention storage provided within the SWM facility.

e Soak away pits will be provided on each lot in an effort to increase infiltration and
lessen the effects of a reduction in post-development water balance for the area.
Further groundwater recharge will be provided for the environmentally sensitive
Block 90 woodlot by routing an external drainage by-pass sewer directly to these
lands, to mimic existing conditions.

e The use of silt fencing, existing vegetated buffers, and a construction mud mat
will ensure downstream stormwater quality is maintained during construction.

WMI 09-062



221 Fox Street Proposed Subdivision Page 16 of 16
Functional Servicing and Stormwater Management Report
October 31, 2013

The functional servicing and stormwater management strategy described in this
report demonstrates that the site can be accommodated within the framework of
existing / adjacent infrastructure, with minimal impacts on the surrounding
environment.

Based on the above, we request that this report be received by the Municipality in
support of draft plan approval of the proposed plan of subdivision and ultimately the
construction of the proposed development.

Respectfully submitted,

WMI & Associates Limited

Jonathan Reimer, P. Eng.

\\Wmi-server\wmi-server\Data\Projects\2009\09-062\Reports\FSR SWM\130201 FSR SWM Report.doc
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WMI & Associates Limited

119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

Preliminary Sanitary Sewer Designh Sheet
221 Fox St. Development

Elements Requiring Input Information

g = average sewage flow rate Average Sewage Flow Rates: Ultimate Flow Peaking Factor: Peak Flow Formulaes:
i = peak extraneous (i.e. infiltration) flow rate Residential  (L/cap./day), 450 (Harmon) M=1+(14/(4+P"%)) Q, = (P*q*M)/86.4 (L/s)
M = Ultimate Flow Factor (peaking factor) (for Industrial/Commercial/Institutional sewage flow where, P is population in 1000's Qi =i*A(L/s), where A =Area (ha)
Qp = peak population flow (L/s) calculations, see Notes below) Q4 =Qp +Q;i (L/s)
Q; = peak extraneous (i.e. infiltration) flow (L/s) Date: 01-Feb-13
Qq = peak design flow (L/s) Peak Infiitration Flow Rate: Population Density: Project No: 09-062
Infiltration (L/s/ha), i: 0.19 Population Density: 25 Mannings Coefficient, 'n": 0.013 Prepared by: JR
MOE Velocity Requirements: 0.6m/s - 3.0m/s
Location Sewage Flow Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream | Downstream | No. of Units | People per Unit Individual Cumulative Ultimate Sewage Infiltration Total Dia. Slope Length Capacity | Velocity Fall in Drop in MH (m) | Top of Grate Elevation (m) Invert Elevation (m)
NODE NODE OR OR Number Number Flow Factor Flow Individual | Cumulative | Flow Flow Sewer
Area (ha) People per ha of People of People (Harmon) (L/s) Area (ha) Area (ha) (L/s) (L/s) (mm) (%) (m) (L/s) (m/s) (m) DS us DS us DS
Streets A& B 5 3 30 25 75 75 4.28 1.67 2.28 2.28 0.43 2.10 200 0.50 234.0 24.19 0.75 1.17
Street C 4 3] 11 2.5 28 28 4.36 0.64 1.14 1.14 0.22 0.85 200 6.50 81.0 87.24 2.69 5.27
Street E& D 4 1 34 25 85 85 4.26 1.89 1.14 1.14 0.22 2.10 200 2.00 286.0 48.39 1.49 5.72
Beck Blvd. 3 2 7 25 18 121 4.22 2.66 1.14 4.56 0.87 3.53 200 0.50 129.0 24.19 0.75 0.65
Block 79 Block 79 2 28 2.5 70 70 4.28 1.56 1.14 1.14 0.22 1.78 200 0.50 102.0 24.19 0.75 0.51
Beck Blvd. 2 1 5 2.5 13 204 414 4.40 1.14 6.84 1.30 5.70 200 0.50 74.0 24.19 0.75 0.37
Beck Blvd. 1 MH GG 0 25 0 289 4.09 6.15 0.00 7.98 1.52 7.67 200 0.50 48.0 24.19 0.75 0.24
Total No. of Units/Area (ha): 115 Total Area (ha): 7.98
NOTES:

-To determine approximate pipe sizes, each node is assumed to accept 1/7 of the internal developed area (7.99 / 7 = 1.14 ha)

- Industrial/Commercial/Institutional sewage flows can be inserted as hard values under the Sewage Flow column or calculated based on an equivalent No. of Units OR Area (ha) considering the Average Residential Sewage Flow Rate & Population Density provided above).
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5

Wi p (705) 797-2027 f (705) 797-2028
Preliminary Storm Sewer Design Sheet
221 Fox St. Development & External Areas
: <<< Elements Requiring Input Information
Rational Method Calculation: Manning's Formula Calculation: Rainfall Intensity Calculation:
— 213,172
Q = 2.78*(CE*C*I*A) V= (KRT*S™) In Q=V*A 1= AT Rainfall IDF Data: Orillia, ON.
MOE Velocity Requirements: 0.8m/s - 6.0m/s 5-year 100-year
where, where, where, A 29.7 49.9
Q = peak flow rate (L/s) V = mean velocity (m/s) Tc = Time of Concentration (hr) B -0.728 -0.726
Cr = runoff coefficient factor for storms > 10-yr ~ (C¢ = 1.0 for the 2, 5 & 10-yr storm events and i = 1,0 for Sl units A = Rainfall IDF Coefficient Date: 01-Feb-13
Cr=1.1, 1.2 & 1.25 for the 25, 50 & 100-yr . ) . - !
C = runoff coefficient F . 4 R = hydraulic radius (m) B = Rainfall IDF Coefficient Runoff Coeff. Factors, C¢ = 1.00 1.25 Project No: (09-062
storm events respectively)
| = rainfall intensity (mm/hr) S = friction slope (m/m) Prepared by: JR
A = area (ha) n = Mannings Coefficient 0.013
Location Runoff Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream Downstream Drainage Areas (ha) Individual Accumulated Time of Storm Rainfall | Peak Runoff| Diameter | Slope Length Capacity Velocity Pipe Flow | Pipe Storagef| Fallin |Dropin MH (m)] Top of Grate Elevation (m) Invert Elevation (m)
NODE NODE = C= C= C= 2.78CA 2.78CA Concentration Event Intensity Flow Time Volume Sewer
0.20 0.40 0.60 0.75 (mins) (mm/hr) (Lis) (mm) (%) (m) (Lis) (m/s) (mins) (m®) (m) DS us DS us DS
EXT FLOW* EXT1&2 blk 90 5-year 405.00 450 2.00 30.00 420.63 2.56 0.20 4.9 0.60 INPUT VALUE
ST. A, B & BECK BLVD 3 2 1.84 3.07 3.07 20.00 5-year 66.08 203.04 450 0.50 100.00 210.32 1.28 1.30 16.4 0.50
BECK BLVD - POND 2 1 1.84 3.07 6.14 21.30 5-year 63.12 387.87 600 0.50 100.00 452.94 1.55 1.07 29.2 0.50
ST.E-ST.D 6 5 1.84 3.07 3.07 15.00 5-year 81.48 250.35 450 1.00 100.00 297.43 1.81 0.92 16.4 1.00
ST.D - BECK BLVD. 5 4 1.84 3.07 6.14 15.92 5-year 78.03 479.46 600 1.00 100.00 640.56 2.19 0.76 29.2 1.00
BECK BLVD - POND. 4 1 1.84 3.07 9.22 16.68 5-year 75.42 695.20 750 0.50 100.00 821.24 1.80 0.93 45.6 0.50
PRIMARY POND INLET** 1 POND1 0.00 0.00 15.36 22.37 5-year 60.90 935.58 750 0.75 100.00 1005.81 2.21 0.76 45.6 0.75
BLOCK 79 POND INLET 7 POND2 1.84 3.07 3.07 15.00 5-year 81.48 250.35 450 0.75 100.00 257.58 1.57 1.06 16.4 0.75
Sum of Drainage Areas (ha): 0.00 0.00 11.05 0.00
Total Drainage Area (ha): 11.05

NOTES: To determine approximate pipe sizes, each node is assumed to accept 1/6 of the internal site area's internal drainage area (11.05/ 6 = 1.84 ha)

* 5-year flow for catchment EXT 1 & 2 determined from SWMHYMO model added in as hard value.
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4 N\ WMI & Associates Limited

2 119 Collier Street, Barrie, Ontario L4M 1H5
wml p (705) 797-2027 f (705) 797-2028

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET
Date: 07-Jan-13 Project No.: 09-062

Project: 221 Fox St. FSR Prepared By: JR

RUNOFF COEFFICIENT NUMBERS

Land Cover Hydrologic Soil Groups

A-AB B-BC C-D

0 - 5% grade 0.22 0.35 0.55

Cultivated Land 5 - 10% grade 0.3 0.45 0.6
10 - 30% grade 0.4 0.65 0.7

0 - 5% grade 0.1 0.28 0.4

Pasture Land 5 - 10% grade 0.15 0.35 0.45
10 - 30% grade 0.22 0.4 0.55

0 - 5% grade 0.08 0.25 0.35

Woodlot or Cutover |5 - 10% grade 0.12 0.3 0.42
10 - 30% grade 0.18 0.35 0.52

Lakes and Wetlands 0.05 0.05 0.05
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.95 0.95 0.95
Gravel (not used for proposed parking or storage areas) 0.4 0.5 0.6
Residential Single Family 0.3 0.4 0.5
Multiple (i.e. semi, townhouse, apartment, etc.) 0.5 0.6 0.7

Industrial Light 0.55 0.65 0.75
Heavy 0.65 0.75 0.85

Commercial 0.6 0.7 0.8
Unimproved Areas 0.1 0.2 0.3
< 2% grade 0.05 0.11 0.17

Lawn 2 - 7% grade 0.1 0.16 0.22
> 7% grade 0.15 0.25 0.35

Ref: Runoff Coefficient Numbers - Adapted from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage
Management Manual", MTO. (1997)

I:l << Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION - PRE (existing)

Land Cover Hydrologic Soil Groups
A-AB B-BC C-D

0 - 5% grade
Cultivated Land 5 - 10% grade
10 - 30% grade
0 - 5% grade

Pasture Land 5 - 10% grade

10 - 30% grade

0 - 5% grade 13.30
Woodlot or Cutover |5 - 10% grade 13.30

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 2.71
Gravel (not used for proposed parking or storage areas)
. ) Single Family
Residential Multiple (i.e. semi, townhouse, apartment, etc.)
Industrial Light
Heavy
Commercial

Unimproved Areas

< 2% grade
Lawn 2 - 7% grade
> 7% grade

Total Area (ha)=  29.30 Runoff Coefficient, C = 0.18




4 N WMI & Associates Limited

] 119 Collier Street, Barrie, Ontario L4M 1H5
wm. p (705) 797-2027 f (705) 797-2028

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET
Date: 07-Jan-13 Project No.: 09-062

Project: 221 Fox St. FSR Prepared By: JR

RUNOFF COEFFICIENT NUMBERS

Land Cover Hydrologic Soil Groups

A-AB B-BC C-D

0 - 5% grade 0.22 0.35 0.55

Cultivated Land 5 - 10% grade 0.3 0.45 0.6
10 - 30% grade 0.4 0.65 0.7

0 - 5% grade 0.1 0.28 0.4

Pasture Land 5 - 10% grade 0.15 0.35 0.45
10 - 30% grade 0.22 0.4 0.55

0 - 5% grade 0.08 0.25 0.35

Woodlot or Cutover |5 - 10% grade 0.12 0.3 0.42
10 - 30% grade 0.18 0.35 0.52

Lakes and Wetlands 0.05 0.05 0.05
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.95 0.95 0.95
Gravel (not used for proposed parking or storage areas) 0.4 0.5 0.6
Residential Single Family 0.3 0.4 0.5
Multiple (i.e. semi, townhouse, apartment, etc.) 0.5 0.6 0.7

Industrial Light 0.55 0.65 0.75
Heavy 0.65 0.75 0.85

Commercial 0.6 0.7 0.8
Unimproved Areas 0.1 0.2 0.3
< 2% grade 0.05 0.11 0.17

Lawn 2 - 7% grade 0.1 0.16 0.22
> 7% grade 0.15 0.25 0.35

Ref: Runoff Coefficient Numbers - Adapted from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage
Management Manual”, MTO. (1997)

|:| << Elements Requiring Input Information

EXTERNAL AREA - EXT1

Land Cover Hydrologic Soil Groups
A-AB B-BC C-D

0 - 5% grade
Cultivated Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Pasture Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Woodlot or Cutover |5 - 10% grade 3.90
10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.73
Gravel (not used for proposed parking or storage areas)
) . Single Family
tial - - -
Residentia Multiple (i.e. semi, townhouse, apartment, etc.)
Industrial Light
Heavy
Commercial

Unimproved Areas

< 2% grade
Lawn 2 - 7% grade
> 7% grade 3.15

Total Area (ha) = 7.78 Runoff Coefficient, C = 0.21



EXTERNAL AREA - EXT3

Land Cover Hydrologic Soil Groups

A-AB B-BC C-D

0 - 5% grade

Cultivated Land 5 - 10% grade

10 - 30% grade

0 - 5% grade

Pasture Land 5 - 10% grade

10 - 30% grade

0 - 5% grade 1.96

Woodlot or Cutover |5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.45
Gravel (not used for proposed parking or storage areas)
. . Single Family
Residential Multiple (i.e. semi, townhouse, apartment, etc.)
Industrial Light
Heavy
Commercial
Unimproved Areas
< 2% grade 1.96
Lawn 2 - 7% grade

> 7% grade

Total Area (ha) = 4.36 Runoff Coefficient, C = 0.16
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g N\ WMI & Associates Limited

w i 119 Collier Street, Barrie, Ontario L4M 1H5
m p (705) 797-2027 f (705) 797-2028
CURVE NUMBER & INITIAL ABSTRACTION CALCULATIONS
CN & IA SPREADSHEET
Date: 07-Jan-13 Project No.: 09-062
Project: 221 Fox St. FSR Prepared By: JR
SCS CURVE NUMBERS (AMC Il (NORMAL) CONDITION) INITIAL RAINFALL
ABSTRACTION
Hydrologic Soil Groups 1A
Land Cover A AB B BC C CD D (mm)
Wetlands/Lakes/SWMF's 50 50 50 50 50 50 50
Woods 32 46 60 67 73 76 79 10
Meadows 38 51 65 71 76 79 81 8
Pasture/Lawn 49 59 69 74 79 82 84 5
Cultivated 62 68 74 78 82 84 86 7
Impervious Areas 100 100 100 100 100 100 100 2

Ref: SCS Curve Numbers - Adapted from Design Chart 1.09, Ontario Ministry of Transportation, "MTO Drainage Management Manual", MTO.(1997)
Ref: Initial Rainfall Abstraction Values - UNESCO, Manual on Drainage in Urbanized Areas, (1987)
Ref: AMC | & lll Condition SCS Curve Number Values - Modern Sewer Design, Third Edition (Canadian), pg. 69, Table 3.6, (1996)

NOTES: - AMC Il Condition SCS Curve Number values are not applicable to frozen soils or to the period where snowmelt
contributes to stormwater runoff.
- STANDHYD COMMANDS (Swmhymo) - CN values are based solely on the pervious surfaces within the catchment.
- NASHYD COMMANDS (Swmhymo) - CN values are based on both the pervious and impervious surfaces within
the catchment (composite CN value).

: << Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION - PRE (existing)

Area per Land Cover Type and Hydrologic Soil Group

Hydrologic Soil Groups (for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 29.31
Wetlands/Lakes/SWMF's
Woods 26.6 CN(l) = 31
Meadows CN(IIly = 51
Pasture/Lawn CN(I) = 70
Cultivated

Impervious Areas 2.71 IA (mm) = 9.3




hY WMI & Associates Limited

w i 119 Collier Street, Barrie, Ontario L4M 1H5
l'I p (705) 797-2027 f (705) 797-2028

CURVE NUMBER & INITIAL ABSTRACTION CALCULATIONS
CN & IA SPREADSHEET

Date: 07-Jan-13 Project No.: 09-062
Project: 221 Fox St. FSR Prepared By: JR
SCS CURVE NUMBERS (AMC Il (NORMAL) CONDITION) INITIAL RAINFALL
ABSTRACTION
Hydrologic Soil Groups 1A
Land Cover A AB B BC C CD D (mm)

Wetlands/Lakes/SWMF's 50 50 50 50 50 50 50
Woods 32 46 60 67 73 76 79 10
Meadows 38 51 65 71 76 79 81 8
Pasture/Lawn 49 59 69 74 79 82 84 5
Cultivated 62 68 74 78 82 84 86 7
Impervious Areas 100 100 100 100 100 100 100 2

Ref: SCS Curve Numbers - Adapted from Design Chart 1.09, Ontario Ministry of Transportation, "MTO Drainage Management Manual", MTO.(1997)
Ref: Initial Rainfall Abstraction Values - UNESCO, Manual on Drainage in Urbanized Areas, (1987)
Ref: AMC | & IIl Condition SCS Curve Number Values - Modern Sewer Design, Third Edition (Canadian), pg. 69, Table 3.6, (1996)

NOTES: - AMC Il Condition SCS Curve Number values are not applicable to frozen soils or to the period where snowmelt
contributes to stormwater runoff.
- STANDHYD COMMANDS (Swmhymo) - CN values are based solely on the pervious surfaces within the catchment.
- NASHYD COMMANDS (Swmhymo) - CN values are based on both the pervious and impervious surfaces within
the catchment (composite CN value).

: <<<  Elements Requiring Input Information

EXTERNAL AREA - EXT1

Area per Land Cover Type and Hydrologic Soil Group

Hydrologic Soil Groups (for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 7.78
Wetlands/Lakes/SWMF's
Woods 3.904 CN(l) = 36
Meadows CN(Il) = 56
Pasture/Lawn 3.148 CN(IlN = 75
Cultivated

Impervious Areas 0.726 IA (mm) = 7.2

EXTERNAL AREA - EXT2

Area per Land Cover Type and Hydrologic Soil Group

Hydrologic Soil Groups (for Standhyd Command)
Land Cover A AB B BC C CD D Pervious Area (ha) = 4.60
Wetlands/Lakes/SWMF's

Woods CN(l) = 39

Meadows CN(Il) = 59

Pasture/Lawn 4.596 CN(llly = 77
Cultivated

Impervious Areas IA (mm) = 5.0

EXTERNAL AREA - EXT 3

Area per Land Cover Type and Hydrologic Soil Group

Hydrologic Soil Groups (for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 4.37
Wetlands/Lakes/SWMF's

Woods 1.96 CN(l) = 37

Meadows CN(Il) = 57

Pasture/Lawn 1.96 CN(Ill = 75
Cultivated

Impervious Areas 0.45 1A (mm) = 6.9

POST-DEVELOPMENT CONDITION - C.A. 101

Area per Land Cover Type and Hydrologic Soil Group

Hydrologic Soil Groups (for Standhyd Command)
Land Cover A AB B BC C CD D Pervious Area (ha) = 7.19
Wetlands/Lakes/SWMF's
Woods 25 CN(l) = 34
Meadows CN(Il) = 54
Pasture/Lawn 4.69 CN(Ill = 73
Cultivated

Impervious Areas 1A (mm) = 6.7
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’ N\ WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5

2
Wit p (705) 797-2027 f (705) 797-2028

TIME OF CONCENTRATION & TIME TO PEAK CALCULATIONS
Tc & Tp SPREADSHEET

Date: 07-Jan-13 Project No.: 09-062

Project: 221 Fox St. FSR Prepared By: JR

OVERLAND SHEET FLOW TIME OF CONCENTRATION (Tc) CALCULATION, Tc¢ over
C >=0.40 Bransby Williams Formula

The Runoff Coefficient ‘C' governs which Time of Concentration Formula is used:
C<0.40 Airport Formula (FAA Equation)
Ref: MTO, Drainage Management Manual, pg 28, Ch. 8, 1997
: <<< Elements Requiring Input Information
Tc over (Min.)
Catchment Area hy h, Length Runoff hpeLta Slope Airport Bransby Williams
1.D. (ha) (m) (m) (m) Coefficient (m) (%) Formula Formula

**PRE (a) 14.65 188 182 330 0.18 6.0 1.8 44.7
**PRE (b) 14.65 226 188 380 0.18 38.0 10.0 27.3

Bransby Williams Formula

Airport Formula (FAA Equation)
T, over = 3.26 (1.1-C) (L)°° (min.) Te. over = 0.057 (L) (min.)
(8)0,33 (S)O.Z (A)O.l
where, C= Runoff Coefficient where, L= Length of Overland Flow Path, (m)
L= Length of Overland Flow Path, (m) S= Avg. Slope of Overland Flow Path, (%)
A= Catchment Area, (ha)

S= Avg. Slope of Overland Flow Path, (%)

CHANNELIZED FLOW TIME OF CONCENTRATION (T¢) CALCULATION, T¢, cran
Refer to separate sheet attached for the calculation of the Velocity values (i.e. Flow Master Output, Manning's Channel Spreadsheet, etc.).

Catchment Length [ Velocity Te, chan
1.D. (m) (m/s) (min.)
Te, cran = L (min.) where, L= Length of Channel, (m)
\% V= Flow Velocity in Channel, (m/s)

PIPED FLOW TIME OF CONCENTRATION (T¢) CALCULATION, T¢ ppe
Refer to separate sheet attached for the calculation of the Velocity values (i.e. Culvert Master Output, Manning's Pipe Spreadsheet, etc.).

Catchment Length [ Velocity Te, pipe
1.D. (m) (m/s) (min.)
Te pipe = L (min.) where, L= Length of Pipe, (m)
\% V= Flow Velocity in Pipe, (m/s)

TOTAL TIME OF CONCENTRATION (Tc) AND TIME TO PEAK (Tp) CALCULATION, T¢ totaL: Tp, ToTaL
The Total Time of Concentration and Time to Peak values consist of a combination of the Overland, Channel and/or Pipe travel times.

Catchment Tc. over Te. chan Te. pire Te. tora Te, TotaL
1.D. (min.) (min.) (min.) (min.) (min.)
**PRE (a) 44.7 44.7 29.9
**PRE (b) 27.3 27.3 18.3
Te, TotaL = Tc, over + Tc, chan + Tc, pipe (min.)
Tp, ToTAL = 0.67 X Tc, toraL (min.)

**Note: The flow paths for the pre-development catchments have been broken up into 2 segments - (a) representing the flat section, and (b) representing the

steep section, to give a more realistic Tc Value.
*Note: the "PRE undv" case refers to the condition which assumes that all areas surrounding the subject site are undeveloped (less impervious area)
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TIME OF CONCENTRATION & TIME TO PEAK CALCULATIONS

Date: 07-Jan-13

Project: 221 Fox St. FSR

Tc & Tp SPREADSHEET

WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

Project No.: 09-062

Prepared By: JR

OVERLAND SHEET FLOW TIME OF CONCENTRATION (T¢) CALCULATION, T¢ over
The Runoff Coefficient 'C' governs which Time of Concentration Formula is used:

—

C >=0.40 Bransby Williams Formula
C<0.40 Airport Formula (FAA Equation)

Ref: MTO, Drainage Management Manual, pg 28, Ch. 8, 1997
<<< Elements Requiring Input Information

Tc over (Min.)

Catchment Area h, h, Length Runoff hpeLTa Slope Airport Bransby Williams
1.D. (ha) (m) (m) (m) Coefficient (m) (%) Formula Formula
EXT1 7.78 214 189 267 0.21 25.0 9.4 22.7
EXT3 4.36 187.5 186.5 160 0.16 1.0 0.6 45.3
Airport Formula (FAA Equation) Bransby Williams Formula
Te, over = 3.26 (1.1-C) (L)*® (min.) Te, over = 0.057 (L) (min.)
(8)0.33 (8)0.2 (A)O 1
where, C= Runoff Coefficient where, L= Length of Overland Flow Path, (m)
L= Length of Overland Flow Path, (m) S= Avg. Slope of Overland Flow Path, (%)
S= Avg. Slope of Overland Flow Path, (%) A= Catchment Area, (ha)

CHANNELIZED FLOW TIME OF CONCENTRATION (Tc) CALCULATION, T¢, cran
Refer to separate sheet attached for the calculation of the Velocity values (i.e. Flow Master Output, Manning's Channel Spreadsheet, etc.).

Catchment [ Length | Velocity
1.D. (m) (m/s)
EXT1
EXT3 200 0.8
TC. CHAN

TC. CHAN
(min.)

4.2

L
\

(min.)

PIPED FLOW TIME OF CONCENTRATION (T¢c) CALCULATION, T¢ ppe
Refer to separate sheet attached for the calculation of the Velocity values (i.e. Culvert Master Output, Manning's Pipe Spreadsheet, etc.).

Catchment [ Length | Velocity
1.D. (m) (m/s)
EXT1 171 0.9
EXT3
TC, PIPE

TC, PIPE
(min.)

3.2

L
\4

(min.)

where,

where,

L=
V=

L=
V=

Length of Channel, (m)

Flow Velocity in Channel, (m/s)

Length of Pipe, (m)

Flow Velocity in Pipe, (m/s)

TOTAL TIME OF CONCENTRATION (T¢) AND TIME TO PEAK (Tp) CALCULATION, T¢ totaL, Tp, TotaL
The Total Time of Concentration and Time to Peak values consist of a combination of the Overland, Channel and/or Pipe travel times.

Catchment | Tc over | Tc.cHan Tc, pire Te, TotaL Tp, ToTAL
1.D. (min.) (min.) (min.) (min.) (min.)
EXT1 22.7 3.2 25.9 17.4
EXT3 45.3 4.2 49.5 33.2
Te, ot = Tc,over * Te, cuan * Tc, pipe
Te. ToTAL = 0.67 X Tc, roraL

(min.)
(min.)
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STAGE-STORAGE-DISCHARGE (S-S-D) CALCULATIONS
SWM FACILITY

Date: 06-Jan-13

Project: 221 Fox St. FSR

Project No.: 09-062

Prepared By: JR

WMI & Associates Limited

119 Collier Street, Barrie, Ontario L4M 1H5

p (705) 797-2027 f (705) 797-2028

Unsubmerged Orifice (Weir Flow)
Q= CyLH*® (m¥s)

where, Q= Flow through unsubmerged

orifice (m%/s)
Cw = Weir Coefficient
H = Head/Depth of water acting on
weir measured from above the
crest/invert of orifice (m)
L = Length of weir (m)
D = Diameter of Pipe/Orifice (m)
For circular vertical weir,
L = Wetted Perimeter
L = D x cos™((D/2 - H)/(D/2))
For circular horizontal weir,
L = Circumference
L=3.14xD

NOTES: Orifice Flow Notes

Submerged Orifice (Orifice Flow)
Q= CoAo(2gH)™ (ms)
Q = Flow through submerged orifice (m3/s)

Co = Orifice Discharge Coefficient
Ao = Cross-sectional area of orifice (m?)

where,

g = Gravitational acceleration (9.81m°“/s)

For circular vertical orifice,
H = Head/Depth of water acting on orifice
measured from centroid of the opening (m)
For circular horizontal orifice,

H = Head/Depth of water acting on orifice
measured from above the invert (m)

Elements Requiring Input Information

Unsubmerged Weir (Weir Flow)
Rectangular Broad- & Sharp-Crested Weirs
Q= CyLH®? (m?ls)
Triangular Broad-Crested Weirs
Q = 1.225H”tan(Theta/2) (m%s)
Triangular Sharp-Crested Weirs
Q = 0.581(8/15)(29)"“tan(Theta/2)H>* (m’/s)

Trapezoidal Broad- & Sharp-Crested Weirs

- 3
Qrrapezopal = Qrecrancuiar * Qrriancuiar (M)

Q = Flow through unsubmerged weir (m®/s)
Cw = Weir Coefficient
(1.65 for Broad-Crested)
(1.80 for Sharp-Crested)
H = Head/Depth of water acting on weir
measured from above the crest (m)
L = Length of weir measured perpendicular
to flow direction (m)
Theta/2 = Angle of side slope measured from vertical
axis (degrees)
g = Gravitational acceleration (9.81m?%s)

where,

Submerged Weir (Orifice Flow)
Submerged Sharp-Crested Weirs

Q= CoAo(2gH)™* (mss)
where,  Q = Flow through submerged weir
opening (m°/s)
Co = Orifice Discharge Coefficient
Ao = Cross-sectional area of opening (m*)
g = Gravitational acceleration (9.81m?/s)
H = Head/Depth of water acting on orifice

measured from centroid of the
opening (m)

- Vertical Orifice Flow calculations assume weir flow up to the centroid/center of orifice and then orifice flow above the crown/top of the orifice. Between the centroid and crown of the orifice is a flow transition stage from weir to
orifice flow and is calculated based on a linear interpolation between the known weir flow at the centroid of the orifice and the known orifice flow at the crown.
- Horizontal Orifice Flow calculations assume weir flow up to one-quarter of the orifices diameter (0.25xD) and then orifice flow above three-quarters of the orifices diameter (0.75xD). Between (0.25xD) and (0.75xD) exists a flow
transition stage which is calculated based on a linear interpolation between the known weir flow at (0.25xD) and the known orifice flow at (0.75xD).

Weir Flow Notes

- Orifice control is only applicable if the weir opening is submerged and not exposed to atmospheric pressure for all ranges of water elevations.
- For all Weir Types, orifice control occurs when the water surface elevation is equal to or greater than the crown/top of the opening.

\\Wmi-server\wmi-server\Data\Projects\2009\09-062\Spreadsheets\SWM\[130106 Detailed S-S-D Table .xIs]S-S-D Table

Starting Water Elevation, m = 185.100
Incremental Depth, m = 0.100
Orifice 1 Orifice 2 Orifice 3 Weir 1 Weir 2 Weir 3 Elevation Surface Area Storage Volume
Rectangular | Rectangular | Trapezoidal |_ i Type (m) (m?) (m*)
Orifice Type = Vertical Horizontal Horizontal | Sharp-Crested | Sharp-Crested [ Broad-Crested 185.100 1120 0.0
Orifice Invert Elev., m = 185.100 185.600 186.600 = Weir Crest Elev., m 185.70 1645 829.5
Incremental Depth, m = 0.100 0.100 0.100 0.100 0.100 0.100 = Incremental Depth, m 186.60 2175 2548.5
Water Elev. @ Inflow, m = 185.100 185.100 187.000 = Weir Openings Crown Elev., m (if appl.) 186.90 2365 3229.5
Orifice Diameter, m = 0.075 0.375 8.00 = Weir Length, m
Centroid of Orifice, m = 185.138 185.600 1.80 1.80 1.65 = Weir Coefficient
Orifice Area, m* = 0.0044 0.1104 0.0000 = Side Slope (H:1)
Orifice Coefficient = 0.63 0.63 0 0 0 = Theta/2, Degrees
Weir Coefficient = 1.80 1.80 186.800 = Centroid of Orifice, m (if appl.)
3.20 = Orifice Area, m? (if appl.)
= Orifice Coefficient (if appl.)
Description Elevation Orifice 1 Orifice 2 Orifice 3 Weir 1 Weir 2 Weir 3 Total Total Notes
Flow Flow Flow Flow Flow Flow Flow Storage Volume
(m) (m%s) (m%s) (m¥s) (m%s) (m¥s) (m%s) (m%s) (m
NWL 185.100 0.000 0.000 0.000 0.000 0.000 0
185.200 0.003 0.000 0.000 0.000 0.003 116
185.300 0.005 0.000 0.000 0.000 0.005 228
185.400 0.006 0.000 0.000 0.000 0.006 360
185.500 0.007 0.000 0.000 0.000 0.007 501
185.600 0.008 0.000 0.000 0.000 0.000 0.008 652 Extended Detention (Q=X.XXXm3/s, V=671m3 at 185.60m)
185.700 0.009 0.056 0.000 0.000 0.000 0.066 813 2-year storm (Q=0.382m3/s, V=888m3 at 185.74m)
185.800 0.010 0.113 0.000 0.000 0.000 0.123 980
185.900 0.011 0.169 0.000 0.000 0.000 0.180 1152 5-year storm (Q=0.577m3/s, V=1183m3 at 185.91m)
186.000 0.011 0.195 0.000 0.000 0.000 0.206 1330
186.100 0.012 0.218 0.000 0.000 0.000 0.230 1514
186.200 0.013 0.239 0.000 0.000 0.000 0.251 1704 25-year storm (Q=0.953m3/s, V=1708m3 at 186.19m)
186.300 0.013 0.258 0.000 0.000 0.000 0.271 1900
186.400 0.014 0.276 0.000 0.000 0.000 0.290 2102
186.500 0.014 0.292 0.000 0.000 0.000 0.307 2311 100-year storm (Q=1.310m3/s, V=2258m3 at 186.47m)
Freeboard 186.600 0.015 0.308 0.000 0.000 0.000 0.000 0.323 2527
186.700 0.015 0.323 0.000 0.455 0.000 0.000 0.794 2747 Regional storm (Q=0.874m3/s, V=2701m3 at 186.67m)
186.800 0.016 0.338 0.000 1.288 0.000 0.000 1.641 2973
Top of Pond 186.900 0.016 0.351 0.000 2.366 0.000 0.000 2.734 3206
187.000 0.017 0.365 0.000 0.000 0.000 0.000 0.382 3230
187.100 0.017 0.377 0.000 0.000 0.000 0.000 0.395 3230
187.200 0.018 0.390 0.000 0.000 0.000 0.000 0.408 3230




y N\ WMI & Associates Limited

] 119 Collier Street, Barrie, Ontario L4M 1H5
wm. p (705) 797-2027 f (705) 797-2028

QUALITY CONTROL STORAGE CALCULATIONS
SWM FACILITY DESIGN SPREADSHEET
Date: 07-Jan-13 Project No.: 09-062

Project: 221 Fox St. FSR Prepared By: JR

: <<< Elements Requiring Input Information

Catchment I.D.'s Drainage Area Imperviousness
(ha) (%)
101 11.05 35 Total Drainage Area (ha) = 11.05

Total Imperviousness (%) = 35

NOTE: For catchment areas consisting of a Total Imperviousness value less than 35% and greater than 85%, the
corresponding Water Quality Storage Volume Requirement based on Table 3.2 of the 2003 MOE SWMP manual has
been extrapolated from the values provided in Table 3.2.

SWM Facility Characteristics (based on 2003 MOE Guidelines, Table 3.2):

Protection Level Enhanced (Options are Enhanced, Normal or Basic)
SWMP Type = Wet Pond (Options are Infiltration, Wetland, Hybrid, Wet Pond or Dry Pond BUT the Dry Pond
Facility is only capable of providing a Basic Level of Protection)

2003 MOE Table 3.2 Water Quality Storage Requirements based on Receiving Waters:

140 m*ha
= 1547 m®

Total Storage Volume

Permanent Pool Volume 100 m¥ha (for wet facilities only, i.e. Wetland, Hybrid OR Wet Pond)

= 1105 m®
Extended Detention Volume = 40 m®ha (Water Quality Control Volume (40m*/ha), MOE Guidelines)
= 442 m?
OR
= 671 m® (Erosion Control Volume (25mm 4-hr Chicago Storm runoff volume), MOE Guidelines)
Extended Detention Volume = 671 m* (greater of the Water Quality & Erosion Control Volume)

NOTE: - The Extended Detention Volume is to be the greater of the Water Quality Control Volume and the Erosion Control Volume.
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

STAGE-STORAGE CALCULATIONS
SWM FACILITY DESIGN SPREADSHEET

Date: 07-Jan-13

Project: 221 Fox St. FSR

Project No.: 09-062

Prepared By: JR

—

<<< Elements Requiring Input Information

Required Permanent Pool Volume = 1105.0 m
Provided Permanent Pool Volume = 1111.3 m®
Bottom Elevation, Base = 183.35 m
Normal Water Level Elevation, NWL = 185.10 m (for dry facilities, NWL is assumed at Base)
Top Elevation, Top = 186.90 m
Stage-Storage Information:
Incremental Total Total Storage
Elevation Stage Surface Surface Total Surface | Avg. Surface Storage Storage Volume Above
Area 1 Area 2 Area Area Volume Volume NwL
(m) (m) (m? (m?) (m?) (m?) m?) m?) (m*)
Base 183.35 0.00 150.0 150.0 - - 0.0 0.0
NwL 185.10 1.75 1120.0 1120.0 635.0 1111.3 1111.3 0.0
185.70 2.35 1645.0 1645.0 1382.5 829.5 1940.7 829.5
Freeboard 186.60 3.25 2175.0 2175.0 1910.0 1719.0 3659.8 2548.5
Top 186.90 3.55 2365.0 2365.0 2270.0 681.0 4340.8 3229.5

Determining the Water Surface Elevation of a known Storage Volume:

Total Storage Active Storage

Incl. P.P. Only
Extended Storage Volume = 671
Detention W.S. Elevation = 185.60
2year WS, Bivation - 18574
Syear "W, Bievation - 18591
10-year "W, Bievation -
25-year "W, Bievation - 166,19
50-year "W, Bievation -
100-year "W, Bievation - 156,46
Regional "W, Bievation - 156,67

Determining the Storage Volume at a known Water Surface Elevation:

Total Storage
Incl. P.P.

Active Storage
Only
W.S. Elevation =

Description
Pt Storage Volume =
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/’ N\ WMI & Associates Limited

2 119 Collier Street, Barrie, Ontario L4M 1H5
wml p (705) 797-2027 f (705) 797-2028

EXTENDED DETENTION VOLUME DRAWDOWN TIME & PEAK FLOW CALCULATIONS
SWM FACILITY DESIGN SPREADSHEET
Date: 07-Jan-13 Project No.: 09-062

Project: 221 Fox St. FSR Prepared By: JR

: <<< Elements Requiring Input Information

Active Storage Stage-Area Relationship (from Table above):

Total Surface
Elevation Stage Area
(m) (m) m?
NwWL 185.10 0.00 1120.0
185.70 0.60 1645.0
186.60 1.50 2175.0
Top 186.90 1.80 2365.0
Extended Detention Drawdown Time:
t = 0.66C,h"+2C;h%/2.75A0  (MOE Equation 4.11)
where, t = drawdown time (sec)
C, = slope coeff. from area-depth linear regression
Cs = intercept from area-depth linear regression
heo = maximum head (extended detention volume) acting on centroid of orifice (m)
Extended Detention Elev = extended detention water surface elevation (m)
Orifice Invert Elev = control orifice invert elevation (m)
Ao = orifice cross-sectional area (m?)
Orifice Coefficient, C = 0.63 (typically C=0.63 for orifice plate design)
Orifice Plate Diameter, Dg = 75 mm (minimum recommended orifice size is a 75mm diameter)
Ao = 0.00442 m*
Extended Detention Elev = 185.60 m
Orifice Invert Elev = 185 m
her = 0.563 m
c, - 875.00 cc< within each of these two (2) formulas thfe arrays must be
changed to match the range of values listed in the table
Cs = 1120.00 << above (i.e. Stage & Total Surface Area columns)
t = 158335 sec
t = 44.0 hr

NOTE: The recommended drawdown time is 24hr but if an orifice size smaller than the required minimum (75mm dia.) is
necessary to achieve the 24hr drawdown time than a minimum 12hr drawdown time is considered to be acceptable).

Quality Storm Peak Release Rate from Facility:

Qp = CAo(2ghc)*®  (Orifice Flow Equation)
where, g = acceleration due to gravity (m/sz)
her = maximum head (extended detention volume) acting on centroid of orifice (m)
g = 9.81 m/s?
Qe = 0.0092  m’/s
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Hydrologic Modelling (SWMHYMO)

Appendix C



C:\09-062\SWMHYMO\PRE\SCS\PRE . dat 1

2 Metric units
*#**************ti*tit****%************tt*****************tttt**********i***t**i
*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062]

*# Date : 01-04-2013

*¥ Modeller = [JR]

*#  Company : WMI & Associates Ltd.

*# License # T 2830720
*#*********t********w******%tttti******!*************i***************t**t**tt***
*%

*% PRE-DEVELOPMENT CONDITION

%
*% 2~YEAR 24hr SCS TYPE-II STORM DISTRIBUTION ORILLIA IDF DATA
START TZERO=[0.0], METOUT=[2], NSTCORM=[1], NRUN=[1]
*3 f"28C8Z24.5tm"] <--storm filename, one per line for NSTORM time
*% =1 i
READ STORM STORM_FILENAME=["STORM.001"]
*E i - |
* PRE-DEVELOPMENT (EXISTING)
CALIB NASHYD ID=[1], NHYD=["PRE"], DT=[llmin, AREA=[29.3] (ha),
DWF=[0] (ams), CN/C=[51], IA=[9.3] (mm),
N=[3], TP=[0.803]hrs,
RAINFALL={ , , , , l{mm/hr), END=-1
g i
*% 5-YEAR 24hr SCS TYPE-IT STORM DISTRIBUTION CORILLIA IDF DATA
STARTY TZERO=[0.0}, METOUI=[2], NSTORM=[1), NRUN=[2]
5 ["55C824.5tm"] <--storm filename
*5 I |
*% 25~-YEAR 24hr SCS TYPE~II STORM DISTRIBUTION ORILLIA IDF DATA
START TEZERO=[0.0], METOUT=[2], NSTORM=[1], MNRUN=[4]
*% ["258C824.5tm"] <-—storm filename
*% J
*% 100-YEAR 24hr SCS TYPE-IT STORM DISTRIBUTION ORILLIA IDF DATA
START TZERQ={0.0], METOUT=[2], NSTORM=[1], NRUN=[6]
*% ("100sCs824.5tn"] <--storm filename
e 1 i ==
*% TIMMINS REGIONAL STORM (12-HR)
START TEERO=[0.0], METOUT=[2], NSTORM=[1], MNRUN=[7]
*% ("12REGTIM.(Q89"] «-—storm filename
*%y |- -—
FINISE
01/02/2013 11:27:26 MM 1/2

C:\09~-062\SWMHYMO\PRE\SCS\PRE, dat2
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C:\09~-062\SWMHYMO\PRE\SCS\PRE. outl

§88s8 W W M M H H ¥ Y M M Q00 999 999
S WWW MMMM H H ¥ Y MM MM O 4] 9 8 8 9
55888 WWW MMM HHHHH Y MMM O 0 ##% 9 9 9 9 Ver 4.05
5 WwW M M H H ¥ M M 0 Q 9999 8999
55888 WwW M M H H ¥ M M 000 El 9
] 9 9 9
StormWater Management HYdrologic Model 999 888

*****tt**************iiﬁ***********ttt***w*****titttit******************Q******
BrREHRFRAF XXX RA KRR AR A A I A AR AR SPMAYMO Ver/4.05  #rhdidddsrkdrdrhnnikdndhhhrttrshns
xrekkxt*et A single event and continuous hydrologic simulation model *#*#xsxx
blalekehoh b based on the principles of HYMO and its successors HEEIE LK
OTTHYMO-83 and OTIHYMO-89. FEERE kAR

*t*w****i*******************1******t*t**************t*t**********ttttttt****t**
*awkwxwws Pistributed by: J.F. Szbowrin and Associates Inc.

ok kR E

EEE T T T

EEEEEEAAR . Ottawa, Ontario: (613) 836-3882 oAk Ak k
FR Rk Gatinean, Quebec: (819) 243-6858 it
LA R 2 L L] E-Mail; swmhymc@jfsa.com LA RS

LR R AL AL R b R T R P T

THRE KKK KL K L e

B R L R T T ¥ S SRR, R e ++tbrt bbbt 44
+++++i+++ Licensed user; WMI & Associaztes Ltd. R
B Barrie SERIAL#:2880720 R R
B s R b T aa R

e e R L L R e S T L e L L L T ey

e ++++++ PROGRAM ARRAY DIMENSIONS ++t+++ AR RRR Rk

ohokohobch il Maximom value for ID numbers 10 EEEAK XA x
Rk Max. number of rainfall points: 105408 KKK H XK
b Max. number of flow points + 105408 b
L L R T ] LA L EE LR LSS LR LR e L LE
R e L L DETAIXLETD QUTEUT AA AT T TR IA A Ak ke E Ik W ww
ttttt**ﬂ*******t*************************x*****ttt***********************t**ﬁt*
* DATE: 2013-01-04 TIME: 19:34:10 RUN COUNTER: 000324 *

R A L R L LT L L L

* Input filename: C:\09~062\SWMHYMO\PRE\SCS\PRE.dat *
* Output filename: C:\09-062\SWMHYMO\PRE\SCS\PRE. out *
* Summary filename: C;\05-062\SWMHYMO\PRE\SCS\PRE.sum "
* User comments: +
* 1= *
* 2 *
* 3y *
*ttiﬁ***********1*Ww**ii**********************tt**t*ﬁ*********"tt**w******t***

001:0001

e R e R e R T AP P

*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062)
*# Date : 01-04-2013

01/02/2013 11:27:26 &M

1/9

C:\09-062\ SWMHYMC\PRE\SCS\PRE.

*# Modeller ;s [JR]
*# Company : WMI & Assoclates Ltd.
*# License # 1 2880720

R R L R L T2 A R e I T T

| START ] Project dir.: C:\09-062\SWMHYMO\PRE\SCS)

Rainfall dir.: c:\09-062\SWMHYMO\ERE\SCS\

TZERO = .00 hrs on o]
METOUT= 2 {output = METRIC)
NRUN = 001

NSTORM= i
# 1=25CS524,stm

001:0002

out.2

! READ STORM
| Ptotal= 46.70 mm|

TIME RATIN
hrs  mm/hr

Filename: 2-Year SCS Type~II Storm Distribution (2
Comments: 2-Year SCS5 Type—II Storm Distribution (2

TIME RATN
hrs  mm/hr

TIME RATN
hrs  mm/hr

TIME RAIN
hrs mn/hr

| ! |
| ! |

.20 467 | 6.20 -934 1 12.20 9.340 | 18.20 .701

.40 .467 | 6.40 .934 ) 12.40 5.838 | 18.40 . 700

.&0 .467 | 6.60 .934 1 12.80 4.203 | 18.80 .934

.BO .467 | 6.80 .934 1 12.80 3.970 | 18.80 701
1.00 -467 | 7.00 .934 1 13.00 2.802 | 1%.00 .701
1.20 -467 | 7.20 .934 1 13.20 2,335 | 19.20 .934
1.40 -467 | 7.40 .934 ' 13.40 2,335 | 19.40 .701
1.60 <467} 7.60 -934 + 13.60 2.335 )} 19.80 .934
1.80 467 1 7.80 .934 | 13,80 2.335 ' 19.80 701
2.00 .467 |} 8.00 -934 | 14.00 2.335 ' 20.00 B34
2.20 .467 } 8.20 1.401 | 14.20 1.401 t 20,20 701
2.40 L4867 ! 5.40 1.401 | 14.40 1.401 + 20.40 L7701
2.80 .467 !t 8.60 1.401 | 14,60 1.401 1 20.80 -467
2.80 467 8.80 1.401 | 14,80 1.401 + 20.80 . 701
3.00 S467 t 9.00 1.401 | 15.00 1.401 } 21.00 . 700
3.20 467 | 9.20 1.401 | 15.20 1.187 |+ 21.20 -467
3.40 L467 | 9.40 1.401 | 15.40 1.187 | 21,40 .701
3.60 -467 | 9.60 1.401 | 15.60 1.167 1t 21.60 .467
3.80 L4687 | 9.80 1.401 | 15.80 1,167 [ 21.80 .01
4.00 .467 | 10.00 1.401 | 16.400 1.167 | 22.00 L467
2.20 .934 | 10.20 2.568 | 16.20 1.168 | 22.20 467
4.49 .834 | 10.40 2.569 | 16.40 1.167 | 22.40 . 701
4.60 .934 | 10.60 2,568 | 16.60 1.167 | 22.60 467
4.80 .834 | 10.80 2.568% | 16.80 1.167 | 22,80 . 700
5.00 .934 | 11.00 2,568 | 17.00 700 | 23.00 467
5.20 .824 | 11.20 3.503 1 17.20 L3701 | 23,20 487
5.40 .934 | 11.40 5.137 | 17.40 .834 | 23.40 .467
5.60 .934 ) 11.60 12,375 | 17.60 .701 | 23.60 L1701
5.80 -934 ) 11.80 25.685 | 17.80 .934 | 23.80 .467
.00 .934 | 12,00 52.538 | 1B.00 2701 1 24.00 L4867

01/02/2013 11:27:26 AM
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C:\09-062\SWMHYMO\PRE\SCS\PRE. out3

001:000

* PRE-~DEVELOPMENT (EXISTING)
| CALIB NASHYD r Area tha)= 28.30 Curve Number {CN)=51.00
| 01:PRE DI= 1.00 ! Ia {mm) = §.300 ¥ of Linear Res.(N)= 3.00
U.HE. Tpihrs)= .803

Unit Hyd Qpeak (oms)= 1.394

PERK FLOW (cms )= L121 (i)

TIME TO PEAK {hrs)= 12,867

RUNOFF VOLUME (mm)= 4,370

TOTAL RAINFALL {mm) = 46,701

RUNOFF CCOEFFICIENT = 108

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

001:0004

** END OF RUN : 1

B kLT R a T T L Y ]

| START | Project dir.: Ci\09-062\SWMHY¥MO\PRE\SCS\

Rainfall dir.: C:\09-062\SHMHYMO\PRE\SCS\

TZERD = .00 hrs cn 0

METQUT= 2 {output = METRIC)

NRON = 002

NSTORM= i

# 1=58C524.stm

002:0002
*#**ttttt*****t**********w******************* ek ok ok kk LA EEEE R LRSS
*# Preject Name: [22] FOX STREET SUBDIVISION] Project Number: [09-062]
*# Date : 01-04-2013

*# Modeller : [JR]
*# Company : WMI & Associates Ltd.
*# License # 2880720

B R e e

002:0002

| READ STORM !
| Ptotal= 6€0.60 mm!

Filename: 5-Year SCS Type-I1I Storm Distribution {2
Comments: S5-Year SCS Iype-1l Storm Distribution (2

01/02/2013 11:27:26 AM 3/9

C:\0%-062\SWMHYMO\PRE\SCS\PRE.cut 4

TIME RATIN | TIME RAIN ! TIME RAIN | TIME RAIN
hrs mm/hr | hrs m/hr | hrs mm/hr | hrs mm/hr
.20 .606 | 6.20 1.212 | 12.20 12.120 | 18.20 .80%
.40 .606 | 6.40 1.212 | 12.40 7.575 | 18.a0 .90%
.60 608 | .60 1.212 | 1lZ2.60 5.454 | 18.&0 1.212
.80 .608 | 6.80 1.212 | 12.80 5.151 | 18.80 .90%8
1.00 .60a | 7.00 1.212 | 13.00 3.636 | 19.00 .908
1.20 .606 | 7.20 1.212 | 13.20 3.030 | 19.20 1.212
1.40 .608 | 7.40 1.212 | 13.40 3.030 I 19.40 .90%8
1.60 L6406 | 7.60 1.212 | 13.60 3.030 | 19.60 1.212
i.80 .606 | 7.80 1.212 | 13.80 3.030 | 19.80 .90¢8
2.00 L6086 | 8.00 1.212 | 14.00 3.030 | 20.00 1.212
2.20 608 | 8.20 1.818 | 14.20 1.818 | 20.20 .908
2.40 6086 | 8.40 1.818 | 14.49 1.818 | 20.40 .90%9
2.60 .606 | 8.60 1.818 | 14.60 1.818 | 20.60 .606
2.80 .606 | §.80 1.818 | 14.80 1.818 | 20.80 .909
3.00 .606 | 9.00 1.818 | 15.00 1.818 | 21.00 .50%
3.20 LB06 | 9.20 1.818 | 15.20 1.515 | 21.20 L6086
3.40 .606 | 9.20 1.818 | 15.40 1.515 | 21.20 .509%
3.60 .e06 | 9.60 1.818 | 15.60 1.515 | 21.60 606
3.80 .60 | 9.80 l.818 | 15.80 1.515 | 21.80 .8Q9
4.00 .606 | 10.00 1,818 1 16.00 1,515 | 22.00 .606
4,20 1,212 | 10.20 3.333 1 16.20 1.515 | 22,20 .606
4.29 1.212 | 10.49 3.333 | 1le.40 1.515 t 22.40 . 909
4.60 1.212 | 10.60 3.333 | 16.60 1.515 | 22.60 606
4.80 1.212 | 10.80 3.333 | 16.80 1.515 1 22.80 .909
5.00 1.212 § 11,00 3.333 | 17.00 L9091 23,00 .606
5.20 1.212 |+ 11.29 4.545 | 17.20 .909 | 23.Z20 .606
5.40 i.212 } 11.40 6.666 | 17.40 1.212 | 23.40 .606
5.60 1.212 | 11,60 16.059 | 17.60 .909 | 23,60 .909
5.80 i.212 | 11.80 33.330 | 17.80 1.212 | 23.80 .646
6.00 1.212 | 12.00 €8.175 | 18.00 2909 | 24.00 .606
002:0003
* PRE~DEVELOFPMENT {EXISTING)
| CALIB NASHYD | Area {ha)= 29.30 Curve Number {CN)=51.00
| 01;PRE DT= 1.00 | Ta {rmm) = 9.300 # of Linear Res.(N}= 3.00
U.H. Tp{hrs}= 803
Unit Hyd QOpeak (cms)= 1.394
PEBK FLOW {cms)= .226 (i)
TIME TO PEARK (hrs)= 12.833
RUNOFF VOLUME (mm) = 8.911
TOTAL RAINFALL (mm) = 60.601
RUNOFF COEFFICIENT = .147

{1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0004
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002:0002
** END OF RUN : 3

i e R R e T P P U ST

| START { Project dir.: C:209-062\SWMHYMO\PRE\SCS\

Rainfall dir.: C:\09-062\SWMHYMO\BRE\SCS\

TZERQ = .00 hrs on o]
METQUT= 2 {output = METRIC)
NRUN = 004
NSTORM= 1
# 1=258C824.stm
004:0002
*#***'k')r**ti*******1‘*********Q*****%t ek ek ok ok ok AR R RS TR TR LA R T
*# Project Name: [221 FQOX STREET SUBDIVISION] Project Number: [03-062]
*# Date i 01-04-2013
*#  Modeller : [JR]
*# Company 1 WMI & Associates Ltd.
*# License # : 2880720
t#*******i*****w******t********t****&*****‘k*t*t*****t****i-i-i-*********%**ttt*w***
004:0002
| READ STORM i Filename: 25-Ysar SCS Type—II Storm Distribution
| Ptetal= 81.40 mm| Comments: 25~-Y¥ear SCS Type~II Storm Distribution {
TIME RAIN | TIME RATN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hyr | hrs mm/hr
.20 .814 | 6.20 1.628 | 12.20 16.280 | 18.20 1.221
.40 .814 | 6.40 1.628 | 12.40 10.175 ) 18.40 1.221
.60 .B814 | 6.60 1.628 | 12.60 7.326 ! 18.60 1.628
.80 .814 | 6.80 1.628 | 12.80 6.919 | 18.80 1.221
1.00 .814 | 7.00 1.628 | 13.00 4.884 | 19.00 1.221
1.20 .81a | 7.20 l.628 | 13.20 4.070 | 19.20 1.628
1.40 .814 | 7.40 1.628 | 13.40 4.070 | 19,40 1.221
1.60 .814 | 7.60 1.628 | 13.60 4.070 | 19.60 1.628
1.80 .814 | 7.80 1.628 | 13.80 4.070 | 19.80 1.221
2,00 .814 | 8.00 1.628 | 14.00 4.070 | 20.00 1.628
2.20 .814 | 8.20 2.442 | 14.20 2,442 | 20.20 1.221
2,40 .814 | 8.40 2.442 | 14.4Q 2.442 | 20.40 1.221
2.60 .814 | 3.60 2.442 | 14.80 2,442 | 20.60 .Bl4
2.80 .814 | g.80 2.442 | 14.80 2,442 | 20.80 1.221
3.00 .814 | $.00 2.442 | 15.00 2.442 | 21.00 1.221
3.20 .814 | 9.20 2.442 | 15.20 2.035 | 21.20 .814
01/02/2013 11:27:26 AM 5/9

C:\09-062\ SWMHYMO\PRE\SCS\PRE. cuté

15.40 2.035 21.40 1.221

| i |
3.60 LB14 | 9.60 2.442 | 15.60 2,035 | 21.60 .814
3.80 -B14 | 9.80 2.442 | 15.80 2.035 | 21.80 1.221
4.00 .814 | 10.00 2.442 | 16.00 2.035 | 22.00 .B1l4
2,20 1.628 | 10.20 4.477 | 16.20 2.035 | 22.20 .814
4,40 1.628 | 10.40 4,477 | 1l6.40 2.035 | 22.40 1,22]
4,60 1.628 | 10.60 4,477 | 16.60 2,035 | 22.60 .B814
4.80 1.628 | 10.80 4,477 1 16.80 2.035 | 22,80 1.221
5.40 1.628 | 11.00 4,477 | 17.00 1.221 | 23.00 .814
5.20 1.628 | 11.20 6.105 | 17.20 1.221 | 23.20 .814
5.40 1.628 | 11.40 8.954 | 17.40 1.628 | 23.40 .B1l4
5.60 1.628 | 11.60 21.571 | 17.60 1.221 | 23.80 1.221
5.80 1.628 | 11.80 44.770 | 17.80 1.628 | 23.80 .814
6.00 1.528 | 12,00 91.575 | 18.00 1.221 | 24,00 .Bl4
002:0003
* PRE-DEVELOFMENT (EXISTING)
| CALIB NASHYD ! Area tha)= 29.30 Curve Number {CN)=51.00
| 01:PRE DT= 1,00 | Ia {mm) = 9.300 # of Linear Res. (N)= 3.00
U.H. Ipt{hrs)= .803
Unit Hyd Qpeak (cms)= 1.394
FEBK FLOW (cms)= .429 (i)
TIME TO PEAK (hrs)= 12.800
RUNOFF VOLUME (mm)= 16.443
TOTAL RAINFALL (mm)= 81.400
RUNOFF COEFFICIENT = .202

(1) PEAK FLOW DCES NOT INCLUDE BASEFLOW IF ANY.

004:0004 -
004 £ 0002 — e et e e
004:0002 -

** END OF RUN : 5
Ll ok ok koo ok TR AR AR A AR AN Ak b bk ek AR Y ¥ A AR A A A A A A AR Rk k ek www b d &
| START | Project dir.: C:\09-062\SWMAYMO\PRE\SCS\

— Rainfall dir.: C:\0%-062\SWMHYMO\PRE\SCS\

TZERO = .00 hrs on 0
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C:\05-062\SWMHYMO\FRE\SCS\PRE .cut7

METQUT= 2 {output = METRIC)
NRUN = 006
NSTORM= 1

# 1=1008Cs24.stm

006:0002 -
'k#****ttt*tttt**************************************t********************tt*****

*# Project Mame: [221 FOX STREET SUEDIVISION] Project Number: [03-062)

*# Date i 01-04-2013

*# Modeller : [JR]

*# Company ! WMI & Asscciates Ltd.

*# License ¥ +  2BB0720

L R R e R R L L L L e LAt T LT

006:0002
| READ STORM | Filename: 100-Year SCS Type-II Storm Distribution
| Ptotal= 98.70 mm] Comments: 100-Year SCS Type-IT Storm Distribution
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.20 -987 | 6.20 1.974 | 12.20 19.740 | 18.20 1.481
.40 -987 | 6. 40 1.974 | 12.40 12.338 | 18.40 1.480
.60 -987 | 6.60 1.974 | 12.60 8.883 | 18.60 1.974
.80 .987 | 6.80 1.974 | 12.80 8,390 | 18.80 1.481
1.00 .987 | 7.00 1.974 | 13.00 5.922 | 12.00 1.481
1.20 .987 | 7.20 1.974 | 13.20 4.235 | 1%.20 1.974
1.40 .987 | 7.40 1.9%a | 13.40 4,933 | 19.40 1.481
1.60 .987 | T.60 1.974 | 13.80 4.935 | 19.60 1.974
1.80 .987 | 7.80 1,974 | 13.80 4,935 | 1%9.80 1.481
2.00 -987 | .00 1,974 | 14.00 4,835 | 20.00 1.974
2.20 .987 | E.20 2.961 | 14.20 2.961 | 20.20 1.481
2,40 .987 | 8.40 2.961 | 14.40 2.861 | 20.40 1.481
2.80 .987 | 8.60 2.961 | 14.60 2.%81 | 20.60 .9887
2.80 L9887 | g.80 2.961 | 14.80 2,961 | 20.80 1.481
3.00 .987 | $.00 2.981 | 15.00 2.%61 | 21.00 1.480
3.20 -987 | 9.20 2.261 | 15.20 2.487 | 2l.20 .987
3.40 .987 | $.40 2.%261 | 15.40 2.467 | 21.40 1.481
2.60 .987 | %.60 2.961 | 15.80 2.467 | 21.60 .887
3.80 .987 | .80 2,961 | 15.80 2.467 | 21.B0 1.481
4.00 .987 | 10.00 2,961 | 16.00 2.467 | 22.00 .887
4,20 1.974 | 1lo0.20 5.428 | 16.20 2.468 | 22.20 -987
4,40 1.974 | 10.40 5.42% | 1€.40 2,467 | 22.40 1.481
4.860 1.974 | 10.60 5.428 | 16.60 2.467 | 22.60 .987
4.80 1.974 | 10.80 5.429 | 16.80 2.467 | 22.80 1.480
5.00 1.974 | 11.00 5.428 | 17.00 1.480 { 23.00 .887
5.20 1.974 | 11.20 7.403 | 17.20 1.481 | 23.20 -587
5.40 1.974 | 11.40 10.857 | 17.40 1.874 | 23.40 .987
5.60 1.974 | 11.60 26.155 | 17.60 1.4B1 | 23.60 1.481
5.80 1.974 | 11.80 54.285 | 17.80 1.974 | 23.80 L9B7
6.00 1.9%4 | 12.00 111.038 t 18.00 1,481 | 24.00 987
01/02/2013 11:27:26 AM /9
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006:0003
* PRE-DEVELOFMENT (EXISTING)
| CALIB NASHYD ! Area {ha)= 29.30 Curve Number {CN)=51.00
! 01:PRE DT= 1.00 | Ia (mm}= 5,300 # of Linear Res. (N}= 3.00
U.H. Tpi{hrs)= .803
Unit Hyd Qpeak (eoms)s= 1.394
PEAK FLOW {(cms)= 634 (i)
TIME TO PEAK {(hrg)= 12,800
RUNOFEF VOLUME {mm) = 23.970
TQTAL RAINFALL (mm) = 98.701
RUNOQFF COEFFICIENT = .243

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

006:0004

006:0002

006:0002

006:0002

** END OF RUN : &

R R R R L T P L ey

| START | Project dir.: C:;\09-062\SWMHYMO\PRE\SCS\

Rainfall dir,: C:i\09-062\SWMHYMC\PRE\SCS\

TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 007

NSTORM= 1
# 1=1ZREGTIM.089

007:0002

e R A A R R R kR A R R A A A E kR Rk Rk AN AN T A A A AAA KRR R KKK KRR XARRRRRR S,

*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062]

*# Date : 01-04-2013

*# Modeller : [JR]

*# Company : WMI & Associates Ltd.
*# License # 2880720

R e R L
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a07:0002 ———
| READ STORM | Filename: TIMMINS REGIONAL STORM {12-hour}
| Ptotal= 193,00 mmj Comments: TIMMINS REGIONAL STORM ({(12-hour}
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1.00 15.000 | 4.00 3.000 | 7.00 43.000 | 10.00 13.000
2.00 2¢.000 | 5.00 5.000 | 8.00 20.000 | 11.00 13,000
3.00 10.000 | 6.00 20.00C | 9.00 23.000 | 12,00 8.000
007:00C3
* PRE-DEVELOPMENT (EXTSTING)
i CALIB NASHYD ! Area (ha)= 29.30 Curve Number {CN}=51.00
| 0l:PRE DT= 1.00 | Ia {mm) = 8.300 # of Linear Res.(N)= 3.00
U.H. Tpihrs)= .803
Unit Hyd Qpeak (cms)= 1.394
PEAK FLOW {cms)= 1.186 (i)
TIME TO PEAK {hrs)= 7.600
RUNOFE VOLUME {mm) = 78.893
TOTAL RAINFALL {mm)= 193,000
RUNOFF COEFFICIENT = . 409

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

007:0004

a07:0002

007:0002

007:0002 -

067:0002 ~
FINISE

R R e S T T i ) EETTETY . WEE AR KRR A ARk ko h kA k

WARNINGS / ERRORS / NOTES

Simulation ended on 2013-01-04 at 19:34:10
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C:r\09-062\ SWMHYMO\PRE\CHI\PRE .dat.1

2 Metric units

*#‘k*‘k*********************w*******ti dkkdkhkkkk FEEKKRRREA AL KK TR A hh ok dk
*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062]

*# Date 1 01-04-2013

*# Modeller : [JR]

*# Company : WMI & Associates Litd.

*# License # : 2880720

R R T R
bt

*% PRE-DEVELOPMENT CONDITION (4~-HOUR CHICAGC STORM)

5

*% 25mm CHICAGO STORM DISTRYBUTION ORILLIA IDF DATA {4 HOUR)

START TZERO=[0.0}, METCUTI=[2], NSTORM=[1}, NRUN=[1]

*g ["25mmihr.stm®] <--storm filename,

*% [ !
READ STORM S$TORM_FILENAME=["STORM.001"]

*g 1 |
* PRE-DEVELOPMENT (EXISTING}
CALIE NASHYD ID=[1], NHYD={["PRE"]}, DT={l]min, AREA=[29.3](ha),

DWF=[0} (ems), CN/C=[51], IA=[9.3](mm),

N=[3], TP=[0.803]hrs,

RAINFALL=[ , , , , ](mm/hr), END=-1
+g —_— |
*% 2~YEAR CHICRGO STORM DISTRIBUTION CRILLIA IDF DATA (4 HOUR)
START TZERC=[0.0], METIOUT=[2], NSTORM=[l], NRUN=[2]
*% ["2CHI4.s5tm"] <--storm f£ilenames

S I~ i

*% 5-YEAR CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA {4 HOUR)

START TZERO={0.0], METQUT=[2], NSTORM={l], HNRUN=[3]

*% ["5CHI4.5tm") <--storm filename

*% 1-- - |
*% 25~YEAR CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA (4 HOUR)

START TZERO={0.0], METOUT=[{2], NSTORM={1], NRUN=[4]

g ["25CHI4._stm"] <--storm filename

% ! !
*% 100-YEAR CHICAGO STORM DISTRIBUTION ORILLTIA IDF DATA (4 HOUR)

START TZERO=[0.0], METOUT=(2], NSTORM=[1], MNRUN=[5]

*g ["100CHI4.stm"] <--storm filename

*% | i
FINISH

01/02/2013 11:27:26 AM
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C:\08-062\ SWMHYMO\PRE\CRI\PRE . cut 1

55585 W W M M B H Y Y M M 000 399 999
8 WWW MMMM H H Yy MM MM O o] 9 9 9 9
35555 WWW MMM HHHBR Y MMM O o ## 8 9 8 9 Ver 4.05
s W W M M B H Y M M O o] 5599 3399 Sept 2011
53388 W oW M M H B Y M M Q00 G 9
g % 9 9 # 2880720
StornWacer Management HYdrologic Model 999 299 == ==

*t*******itt*t**********i*************r**********t*i*******w*****tit*******w***
LR AR LR TR e SWMHYMO Ver/4_05 ko kkkk kAR AN N AW AR AT AR A LAk
*rkokxwrws B osingle event and continucus hydrologic simulation model *##s+#kxs

EA KR A A based on the principles of HYMO and its successors ok ek ek
oA Al OTTHYMO-83 and OTTEYMO-89. bbb
*********tt**#*****************w******************tt**tt****ww***%**ttt********
**xxxkwrw Distributed by: J.F. Sabourin and Associates Inc. EERAER LAk
KKK FR Ottawa, Ontario: (613) 836-3884 EREAA ALK
HHAKAK FE Gatineau, Quebec: (81%) 243-6858 HEREEE L LS

HKA K E Rk E-Mail: swmhymo@jfsa.Com EEEEE LR LK

i L L e R e R R R g Ll LT L T

e R I L e T L o o S uSUP AR NPT
+++H++t++t Licensed user: WMI & Associates Ltd. R
B s Barrie SERIAL#:2880720 B )
B R R R T i B s LR R S S A AU ST R

TEE KL AR ARFE AL Ak k Ak w Thhk kKR EH A h Ak R AR AN AN AR LKA KA KRR AR N wown kb ok
HKKE A UK K ++++++ PROGRAM ARRAY DIMENSTONS ++++++ il
WEEEE R AH A Maximum value for ID numbers - 10 EEEEE AL
HHEEK R AL A Max. number of rainfall points: 105408 ookt
HEEEE AR K Max. nmumber of flow points : 105408 KKK EA K ®
LA EEEE A AL L L L S s e T ek ok ek ok LR * ddkkdkk kAR R A AR AR TR A
LRAALLLLE L L LS T DETAT LED oCUOITPUT ok kh kAR A RAK A A AR KT IW
R R R R L L T Y o e k% k * LR e AR LR LS
* DATE: 2013-01-04 TIME: 19:32:55 RUN COUNTER: 000323 *

**********Q****ti*tik**********Q********t*********************t*tt*************
* Input filename: C;:\0%-062\SKMHYMO\PRE\CEI\PRE.dat
* Cutput filename: C:\0%-062\SWMHYMO\FRE\CHI\PRE.out
* Summary filename: C:\0%-062\SWMHYMO\PRE\CKI\PRE.sum
* User comments:

* 1:
*
*
*

2:
3:

LR R 2

ok k ok hok kR k F R R KA K R N A A hA R E kIR AR A AR AR AT AR R TR ko Ak

001:0001

b e R R e R R L T T L L L LR R E Lk L AU

*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09%-062]
*# Date : 01-04-2013

01/02/2013 11:27:26 AM
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C:\0%~062\ SHMHYMO\PRE\CHI \PRE . cut 2

*# Modeller : [JR]
*%# Company : WMI & Associates Ltd.
*4% License ¥ . 2B80720

L A e e R & L S R L T ararururur

| START |  Project dir,: C:\09-062\SWMHYMO\PRE\CHI\

Rainfall dir.: C:\05-062\SWMHYMO\PRE\CHI\

TZERO = .00 hrs on a
METOUT= 2 {output = METRIC)
NRUN = 001
NETORM= 1

# 1=25mmshr.stm

Q01:000 -—
| READ STORM f Filename: 25mm Chicage Storm Distribution (4-hour)
| Ptotal= 25.00 mm| Comments: 25mm Chicage Storm Distribution (4-hour)
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
i 1.740 | 1.1% 10.720 | 2.17 3.750 | 3.17 2.040
.33 1.970 | 1.33 6£2.850 | 2,33 3.250 | 3.32 1.910
.50 2.280 | 1.50 13.740 | 2.50 2.850 | 3.50 1.790
.67 2.740 | 1.67 7.730 | 2.67 2.610 | 3.67 1.700
.83 3.500 | 1.83 5.590 | 2.83 2.380 | 3.83 1.610
1.00 5.020 | 2.00 4.460 | 3.00 2.180 | 4,00 1.530
001:0003
* PRE~-DEVELOPMENT {EXISTING)
{ CALIB NASHYD | Area (ha)= 29.30 Curve Number {CN}=51.00
| 0l:PRE DT= 1.00 | Ia {mm}) = 9.300 # of Linear Res.(N)= 3,00
—————————————————————— U.H. Tp(hrs)= -803
Unit Hyd Qpeak (cms)= 1.38%4
PEAK FLOW (cms )= L0288 (1)
TIME TQ FERK (hrs)= 2.717
RUNCFE VOLUME {mm) = .948
TOTAL RAINFALL {mm)= 25.000
RUNGOFF COEFFICIENT = .038

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW TF ANY,

001:0004
** END OF RUN : 1

R A e e R L L R Rl LR Ed L L Ly L A
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C:\09-062\SWMHYMO\PRE\CHI\PRE . cut 3

| START | Project dir.: C:\09-062\SWMHYMO\PRE\CHTY

Rainfall dir.: C:\09-062\SWMHYMO\PRE\CHI\

TZERQ = .00 hrs on 0
METOUT= 2 {output = METRIC)
NRUN = 002
NSTORM= 1
# 1=2CHI4.stm
002:0002 -
*#**it********‘ktti"ct*#****‘!***i-*'l-******111?*9{******‘k‘ktttt**tttt*****ﬂ*******t**t

*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062]
*# Date : 01-04-2013

*} Medeller : [JR]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

e R L L a B e e S T 2 T ]

00230002
i READ STORM ! Filename: 2-Year Chicago Storm Distributicn (4-hou
| Ptotal= 32.77 mm] Comments: 2-Year Chicago Storm Distribution (4-hou
TIME RAIN | TIME RAIN | TIME RATIN ! TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
17 2.285 | 1.17 14,057 | 2.17 4.915 | 3.17 2.674
.33 2.585 | 1.33 82.3B0 | 2.33 4,266 | 3.33 2,501
.50 2.995 | 1.50 18.005 | 2.50 3.787 | 3.50 2.353
.67 3.598 | 1.67 10.127 | 2.67 3.416 | 3.67 2.223
.B3 4.586 | .83 7.331 | 2.83 3.120 | 3.83 2.109
1.00 €.583 | 2.00 5.849 | 3.00 2,877 | 4.00 2.007
002:0003
* PRE~-DEVELOPMENT {EXISTING)
| CALIB NASHYD | Area thay= 29.30 Curve Number {CN)=51.00
| O01:PRE DT= 1,00 | Ia {mm) = 9.300 # of Linear Res.(N)= 3.00
U.H. Tp{hrsi= .B03
Unit Hyd Qpeak (cms)= 1,394
PEARK FLOW {ema)= 064 (1)
TIME TO PERK (hrs)= 2.567
RUNOFF VOLUME {mm)= 2.059
TOTAL RAINFALL {mm) = 32.7172
RUNOFF COEFFICIENT = 0863
01/02/2013 11:27:26 AM 3/8
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(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0004

002:0002

** END OF RUN : 2

e R e L e e 2 L L e S S L]

| START { Project dir.: C:\09-062\SWMHYMO\PRE\CHI\

Rainfall dir.: C:\09-062\SWMHYMO\PRE\CHI\

TZERQ = .00 hrs on 0
METOUT= 2 {output = METRIC)
NRUN = 003
NSTORM= 1
# 1=5CHT4.stm
003:0002 -
*#*****?******‘k*'A"t**tttt****************t********i*****w*************tttt*i*****
*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [08-062]
*# Date :+ 01-04-2013
*# Modeller r [JR]
*# Company : WMI & Assoclates Ltd.
*# License # : 2880720
*#****i‘*********- ERE R KRR hhkkkk kA ww ko kbbb kkk kA Ak kbbb Rk kv w
003:0002
| READ STORM | Filename: 5-Year Chicago Storm Distribution (4-hou
| Ptotal= 43.79% mm| Comments: 5-Year Chicago Storm Distribution {4-hou
TIME RAIN | TIME RAIN | TIME RATN | TIME RAIN
hrs nm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
17 3.077 | 1.17 18.812 | 2.17 6.603 | 3.17 3.598
.33 3.479 | 1.33 109.412 | 2.33 5.734 | 3.33 3.367
.50 4,030 | 1.50 24.075 | 2.50 5.081 | 3.50 3.168
€7 4.838 | 1.67 13.572 | 2.67 4,524 | 3.67 2.993
.83 6.162 | 1.83 9.837 | 2.83 4,197 | 3.83 2.840
1.00 8.836 | 2.00 7.853 | 3.00 3.872 4.00 2.703
003:0003

* PRE~-DEVELOPMENT (EXISTING)

01/02/2013 11:27:26 aM 4/8




C:\09-062\ SWMHYMO\PREACHI\PRE . out5

| CALTIB NASHYD ! Area (ha)= 29.30 Curve HNumber {CN}=51.00
| U1:FRE DI= 1.00 ! Ia {mm) = 9,300 # of Linear Res,{N)= 3.00
U.H, Tpihrs)= .B03

Unit Hyd Qpeak (cmg)= 1.394

PEAK FLOW (ems)= .138 (i)

TIME TO PEAK {hrs)= 2.483

RUNCEF VOLUME {mm) = 4.271

TOTAL RATINFALL {mm) = 43.791

RUONOFF COEFFICIENT = .098

{i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

003:0004

003:0002

003:0002

** END OF RUN ; 3

i e R L B R e T T L L L L T vy

| START I Projeect dir.: C:\09-062\SWMHYMO\PRE\CHI\

Rainfall dir.: C:\05-062\SWMHYMO\PRE\CHI\

TZERD = .00 hrs on 0
METCUT= 2 {output = METRIC)
NRUN = 004

NSTORM= i
# 1=25CHI4.stm

004:0002

*#**i‘**************t**ﬂ-*******t***i{****t***************!‘*********%*t*tt****!‘****

*# Project Name: [221 FOX STREET SUBDIVISION] Froject Number: [09-062]

*¥ Date : 01-04-2013

*¥ Modeller : [JR]

*# Company i WMI & Associates Ltd.

*# License # i 2880720
R#‘k***************2*****1{*1{********i*i******************i-************t**t*t*****
Q004:0002 -
| READ STORM | Filename: 25-Year Chicage Storm Distribution {4-ho

| Ptotal= 60.08 mm| Comments; 25-Year Chicago Storm Distribution {4-ho
01/02/2013 11:27:26 aM 5/8

C:\09-062\SWMHYMO\PRE\CHI\PRE.out6

TIME RAIN
hrs mm/hr

TIME RATN
hrs  mm/hr

TIME RAIN
hrs mm/hr

TIME RAIN
hrs  mm/hr

{ i i
| ! i
W37 4,238 | 1.17 25.827 | 2.17% 9.082 | 3.17 4.856
-33 4,791 | 1.33 149.549 | 2.33 7.889 | 3.33 4.637
.50 5.548 | 1.50 33.03% | 2.50 7.007 | 3.50 4.352
.67  £.658 | 1.67 18.64¢ | 2.67  6.324 | 3.67 4,123
.83 8.4%7 | 1.83 13,522 | 2.83 5.778 | 3.83 3.911
1.00 12.149 | 2,00 10.799 | 3.00 5.3230 | 4.00 3.724
004:0003~
* PRE-DEVELOPMENT (EXISTING)
| CALYB NASHYD ! Area {ha}= 29.30 Curve Number (CHN}=51.00
| 01:PRE DT= 1.00 | Ia {mm) = 9,300 # of Linear Res. (N)= 3.00
U.H. Tp{hrs)= -803
Unit Hyd Qpeak {cms)= 1.394
PEAK FLOW fems)= 292 (1)
TIME TO PEAK {hrs)= 2.433
RUNOFF VQLUME (mm)= 8.746
TOTAL RATNFALL (mm)= e0.078
RUNQFF COEFFICIENT = .146

{1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

004:0004:

004:0002

004:0002

004:0002~

** END OF RUN : 4

R R R e A A e L e S R R I T T

| START | Project dir,: C:\03-062\SWMHYMO\PREACHTY

Rainfall dix.: C:\09-062\SWMHYMO\PRE\CHIY

TZERO = .00 hrs on 0
. METOUT= 2 {output = METRIC)
NRUN = 005
NSTORM= 1
# 1=100CHT4,stm
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005:0002

*#ﬁh#w***************1{*********%*tttt********t****************************t*t***
*# Project Name:; [221 FOX STREET SUBRDIVISION] Prgject Number: [09-062]

*# Date : 01-04-2013

*# Modeller : [JR]

*# Company : WMI & Associates Ltd.

*§ License # t 2880720

L R Y S A et R R R R R eI

C:\09-062\ SWMHYMO\PRE\CHI\PRE.out 8

P LA L T TRy KKK AR

WARNINGS / ERRORS / NOTES

Simulation ended on 2013-01-04

Sk ko ek kkk IR KK EELTE T T

005:0002

| READ STORM | Filename: 100-Year Chicago Storm Distribution (4-h
| Ptotal= 73.84 mm| Comments: 100-Year Chicago Storm Distribution (4-h
TIME RAIN | TIME RATIN | TIME RAIN | TIME RAIN
hrs nm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.17 5.248 | 1.17 31.788 | 2.17 11.222 | 3.17 6.134
.33 5,931 | 1.33 182,809 | 2.33 2,752 | 3.33 5.741
.50 6.865 | 1.50 40.831 | 2.50 8,664 | 3.50 5.402
67 §.234 | 1.67 22.982 | 2.67 7.822 | 3.67 5.106
.83 10.476 | 1.83 16,685 | 2.83 7.148 3.83 4.845
1.00 14.9956 | 2.00 13,336 | 3.00 5.586 | 4.00 4.613
005:0003
* PRE-DEVELOPMENT {EXISIING)
| CALIB NASHYD i Area {(ha}= 29.30 Curve Number {CN)=51.00Q
| 01:PRE DI= 1.00 | Ia {mm) = 9,300 # of Linear Res,. (N)= 3.00
U.H, Tpihrs)= .803
Unit Hyd Qpeak (cms)= 1.3%4
PEAK FLOW (oms)= .458 (1)
TIME TQ PERK thrs)= 2.400
RUNOFF VOLUME (mm) = 13.49%8
TOTAL RAINFALL {mm)= 73.838
RUNOFF COEFFICIENT = .1B3
(i) PEAK FLOW DOES NQT INCLUDE BASEFLOW IF ANY.
005:0004~~
005:0002~ -
005:0002 -
005:0002
005:0002
FINISH
01/02/2013 11:27:26 AM T/8
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C:\09--062\ SWMHYMO\POST \SCS\POST2 . dat 1

2 Metric units
i#******l‘***ti*tt**************i**************ttﬁttt**ﬁ*************************
*# Project Name: [221 FOX STREET SUBRDIVISION] Praject Number: [09-062]

*# Date 01-04-2013

*# Modeller [JR]
*#  Company WMI & Associates Ltd.
*# License # . 2B80720

R AR R R KR R ok Kk Kk KTk kR R Ak A AR A KKK R kN A bRk k Rk Ak R RN A kR KR K K Ak ok ook ok ook oo
%
*% POST-DEVELOPMENT CONDITION

*5%
*% 2-YEAR 24hr SCS TYPE-IT STORM DISTRIBUTION ORILLIA IDF DATAE
START IZERC=[0.0], METOUT=[2], NSTORM=[1l], NRUN=[1]
*5 {"25C524,85tm"] <——storm filename,
*% -1 1
READ STCORM STORM_FILENAME={"STORM.0J1"]
*% 1 1
* CATCHMENT 101
CALIB STANDHYD ID={1], NHYD={"101"1, DI={[1l](min), AREA=[11.05] (ha),
XIMP={0.135], TIMP=[0.35), DWF=[0]{cms), LOSS=[2],
8CS curve number CN=[54],
Pervious surfaces: IAper={6.7] {mm), SLPFF=[5.0)(%),
LGF=[40] (m), MNP=[0,25], SCP=[0] {min},
Impervious surfaces: IAimp=[2.0] (amm), SLPI=[2.0](%),
LGI=[200] (m}, MNI=[0.013], SCI={0](min},
RAINFALL=[ , , , , ]limm/hr) , END=-1
*% !
* EXTERMAL ARER #1
CALTB NASHYD ID=[2], NHYD=["EXIl1"], DT=[1}min, AREA=[7.78){ha),

DWE=[0] {cms}, CN/C=[56], IA=[7.21(mm),
N=[2], TP=[0.290)hrs,
RAINFALL=[ , , , , ]{mm/hr), END=-1
* EXTERNAL AREA #2
CALIB STANDHYD ID=[3], NHYD=["EXT2"], DT=[1] (min), AREA=[6.14] (ha),
XIMP={0.14], TIMP=[0.25], DWF=[0] (cms), LOSS=[2],
SCS curve number CN=[58],
Pervious surfaces: IAper=[5] (mm}, SLPFP=[8.0) (%},
LGP=[20] (m), MNP=[0.25), SCP=[0](min),
Impervious surfaces: IAimp=[2.0] (mm), SLPI=[3.0]{%),
LGI=[150) (m), MNI=[0.013}, SCI=[0](min},
RAINFALL=[ , , , , 1l{mm/hr) , END=-1

*,

*g . |
SHIFT HYD IDout=[4], NHYD={["S~EXT2"], IDin=[3], TLAG=[107 (min)
*% | == i
ADLD HYD IDsum=[5], NHYD=["S—-EXT1+2"], IDs to add=[2+3]
*% | == i
ROUTE RESERVOIR IDcut=[§], NHYD=["POKD OUT™], IDin=[1],
RET=[1] (min},
TABLE of ( OUTFLOW-STORAGE ) values
{cms) — {(ha-m}

[ 0.0000 , €.0000]

[ 0.0080 , 0.0652]
01/02/2013 11:27:26 aM /3

C:\09-062\SWMHYMO\POST\SCS\POST2 . dat2

-1 , -1 1 (max twenty pts}
r NHYDovE=[ 1

[ 0.2510 , 0.1704]
I 0.3230 , 0.2527]
I1.6410 , 0.2973)
! 2,7340 , 0.3206]
!
!

IDbovi=]
5 !
* EXTERNAL AREA #3
CALIB NASHYD ID=[8], NRYD=["EXI3"], DT=[1llmin, ARER=[4,36] (ha),
DWE=[0] (cms), CN/C=[57], IA=[6.9](mm),
N=[3], TP=[0.533]nrs,
RAINFALL=[ , , , . 1(mm/hr), END=-1

i-% [ I
*% 3-YEAR 24hr SCS TYPE-II STORM DISTRIBUTION ORILLIA IDF DATA

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]

g ["55CS24,5tm™] <——storm filename

% |

*% 25-YEAR Z4hr SCS TYPE-II STORM DISTRIBUTION ORILLIA IDF DATA

START TZERQ={0.0], METOUT=[2), NSTORM=[l], MNRUN=[3]

*% [*258C824.8tm"] <~~storm filename

% i !
*% 100-YEAR 24hr $CS TYPE-IT STORM DISTRIBUTION ORILLIA IDF DATA

START TZERC=[0,0], METOUT=I2], NSTORM={1], NRUN=[4]

*% ["1003C824.5tm"] <—-storm filename

% i !
*% TIMMINS REGIONAL STORM (12-HR})

START TZERO=[0.01, METQUT=F2], NSTORM=[1], NRUN=[5]

*% ["12REGTIM.QB%"] <--storm filename

*% - !
FINISH
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88555 W W oM M H 1Y ¥ M M 00 899 988 i

s WWW MMMM H H Yy MM MM O Q 9 9 9 g
88855 WWW MMM HHHHH Y MMM O O #+ 9 9 9 El Ver 4.05
5 wu M M H H ¥ M M O Q 9999 2299 Sept 2011

58558 WW M M H H Y M M 000 9 8

2 9% 9 g

StormWater Management HYdrologic Medel 999 929

AREEE A AN XA H AR I RA LA AN Rk Rk owdd Frk kK RXRR ER AL LA LSRR LR R

EREER LA LR RA SRS XX GKR R AT AR N SYMEYMO Ver/4.05 AR e hnwdt ATk ahhhhddrs koekdoebr s
*rxxxwwrx K osingle event and continuous hydrolegic simulation model  *x*tx*=rs

EREE R H*AK based on the principles of HYMO and its successors bbb
HHKEEH A OITHYMO-83 and OTTHYMO-BS. EAEH R AR KL
EEER AR EA AL AR LA Rt e T ek ke ke ok ok ok EA A KA A KKK RR AR AR A K AR AKX
#xx&Fxxxx* Distributed by: J.F. Sabourin and Associates Ine. HH W Ak
HRE R ek Ottawa, Ontarie: (613) 836-3884 FRAEE AR LS
kil Gatinean, Quebec: (819) 243-6858 wRkR ok
HRKE X ek E-Mail: swmhymc@jfsa.Com Rk sk ek

R A R D e S R AR R L e e I LT Ty

+HttF R R e L o o L Sy
f++++++++ Licensed user: WMI & Associates Led. FF bbbt
LSRR Barrie SERTAL#:2880720 L

B R O et S SR S S gy bttt bbbt ++

e R R L S T R L L L L L IE Tprars

AR AR ++++++ PROGRAM ARRAY DIMENSIONS ++++++ *o Ak
iohokohahobokdl Maximum value for ID numbers : 10 EAEEA kA ®
HERAERERLE Max. number of rainfall points: 105408 EEEEFEAAA
EEALHL KA Max. number of flow points : 105408 XEHAA KA
FhEI KRR L o ke sk FhkEKRER R LR R e s

AEk A A h Rk Rk bk ok kkkk DETAILEHD o U T P uT HHAF A A d kAR orwok kv k ok
***t********************tt***********t**#****R*********tt**************t**t**?*
= DATE: 2013-01-06 TIME: 14:43:42 RUN COUNTER: 000336 *
*l*******************h**********************t*******tt**************Q**********
* Input  filename: C:\09-062\SWMHYMO\POST\SCS\FOSTZ.dat
* Cutput filename: C:\09-062\SWMHYMO\POST\SCS\POSTZ. ot
* Summary filename: C:\09-062\SWMHYMO\POST\SCS\POST2. sum
* User comments:

* 1z
*
x
*

2:
3:

HEEE K E A AR KR KA KRR R RN R E AR KRR R A I AR R R AR A A dhR A hh kR kLR A AT AARRRRAAF KA KRR AR Kk K

[ I

0021:0001———

FHH A KK AR KKK KK AR A h R Ak h kR K KR AR KK A AR AR AR AR A E AR TR RS KRR R R KK & kst ok dook o sk sk ok ek oo

*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [(09-062]
*# Date : 01-04-2013

01/02/2013 11:27:27 aM 1/21

*# Modeller [IR]

*# Company : WMI & Associates Ltd.

*# License # = 2880720

AR R L R R e e e eI e It

| START |  Projeect dir.: C:\09-062\SWMHYMO\POSTI\SCS\

.00 hrs on

METOUT= 2 {output = METRIC)

NRUN = 001
NSTORM= i
# 1=25CS24.stm

0

C:\09-062\ SWMHYMO\POST\ SCS\POST2 . out.2

Rainfall dir.: C:i\09-062\SWMHYMC\POST\SCS\

001:0002
| READ STORM | Filename: 2-Year SCS Type-II Storm Distribution {2
| Ptotal= 48&.70 mm| Comments: 2-Year SC5 Type~II Storm Distribution {2
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
brs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs mm/hr
.20 L467 | 6.20 .934 | 12.20 9.340 | 1B.20 .701
.40 L4667 | 6.40 .934 | 12.40 5.838 | 18.40 L7000
.60 L4867 | 6.60 .934 | 12.60 4.203 | 18.60 .934
.80 -467 | 6.80 .934 | 12.B0 3.970 + 18.80 L701
1.00 L4677 | 7.00 .934 | 13.00 2.802 [ 1%.00 701
1.20 L4867 | 7.20 -934 | 13.20 2.335 | 19.z20 .934
1.40 467 | 7.40 -934 | 13.40 2.335 | 19.20 .701
1.60 .467 | 7.60 .934 | 13.60 2.335 | 19.60 -934
1.80 .467 | 7.80 .934 | 13.80 2.335 | 19.80 -701
z2.00 .467 | g.00 .934 | 14.00 2.335 | 20.60 .934
2.20 L467 | 8.20 1.401 | 14.20 1.401 | 20.20 .701
Z.40 L4867 | 8.40 1.401 | 14.40 1.401 | 20.40 .101
2.60 .467 | B.60 1.401 | 14.80 1.401 | 20.e0 .467
2.80 467 | €.80 1.401 | 14.80 1.401 | 20.80 .701
3.00 467 | g.00 1.401 { 15.00 1.401 | 21.00 -700
3.20 .467 | 9.20 1.401 1 15.20 1.167 | 21,20 .467
3.40 .467 | 9.40 1.401 1 15.40 1.167 | 21.40 . 701
3.60 2467 | 2.60 1.401 t 15.60 1.167 | 21.€0 -467
3.80 -467 | 9.80 1.401 | 15.80 1.167 | 21.80 .701
4,00 467 | 10.00 1.401 1 16.00 1.167 | 22.00 .467
4.20 .934 | 10.20 2.568 | 16.20 1.168 | 22.z0 .487
4.40 .934 | 10.40 2.569 | 16.40 1.167 | 22.40 .701
4.60 .934 | 10.8&0 2.568 | 16.50 1.167 | 22.60 .467
4.80 .934 1 10.80 2,569 f 16.80 1.167 | 22.80 . 700
5.00 -934 1 11.00 2.568 | 17.00 700 | 23.00 L467
5.20 .934 } 11.20 3.503 | 17.20 701 1 23,20 L4687
5.40 -934 1 11.40 5.137 | 17.40 .934 | 23.40 .467
5.60 -934 t 11,60 12.375 | 17.s80 L7011 23.60 .701
5.80 .934 t 11.80 25.685 | 17.80 .934 | 23.80 .467
6.00 .934 | 12.00 52.538 | 18.00 L7011 24,00 467

01/02/2013 11:27:27 aM
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002:0003

* CATCHMENT 101

C:\09-062\ SWMHYMO\POST\SCS\POST2, cut:4

| CALIB STANDHYD | Area (ha}=  11.05
| 0l1:101 DT= 1.00 | Total Imp{%)= 35.00 Dir, Conn, (%)= 19.50
IMPERVIOUS PERVIOUS (i)
Surface Area {ha)= 3.87 7.18
Dep. Storage (mm} = 2.00 &.70
Average Siope (%)= 2.0¢ 5.00
Length (m)= 200.00 40.00
Mannings n = ..013 .250
Max.eff.Inten. (mm/hr)= 52.54 10.31
over {(min) 4.00 17.00
Storage Coeff. (min)= 4,07 (ii) 17.37 (ii)
Unit Hyd. Tpeak (min)= 4.00 17.00
Unit Hyd. peak (cms)= .28 .07
*TOTRLS*
PEAK FLOW (ems) = .30 .13 .382 (iii)
TIME IO PEAK {hrs}= 12.00 12,20 12.000
RUNOFEF VOLUME {mm) = 44,70 7.89 15.071
TOTAL RAINFALL {mm) = 46.70 46.70 46.701
RUNOFF COEFFICIENT = .86 .17 .323
(i) CHM PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 54.0 Ie = Dep. Storage (Above)}
(ii)} TIME STEP (DT) SHCULD BE SMALLER CR EQUAL
THAN THE STORAGE COEFFICIENT.
{iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0004
* EXTERNAL AREA #1
| CALIE NASHYD | Area {ha)= 7.78 Curve Number (CN)=56.00
| 02:EXT1 DT= 1.00 | Ta (mm)=  7.200 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .290
Unit Hyd Qpeak {cms)= 1.025
FPEAK FLOW {cms )= .020 (i)
TIME TO PEAKX (hrs)= 12,217
RUNOFF VOLUME {mm)= 6.527
TOTAL RAINFALL {mm) = 46.701
RUNOFF COEFFICIENT = .149

(i) PEARK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

001:0005

* EXTERNAL AREX #2

01/02/2013 11:27:27 AM

3/21

| CALIB STANDHYD | Area (ha)= 6.14
| 03:EXT2 DT= 1.00 | Total Imp(%}=  25.00 Dir. Conn. (%)=  14.00
IMPERVIQUS PERVIQUS (i)
Surface Area {ha)= 1.53 4.61
Dep. Storage {mm}= 2.00 5.00
Average Slope (%)= 3.00 8.00
Length {m)= 150.00 90.00
Mannings n = G013 .250
Max.eff.Inten. (mm/hr)= 52.54 9.57
over {min) 3.00 22.00
Storage Coeff. {(min}= 3.03 (ii) 22.40 (idi
Unit Hyd, Tpeak {min)= 3.00 22.00
Unit Hyd. peak {(cms)= .37 .05
*TOTALS*
PERK FLOW {ems)= .12 .08 L1685 {iid)
TIME T¢ PEAK thrs)= 12.00 12.28 12.000
RUNOFF VOLUME (mm) = 44,70 2.13 14,113
TOTAL RAINFALL {mm) = 46.70 46.70 46.701
RUNOFF COEFFICIENT = .96 .20 .302
{i) TN PROCEDURE SELECIED FOR PERVIOUS LOSSES:
CN* = 359.0 Ia = Dep. Storage (Above)
{ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STIORAGE CGEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0006
| SHIFT HYD{S-EXT2 T
| IN= 3-——> OUT= 4 !
| SHIFT= 10.0 min | ARER QFEAK TPEAK R.V.
—_ (ha) {cms) thrs) (mm)
ID= 3:EXTI2 6.14 .165 12.000 14.113
SHIFT ID= 4:S8-EXT2 6.14 165 12.150 14.113
G01:0007
| ADD HYD (S-EXT1+2 ) | ID: NHYD AREA QPEAK TPERK R.V. DWF
(ha} {cms) {hrs) {mm) {ems)
IDI 02:EXT1 7.78 .020 12.22 6.53 . 000
+ID2 03:EXT2 6.14 .165 12,00 14.11 .000
5UM 05:5-EXT1+2 13.92 .220 12.02 g8.87 .000
NOTE: PEAK FLOWS DC NOT INCLUDE BASEFLOWS IF ANY,

01/02/2013 11:27:27 AM
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001:0008-
| ROUTE RESERVOIR ! Requested routing time step = 1.0 min.
| IN>01:(101 ] !
| OUT<0&6: (POND 0) ! OUTLFOW STORAGE TABLE
————————————————————— QUTFLCW STORAGE | OUTFLOW
(cms) (ha,m,) | {cms) (ha.m.)
.000  ,0Q00E+QQ I 323 .2BZ7E+Q0
.008 .6520E-01 ! 1.641 . 2873E+00
.251  .1704E+00 | 2.734  ,3206E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
tha) (cms) {hrs) {mm)
INFLOW >01: {101 ) 11.05 .38z 12.000 15.071
OUIFLOW<06: {POND 0O} 11.05 .063 12.867 15.070
PEAK FLOW REDUCTION [Qout/Qin] (%)= 16.378
TIME SHIFT OF PEAK FLOW {min}= 52.00
MAXTIMUM STORAGE  USED (ha.m.}=.8882E-01
001:0009
* EXTERNAL ARER #3
| CALIE NASHYD | Area {ha)= 4,36 Curve Number {CN}=57.00
I 08:EXT2 DT= 1.00 | Ia (mm)=  6.900 # of Linear Res,{N)= 3.00
~ U.H. Tpthrs)= .553
Unit Hyd Qpeak (cms)= . 301
PEAK FLOW (cms)= .034 (4
TIME TQ PERK (hrs)= 12,517
RUNOFF VQLUME {mm}= 6.845
TOTAL RATNFALL {mm ) = 46.701
RUNCFF COEFFICIENT = .147

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

001:0016-
** END OF RUN : 1
I e I AP EE T T Rk ok kR ko k
| START { Project dir.: C:\09-062\SHMHYMO\POST\BCS\
01/02/2013 11:27:27 aM 5/21

C:\08-062\ SWMHYMO\POST\SCS\POSTZ. outé

Rainfzll dir.: C;\09-062\SWMHYMO\POST\SCS\

TEERQ = .00 hrs on 0
METOUT= 2 (cutput = METRIC)
NRUM = 002
NSTORM= 1

# 1=55CS24.stm

002:0002
*#*****22!*****’kt********k*t*****l************1%’*************ﬁw****************i
*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062]

*§ Date : 01-04-2013

*§ Modeller = [JR]

*§ Company : WMY & Associates Ltd.

*# License # 2880720

A R ko ek d ok Ak R R R A A A A AR R A AN A R AR AR AR Ak Rk A h A Ak kAR R R T A A A A NR ARG A S AR AR

q02:0002
| READ STORM ! Filename: 5-Year SCS5 Type-II Storm Distribution (2
| Ptetal= 60,60 mmf Comments: 5-Year 3C3 Type-II Storm Distribution {2

TIME RAIN
hrs mm/ b

TIME RAIN
hrs mm/hr

TIME RAIN
hrs  mm/hr

| | |
| 1 |

.20 .606 | 6.20 1.212 | 12.20 12.120 | 18B.20 .909

.40 .606 | 6.40 1.212 | 12.40 7.575% | 1lg€.40 -902

.60 .606 | 6.60 1.212 | 12.60 5.454 | 18.60 1.212

-80 .606 | 6.80 1.212 | 12,80 5.151 | 18.BO .909
1.00 4606 | 7.00 1.212 | 13.00 3.636 | 18.00 -909
1.20 -606 | 7.20 1.212 | 13.20 3.030 | 19.20 1.212
1.40 -606 | 7.40 1.212 | 13.40 3.030 | 19.40 .909
1.60 .606 | 7.60 1.212 | 13.60 3.030 | 1%.60 1.212
i.80 .608 | 7.80 1.212 1 13.80 3.030 | 19.80 .909
2.00 .608 | 8.00 1.212 1 14.00 3.030 | 20.00 l.212
2.20 606 | 8.20 1.818 1 14,20 1.818 | 20.20 -909
2.40 .606 | 8.40 1.818 1 14,40 1.818 | 20.40 -909
2,60 L6086 | B.6D 1.818 | 14.80 1.818 | 20.60 -608
2.80 .606 | 8.80 1.818 | 14.80 1.818 | 20.80 -909
3.00 L6046 | S.00 1.818 I 15.00 1.818 | 21.00 -909
3.20 -606 | 9.20 1.818 | 15.20 1.515 | 21.20 .606
3.40 .606 | 2.40 1.818 | 15.40 1.515 | 21.40 .909
3.60 606 | 2.60 1.818 | 15.60 1.515 | 21.s80 -606
3.80 .606 | 9.80 1.818 ! 15.80 1.515 | 21.80 -909
4.00 .606 | 10.00 1.818 f 16.00 1,515 | 22.00 -606
4.20 1,212 1 10.20 3.333 t 16.20 1.525 | 22.20 -606
4.40 i.212 1 10.40 3.333 1 16.40 1.515 1 22,40 .909
4,60 i.212 1 10.80 3.333 | 16.80 1.515 | 22,860 606
4.80 1.212 + 10.80 3.333 | 16.80 1.515 + 22.80 .909
5.00 1.212 } 11.00 3.333 | 17.00 -909 | 23.00 -606
5.20 1.212 + 11.2Q 4.545 | 17.20 909 1 23.20 606
5.40 1.212 | 11.49 6.666 | 17.40 1.212 + 23.40 606
5.60 1.212 t 11.80 16.05% | 17.60 909 | 23.80 -909
5.80 l.2i2z | 11.80 33.330 ( 17.80 1.212 } 23.80 L6006
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6.
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00 1.212 § 12,00 68.175 | 18.00 .90% | 24.00 .606

002:0003

* CATCHMENT 101

| CALIB STANDHYD
| 01:101 DT=

Surface Are
Dep. Storag

| Area (tha}= 11.05
1.00 | Total Imp{%)= 35.00 Dir. Conn. (%)= 12.50
IMPERVIOQUS PERVIOUS (i)

a tha}= 3.87 7.18
e (mm)= 2.00 6.70

Average Slope (%)= 2.00 5.00
Length {m)= 200.00 40.00
Mannings n = .013 .250
Max,eff.Inten. (mm/hr)= 68.17 19.60
over (min) 4.00 14.00
Storage Coeff. (min)= 3.67 {(ii) 13.96 (ii)
Unit Hyd. Tpeak (min)= 4,00 14.00
Unit Hyd. peak (cma)= .30 .08
*TOTALS*
PEAK FLOW {cms)= .39 .25 L5377 (iii)
TIME TO PEAK {hrs)= 12.00 12.15 12.017
RUNOFF VOLUME (mm}= 58.60 13.25 22,093
TOTAL RAINFALL (mm} = 60.60 60.60 60,601
RUNOFF COEFFICIENT = .97 .22 .365
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 54.0 Ia = Dep. Storage (Above)
{(ii) TIME STEF (DT} SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
002:0004
* EXTERNAL AREZ #1
| CALIE HASHYD ! Area  (ha)=  7.78 Curve Number  (CN)=56.00
I 02:EXT1 DT= 1,00 | Ia {mm)= 7.200 # of Linear Res. ()= 3.00
U.H. Tpihrs)= .290
Unit Hyd Opeak (cms)= 1.025
PERK FLOW {ems )= L1589 (1)
TIME TQ PEAK (hrs)= 12.217
RUNCFF VQLUME (mm) = 11.272
TOTIAL RAINFALL {mm}= 60.601
RUNCEF COEFFICIENT = .186
{i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
01/02/2013 11:27:27 AM 7/21
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002:0005
* EXTERNAL AREA #2
| CALIB STANDHEYD ! Area {ha}= 6.14
I 03:EXT2 DT= 1.00 | Total Imp(%}= 25.00 Dir. Conn, (%)= 14.00
IMPERVIOUS PERVIQUS (i)
Surface Area (ha)= 1.53 4.861
Dep. Storage (mm) = 2,00 5.00
Average Slope (%)= 3.00 8.00
Length {m)= 150.00 80.00
Mannings n = .013 .250
Max.eff,Inten. {mm/hr)= 68.17 17.89
over (min) 3.00 18.00
Storage Coeff. {min)= 2.73 (ii) 17.81 (ii)
Unit Hyd. Tpeak {(min)= 3.00 18.00
Unit Hyd. peak (cms)i= .40 .08
*TOTALS™
PEAK FLOW {cms)= .16 .15 L2548 (iii)
TIME TO PEAK {hrs)= 12.00 12.22 1z2.000
RUNOFF VOLUME {mm)= 58.60 15.04 21,146
TOTAL RAINFALL (mm)= 60.60 60.60 60.601
RUNOFF COEFFICIENT = .97 .25 .349
{i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 59.0 Ia = Dep. Storage (Above}
(ii) TIME STEP (DT) SHQULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
002:0006
| SHIFT HYD(S-EXT2 i
| IN= 3——> QUT= 4 |
| SHIFT= 10.0 min | AREA QPEAK TFEAK R.V.
{ha} (cms) {hrs) {romm )
ID= 3:EXT2 6.14 .254 12.000 21.146
SHIFT ID= 4:5-EXT2 6.14 .254 12.150 21.146
002:0007
| ADD HYD (S-EXTX+2 ) | ID: NHYD AREA QOPEAK TPEAK R.V. DWE
{ha) (cms} {hrs} {mm) {cms)
IDI 02Z2:EXT1 7.78 .158 12.22 11.27 .000
+ID2 D3:EXT2 6.14 .254 12.00 21.15 .0ag
5UM 05:S-EXT1+2 13.92 .358 12,02 15.63 .000

01/02/2013 11:27:27 AM
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NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

002:0008 -

| ROUTE RESERVOIR | Reguested routing time step = 1.0 min,

I IN»D1:(1Q1 ) [

I QUT<D&: {POND Q) | = OUILFOW STORAGE TABLE

e OUTFLOW STORAGE | CUTFLOW
{cms) (ha.m.} {cms) {ha.m.)
.000 .COOCE+0OD .323 (2527E+00
.008 .6520E-01 1.641 .2973E+00
.251 .1704E+00 2.734 .3206E+Q0

!
!
!
!

ROUTING RESULTS AREAR QPEAK TFEAK R.V.
———————————————————— {ha) {cms) {hrs} {mm)
INFLOW >01: (101 ) 11.05 577 12.017 22.093
OUTFLOW<06: (POND Q) 11.405 131 12.583 22.092
PEAK  FLOW  REDUCTION [Qout/gin] (%)= 22,643
TIME SHIFT OF FEAK FLOW (min)= 34.00
MAXIMUM STCRAGE USED {tha.m.)=.1183E+00
002:0009 -
* EXTERMAL AREA #3
| CALIB NASHYD i Area {ha)= 4.36 Curve Number (CN)=57.00
| 08:EXT3 DI= 1.00 | Ia {mm) = 6.900 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tpihrs)= .553
Unit Hyd Qpeak (cms)= .301
PEAK FLOW (oms )= 060 (i)
TIME TC PEAK {hrs)= 12.500
RUNOFF VQLUME {mm) = 11.755
TOTAL RAINFALL (mm} = 60.601
RUNQFF COEFFICIENT = .194

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0010
00Z2:0002 -
** END OF RUN : 2

e b R R L L L R R R E L O,
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| START I Project dir.: C:\09-062\SWMHYMC\POST\SCS\

___________________ Rainfall dir.: C:\09-062\SWMHYMO\POST\SCS\

TZERO = .00 hrs on 0

METGUT= 2 {output = METRIC)

NRUN = 0C3

NSTORM= 1

# 1=258CS24.stm

003:0002
t#******tt***k*****t** dh kKK LK EA A AR AN AT N KX ARRA T AAAA KRR R NN e onNH
*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062)
*# Date 1 01-04-2013
*# Modeller + [JR]
*# Company : WMI & Associates Ltd.

*# License # ;2880720

R R L e e L L R L L T T

003:0002
| READ STORM { Filename: 25-Year SCS Type-IT Storm Distribution (
| Ptotal= 81.40 mm| Comments: 25-Year SCS Type-II Storm Distribution (

TIME RAIN
hrs mm/hre

TIME RATN
hrs mm/hr

TIME RAIN
hrs  mm/hr

TIME RAIN
hrs mm/hr

l ! i
i | i

.20 .81la | 6.20 1.628 | 12.20 16.280 | 18.20 1.221

.40 .814 | €.40 1.628 | 12.40 10.175 | 18.40 1.221

.60 .814 | £.60 1.628 | 1z.60 7.326 | 18.60 1.628

.80 .814 | 6.80 1.628 | 12.80 6.919 | 18.80 1.221
1.00 .814 | 7.00 1.628 | 13.00 4.884 | 19%.00 1.221
1.20 .814 | 7.20 1.628 | 13.20 4.070 1 1%.20 1.628
1.40 .814 | 7.40 1.628 | 13.40 4.070 + 19.40 1,221
1.60 .g14 | 7.60 1.628 | 13.60 4.070 | 1%.60 1.628
1.80 .814 7.80 1.628 | 13.80 4.070 | 1%9.80 1.221
2.00 -814 | 8.00 1.628 1 14.00 4.97¢ | 20.00 1.628
2,20 .814 | 8.20 2.442 1 14.20 2.442 | 20,20 1.221
2.40 -814 | 8.40 2.442 | 14.40 2.442 | 20.40 1.221
2.60 -814 | 8,60 2.442 | 14.80 2.442 | 20.60 .814
2,80 .814 ) §.80 2.442 | 14,80 2.442 | 20.80 1.221
3.00 .8l4 1 9.00 2.442 | 15.00 2.442 | 21.08 i.221
3.20 .81l4 1 9.20 2.442 | 15.20 2.035 1 21.20 .8l4
3.40 -8l4 1 9.40 2.442 | 15.40 2.035 ) 21.40 1.221
3.40 814 | 2.60 Z2.442 | 15.60 2,035+ 21.60 -814
3.80 .814 | 9.80 2.442 | 15.80 2.035 1 21.80 1.221
4.00 -814 | 10.00 2.442 | 16.00 2.035 | 22.00 814
4.20 1.628 | 10.20 4.477 | 16.20 2.035 | 22.20 .Bl4
4.40 1.628 | 10.40 4.477 | 16.40 2.035 | 22,40 1.2z21
4.60 1.628 | 10.60 4.477 | 16.60 2.035 | 22,60 .81la
4.80 1.628 | 10.80 4,477 | 16.80 2.035 | 22.80 1.221
5.00 1.628 | 11.00 4.477 | 17.00 1,221 | 23.00 .814
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

5.20 1.628 | 11.20 6.105 | 17.20 1.221 |  23.20 .814
5.40 1.628 | 11.40 8.954 | 17.40 1.628 | 23.40 .814
5.60 1.628 | 11.60 21.571 | 17.60 1.221 | 23.60 1.221
5.80 1.628 | 11.80 44.770 | 17.80 1.628 | 23.80 .814
6.00 1.628 | 12.00 91.575 | 1B.00 1.221 | 24.00 .814
003:0003
* CATCHMENT 101
| CALIB STANDHYD | Area {ha}= 11.05
i 01:101 DT= 1.00 | Total Imp({%)= 35.00 Dir. Conn, (%)= 19.50
IMPERVIOUS PERVIQUS (i}
Surface Area {ha)= 3.87 7.18
Dep. Storage {rm) = 2.00 6.70
Average Slope (%)= 2.00 5.00
Length {m)= 200.00 40.00
Mannings n = 013 .250
Max.eff,Inten. (mm/hr)= 91.38 38.15
over (min) 3.00 11.00
Storage Ceeff. (min)= 3.26 {ii) 11.14 {11}
Unit Hyd. Ipeak (min)= 3.00 11.00
Unit Hyd. peak (cms)= .36 .10
*TOTALS*
PEAK FLOW (cms )= .54 .50 L8953 {iii)
TIME TO PEAK thrs)= 12.00 12.10 12.000
RUNOFF VOLUME {mm)= 78.39 23.03 34.025
TOTAL RAINFALL (mm}= 81. 40 81.40 81.400
RUNQFF COEFFICIENT = .98 .28 .418
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 54.0 Ia = Dep. Storage (Abowve)
(ii) TIME SIEP (DT) SHOULD BE SMALLER QR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
003:0004
* EXTERNAL AREA #1
| CALIB NASHYD | Arsa tha}= 7.78 Curve Number {CN}=56.00
| 02:EXT1 DT= 1,00 | Ia (mm} = 7.200 # of Linear Res.(N)= 3.00
U.H. Tp(hra)= .290
Unit Hyd Cpeak (cma)= 1.025
PERK FLOW (cms)= .289 (1)
TIME TO PEAK (hrs)= 12.200
RUNOFF VOLUME {mm)= 20.110
TOTAL RAINFALL {mm)= 81.400
RONOFEF COEFFICIENT = . 247

01/02/2013 11:27:27 AM
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003:0005
* EXTERNAL AREA #2
| CALIE STANLDHYD | Area {ha)= 6.14
| 03:EXT2 DT= 1.00 | Total Imp(%)= 25.00 Dir, Conn.{%}= l4.00
IMPERVIOUS PERVIOQUS (i)
Surface Area (tha)= 1.53 4,61
Dep. Storage (mm) = 2,00 5.00
Average Slope (%)= 3.00 §.00
Length (m)= 150.00 90.00
Mannings n = 2013 -250
Max,eff,Inten. {(mm/hr)= 91.58 35.51
over (min) 2.00 14.00
Storage Coeff. (min)= 2,43 (ii) 13.89 (ii
Unit Hyd. Tpeak {min)= 2,00 14,00
Unit Hyd. peak {cms)= .49, .08
*TOTALS*
PEAK FLOW (oms) = .22 .29 .435 (idd)
TIME TO PEAK {hrg)= 12.00 12.13 12,000
RUNOFF VOLUME {mm) = 79.39 25.69 33.215
TQTAL RAINFALL (mm) = 81.40 81.40 81.400
RUNOFF COEFFICIENT = .98 .32 .408
(1) CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
CN* = 59.0 1a = Dep. Storage (Above)
(ii) TIME STEF (DT} SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFICIENT.
{iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
003:000
| SHIFT BYD{S-EXT2 11
| IN= 3—> OUT= 4 |
| SHIFT= 10.0 min | ARER QPEAK TPEAK R.V.
-— {ha) (cms) {hrs) {mm})
ID= 3:EXT2 6.14 435 12.000 33.215
SHIFT 1ID= 4:S5-EXT2 6.14 .435 12.150 33.215
003:0007
| ADD HYD (S-EXTI+2 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms}) {hrs) {ram) {cms)}
ID1 02:EXT1 7.78 .289 12.20 29.11 .000
+ID2 03:EXT2 6.14 .435 i2.00 33.21 .000

01/02/2013 11:27:27 AM
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3UM 05:5~-EXT1+2 13.92 .827 12.02 25.89% 000

NCTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,

003:0008

| ROUTE RESERVOIR ! Requested routing time step = 1.0 min.
| IN=D1:{101
| OUT<06: {POND Q) [ = QOUTLFOW STORAGE TABLE ===
QUTELOW STORAGE | OUIFLOW STORAGE

(cms) {(ha.m.} (cms) (ha.m.)

.008 .6520E-01 1.641 .2873E+00

l
.000  .Q0C0E+00 | -323  .2527E+00
i
.251  .1704E+00 | 2.734 ,3206E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
(ha} {oms ) (hrs) {mm)
INFLOW >01: {101 ) 11.05 .853 12.000 34.025
QUTFLOW<U6: (POND O) 11.05 .251 . 12.450 34.023
PEAK FLOW  REDUCTION [Qoub/Oin} (%)=  26.372
TIME SHIFT OF PEAK FLOW {min)= 27.00
MAXTIMUM STORAGE USED {ha.m.)=.170BE+0C
003:0009 -
* EXTERNAL AREA #3
| CALIB NASHYD | Area {ha)= 4.386 Curve Number (CN)=57.00
| 0B:iEXT3 DT= 1.00 | Ia {mm) = 6.900 # of Linear Res,(N)= 3.00
.H. Tpihrs)= .553
Unit Hyd Qpeak (cms)= . 301
PEAK FLOW {ens)= .108 (i}
TIME TO PERK (hrsj)= 12,500
RUNOFF VOLUME {mm} = 20.856
TOTAL RAINFALL {ram}= 81,400
RUNQOFF COEFFICIENT = 2586

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

003:0010 -

003:0002 -

003:0002
** END OF RUN : 3
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Project dir.: C:\0%-062\SWMHYMO\POST\SCSY

__________________ Rainfall dir.: C:\0%-062\SWMHYMO\POST\SCS\

TZERD = .00 hrs on a
METOUT= 2 {output = METRIC}
NRUN = 004

NETORM= 1
# 1=1008CsS24.stm

004:0002
*#****tti*t*****ﬂt***************W?*****‘k*ttt***ttt****************t*il—*******!*
*# Project Name; [22] FOX STREET SUBDIVISION] Project Number: [09-062]

*# Date : 01-04-2013

*# Modeller : [dR]

*# Company : WMI & Assoclates Ltd.

*# License # = 2880720
*#*****Q*********i‘*******ﬁﬁ'}t')l')f*')f'k*‘********tt***************ii*******?***********
004:0002

| READ STORM i Filename: 100-Year SCS Type-II Storm Distribution

| Ptotal= 928.70 mm! Comments: 100-Year $SCS Iype-II Storm Distributicn

TIME RAIN
hrs  mm/hr

TIME RAIN
hrs mm/hr

TIME RAIN
hrs  mm/hr

TIME RAIN
hrs mm/hr

3.80 .9387 §.80 2.961 15.80 2,487 21.80 1.481

! | i

! | !
.20 .987 | €.20 1.974 | 12.20 19.740 | 18.20 1.481
.40 .987 | 6.40 1.974 | 12.40 12.338 | 18.40 1.480
.60 1987 ) 6.60 1.974 | 12,60 8.883 | 18.60 1.974
.80 .987 | 6.80 1.974 | 12.80 8.390 | 18.80 1,481
1.00 .987 | 7.00 1,974 | 13.00 5.922 | 19.00 1.481
1.20 .987 | 7.20 1.974 | 13.z20 4.935 | 19.20 1.974
1.40 .987 | 7.40 1.974 | 13.40 4.935 | 19.40 1.481
1.60 1987 ) 7.60 1.974 | 13.60 4,935 | 19.60 1.97%4
1.80 .987 | T.80 1.974 | 13.80 4.935 | 19.80 1.481
2.00 -987 ) §.00 1.974 | 14.00 4.9235 |  20.00 1.974
2.20 .987 | g.20 2.961 | 14.20 2.961 | 20.20 1,481
2.40 .987 | 8.40 2.961 | 14.4Q 2.961 | 20.40 1.481
2.60 .987 | 8.60 2.961 | 14.60 2.961 | 20.80 .987
2.80 .987 | §.80 2.961 | 14.80 2.961 | 20.80 1.481
3.00 .987 | .00 2.961 | 15.00 2.961 | 21.00 1,480
3.20 .987 | 9.20 2.961 | 15.20 2.487 | 21.20 .987
3.40 .987 | 2.40 2.961 | 15.40 2.467 |  21.40 1.481
3.60 L9287 | 9.80 2.961 | 15.60 2.467 | 21.60 .987

| | !
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4.00 987 | 10.00 2.%61 | 16.00 2.467 1 22.00 .987
4.20 1.974 | 10,20 5.428 | 16.20 2.468 | 22.20 .987
4,40 1.874 | 10.40 5.429 | 16.40 2.467 1 22.40 1.481
4,60 1.874 | 10.60 5.428 | 16.60 2.467 )} 22.60 .987
4.80 1.974 | 10.80 5.429 | 16.80 2.467 | 22.80 1.480
5.00 1.87%4 | 11.00 5.428 | 17.00 1.480 | 23.00 .987
5.20 1.974 | 11.20 7.403 | 17.20 1.481 | 23.20 .987
5.40 1.9%4 | 11.40 10.857 | 17.40 1.974 | 23.40 .987
5.60 1.974 | 11.60 26.155 | 17.60 1.481 | 23.60 1.481
5.80 1.974 | 11.80 54.285 1 17.80 l.974 | 23.8B0 .987
6.00 1.974 + 12.00 111.038 ! 18,00 1.481 | 24,00 .987
004:0003
* CATCHMENT 101
| CALIB STANDHYD | Area {tha}=  11.05
| 01:101 DT= 1.00 | Total Imp{%)= 35.00 Dir. Conn. (%)= 19.50
IMPERVIOUS PERVIQUS (i)
Surface Area (ha)= 3.87 7.18
Dep. Storage {mm}= 2.00 €.70
Average Slope {%)= 2.00 5.00
Length (m)= 200.00 40.00
Mannings n = .013 .250
Max.eff.Inten. {mm/hr)= 2111.04 54.60
over (min) 3.00 10.00
Storage Coeff. {min)= 3.02 iii) 9.85 (ii)
Unit Hyd. Tpeak (min)= 3.00 10.00
Unit Hyd. peak {cms)= .37 .11
*TOTALS*
PEAX FLOW {oms )= .65 .75 1.310 (iii)
TIME TO PEAK (hrg)= 12.00 12.08 12.000
RUNOFF VOLUME (mm) = 96.70 32.47 44,999
TOTAL RAINFALL {mm) = 98.70 98.70 98.701
RUNOFF COEFFICIENT = .28 .33 .456
{i) CN PRQCEDURE SELECTED FOR FERVIOUS LOSSES:
CH* = 54,0 Ia = Dep. Storage (Above)
{ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
004:0004
* EXTERNAL AREL #1
| CALIB NASHYD | Area {ha)= 7.78 Curve Number (CN)=56.00
| 0Z:EXT1 DT= 1.00 | Ia {mm) = 7.200 # of Linear Res. (N)= 3.00
- U.H. Tpthes)= .290
Unit Hyd Qpeak (cns)= 1.025

01/02/2013 11:27:27 aM

15/21

C:\09-062\SWMHYMO\POST\SCS\POST2.ouktl6

PEAK FLOW {ems)= LA17 (1)
TIME TO PEAK {hrs)= 12.200
RUNOFF VOLUME {mm)= 28.764
TOTAL RAINFALL {mm) = $8.701

RUNQFF COEFFICIENT

= .291

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

004:0005
* EXTERNAL AREA #2
| CALIB STANDHYD | Area (ha)= 6.14
{ 03:EXT2 DT= 1.00 | Tatal Imp{%)= 25.00 Dir. Conn.{%)= 14.00
IMEERVIOUS PERVIOUS (i)
Surface Area (ha)= 1,53 4,61
Dep. Storage {mm) = 2.00 5.00
Average Slope (%)= 3.00 8.00
Length {m}= 150.00 90.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 111.04 5h4.33
over {(min} 2.00 12.00
Storage Coeff. (min)= 2.25 (i4) 11.92 (ii)
Unit Hyd. Tpeak {min)= 2.00 12.00
Unit Hyd. peak {cms)= .52 .08
*TOTALS*
PEAK FLOW {ems)= .26 .45 .629 {(iii)
TIME TO PEAEK {hrs)= 12.00 12,10 12,000
RUNOFF VOLUME {mm) = 96.70 35.84 44.367
TOTAL RAINFALL {mm)= 98.70 98.70 28.701
RUNOFF COEFFICIENT = .98 .36 .450
{i) CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
CH* = 59.0 Ia = Dep. Storage {Above)
(ii) TIME STEF (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
{(iii} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
004:0006
| SHIFT HYD(S-EXTI2 i
| IN= 3---> QUI= 4
| SHIFT= 10.0 min | AREA QPEAK TPEAK R.V.
(ha) {ems ) {hrs) {mm)
ID= 3:EXT2 5.14 .629 12.000 44,387
SHIFT ID= 4:5-EXT2 4.14 .629 12,150 44,3567

004:0007

01/02/2013 11:27:27 &M
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| ADD HYD (S~EXT1+2 )} [ ID: NHYD AREA QPEAK  TPEAK R.V. DWF
(ha) (ems) (hrs) (mm) {cms)
IDL 02:EXT1 7.78 .417  12.20 28.76 . 000
+ID2 03:EXT2 6.14 .629 12.00 44.37 000
SUM 05:8S-EXT1+2 13.92 .915  12.02 35.65 . 000

NOTE: PEAK FLOWS DO NOT TNCLUDE BASEFLOWS IF ANY.

002:0008

I ROUTE RESERVOIR |
| IN>01:(101 } 1
| OUTI<0&: (POND ©) |

Requested routing time step = 1.0 min.

OUTLFOW STORAGE TABLE ==
QUTELOW STORAGE OQUTFLOW STORAGE

{cma) (ha.m.) | {cms) {ha.m.}
.000 .QCCOE+0C | +323  .Z2527E+00
.008  .6520E-01 | 1.841 .2873E+00
<231 .1704E+00 | 2.734 .3206E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
{ha) (cms) (hrs) {mm)

INFLOW >01: {101 ) 11.05 1.310 12.000 44.9%99
QUTIFLOW<06: (POND ) 11.05 .299 12.467 44.997
PEAK EFLOW REDUCTION [Qout/0Qin] (%)= 22.B65

TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE USED

{min)= 28.00
{ha.m.)=.2258E+00

004:0009
* EXTERNAL AREA #3
| CALIE NASHYD | Area {ha)= 4,36 Curve Number (CN}=57.00
| O8:EXT3 DI= 1.00 1| Ia {mm) = 6.900 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tpihrs)= .553

Unit Hyd Qpeak (cms}= .301

PEAK FLOW (ems}= .156 {1}

TIME TC PEAK {hrs)= 12,483

RUNOFF VOLUME {mm) = 29,735

TOTAL RAINFALL (mm) = 98.701

RUNOFF COEFFICIENT = .301

(i) PEAK FLCW DOES NOT INCLUDE BASEFLOW IF ANY,
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004:0010 -

004:0002

004:0002 -

004:0002 -
** END OF RUN : 4

i e R L L R & R T T TR R g g p

| START | Project dir,: C:\09-062\SWMHYMO\POST\SCS\

Rainfall dir.: C:\09-062\SWMHYMO\POST\SCS\

TZEROD = .00 hrs on q

METOUT= 2 (output = METRIC}

NRUN = 005

NSTORM= 1

# 1=i2REGTIM.089

005:0002
*#*************1’1‘1‘****'t't't****ttt*********1\-tt*********‘lc***%%%t*ttt**tk***********
*# Project Name: [22]1 FOX STREET SUBDIVISION] Project Mumber: [09-0521
*# Date 01-04-2013
*# Modeller [JR]

*# Company WMI & Associates Ltd.
*# License # 1 2880720

I R R R e e e,

005:0002

| READ STORM i Filename: TIMMINS REGIONAL STORM (12-hour!

| Ptotal= 1%3.00 mm| Comments: TIMMINS REGIONAL STORM (1Z2-~hour)
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mir/hr
1.00 15.000 | 4.00 3.000 | 7.00 23.000 | 10.00 13.000
2.00 20.000 | 5.00 5.000 | 8.00 20.000 | 11.00 13.000
3.00 10.000 | 6.00 20.000 | 9.00 23.000 | 12.00 8.000

005:0003

* CATCHMENT 101

{ CALIB STANDHYD | Area (ha)=  11.05

| 01:101 DT= 1.00 | Tetal Impi%)= 35.00 Dir. Conn. (%)= 18,50
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IMPERVIQUS PERVIOUS (i)
7.18

Surface Area (ha)= 3.87
Dep. Storage {mm) = 2.00 6.70
Average Slope (%)= 2.00 5.00
Length {m)= 200.00 20.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 42.00 32.81
over (min) 4.00 13.00
Storage Coeff. (min)= 4.41 (ii) 12,80 (i1}
Unit Hyd. Tpeak (min)= 4.00 13.00
Unit Hyd. pegak (cms)= .26 .08
*TOTALS*
PEAK FLOW {ems)= .28 .62 .874 (iii)
TIME TO PEAK (hrs)= 7.00 7.02 7.000
RUNOFE VOLUME (mm) = 190.99 97.12 115.434
TOTAL RAINFALL {rm) = 193.00 1%3.00 183.000
RUNCFF COEFFICIENT = .99 .50 .598
(i) CN PROCEDURE SELECTED FCR PERVIQUS LOSSES:
CN* = 54.0 Ia = Dep. Storage ({Above)
(ii) TIME STEP (DPT) SHOULD BRE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT,
(iii) PEAK FLOW DQES NOQT INCLUDE BASEFLOW IF ANY.
005:0004
* EXTERNAL AREA #1
| CALIB NASHYD ) Area tha) = T.78 Curve Number {CN1=56.00
| Q2:EXT1 DI= 1.00 | ia (mm)=  7.200 # of Linear Res.(N)= 3.00
U.H. Tp{hrs)= .290 '
Unit Hyd Qpeak (cms)= 1.025
PEAK FLOW {cms)= .488 (i)
TIME TO PEAK {hrs)= 7.067%
RUNOFEF VOLUME {mm) = 89.580
TOTAL RAINFALL {mm)= 193.000
RUNOFF COEFFICIENT = 464
{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
005:0005~
* EXTERNAL ARER #2
| CALIE STANDHYD | Area thal)= 6.14
| 03:EXT2 bT= 1.00 | Total Imp(%)= 25,00 Dir. Conn. (%)= 14.00
IMPERVIOUS PERVIQUS (i}
Surface Area {ha)= 1.53 4.61
Dep. Storage {mm)= 2.00 5.00
01/02/2013 11:27:27 AM . 19/21
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Average Slope (%)= 3.00 8.00
Length {m) = 150.00 90.00
Mannings n = .013 -250
Max.eff.Inten. (mm/hr)= 43.00 32.04
over {min) 3.00 15.00
Storage Coeff. {min)= 3.28 (ii}) 15.23 {ii)
Unit Hyd. Tpeak {min)= 3.00 15.409
Unit Hyd. peak {cms)= .35 .07
¥TOTALS*
PEARK FLOW (ems) = .10 .38 .486 (iii)
TIME TO PERK [hrs)= 6.98 7.03 7.000
RUNOFF VOLUME {mm) = 191.00 103.86 116.073
TOTAL RATNFALL {mm) = 193.00 193.00 193.000
RUNCFE COEFFICIENT = .99 .54 L6011
{i} CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
cN* = 58.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT} SHOULD BE SMALLER OR EQUAL
THAN THE STCRAGE CCEFFICIENT.
{iii} PEAK FLOW DCES NOT INCLUDE BASEFLOW IF ANY.
005:0006
| SHIFT HYD(S-EXT2 Y1
| EIN= 3~—-> QUT= 4 1
I SHIFT= 10.0 min | AREA RPEAK TPEAK R.V.
{ha) (cms) (hrs) {mm) .
ID= 3:EXT2 6.14 . 488 7.000 116.073
SHIFT ID= 4:5-EXT2 6.14 . 4886 7.150 116.073
005:0007
| ADD HYD {S~-EXTi+2 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
{ha) ({ems) (hrs} (mm} {cms)
ID1 02:EXT1 7.78 . 488 7.07 89.58 .000
+IDZ (03:EXI2 6.14 . 488 7.00 116.07 . 000
SUM 05:5-EXT1+2 13.92 .968 7.00 101.27 .00
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
005:0008
| ROUTE RESERVOIR i Requested routing time step = 1.0 min,

| IN>01:(101 ] i
| QUT<0Q6: (FOND ©O) {

=====—==== QUTLFOW STORAGE TABLE =——

01/02/2013 11:27:27 AM
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CUTFLOW STORAGE | CQUTFLOW STORAGE
{cms) (ha.m.) | {cms) {ha.m.)
-000  ,0000E+0D | .323  .2527E+Q0

|

|

.008 .6520E-01 1.641 .2973E+00
-251  ,1704E+00 2.734 .3206E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— {ha) {cms) {hrs} {ram}
INFLOW >01: (101 )] 11.05 .874 7.000 115.434
QUTFLOW<06: (FOND 0O} 11.05 -837 7.050 115.431
PERK FLOW REDUCTION [Qout/Qin] (%)= 25.807
TIME SHIFT OF PEAK FLOW {min)= 3.00
MAXIMUM STORAGE USED {ha.m.)=.2701E+00
005:0009-~
* EXTERNAL ARER #3
| CALIB NASHYD | Area (ha)= 4,36 Curve Number {CN)=57.00
| 0B:EXT3 DT= 1.00 Ia {mm} = 6.5900 # of Linear Res.(N)= 3.00
U.H. Tp{hrs)= .533
Unit. Hyd Qpeak {cms)= -301
PEAK FLOW (cms)= .23% (4>
TIME TO PEAK thrs)= 7.207
RUNOFF VOLUME {rom ) = 91.682
TOTAL RAINFALL (mm)= 193.000
RUNOFF COEFFICIENT = .475

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

005:0010

005:0002 —

005:0002~-~

005:0002

005:0002~~
FINISH

FERAR R AR KR T hddenk ok d A F AR A RR A S AR A KRR Rk FhRK KKK REEE R FE I LN AAT X RF Lk Kk

WARNINGS / ERRORS / NOTES

Simulation ended on 2013-01-06 at. 14:43:42
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2 Metric units
*#w**%***t***t**ﬁt*ﬁ**********~).-*****************t**ti—i—i—i—*****ittt**t**********ﬁ!
*%# Project Name: [22]1 FOX STREET SUBDIVISION] Project Number: [09-062]

*4 Date : 01-06-2013

*4 Modeller ; [JR]

*# Company : WMI & Associates Ltd.

*§ License # t 2880720
*#*****\k**********t*tt***k***t*********************************tttt*t*tt******‘r*
*%

*% POST-DEVELOPMENT CONDITIQN ({4HR CHICAGO STORM)

*%

*% 25mm CHICAGO STORM DISTRIBUTION CRILLIA IDF DATA (4 HOUR)

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[1]
*% ["25mmdhr.stm™] <~-storm filename,

*5 | ==

READ STORM STORM_FILENAME=["STORM.001"

5 1-- !
* CATCHMENT 101
CALIB STANDHYD ID=[1], NWHYD=["101"1, DT=[1](min), AREA=[11.05] (ha),
XIiMP=[0.195], TIMP={0.35], DWF=[Q]{ems), LOSS=[2],
SCS curve number CH={54],
Pervious surfaces: IAper=[6.7](mm), SLPP=[5.03] (%),
LGP=[40] (m), MNP=[0.25), SCP=[0] {min]},
Impervious surfaces: IAimp=[2.0]{mm), SLPI=[2.0](%),
LGI=[200] (m}, MNI=[0.013], SCI=[0] (min},
RAINFALL=[ , , , , ]imm/hr) , END=-1

*% f—- !
* EXTERNAL AREA #1
CALIB NASHYD ID=[2], NHYD=["EXT1"], DT=[1}min, AREA=[7.78] (ha),
DWF=[0j {cms}, CN/C=({56], IA=[7.2] (mm},
N=[3], TP=[0.290]hrs,
RAINFALL={ , , , , 1(mm/bhr), END=-1
% == |
% EXTERNAL AREA #2
CALIB STANDHYD ID=[3], NHYD=["EXI2"], DT=[11(min), AREA={6.14] (ha),
XIMP=[0.14], TIMP=[0.25), DWF=[0]{cms}, LOSS=[2],
SCS curve number CN=[59],
Pervious surfaces: IAper=[5](mm), SLPP=[8.0]1(%),
LGP=[20] (m}, MNP=[0.25], SCP={0] (min),
Impervious surfaces: TAimp={2.0](mm}, SLPI=[3.0](%),
LGI=[150] (m), MNT=[0Q.013], SCI=[0](min)},
RAINFALL=[ , , , , ](mm/hr) , END=-1
% 1-- |
SHIFT HYD IDout=(4], NHYD=["S-EXT2"], IDin=[3], TLAG=[10] (min)
*% J— |
ADD HYD IDsum=(5], NHYD=["S-EXT1+2"], IDs to add=[2+3
*% J-—- |
ROUTE RESERVOIR IDout=[6j], NHYD=["POND OUT"], Ibin=[17?,

ROT=[1] {min),
TABLE of ( OUTFLOW-STORAGE ) values
{cms) - (ha-m)
[ 0.0000 , 0.0000)
i 0.0080 , 0.0852)
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[ 0.2510 , 0.1704)
[ 0.3230 , 0.2527]
[ 1.6410 , 0.2973)
[ 2.7340 , 0.3206]
[ -1 , -1 ] ({max twenty pts)
IDovi=[ 1, NHYDovE={ i
*% ! |
* EXTERNAL RREA #3
CALIB NASHYD ID=[8], NHYD=["EXI3"], DT=[1]min, AREA=[4.36] (ha),
DWF=[01 {ems), CN/C=[57), I1A=[6.3] (mm},
N=[3], IP=[0.553]hrs,
RAINFALL=[ , , , , }imm/hr}, END=-1
*5 | -
*% 2-YEAR CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA (4 HOUR)
START TZERO=[0.01, METOUT={2], NSTORM=[1], NRUN=[2Z]
wg ["2CHI4.stm"] <~-storm filename

* | _—

*% 5-YEAR CHICAGO STORM DISTRTIBUTION ORTILLIA TDF DATA (4 HOUR)

START TZERC=(0,0], METOUT=[2], NSIORM=[1], NRUN=[3]

*g ["SCHI4.stm"] <--storm filename

*% | !
*% 25-YEAR CHICAGQ STORM DISTRIBUTION GRILLIA IDF DATA (4 HOUR)

START TZERQO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]

w% ["25CHI4.stm™] <--storm filename

-

*% 100-YEAR CHICAGO STORM DISTRIBUTICN ORILLIA IDF DATA (4 HOUR)

START TZERC=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]

*g ["100CHI4.3tm"] <——storm filename

% f

FINISH
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55588 W W M M H H Y Y M M Q00 9988 999
s WWW MMM4 H H ¥YY¥Y MMMM O O 9 g 9 9
S85S5 WWW MMM HHHHH ¥ MMM O ©C #% 9 9 9% 9 ver 4.05
S ww M M H H -4 M M O o] 8889 9999 Sept 2011
55555 ww M M H - Y M M 000 9 9 = =
] g 9 9 4
StormWater Management HYdrologic Model 999 999 =

B R R R g e 2
FAHHkw kAR SRR E A I Ak F AT I KRR AR GEWMHYMO Vor/d. 05  Frrksskrttduihnnnmidnhdenkddcrx

Fokwxwkrsr A single event and continucus hydrologic simulation model  F*x*¥wwx

i ideiold based on the principles of HYMO and its successors ool doholuidnd
e OTTHYMO-83 and OTTHYMG-89. HEEAE kR AR
I AK I I I AT LT RN KL AR AR KR AN E R A T AR ke hkwk ok ko ko LA AR R LELE
Fwkakrts Distributed by: J.F. Sabourin and Asscciates Inc. EEAAL A XK
Ekkkk kA hk Ottawa, Ontario: (613) 836-3884 HEREE KA
Xk ko Gatineau, Quebec: (813) 243-6858 EEEAE HA A
il ik E-Mail: swmhymoRjfsa.Com HEAEE A XA
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B I R e S e L R

AR L R R R R SRR ]

EHEAB KA A E ++++++ PROGRAM ARRAY DIMENSIONS ++++++ ek ek okok
Hoekkok ke k Maximum value for ID numbers 10 Fok kA k
Fkekk hkx Max. number of rainfall points: 105408 el bl
falaiieilaeiald Max. number of flow points ¢ 105408 HoE R W
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* DATE: 2013-01-08 TIME: 15:05:01 RUN CQUNTER: Q00337 *

B R R R T T R R R R e P e e

* Input filename: C:\09-062\SKWMHYMO\POST\CHI\PQST2.dat *
* Output filename: C:\09-062\SWMHYMO\POST\CHI\POSTZ.out *
* Summary filename: C:\09-062\SWMHYMO\POST\CHI\POSTZ.sum *
* User comments: *
* 1: *
*® 2= *
* 3 *
R e R e e Y e I T

001:0001 -
*#******t***t*t***t**********ttt**t*****Q**********tttttittttt»»»***************

*# Project Name: [221 FOX STREET SURDIVISION] Project Number: [09-062]

*# Date : 01-06-2013

01/02/2013 11:22:22 AM 1/20

*¥ Modeller : [JR]
*# Company : WMI & Associates Ltd.
**# License # 1 2BBO0720

EYEEEA KKK KR A FERRKKE NI

C:\09-062\SWMHYMO\POST\CHI\FPOSTZ, out 2

ko ARk

HAF KK AT AKX TR LR XA XRER R AR AR TR A A

| START | Project dir.: C:\09-062\SWMHYMC\POST\CHI\
Rainfall dir.: C:\09-062\SWMHYMC\POST\CHI\

TZERQD = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 001

NSTORM= 1

# 1=25mmdhr.stm

D0t 000 e e
| READ STORM | Filename: 25mm Chicago Storm Distribution (4-hour)

| Ptotal= 25.00 mm|

Comments: 25mm Chicage Storm Distribution (4-hour}

TIME RAIN | TIME RAIN | TIME RATN | TIME RAIN
hrs mm/hr | hrs  mm/hr | hrs mm/hr | hrs  mm/hr
.17 1.740 | 1.17 10.720 | 2.17 3.750 | 3.17 2.040
.33 1.970 | 1.33 62.850 | 2.33 3.250 | 3.33 1.910
.50 2.290 1| 1.50 13.740 | 2.50 2.890 | 3.50 1.790
.67 2,740 | 1.67 7.730 | 2.67 2.610 | 3.67 1.700
B3 3.500 | 1.83 5.590 | 2.83 2.380 1 3.83 1.610
1.00 5.020 | 2.00 4.460 | 3.00 2,190 | 4.00 1.530
001:0003
* CATCHMENT 101
[ CALTB STANDHYD ! Area {ha}= 11.05
| 01:101 DT= 1.00 | Total Imp(%}= 35.00 Dir. Conn. (%)= 19.50
IMPERVIOUS PERVIQUS (i)
Surface Area thal= 3.87 7.18
Dep. Storage {mm)= 2,00 €.70
Average Slope {%)= 2.00 5.00
Length (m)= 200.00 40.00
Mannings n = -013 =250
Max.eff.Inten. (mm/hr)= 62.85 2,52
over (min) 4,00 27.00
Storage Coeff. (min)= 3.79 (ii) 27.18 (ii)
Unit Byd. Tpeak (min)= 4.00 27.00
Unit Hyd. peak (cms)= .29 .04
*TOTALS*
PEAK FLOW {cms) = .34 .03 .342 (iii)
TIME TO PEAK {hrs)= 1.33 1.83 1.333
RUNOFF VOLUME (rm) = 23.00 1.97 6.075
TOTAL RATNFALL (mm) = 25.00 25.00 25.000

01/02/2013 11:22:22 aM
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RUNOFEF COEFFICIENT = .92 .08 .243
(i} CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 54.0 Ia = Dep. Storage (BAbove)
(ii) TIME STEP (DT) SHQULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
{iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
001:0004
* EXTERNAL AREA #1
| CALIB NASHYD | Area (ha)= 7.78 Curve Number (CN)}=56.00
| 02:EXT1 DT= 1.00 | Ia {mm) = 7.200 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tplhrs)= .290
Unit Hyd Qpeak (cms)= 1.025
PEAK FLOW (cms}= 021 (i)
TIME TO PEAK (hrs})= 1.733
RUNOFF VOLUME {mm) = 1.458
TOTAL RAINFALL {mm) = 25.000
RUNOFEF COEFFICIENT = .0h8

(i) PEAK FLOW DOFS NOT INCLUDE BASEFLOW IF ANY.

001:0005

% EXTERNAL AREA #2

| CALIE STANDHYD | Area (ha)= 6.14

| G3:EXT2 DT= 1.00 | Total Imp{%)=  25.00 Dir. Conn. (%)= 14.00

IMPERVIQUS PERVIQUS (i}
Surface Area {ha)= 1.53 4.61
Dep. Storage {mm}= 2.00 5.00
Average Slope (%)= 3.00 8.00
Length {m}= 150.00 90.00
Mannings n = .013 .250
Max.eff.Inten, (mm/hr)= 62.85 2.53
over (min) 3.00 36.00

Storage Coeff. (min)= 2.82 (ii) 35.81 (ii)

Unit Hyd. Tpeak (min 3.00 36.00
Unit Hyd. peak (oms)= -39 .03
PEAK FLOW {cms)= .14 .02
TIME TO PERK {hrs)= 1.33 1.98
RUNQFF VOLUME {mm}= 23.00 2.44
TOTAL RAINFALL {mm) = 25.00 25.00
RUMOFF COEFFICIENT = .92 .10

{i] CN PROCEDURE SELECTED FOR FERVIOUS LOSSES:

*IQTALS*

Llae (iii)
1.333
5.319

25.000

-213

01/02/2013 11:22:22 aM
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CN* = 58,0 Ia = Dep. Storage

{Above)

{ii} TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.

(1ii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

C:\08~-062\ SWMHYMO\POST\CHI\POST2 . cut 4

001:00086

| SHIFT HYD{S-EXT2 i
| IN= 3~—-» QUT= 4 |
|

| SHIFT= 10.0 min AREA QPERK TPEAK R.V.
(ha) (ems) {hrg} {mm)
Ib= 3:EXT2 6.14 .145 1.333 5.318
SHIFT ID= 4:5-EXT2 €.14 .1428 1.483 5.319
001:0007
| ADD HYD (35-EXT1+Z ) | ID: NHYD AREA QPEAK TPEAK R,V. DWF
tha}) (cms) {hrs} {rm) (cms)
ID1 02:EXT1 7.78 .021 1.73 1.446 Qoo
+ID2 03:EXT12 6.14 .146 1.33 5.32 .000
SUM 05:5-EXT1+2 13.92 .148 1.33 3.18 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
001:0008
| ROUTE RESERVOIR 1 Requested routing time step = 1.0 min.

| IN»>QL:(101 ) !
| OUI<0&: (POND O) !

OUILFOW STORAGE TABLE

STORAGE |  OUTIFLOW STORAGE
({cms) {ha.m.) [ (cms) {ha.m.)
.000 .000Q0E+00 | .323  .2527E+00
.008 ,6520E-01 | 1.641 ,2973E+00
.23 ,1704E+0Q0 i 2.734  ,32086E+00
ROUTING RESULTS AREA QPERK TPEAK R.V.
(ha) {ems) (hrs) (rnm)
INFLOW >01: (101 ) 11.05 .342 1.333 6.075
OUTFLOW<06: (POND O} 11.05 .007 4,283 6.075
PEAK FLOW REDUCTION [Qout/0in] (%)= 2.131
TIME SHIFT OF PEAK FLOW (min})= 177.00

MAXTMUM STICRAGE USED

(ha.m.}=.5940E-01

0061:0008

01/02/2013 11:22:22 AM
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* EXTERMAL AREA #3

! CALIB NASHYD | Area (ha)= 4,348 Curve Number (CN)=57.00
| 08:EXT3 DI= 1.00 | Ia {mm) = 5.900 # of Linear Res.(N)= 3.00
U.H. Tpihrs)= .553

Unit Hyd Qpeak (cms)= . 301

PEBRK FLOW (cms)= L00¢ (1)

TIME TO PEAK (hrs)= 2.150

RUNOFEF VOLUME (mm)= 1.562

TOTAL RAINFALL (mm)= 25.000

RUNOFE COEFFICIENT = 062

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

0061:0010

** END OF RUN : 1

R R e L LY S AT 3

| START I Project dir.: C:\09-062\SWMHYMO\POST\CHI\
Rainfall dir.: €:\09-062\SWMHYMO\POST\CHI\
TEZERQ = .00 hrs on a
METOUT= 2 (output = METRIC}
NRUN = Q002
NSTORM= 1
# 1=2CHI4.stm
002:0002

L R R R T L L. 1

*# Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062]

*# Date : 01-06-2013

*# Modeller 1 [OR]

*# Company : WMI & Associates Ltd.
*# License # 2880720

R e L L E R L L LS 2 20 o
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002:0002

| READ STORM !
| Ptotal= 32.77 mm!

Filename: 2-Year Chicage Storm Distribution (4-hou
Comments: 2-Year Chicago Storm Distribution (4-hou

TIME RAIN | TIME RAIN | TIME RATIN | TIME RAIN
hrs mm/hr | hrs mma/hr | hrs mm/hr | hrs mm/hr
01/02/2013 11:22:22 AM 5/20

W17 2.285 | 1.17 14.057 | 2.17 4,915 | 3.17 2.674
.33 2.585 | 1.33 82.380 | 2.33 4,266 | 3.33 2.501
.50 2.885 | 1.50 1B.005 | 2.50 3.787 1 3.50 2,353
.67 3.588 | 1.67 10.127 | 2.67 3.416 3.67 2.223
.83 4.586 | 1.83 7,331 2,83 3.120 ¢ 3.83 2.109
1.00 6.583 | 2.00 5.849 | 3.00 2.877 f 4.00 2.007
002:0003
* CATCHMENT 101
| CALIB STANDHYD [ Area {ha)= 11.05
| 01:101 DI= 1.00 | Total Imp(%)= 35.00 Dir. Conn. (%)= 19.50
IMPERVIOUS PERVIOUS {i)
Surface Area {ha)= 2.87 7.18
Dep. Storage {mm) = 2.00 6.70
Average Slope {%)= 2.00 5.00
Length {m}= 200.00 40.00
Mannings n = .013 -250
Max.eff,Inten, {mm/hr)= B2.38 5.920
over {min) 3.00 20.00
Storage Coeff. {min)= 3.40 (ii) 20.03 (i1
Unit Hyd. Tpeak (min}= 3.00 20.00
Unit Hyd, peak {cms)= .35 .06
*TOTALS™
PEXK FLOW {cms)= .46 .07 473 (idd)
TIME TO PEAK (hrs)= 1.33 1.65 1,333
RUNCFF VQLUME {mm) = 30.77 3.70 8.983
TOTAL RAINFALL (mm)= 32,77 32.77 32.772
RUNOFF COEFFICIENT = .94 .11 .274
{i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 54.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
002:0004
* EXTERNAL AREA #1
| CALIB NASHYD | Area {ha)= 7.78 Curve Number (CN)=56.00
| 02:EXT1 DT= 1.40 | ia (mm) = 7.200 # of Linear Res. (N)= 3.00
U.H. Tpihrs)= .2580
Unit Hyd Qpeak {cms)= 1.025
PEAK FLOW {cms) = .046 (1)
TIME TC PERK (hrs)= 1.700
RUNOFF VOLUME (mm) = 2.904
TQTAL RATNFALL {mm}= 32.772

01/02/2013 11:22:22 AM
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C:\09-062\ SWMHYMO\POST \CHI\POST2. cut.? C:\09-062\SWMHYMO\FPOST\CHI\POST2. outs

RUNOFF COEFFICIENT = .089 +ID2 03:EXT2 6.14 .197 1.33 8.12 .000
{1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
SUM 05:8-EXT1+2 13.%82 .204 1.32 5.20 .000
002:0005 - —
* EXTERNAL AREA #2 NOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB STANDHYD ! Area {ha)= 6.2a e
| 03:EXT2 DI= 1.00 | Total Imp (%)= 25.00 Dir. Conn, (%)= 14.00 002:0008
IMPERVIQUS PERVIOUS (i) | ROUTE RESERVOIR I Requested routing time step = 1.0 min.
Surface Area {ha}= 1.53 4.61 ] IN>01:(101 ] |
Dep. Storage {mm) = 2.00 5.00 | QUT<Q6: (POND Q) | QUTLFOW STORAGE TABLE
Average Slope (%)= 3.00 8.00 QUIELOW STORAGE | OUTFLOW STORAGE
Length {m)= 150.00 90.00 {cms) (ha.m.} ! {cms) {ha.m.)
Marnings n = .013 .250 .000 .000DE+00 ! .323  .2527E400
-008 .6520E-01 ! 1.641 .2973E+00
Max.eff.Inten. (mm/hr)= 82.238 5.75 .251  .1704E+00 ! 2.734 .3206E+00
cver {(min) 3.00 26.00
Storage Coeff. (min)= 2,53 (ii) 26.28 (ii) ROQUTING RESULTS ARER QPEAK TPEAK R.V.
Unit Hyd. Tpeak (min)= 3.00 26.00 {ha) {cms ) {hrs) (mm)
Unit Hyd. peak (cms)= .42 .04 INFLOW »01: (101 ) 11.05 .473 1.333 £.983
*TOTALS* OUTFLOW<06: (POND 0) 11.05 .033 3.367 8.982
PEAX FLOW (cms)= .19 .04 2197 (idii)
TIME TO PEAK (hrs})= 1.33 1.75 1.333 PEAK FLOW REDUCTION [Qout/0in] (%)= 6.874
RUNCFF VOLUME (mm)= 30.77 4.43 §.115 TIME SHIFT OF PEAK FLOW (min}= 122.00
TOTAL RAINFALL (mm)= 32.717 32,77 32.712 MAXIMUM STORAGE USED (ha.m.}=.7582E-01
RUNCEFF COEFFICIENT = .94 .14 .248
(1} CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: Q02:0009
CN* = 59.0 Ia = Dep. Storage (Above} * EXTERNAL AREA #3
{ii) TIME STEP {DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICTIENT, | CALIE NASHYD | Area (ha)= 4.386 Curve Number {CN)=57.00
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. | 0O8:EXT3 DT= 1.00 | ia {mm) = 6.500 # of Linear Res. (N)= 3.00
U.H. Tpihrs)= .553
Unit Hyd Qpeak (cms)= .301
| SHIFT HYD(S-EXT2 1 PEAK FLOW {cms)= .019 (4)
I IN= 3--—-> QUI= 4 | TIME TO PEAK {hrs)= 2.100
! SHIFT= 10.0 min ] AREA QPEAK TPEAK R.V, RUNOFF VOLUME (mm} = 3.078
{ha) (cms) {hrs) (mm) TOTAT. RAINFALL {mm)= 32.772
ID= 3:EXT2 6.14 .197 1.333 8.115 RUNOFF COEFFICIENT = 094
SHIFT ID= 4:5-EXT2 G5.14 2197 1.483 8.115
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
002:0007
- 002:0010
{ ADD HYD {(8~-EXT1+2 ) | ID: NHYD AREA QPEAK TPEAK R.V, DWF
- {ha} (ems) (hrs) {mm} {cms) 002:0002 -
ID1 0Z2:EXT1 7.78 .02k 1.70 2.80 -a0g ** END OF RUN : 2

01/02/2013 11:22:22 aAM 7/29 01/02/2013 11:22:22 AM 8/20
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AR KA K KA AR KR AR ARE TR F KR AR Ak ke ke ko k Fkkk kA Ak Hk kKA HREHHR

{ START | Project dir.: C:\09-062\SWMHYMO\POST\CHI\

Rainfall dir.: C:\09-062\SKWMHYMO\POST\CHI\

TZERD = .00 hrs on 0
METQUT= 2 {output = METRIC)
NRUN = 003
NSTORM= 1

# 1=5CHI4.stm

003:0002

L R R R e R T P P T e

*# Project Name: [221 FOX STREET SUBDIVISION] Project Number; [09-062]

*# Date 01-06~-2013

*¥  Modeller : [JR]

*# Company : WMI & Associates Ltd.

*# License # i 2BEO720
******************t*‘!ﬂt*'*!‘!‘*wW*'l"lr****t**********it*****************************
002:0002

| READ STORM | Filename: 5-Year Chicago Storm Distribution {4-hou

| Ptotal= 43.79 mm| Comments: 5-Year Chicago Storm Distribution (4-hou

TIME RAIN
hrs  mm/hr

TIME RAIN
hrs e/ hr

TIME RAIN
hrs mm/hr

TIME RATN
hrs mm/hr

C:\09-062\SWMEYMO\POST\CHI\POSTZ. out10

Max.eff.Inten. (mm/hr)= 109.41 13.15
over (min) 3.00 i5.00
Storage Coeff. (min)s= 3.03 (ii) 15.11 (id)
Unit Hyd. Tpeak (min)= 3.00 15.00
Unit Hyd. peak (cms)= .37 .08
*TOTALS*
FERK FLOW {ems}= .62 .16 669 (iii)
TIME TQ PEAK {hrs)= 1.33 1.55 1.333
RUNOFF VOLUME {mm}= 41.79 6.91 13.714
TOTAL RAINFALL {mm)}= 43.79 43.79 43.791
RUNOFF COEFFICIENT = .95 .16 -313
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 54,0 Iz = Dep. Storage {Above)
(ii) TIME STEP (DT) S$SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
{iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
003:0004
* EXTERNAL ARER #1
| CALIB NASHYD | Area {(ha)= 7.78 Curve Number {CNY=56.00
| 02:EXT1 DT= 1.00 | Ta {mm)= 7.200 # of Linear Res.(M)= 3.00
U.H. Tpihrs)= .25%0
Unit Hyd Qpeak (cms)= 1.025
PEAK FLOW {cma) = L0986 (1)
TIME TO PEAK (hrs)= 1.683
RUNOFF VOLUME {mm) = 5.669
TOTAL RATNFALL {mm) = 43.7%1
RUNOFF COEFFICIENT = .129
(i) PEAK FLOW DOES NQT INCLUDE BASEFLOW IF ANY.
003:0005
* EXTERNAL AREAR #2
| CALIB STANDHYD i Area {ha)= 5.14
| 03:EXT2 DT= 1.00 | Total Imp(%)= 25.00 Dir. Conn. (%)= 14.00

! 1 !
! | !
.17 3.077 ) 1.17 18.812 | 2.17 6.603 | 3.17 3.598
.33 3.479 | 1.33 109.412 | 2.33 5.734 | 3.33 3.367
.50 4.030 | 1.50 24.075 | 2.50 5.091 | 3.50 3.168
.87 4.838 1 1.67 13.572 | 2.67 4.594 | 3.67 2.993
.83 6.162 | 1.83 2.837 | 2.83 4,197 | 3.83 2.840
1.00 8.836 2.00 7.853 | 3.00 3.872 | 4.00 2.703
003:0003
* CATCHMENT 101
! CALIB STANDHYD ! Area {ha)= 11.05
I 01:101 DT= 1.00 | Total Imp{%)= 35.00 Dir. Conn. (%)= 19.50
IMPERVIQUS PERVIOUS (i)
Surface Area {ha)= 3.87 7.18
Dep, Storage {mm)= Z2.00 6.70
Average Slope (%)= Z.00 5.00
Length (m)= 200.00 40.00
Mannings n = .013 .250

01/02/2013 11:22:22 aM
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IMPERVIOUS PERVIQUS (i}

Surface Area {ha)= 1.53 4.61
Dep. Storage (mm)= 2.00 5.00
Average Slope (%)= 3.00 8,00
Length (m)= 150.00 90.00
Mannings n = -013 .250
Max.eff.Inten. {mm/hr)= 109.41 12.¢7

over {min) 2.00 12.00

01/02/2013 11:22:22 AM
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C:\09-062\SWMHYMO\POST\CHI\POST2.0ut11

ROUTING RESULTS

INFLOW »>01: (101 )
QUTFLOW<(Q6: (POND Q)

PEAK

FLOW

AREA

(ha}
11.95
11.05

REDUCTION [Qout/Qin] (%)=

QPEAK
{cms}
.E69
.080

TIME SHIFT OF PEAK FLOW

C:\09~-062\ SWMHYMO\POST\CHI\PCSIZ. . outl2

TPEAK R.V.
(hrs) {mm)
1,333 13.714
2.483 13.714

11.950
(min)= 69.00

{i) PEAK FLOW DOES NOT

MAXIMUM STORAGE VUSED (ha.m.}=.%634E-01
003:0009 -
* EXTERNAL ARER #3
CALIE NASHYD | Area (ha)= 4.38 Curve Number {CN}=57.00
0B:EXT3 DT= 1.00 | ia {mm)= 6.900 # of Linear Res. (N})= 3.00
U.H. Tp{hrs)= .553
Unit Hyd Qpeak (cms)= .301
PEAK FLOW {cms) = 038 (i)
TIME TO PEAK {hrs}= 2.067
RUNOFF VOLUME {mm) = 5.956
TOTAL RAINFALL (mm) = 43.791
RUNOFF COEFFICIENT = .136

INCLUDE BASEFLOW IF ANY.

a0a3:0010

003:0002~

003:0002—

Storage Coeff. {min)= 2.26 (ii) 19,41 (ii)
Unit Hyd. Tpeak {min)= 2.00 19.00
Unit Hyd. peak {(cms)= .52 .06
*TOTALS*
PEAK FLOW {cms) = .26 .14 L2979 (iid)
TIME TOQ PEAK (hrs)= 1.33 1.63 1.333
RUNOFF VOLUME {mm) = 41.79 8.04 12.766
TOTAL RAINFALL (mm) = 43.79 43.79 43.7%1
RUNOFF COEFFICIENT = .95 .18 .292
(i) CN PROCEDURE SELECTED FOR PEKVIOUS LOSSES:
CH* = 59.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
{iii) PEARK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
003:0006-~
i SHIFT HYD(S-EXT2 1
| IN= 3--~> QUI= 4 |
| SHIFT= 10.0 min | ARER QPEAK TPEAK R.V.
(ha) {cms) {hrs) {mm})
ID= 3:EXTZ 6.14 .279 1.333 12.766
SHIFT ID= 4:S5-EXT2 6.14 L2799 1.483 12.766
003:0007
! ADD BYD (S-EXT1+2 ) | ID: NHYD AREA QPEAK TPERK R.V. DWF
(ha) (cms) (hrs) {mm) {ems)
ID1 02:EXT1 7.78 . 096 1.68 5.67 .000
+ID2 03:EXT2 6.14 .279 1.33 12,77 .000
SUM 05:S-EXT1+2 13.92 .298 1.33 8.80 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASFFLOWS IF ANY.
003:0008-

** END OF RUN : 3

| ROUTE RESERVOIR |
{ IN>Ql:(101 } |
{ OUT<06: (POND O} !

Reguested routing time step =

OUTFLOW
{oms)

1.0 min.

QUTLFOW STORAGE TABLE i
STORAGE
(ha.m.)
.000 .00Q0E+00
.008 .6520E-01
.251  .1704E+00

|  OUTFLOW STORAG]

| {cms) {ha.m.}
| .323  ,2527E+00
| 1.641 ,2973E+00
{ 2,734 .3206E+00

NSTORM= 1
# 1=25CHI4.stm

START |
TZERC = .00 hrs on 0
METQUT= 2 (output = METRIC)
NRUN = 004

LR R L L T R PR g prppay

RARRK KA K XL ELE]

Project dir.: C:\09-062\SWMHYMO\POST\CHIY

Rainfall dir.: C:\09-062\5WMHYMO\POST\CHI\

0¢4:0002

01/02/2013 11:22:22 AM
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01/02/2013 11:22:22 AM
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€:1,09-062\ SKMHYMO\POST\CHI\FOST2 . out13

B o T T Y

*# Project Name:

*# Date : 01-06-2013

*# Modeller : [JR]

*§ Company 1 WMI & Associates Ltd.
*# License # 1 2880720

[22]1 FOX STREET SUBDIVISION]

Project Number: [09%-062]

L R e L L

004:00¢2~-

| READ STORM ! Filename: 25-Year Chicago Storm Distribution (4-ho
i Ptotal= 6&0.08 mm!| Comments: 25-Year Chicago Storm Distribution (4-ha
TIME RAIN | TIME RATN | TIME RATN | TIME RAIN
hrs mm/hr | hrs mm/hr hrs mm/hr | hrs mm/hr
.17 4,238 | 1.17 25.827 | 2.17 9.082 | 3.17 4.956
.33 4,791 | 1.33 149.649 | 2.33 7.889 | 3.33 4.637
.50 5.548 | 1.50 33.039 | 2.50 7.007 | 3.50 4.362
.67 6.658 | 1.67 1B.646 | 2.67 6.324 | 3.67 4.123
.83 8.477 | 1.83 13.522 | 2.83 5.778 | 3.83 3.911
1.00 12.149 | 2.00 10,799 | 3.00 5.330 | 4.00 3.72¢
004 1 D00 B e e e e e e e e e e e e e e e e e e e e e e
* CARTCHMENT 101
| CALIE STANDHYD | Area {ha)= 11.05
I 01:101 DT= 1.00 | Total Imp(%)= 35.00 Dir. Conn. (%)= 1%.50
IMPERVICUS PERVIOUS (i}
Surface Area {ha)= 3.87 7.18
Dep. Storage {mm)= 2.00 6,70
Average Slope (%)= 2,00 5.00
Length fm)= 200¢.00 40.00
Mannings n = .013 L250
Max.eff.Inten. (mm/hr)= 149.865 30.96
over (min) 3.00 11.00
Storage Coeff. (min)= 2.88 (ii) 11.25 {ii)
Unit Hyd. Tpeak {(min)= 3.00 11.00
Unit Hyd. peak {cms)= .40 .10
*TOTALS™*
PEAK FLOW {cms)= .87 .37 1.040 (iid)
TIME TO PERK {hrs)= 1.33 1.48 1.333
RUNCFE VOLUME {mm) = 58.08 13.03 21.814
TOTAL RATINFALL {mm) = 60.08 €0.08 60.078
RUNGFF COEFFICIENT = .87 .22 .363
{i) CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
CN* = 34.0 Ia = Dep. Storage {Above)
{ii} TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii} PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
01/02/2013 11:22:22 AM 13/20

C:\09-062\SWMHYMO\POST\CHI\POST2.0utl4

004:0004

* EXTERNAL ARER #1

| CALIB NASHYD i Area

| D2:EXT1 DT= 1.00 | Ta

u.a.

Unit Hyd Qpeak {cms)=
PERK FLOW {cms)=
TIME TO PEAK {hrs)=
RUNOFF VOLUME (mm}=
TOTAL RAINFALL {mm) =

RUNOFF COEFFICIENT =

1.025

1.667
11.076
€60.078

(ha)= 7.78
(mm) = 7.200
Tpihrs)= .290
2197 (1)
-1l84

(i) PEARK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Curve Number
# of Linear Res,(N)= 3.00

(CN)=56.00

0043:0005

* EXTERNAL AREA #2

| CALIE STANDHYD i
| 03:EXTZ2 DT= 1.00 |

Area

Surface Area (ha)=
Dep. Storage (mm) =
Average Slope (%)=
Length (m}=

Mannings n =

Max.eff.Inten. (mm/hr)=
aver (min}

Storage Ceeff. (min)=

Unit Hyd. Tpeak {min)=

Unit Hyd. peak (cms)=
PEAK FLOW {cms )=
TIME TO PEAK (hrs)=
RUNOQFF VOLUME (mm) =
TOIAL RAINFALL {mm)=

RUNOFF COEFFICIENT =

Total Imp(%)=

(ha)= 6.14

IMPERVIOUS

1.53
2.00
3.00

150.00

.013

149.65

2.00
1.99 {ii}
2.00

.56

.35
1.33

58.08
60.08

.97

25.00

Dir. Conn.{%)=

PERVIOUS (1)

4.61
5.90
§.00
90.00
.250

27.78
15.00
14.64
15.00

.08

22
1.55
14.81
60.08
.25

(ii)

{i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 59.0 Ia =

Dep. Storage
(ii) TIME STEP (DT) SEOULD BE SMALLER QR EQUAL

THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW 1IF ANY,

{Above)

14.00

*TOTALS™*
L4277 {144}
1.333
20.865
60.078
-347

004:0008

01/02/2013 11:22:22 AM
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SHIFT HYD(S-EXT2 )
IN= 3-——-> OUT= 4

| SHIFT= 10.0 min AREA QPEAK TPERK R.V.
- (ha) (cms) {hrs) {ram}
ID= 3:EXT2 6.14 .427 1.333 20.865
SHIFT ID= 4:S-EXT2 6.14 .427 1.483 20,865
004:0007
| ADD HYD (S-EXT1+2 } | ID: NHYD AREA QPEAK TPEAK R.V, DWF
(ha) {cms) (hrs) {mm} (cms)
ID1 02:EXT1 7.78 .197 1.67 11.08 .0oo
+ID2 03:EXT2 6.14 .427 1.33 20.87 .ooo
5UM 05:5-EXT1+2 13.92 .473 1.33 15.39 .ooo
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ROUTE RESERVOIR | Requested routing time step = 1.0 min.
| IN»>01:(101 ) |
| OUT<06: (FOND O) | === = OUTLFOW STORAGE TABLE == =
————————————————————— OUTFLOW STORAGE [ OUTFLOW STORAGE
{cms) (ha.m.) [ fcms) (ha,m.)
.000 .0000E+00 ! -323  .2527E+00
008  .6520E-01 ! 1.641 .2973E+00
.25 .1704E+00 | 2.734 .3206E+00
ROUTTING RESULTS AREA QPEAK TPEAK R.V,
(ha) (cms) {hrs) (mm)
INFLOW »01: (i01 } 11.05 1.040 1.333 21.814
OUTFLOW<06: (POND O} 11.05 .171 2,117 21.813
PEAK FLow REDUCTION [Qout/Qinj (%)= 16.426
TIME SHIFT OF FEAK FLOW {min}= 47.00
MAXIMUM STORAGE USED tha.m.}=.1357E+00
004:000%
* EXTERNAL AREA #3
| CALIE NASHYD | Area {ha)= 4,36 Curve Number (CN)=587.00
| DB:EXT3 DT= 1.00 | Ia (mm) = 6.900 # of Linear Res, (N)= 3.00
U.H. Tp(hrs)= .553
Unit Hyd Qpeak {(cms)= 301
01/02/2013 11:22:22 aM 15/20

C: \09-062\SWMHYMO\POST\CHI\POST2.0ut16

PEAK FLOW (ems)= Q75 (1)
TIME TO PEAK (hrs)= 2.033
RUNGFE VOLUME {mm) = 11.3532
TOTAL RAINFALL {mm} = 60.078
RUNOFF COEFFICIENT = .192

(i) PEAK FLOW DOES MNOT INCLUDE BASEFLOW IF ANY.

004:0010

004:0002

004:0002

004:0002

** END OF RUN : 4

R R R s e I I

| START | Project dir.: C:\09-062\SWMHYMO\POST\CHIY

———————————————————— Rainfall dir.: C:\09-062\SWMHYMO\POST\CHI\

TZERO = .00 hrs on 0
METOUT= 2 (cutput = METRIC)
NRUN = Q05
NSTORM= 1
# 1=i00CHI4.stm
005:0002
*#t************tti‘*******Q*********#i*t*********************2*1{*************t***
*§ Project Name: [221 FOX STREET SUBDIVISION] Project Number: [09-062]
*# Date 1 01-06-2013
*# Modeller : [JR]
*§ Company : WMI & Associates Ltd.
*¥ License # 2880720
*#***********t****ww******ttt**t*t**t**********i’**!’**********%*ttttti*#*****‘**
005:0002
| READ STORM ! Filename: l00-Year Chicago Storm Distribution (4-h
! Ptotal= 73.84 mm! Comments; 100-Year Chicage Storm Distribution (4-h
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 5.248 | 1.1% 31,788 | 2.17 11,222 | 3.17 6.134

01/02/2013 11:22:22 AM 16/20




C:\09-062\SWMHYMO\POST\CHEI\POST2.cutl?

.33 5.831 | 1.33 182.809 | 2.33 9.752 | 3.33 5.741
.50 6.865 | 1.50 40.831 | 2.50 8.664 | 3.50 5.402
.67 §.234 | 1.67 22.982 | 2.87 7.822 | 3.67 5.106
.83 10.476 | 1.83 16.686 2,83 7.149 | 3.83 4.845
1.00 14.9%6 | 2.00 13.336 ! 3.00 6.396 | 4.00 4.613
305:0003
* CATCHMENT 101
| CALIB STANDHYD i Area tha}= 11.05
| 0l:101 DT= 1.00 | Total Imp{%}= 35.00 Dir. Conn. (%)= 19.50
IMPERVIOUS PERVICUS (i)
Surface Area (ha)= 3.87 7.18
bep. S$torage {mm)= 2.00 6.70
Average Slope (%)= 2.00 5.00
Length (m)= 200.00 40.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 182.81 82.79
over (min) 2,00 9.00
Sterage Coeff. (min)= 2,47 (ii) 9,39 (ii)
Unit Hyd, Tpeak (min)= 2.00 9.00
Unit Hyd. peak (cms)= .48 .12
*TOTRLS*
PEAK FLOW {cmg) = 1.07 .63 1.454 (iii)
TIME TO FERAK {hrs}= 1.33 1.45 1.333
RUNOFF VOLUME (mm) = 71.84 19.26 29.511
TOTAL RAINFALL {mm) = 73.84 73.84 73.838
RUNOFF COEFFICIENT = .87 .26 .400
(i} CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
CN* = 54,0 Iz = Dep. Storage (Above)
(ii} TIME STEP (DT) SHOULD EE SMALLER QR EQUAL
THAN THE STORAGE COEFFICIENT.
{iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
005:0004
* EXTERMAL AREA #1
| CALIB NASHYD | Area (ha)= 7.78 Curve Number (CN)=56.00
| Q2:EXT1 DT= 1.00 | Ta {mm) = 7.200 # of Linear Res.(N}= 3.00
U.H. Tpihrs)= .290
Unit Hyd Qpeak (cms}= 1.025
PEAK FLOW (omg )= .304 (L)
TIME TC PEAK thrs)= 1.650
RUNOFF VOLUME {mm)= 16.681
TOTAL RAINFALL (rm) = 73.838
RUNOFF COEFFICIENT = .226
01/02/2013 11:22:22 aAM 17/20

C:\09-062\ SWMHYMO\POST\CHI\POSTZ.0utl8

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

005:0008
* EXTERNAL AREA #2
| CALIB STANDHYD | Area (ha)= 6.14
| 03:EXT2 DT= 1.G60 | Total Imp{%)= 25.00 Dir. Conn.{%)= 14.00
IMPERVIQUS PERVIQUS (i)
Surface Area {ha)= 1.53 4.61
Dep. Storage {mm} = 2.00 5.00
Average Slope {3)= 3.00 8.00
Length {m}= 150.00 90.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 182,81 47.07%
over {(min} 2.00 12.00
Storage Coeff. {minj}= 1.84 {ii} 12.08 (ii)
Unit Hyd. Tpeak {(min)= 2.00 12.00
Unit Hyd, peak {cms)= .59 .08
*TQTALS*
PEAK FLOW {cms)= .43 .37 L5899 (iidl)
TIME TO PEAK {hra)= 1.33 1.50 1.333
RUNOFF VOLUME (mm)= 71.84 21,61 28,639
TOTAL RAINFALL {mm)= 73.84 73.84 73.838
RUNOFF COEFFICIENT = .97 .29 .388
{i) CN PROCEDURE SELECTED FQOR PERVIQUS LOSSES:
CH* = 59.0 Ia = Dep. Storage ({(Above)
(ii) TIME STEF (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFICIENT.
(iii} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
005:0006 _—
| SHIFT HYD({S-EXI2 i
| IN= 3~~-> QUI= 4 |
| SHIFT= 10.0 min i AREA QPEAK TPEAK R.V.
{ha) {cms) {hrs) {mm}
ID= 3:EXT2 65.14 .599 1.332 28.639
SHIFT Ibh= 4:5-EXT2 65.14 .599 1.483 28.638
005:0007
| ADD HYD (S-EXTI+2 ) | ID: NHYD LREA QPEAK TPEAK R.V. DWF
{ha) {cms}) {hrs) {mm} {cms)
ID1 02:EXT1 7.78 .304 1,65 16.68 .000
+ID2 03:EXT2 .14 .599 1.33 28.62 .000

01/02/2013 11:22:22 AM 18/20
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SUM 05:5-EXT1+2 13.92 .T18 1.50 21.%% 000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

005:0008
| ROUTE RESERVOIR | Requested routing time step = 1.0 min.
| IN>Q1: (101 }
| OUT<0&: (POND O} ! m======== (QUTLFOW STCRAGE TABLE == =
QUTFLOW STORAGE | QUIFLOW STORAGE
(cns) (ha.m.) i {cms) (ha.m.)
.000 .0Q0QOE+00 i -323  ,2527E+00
-008 .6520E-01 | 1.641 ,2873E+00
.251  .1704E+00 i 2,734 ,3206E+00
ROUTING RESULTS ARER QPEAK TPEAK R.V.
{ha) (cms) {hrs) (mm)
INFLOW >01: (101 ) 11.05 1.454 1.333 29.511
QUTFLOW<06: (POND ) 11.05 .255 2.017 28.510
PEAK FLOW REDUCTION [Qout/Qinj (%}= 17.542
TIME SHIFT OF PEAK FLOW {min}= 41.00
MAXIMUM STORAGE USED (ha.m.}=.1751E+00Q
005:0009 -
* EXTERNAL AREA #3
! CALIB NASHYD | Area (tha)= 4.36 Curve Number {CN)=57,00
| 08:EXT3 DT= 1.00 | Ia (mm}) = 6.9040 # of Linear Res.(N)= 3.00
U.H. TIp(hrs)= . 553
Unit Hyd Qpeak (cms)= .301
PEAK FLOW {ems) = 2115 (i)
TIME TO PEAK {(hrs)= 2.017
RUNOFF VOLUME (mm) = 17.330
TOTAL RAINFALL (mm)= 73.838
RUNCFF COEFFICIENT = . 235

{1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

005:0010

005:0002

005:0002

01/02/2013 11:22:22 aM 19720
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005:0002
005:0002
FINISH
WA KA AT RNk d A Ak AR AR A AN R AT R bk ok WARELEE L A A Wk kb kAN AR KRR L XAk
WARNINGS / ERRORS / NOIES
Simulation ended on 2013-01-06 at 15:05:02
01/02/2013 11:22:22 AM 20/20
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