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1.0 Introduction

WMI & Associates Limited has been retained by Alium Investments (Greely) Limited
to prepare a Site Servicing & Stormwater Management Report in support of a Site
Plan Application and ultimately construction of the first-phase of a commercial
development located in the City of Ottawa (Village of Greely), Ontario. The Site
Servicing & Stormwater Management Report provided herein has been based on
discussions with the City of Ottawa staff and all proposed works are considered to be
in conformance with the current City engineering design standards.

The subject site comprises a total area of 13.7ha, of which only 5.7ha at the east
limit of the property is currently zoned for commercial use (Phase 1). The property is
located east of Old Prescott Road, north of an existing residential subdivision along
Marco Street, south of Mitch Owens Road and west of Bank Street. The site was
previously used for aggregate extraction (gravel pit) and more recently was back
filled with clay soils from an adjacent development and left vacant. Currently the site
is considered to be unimproved lands made up of some native re-growth such as
long grasses, shrubs, small trees, etc. The legal description of the property is Part of
Lot 1, Concession 5, Geographic Township of Osgoode in the City of Ottawa,
Ontario. Refer to Figure 1 in Appendix A for the Site Location Plan.

2.0 Sanitary Servicing
2.1 Background

As per the City of Ottawa’s current Official Plan, no sanitary servicing is currently
allocated to the subject lands. Considering this, a private sanitary sewage collection
and treatment system is proposed to facilitate the development of approximately
9,290m? (100,000ft?) of commercial retail space. The proposed sanitary services for
the subject site have been designed in accordance with the City of Ottawa’s Sewer
Design Guidelines. Estimated sanitary sewage design flows have been calculated
using the sewage flow design criteria set-out in the Ontario Building Code (2012), as
well as the criteria of the MOE's Design Guidelines for Sewage Works (2008).

The sewage flows for the proposed development were determined via the use of the
Ministry of the Environment’s (MOE's) standard calculations and the Ontario Building
Code’s (OBC'’s) total daily sewage flow data. To determine the total daily sewage
flow rate for each of the buildings proposed in Phase 1, Table 8.2.1.3.B. of the 2012
Ontario Building Code (OBC) was referenced. Using Table 8.2.1.3.B., the total daily
sewage flow rate for all of Phase 1 was determined to be 69,212L/day and based on
the City of Ottawa’s Sewer Design Guidelines, a peaking factor of 1.5 for commercial
development was used to size the sites sanitary sewer conveyance system (sewers
and pump station only). Refer to Appendix B for the Sanitary Service Design
Calculations and Sanitary Sewer Design Sheet.
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2.2 Proposed Sanitary Sewer System

An internal sanitary sewer system is proposed within the commercial development,
complete with sanitary service laterals to each commercial retail unit (CRU) space as
illustrated on the Site Servicing Plan (SS). The proposed sanitary sewer system will
drain to the southwest corner of Phase 1 adjacent to CRU 1, to a sewage pumping
station which will ultimately convey the sewage to a proposed Waterloo Biofilter and
Area Bed treatment system.

The proposed sewer system and pump station have been designed to accommodate
all of Phase 1 of the development. The sewer system will consist of stubbed laterals
terminating at the west limit of Phase 1 which will eventually be used to
accommodate additional sewage flows from future phases of the development
located west of Phase 1.

To accomplish adequate sewage pumping from the sanitary sewer system into the
treatment facility (Waterloo Biofilter and Area Bed), the proposed lift station will be
subject to a range of duties considering that it will initially accommodate only the
Phase 1 lands with future phases brought online as the development grows. Upon
future zoning approval, the proposed treatment facility will shifted further west within
the property to allow for the future expansion of the development west of Phase 1. In
order to accommodate the increased duty as a result of additional sewage flows and
total dynamic head (TDH) which the pump station will have to overcome, the
proposed duplex pumps within the pumping station will simply be replaced with
higher capacity pumps.

The initial duty that the pump station will be subjected too during Phase 1 is on
average, 2.4L/s at 2.88m of TDH. Without knowing the details of the future phases
of the development it is difficult to accurately determine the ultimate scenario but the
pump stations design is such that modifications to pump sizes can easily be made to
accommodate increases in peak flow and TDH.

The Sewage Pump Station Wet Well and System Head Curve Design Sheets are
provided in Appendix B for reference. Refer to Site Servicing Plan (SS), Biofilter &
Area Bed Plan (BIO 1) and the Sanitary Drainage Plan (SAN) for additional details.
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2.3 Proposed Treatment & Subsurface Disposal System

Due to the larger footprint required by a typical leaching bed system as well as the
restriction of a maximum sewage flow rate of 5000L/day, a Waterloo Biofilter system
complete with Area Bed is proposed to treat and ultimately distribute the effluent into
the existing site soils is proposed immediately west of Phase 1 of the development.
Based on both the Geotechnical Investigation prepared by BAE & Associates
Environmental Inc. dated August 9, 2013 (provided herein) and the Hydrogeologic
Evaluation prepared by lan D. Wilson Associates Limited dated July 18, 2012 (under
separate cover), the in-situ soils in the area of the proposed treatment system are
considered to be a sandy silt fill which is likely to exhibit a percolation rate in the
range of 40min/cm. Under Table 22-1 of the MOE “Design Guidelines for Sewage
Works”, the fill corresponds with a massive, structureless silt loam. Table 22-1 of the
MOE Guidelines recommends a maximum loading rate of 8L/m%day for treated
sewage, and does not recommend a loading rate for untreated sewage.

The proposed Waterloo Biofilter and Area Bed system have been designed based on
Waterloo Biofilter's BMEC Authorization, the in-situ soils characteristics noted above
and Part 8 of the Ontario Building Code (2012) as noted below and provided by
Waterloo Biofilter.

Refer to Appendix F for the Geotechnical Investigation noted above.

2.3.1 Waterloo Biofilter & Area Bed

The proposed sewage treatment and subsurface disposal system detailed below
along with the associated collection, transmission, treatment and disposal of
domestic sewage from Phase 1 of the Greely Commercial Center has been designed
based on a Rated Capacity of 69,212 L/day total daily design flow. Approximately
one (1) days worth of storage has been built into the design of the Waterloo Biofilter
system which is considered to balance out any peaking of sewage inflows:

Grease Interceptors (by others and external to the buildings)

- two (2) grease interceptors, each having a capacity of approximately 2840 L, to
receive all kitchen wastewater from the proposed grocery store and restaurants,
discharging into the sanitary sewer system and ultimately pumped into the trash tank;

Trash Tank
- one (1) trash tank, having a capacity of approximately 22,500 L, to receive all
sanitary wastewater, discharging into the aeration tank;

Aeration Tank
- one (1) aeration tank, having a capacity of approximately 45,400 L, equipped with
diffusers, discharging into septic tank #1;
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Septic Tanks

- three (3) septic tanks, operating in series, each having a capacity of approximately
45,400 L, with the second and third septic tank in the series each equipped with two
(2) Waterloo Biofilter submerged media chambers and two (2) effluent filters,
discharging into balance tank #1;

Balance Tanks

- two (2) balance tanks, each having a capacity of approximately 36,000 L,
connected with bottom drains; balance tank #2 is equipped with a simplex pump,
rated at approximately 216 L/min at an estimated total dynamic head (TDH) of 12.2
m, discharging to the closed loop (Bulk Filled) Waterloo Biofilter tank; balance tank
#2 is also equipped with two (2) pairs of duplex pumps, with each pump rated at
approximately 341 L/min at an estimated total dynamic head (TDH) of 16.2 m,
discharging to the nitrifying Waterloo Biofilter tanks;

Closed Loop (Bulk Filled) Waterloo Biofilter Tank

- one (1) closed loop (bulk filled) tank, having a capacity of approximately 27,000 L,
filled with approximately 26.8 cubic metres of Biofilter media, bottom draining back to
the aforementioned balance tank #2;

Nitrifying Waterloo Biofilter Tanks

- four (4) nitrifying tanks, each having a capacity of approximately 45,400 L,
operating in parallel and connected with bottom drains, each comprising three (3)
Waterloo Biofilter baskets with approximately 9.68 cubic metres of Biofilter media
(116.16 cubic metres total); nitrifying biofilter tank #4 is equipped with a simplex
pump, rated at approximately 197 L/min at an estimated total dynamic head (TDH) of
7.3 m, recirculating the nitrified effluent; nitrifying tank #4 is also equipped with
duplex pumps, with each pump rated at approximately 212 L/min at an estimated
total dynamic head (TDH) of 7.0 m, discharging to the Waterloo Biofilter WaterNOx-S
tank;

WaterNOx-S Waterloo Biofilter Tank

- one (1) WaterNOx-S two-compartment de-nitrifying tank, having a capacity of
approximately 45,400 L, comprising eight (8) Waterloo Biofilter submerged media
chambers filled with Biofilter media, the first compartment equipped with duplex
submersible pumps to dose the chambers; the second compartment equipped with
duplex submersible pumps, rated at approximately 204 L/min at an estimated total
dynamic head (TDH) of 12.5 m, recirculating a portion of the de-nitrified effluent and
discharging a portion to the polishing Waterloo Biofilter tanks;
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Polishing Waterloo Biofilter Tanks

- two (2) polishing tanks, each having a capacity of approximately 27,500 L,
operating in parallel and connected with bottom drains, each comprising two (2)
Waterloo Biofilter baskets with approximately 9.07 cubic metres of Biofilter media
(36.28 cubic metres total); polishing tank #2 is equipped with duplex pumps, with
each pump rated at approximately 310 L/min at an estimated total dynamic head
(TDH) of 7.2 m, recirculating a portion of the polished effluent and discharging a
portion to the area bed;

Waterloo Biofilter Area Bed
- a stone area of 1384 square metres (16.1 metres x 87.5 metres) consisting of a
minimum 250 millimetre thick layer of 19 millimetre washed stone, divided into four
(4) cells, each cell equipped with fifteen (15) runs of 75 millimetre diameter
distribution pipes 20.5 metres in length; and covered with a permeable Geotextile
fabric;

Minimum Stone Area

Q/50

(69212)/50

1384m?

16.1m(L) x 87.5m(W)

Proposed Dimensions

- a sand area of 6921 square metres (65.0 metres x 107.7 metres) consisting of a

layer of sand with a minimum thickness of 250 millimetres and a percolation rate of 6

to 10 minutes per centimeter, with less than 5% fines;

- a cover layer comprising topsoil and grass, with a thickness of 150 millimetres, on

the top of the area bed; and
Minimum Sand Area

QT/400
(69212)(40)/400
6921m?

65m(L) x 107.7m(W)

Proposed Dimensions

- one (1) carbon dose system, injecting carbon source to the nitrifying tank #1; and
- one (1) alkalinity dose system, injection alkalinity dosing chemical into the
recirculation line from nitrifying tank #1,;

- all controls, electrical equipment, instrumentation, piping, pumps, valves and
appurtenances essential for the proper operation of the aforementioned sewage
works;
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Effluent Objectives

(1) Best efforts shall be used to design, construct and operate the Works with the
objective that the concentrations of the materials named below as effluent
parameters are not exceeded in the effluent being discharged from the tertiary
sewage treatment system.

Table 1 — Effluent Objectives
Concentration Objective Loading Objective
Effluent - . .
Parameter (m|II|gram§ per Illtre unless (kllogram§ per dgy unless
otherwise indicated) otherwise indicated)
cBOD5 10 -
Total Suspended 10 -
Solids
Nitrate Nitrogen - 0.22

The Ministry of the Environment Procedure D-5-4 describes the methodology for
nitrogen loading. In order for a development not to exceed the allowable
concentration of nitrate in the groundwater directed to a neighbouring property, the
loading objective noted above is used as the property boundary condition. This
method calculates the allowable mass of nitrogen in kg/year exiting the treatment
plant that will yield the appropriate concentration at the property boundary after being
diluted by annual infiltration. It is considered preferable and reasonable to use this
same method by providing the Objectives in kg/day to conform to the original
Procedure D-5-4 method. In an effort to encourage water conservation methods but
considering that these methods result in increased effluent concentrations as a result
of a reduction in dilution of the effluent, the most relevant way to measure the
contamination of nitrogen discharged to the environment has been considered to be
based on mass loading in kg/day as described above. Based on a total flow volume
(69,212L/day) and target concentration (3.2mg/L, refer to the Hydrogeologic
Evaluation prepared by lan D. Wilson Associates Limited dated July 18, 2012
provided under separate cover), the mass loading objective for the site is considered
to be 0.22kg/day.

Monitoring & Recording
Upon commencement of operation of the sewage treatment system, the owner shall
carry out the following monitoring program:

(1) All samples and measurements are to be taken at a time and in a location
characteristic of the quality and quantity of the effluent stream over the time period
being monitored.

(2) Samples shall be collected at the locations and frequencies as specified below,
by means of the specified sample type and analyzed for each parameter listed and
all results recorded:
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Influent Monitoring

Sampling Location: Trash Tank

Sampling Type: Grab

Sampling Frequency: Monthly

Sampling Parameters: BODs, Total Suspended Solids, Total Kjeldahl Nitrogen

(TKN), Total Phosphorus, Temperature, pH, and
Alkalinity, Fats Oils and Grease (FOG)
Effluent Monitoring

Sampling Location: Polishing Tank #1

Sampling Type: Grab

Sampling Frequency: Monthly

Sampling Parameters: cBODs, Total Suspended Solids, (Ammonia +

Ammonium), Nitrogen, Nitrate Nitrogen, Nitrite Nitrogen,
Total Kjeldahl Nitrogen (TKN), Total Phosphorus,
Temperature, pH, and Alkalinity

3.0 Water Servicing
3.1 General

Although an existing municipal watermain is present at the east limit of the site (Bank
Street), no existing water servicing is provided to the site. As per the City of
Ottawa’s current Official Plan, no water servicing is currently allocated to the subject
lands and as a result a municipal connection request has been denied. Considering
this, a private on-site water supply (well) will be utilized to supply the necessary
domestic and fire protection water supply for the proposed commercial retail
development. Based on the Ministry of the Environments classification provided
under the Drinking-Water Systems (DWS) Regulation (O. Reg. 170/03) mandated
under the Safe Drinking Water Act (SDWA), the proposed DWS is classified as a
“Small Non-Municipal Non-Residential” drinking water system. The proposed
developments drinking water system will ultimately be detailed in an Engineers
Evaluation Report (EER) upon the completion of construction of the system as
regulated under O. Reg. 170/03 Schedule 21. The supply and distribution system
external to the proposed water treatment building are detailed in the following section
of this report.

3.2 Existing Water Supply

There are three (3) existing drilled wells located on the subject site which extend to
depths ranging from 55-61m. As per the recommendations outlined within the
Hydrogeologic Evaluation prepared by lan D. Wilson Associates Limited dated July
18, 2012 (under separate cover) as well as the Hydrogeologic Work Plan for Water
Supply Letter prepared by lan D. Wilson Associates Limited dated January 24, 2014,
the three (3) existing on-site wells will be abandoned in accordance with the Ontario
Regulation 903, once all testing is concluded to the satisfaction of the City.
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Refer to the documents noted above for detailed information related to the existing
wells located on-site.

3.3 Proposed Water Supply

As per the City of Ottawa’s request, a single deeper well will be constructed on-site
to supply both the domestic and fire protection water supply for the commercial retail
development. The new drilled well will consist of a 150mm@ (6 inch nominal) casing
will be extended to a depth of approximately 70-80m and will be located at the
northwest corner of Phase 1, between the sites main access off of Mitch Owens
Road and proposed CRU 13 building. The new drilled well will be connected to a
proposed water treatment unit/space located at the west limit of CRU 13 which will
house all the necessary equipment to provide both primary and secondary treatment
of the raw water prior to pumping it through the proposed potable water distribution
system (50mm@ water service lines). From the well the raw water will enter the
water treatment unit where it will receive both primary and secondary disinfection via
the use of cartridge filtration, ultraviolet light and chlorination respectively before
entering a 9,000L storage tank (final size subject to actual well production flow rate)
located external to the water treatment unit. Based on demand, water will be
pumped from the treated storage tank back into the water treatment unit where the
distribution systems pump is located along with the additional water monitoring and
metering equipment. From the proposed water treatment unit a 50mmg@ water
distribution system will be constructed to provide the treated domestic water supply
to each of the proposed CRU spaces located within Phase 1. Assuming a minimum
pressure within the 50mm@ water service lines at the furthest (governing) location to
be conservative (CRU 9) and based on the PHD flows for each CRU space all
occurring simultaneously, the minimum pressure required by the pump located within
the water utility unit of CRU 13 is 379KPa (55psi).

The proposed 9,000L domestic water tank size will need to be confirmed once the
new well is drilled and a pump rate is recommended by the hydrogeologist. As
outlined in the Hydrogeologic Work Plan for Water Supply Letter noted above, a well
yield in the range of 90L/min is anticipated.

Refer to the Water Facility & Fire Storage Plan (WF) for details related to the water
guality equipment proposed within the water treatment unit. Considering that the
proposed water system will be privately operated and that all water treatment
equipment will be housed within a single unit/building, it has been assumed that all
equipment and construction are governed by the plumbing section of the Ontario
Building Code. As previously noted, upon completion of construction of the water
treatment unit an Engineers Evaluation Report will be prepared and submitted to the
MOE to confirm the DWS’s compliance with O. Reg. 170/03.
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3.4 Design

Using the methodology outlined in the Ministry of the Environments (MOE) Design
Guidelines for Drinking-Water Systems & Sewage Works dated 2008 and the total
daily sewage flow rates calculated for each of the buildings proposed in Phase 1
based on Table 8.2.1.3.B. of the 2012 Ontario Building Code (OBC), the Average
Daily Demand (ADD) for each unit was determined. Using Table 8.2.1.3.B., the
Average Daily Demand (ADD) anticipated for the proposed development was
determined to be 69,2121 /day (48.1L/min), the Maximum Daily Demand (MDD) was
determined to be 103,818L/day (72.1L/min) based on a peaking factor of 1.5 as per
the MOE Guidelines and the Peak Hourly Demand (PHD) was determined to be
207,637L/day (144.2L/min) based on a peaking factor of 3. Considering the new
drilled wells assumed recommended pumping rate of 90L/min and the proposed
storage volume of 9,000L for reserve capacity, the Peak Hourly Demand (PHD) can
be provided for more than the necessary 1-hour minimum duration. Considering the
information noted above, we do not anticipate any issues with the new well supplying
the water necessary to accommodate the proposed commercial development.

35 Fire Protection

As a result of the sites absence of an accessible municipal water supply for fire
protection and based on Subsections 3.2.5.7. and A-3.2.5.7. of the 2012 Ontario
Building Code (OBC), Division B, Part 3, the proposed development is required to
provide on-site Fire Protection Water Storage. Excluding proposed CRU 1-3, the
future addition and CRU 10 which are all to consist of an internal sprinkler systems,
each of the other proposed CRU spaces were analyzed individually to determine an
associated fire protection water storage volume and flow rate based on the
guidelines listed above. The fire protection water supply for these buildings will
share the same reservoir as the sprinklered buildings but will be conveyed via a
separate 200mm@ dry hydrant system consisting of two (2) hydrants located
adjacent to CRU 1 and CRU 10. As a result of the significantly large exposure
distances between each of the CRU spaces as well as the 4-hour firewalls located
between CRU 3/Future Addition and CRU 4 and between CRU 8 and CRU 9, the
potential for a fire in one building to transfer to the other is considered to be minimal.
The largest of the non-sprinklered CRU spaces (CRU 13) governed the fire storage
systems design with a total volume of 228,532L. Based on Table 2 provided in the
OBC A.3.2.5.7., the required minimum water supply flow rate is 6300L/min and is to
be provided at the furthest hydrant near CRU 10. Considering the total storage
volume of 228,532L, the minimum water supply flow rate of 6300L/min can be
provided for longer than the 30min minimum as required by the OBC. Based on
discussions with Ottawa Fire Services, only 4500L/min is required at the furthest
hydrant and this flow rate is to govern the design of the dry hydrant system rather
than the value determined from the OBC. Based on correspondence from Ottawa
Fire Services (OFS), the maximum allowable pressure to be applied to a remote
hydrant system is 690KPa (100psi). Considering this maximum pressure and the
minimum required flow rate of 4500L/min (75L/s), the proposed 200mm@ dry hydrant
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main is capable of conveying the required flow rate to the furthest hydrant located
just west of CRU 10 at a pressure of approximately 645KPa (93.5psi). This is
considered to be well within the capabilities of OFS’s pumper truck as noted in the
attached correspondence. Refer to Appendix F for correspondence with OFS.

As noted above, the fire protection water supply for the sprinklered buildings will
share the same reservoir as the non-sprinklered buildings but will be conveyed via a
separate 150mm@ diameter watermain connected to a diesel powered fire pump
located within a designated space at the west limit of CRU 13. Based on a design
memo prepared by Bird Engineering Ltd. dated January 3, 2010 related to the sites
Fire Sprinkler Water Requirements for CRU 1-3 including the future addition and
CRU 10, the proposed fire pump will be capable of providing 27.8L/s (440usgpm) @
483KPa (70psi) pressure to the base of the most remote sprinkler system riser. The
total required storage volume for the fire pump system is approximately 150,000L
which is less than that required by the dry hydrant system for the non-sprinklered
buildings which is considered to govern the water reservoirs design at 228,532L.
Refer to Appendix F for the Fire Sprinkler Water Requirements Memo prepared by
Bird Engineering Ltd. In order to provide the minimum pressure of 483KPa (70psi) at
the base of the most remote (governing) sprinkler system riser located within CRU 10
and based on the minimum required flow rate of 27.8L/s (440usgpm) to be conveyed
by the 150mm@ sprinkler main, the minimum pressure required by the fire pump
located within the water utility unit of CRU 13 is 586KPa (85psi). Based on
correspondence with Xylem Inc. (pump supplier), a fire pump capable of 31.5L/s
(500usgpm) at pressures ranging from 372 - 1724KPa (54psi - 250psi) in 35KPa
(5psi) increments is available.

In order to provide the necessary fire protection water storage on-site, six (6)
45,400L concrete tanks are proposed to be connected in series via 200mm@ pipes at
the base of the tanks to both the fire pump system located within CRU 13 and the dry
hydrant system located along the edge of the drive aisle between CRU 13 and the
sites main access off of Mitch Owens Road. A 50mm@ water connection complete
with float activation located internal to Fire Storage Tank #1 provided from the water
utility room at the west limit of CRU 13 will ensure that the fire storage system
remains full at all times.

The Water Supply Design Calculations and Fire Protection Water Storage Design
Calculations are provided in Appendix B for reference. Refer to Site Servicing Plan
(SS) and Water Facility & Fire Storage Plan (WF) for additional details.
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4.0 Stormwater Management
4.1 Design Criteria Guidelines

The stormwater management facility that has been designed for this site is
considered as a depressed storage basin which will work in conjunction with an
oil/grit separator (OGS) unit. The proposed depressed storage basin has been
designed to address the necessary quantity control as well as aiding the OGS unit in
providing quality for the proposed development.

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),
South Nation Conservation Authority (SNCA) and the City of Ottawa (City). 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 (Total Suspended Solids
removal efficiency of 80%).

e City/SNCA Guidelines will be used as a reference for the design of the
stormwater management system.

e The Ottawa MacDonald-Cartier International Airport rainfall intensity-duration-
frequency (IDF) curves will be used to determine the peak flow rates and runoff
volumes generated on the site.

e Post-development peak flows will be controlled to pre-development levels for
each of the 2-100 year design storm events which are based on the governing of
the 6, 12 and 24-hour SCS Type-Il storm distributions and the 3-hour Chicago
storm distribution.

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

4.2 Pre-Development Condition

4.2.1. General

The subject lands existing condition for all intents and purposes of this stormwater
management report has been considered the condition prior to the site alterations
resulting from the original aggregate extraction (gravel pit) and backfilling of material
(clay) imported from a local development. Based on this assumption, the sites
original drainage path/outlet remains consistent with the overall watersheds
characteristics and both the pre-development peak flows and runoff volumes are
considered to be conservative (low) as a result of the sites original soil conditions
being that of a granular with cobbles/boulders composition.
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The majority of the site is considered to be unimproved lands consisting of small
trees shrubs along with heavy grass cover. Runoff from the majority (east portion) of
the site has been assumed to originally concentrate via overland sheet flow at the
predominant drainage feature along the perimeter of the site which is a large
concrete box culvert located under Bank Street at the southeast corner of the site.
The topography of the Phase 1 lands can be described as gently sloping, with an
average slope in the range of approximately 3.2% in a west to east direction when
considering an average elevation between the south and north property boundaries
along the west limit of Phase 1 and the existing elevation at the east property line
adjacent to the site outlet described above. The Phase 1 lands are considered to be
self-contained with no external drainage contributing runoff. Phase 1 is bound to the
north by Mitch Owens Road, to the east by the Bank Street, to the west by additional
lands intended for future phases of development and to the south by an existing
residential development which drains mainly in a west to east direction along Marco
Street. A portion of the sites residual lands to the west of Phase 1 are assumed to
originally be directed towards the east limit of the property but due to the existing
topography of these lands, no runoff will be conveyed to the Phase 1 outlet until
future development occurs.

4.2.2. Soil Conditions

According to the Soils Map of the Regional Municipality of Ottawa-Carleton
(excluding the Ottawa Urban Fringe), Sheet 2, Ontario, Soil Survey Report No. 58
prepared for the Department of Agriculture, the site originally consisted of Kars
Gravelly Sandy Loam which is described as having excessive to good drainage.
Gravelly Sandy Loam belongs to Hydrologic Soil Group ‘A’.

Based on the Geotechnical Investigation completed by BAE & Associates
Environmental Inc. and dated August 9, 2013, the current in-situ soils that located
within the center of the site where previous aggregate extraction works occurred was
determined to consist predominantly of clay with traces of shale pebbles. The soils
along the perimeter of the site consist of the original granular/cobble/boulder material
as these lands were not disturbed. Groundwater was encountered at a several
different levels based on the 31 boreholes examined with the majority experiencing
groundwater at approximately 2.4m (8ft) below the existing ground grades. Refer to
Appendix E for the Geotechnical Investigation prepared by BAE & Associates
Environmental Inc.
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The Runoff Coefficients and Curve Numbers associated with the site drainage area
were computed by calculating weighted values based on corresponding land uses
and soil type. The Hydrologic Soil Group was determined in accordance with the
Ontario Ministry of Transportation (MTO) Soil Classification System. As previously
noted, to be conservative and to account for peak flows and runoff volumes
representative of that experienced on-site prior to the aggregate extraction works, the
original in-situ soils (granular/cobble/boulder material) has been considered in the
design calculations and hydrologic modelling of the existing condition. Since the
majority of the pervious areas in the post-development condition are located along
the perimeter of the property where no aggregate extraction occurred, the original in-
situ soils were also considered in the design calculations and hydrologic modelling of
these areas.

4.3 Post-Development Conditions

4.3.1. General

The proposed site works include 5 new commercial buildings comprising a total of 13
commercial retail units (CRUs) along with a potential future addition and a new
asphalt parking lot. The development is intended to proceed in phases with the first
phase (Phase 1) consisting of approximately 9,290m? (100,000ft?) of building area on
5.7ha of land located at the east limit of the property as previously described.

Phase 1 of the development has been designed in detail as contained herein. It
contains the majority of the east half of the property (5.7ha). Future phases of the
development are unknown at this point and as a result, have not yet been designed
in detail however 2.26ha west of Phase 1 has been accounted for in the proposed
storm sewer systems design to ensure a sufficient drainage outlet is provided. The
proposed storm sewer design has accounted for the 2.26ha of undeveloped lands
which ultimately will require independent on-site quantity and quality controls.
Finally, during the design of the future lands an analysis of the outlet structures
located within the proposed depressed storage basin will be completed to ensure the
safe conveyance of any additional peak flows are accommodated downstream.

The sites residual lands west of the 2.26ha noted above are assumed to be directed
west towards Old Prescott Road/Mitch Owens Road as suggested by the original site

topography prior to the aggregate extraction works.

Refer to Figure 2 in Appendix A for the Post-Development Drainage Plan.
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4.3.2. Post-Development Drainage

Post-development drainage patterns on-site will be generally consistent with that of
the existing condition. Phase 1 of the site is considered to be self-contained for the
purposes of sizing the stormwater management facility (depressed storage basin).

The proposed development will consist of overland sheet flow drainage which will
concentrate at a series of proposed catchbasins prior to being conveyed via a
proposed storm sewer system connected to the depressed storage basin. Two (2)
sections of storm sewer are proposed to capture and convey the runoff from Phase 1
and direct it into the depressed storage basin located at the southeast corner of the
property. Once section of storm sewer is proposed centrally within Phase 1 and will
capture the majority of the sites runoff while the other is located along the south limit
of Phase 1 and will also provide a future drainage outlet for the Phase 2 lands as
previously described. Downstream of the depressed storage basin, stormwater will
pass through a proposed Oil / Grit separator before outletting to the west ditch within
the Bank Street right-of-way. Ultimately from the west ditch of the Bank Street right-
of-way the sites stormwater runoff will enter the existing concrete box culvert located
under Bank Street and be conveyed west as experienced in the existing condition.

The existing concrete box culvert under Bank Street is considered to also accept
runoff from the municipal right-of-way prior to outleting to an existing swale located
downstream (east) of the right-of-way.

The proposed depressed storage basin will be used to attenuate the post-
development peak flows to the corresponding pre-development target rates for each
of the 2-100 year design storm events.

4.3.3. Rainfall Data

The 6, 12 and 24-hour SCS Type-ll and the 3-hour Chicago Storm rainfall
distributions were used for the 1:2, 1:5, 1:10, 1:25, 1:50 and 1:100 year design storm
event calculations. The SCS and Chicago storms were developed from the recorded
rainfall data from the Ottawa MacDonald-Cartier International Airport rainfall
Intensity-Duration-Frequency (IDF) curves/values. Due to the more conservative
values calculated for the storage volumes required to attenuate the post-
development peak flows to the corresponding pre-development target rates for each
of the design storm events, the design utilizes the 12-hour SCS Type-Il storm
distribution.
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4.4  Pre-Development Condition Modelling Results

Using the site drainage area as illustrated on Figure 2 and the program SWMHYMO,
the total flows were determined for the 2-year, 5-year, 10-year, 25-year, 50-year and
100-year design storm events. These flows are summarized in Table 1 below. The
hydrologic model runs for the pre-development 6-hour, 12-hour and 24-hour SCS
Type-ll and 3-hour Chicago storm distributions can be found in Appendix D.

Table 1: Pre-Development Peak Flows

Pre-Development Peak Flows (m®/s)
Area (12-hour SCS Type-Il Storm Distribution)
Catchment
(ha)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
Total D.A. 4.83 0.042 0.084 0.118 0.167 0.208 0.251
(Phase 1)

4.5 Post-Development Condition Modelling Results
The post-development peak flows are summarized in Table 2 below.

Table 2. Post-Development Uncontrolled Peak Flows

Post-Development Uncontrolled Peak Flows (m?/s)
Area (12-hour SCS Type-ll Storm Distribution)
Catchment
(ha)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
Total D.A. 4.83 0.368 0.530 0.642 0.785 0.895 1.005
(Phase 1)

By comparing Tables 1 and 2, it is evident that the total uncontrolled post-
development peak flows exceed the pre-development levels for 'Phase 1' of the
development and thus some peak flow attenuation is required before releasing the
sites runoff to the outlet (existing concrete box culvert under Bank Street). The
proposed stormwater management facility will be designed to incorporate quantity
control for the runoff generated on-site.
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4.6 Stormwater Quantity Control

A comparison between the 6-hour, 12-hour and 24-hour SCS Type-Il and 3-hour
Chicago storm distributions was completed to determine which storm distribution
would be used for sizing the proposed stormwater management facility. The design
storms based on the 12-hour SCS Type-Il storm distribution required greater storage
volumes than the same design storms based on the other three (3) storm
distributions when modelled using SWMHYMO. Therefore, the 12-hour SCS Type-II
storm distribution was used to size the proposed stormwater management facility
(Depressed Storage Basin). The other three (3) storm distributions have also been
run to confirm that the proposed stormwater management design will work effectively
under all conditions.

Table 3 below summarizes the storage-storage-discharge characteristics for the
depressed storage basin and the corresponding uncontrolled and controlled post-

development peak flows and pre-development target rates.

Table 3: Depressed Storage Basin Characteristics

Basin Inflow Basin Outflow
Pre- Post- ; i
Storm Development | Development Post- Basin Estimated
Area Development Storage Water
Event Peak Flow Uncontrolled :
(ha) 3 Controlled Provided Levels
(Year) (m~/s) Peak Flow 3
3 Peak Flow (m®) (m)
(per Table 1) (m?/s) (ms)
(per Table 2)
0.042 0.368 0.024 1014 104.25
5 0.084 0.530 0.057 1385 104.53
10 483 0.118 0.642 0.097 1609 104.68
25 ' 0.167 0.785 0.136 1903 104.87
50 0.208 0.895 0.169 2135 105.02
100 0.251 1.005 0.230 2328 105.13

Refer to Section 4.8 for the Stormwater Management Facility Characteristics.

4.7  Stormwater Quality Control

The stormwater management requirements for this site were determined based on
the City of Ottawa Design Guidelines. The appropriate level of quality control was
determined to be an 'enhanced' level of protection as defined by the MOE's
Stormwater Management Planning & Design Manual (2003), which equates to the
provision of 80% total suspended solids (TSS) removal efficiency.
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In determining the stormwater management practices to implement for the proposed
development, various methods were considered. During the review, the main factors
considered were as follows:

e Existing land characteristics and uses (soils, topography, location, etc.).

e Municipal requirements with regard to quality and/or quantity control and
maintenance.

o Facility feasibility.

Based on the above and the known characteristics of the native soils (based on the
Geotechnical Investigation prepared by BAE & Associates Environmental Inc. provided
in Appendix E) the use of an oil-grit separator (CDS PMSU2015 6 or approved
equivalent) is considered to provide sufficient TSS removal. It is proposed to be located
downstream of the control-manhole (orifice plate) and the depressed storage basin.
Pre-treatment for the oil/grit separator will be provided via sumps located within the
catchbasins and catchbasin manholes, within a vegetated overland basin inlet swale and
within the vegetated depressed storage basin. In addition to the required total
suspended solids removal efficiency the overall stormwater management system is
proposed to provide, some inherent water balance and filtration benefits due to the
stormwater runoff traveling through the vegetated surfaces of the overland basin inlet
swale and depressed storage basin (i.e. nutrient uptake, evapotranspiration, etc.).

For detailed quality control sizing calculations refer to Appendix C.
4.8 Stormwater Management Facility Characteristics

Details of the proposed stormwater management facility are summarized below:

e The proposed depressed storage basin is designed to attenuate the site's
stormwater runoff prior to releasing it off-site. Quantity control will be provided to
attenuate each of the 2-100 year design storm post-development peak flows to
the corresponding pre-development target rates. This form of stormwater
attenuation will also provide some inherent water balance benefits via
evapotranspiration, suspended solids removal capabilities, and nutrient uptake
through the vegetation provided within the depressed storage basin.
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The proposed depressed storage basin will consist of a single inlet structure
located centrally and at the north limit of the basin. The proposed 825mm@ inlet
pipe complete with headwall located at the downstream end of the on-site storm
sewer system will convey the minor system (up to and including the 5-year design
storm peak flow) from Phase 1 into the depressed storage basin. Peak flows in
excess of the minor system flows (greater than the 5-year design storm peak
flow) will be conveyed via overland sheet flow to the depressed storage basin
based on the proposed topographic relief in this direction. A proposed Overland
Basin Inlet swale complete with a triangular cross-section, grass cover, 5:1 (H:V)
side slopes and minimum depth of 0.45m will convey the major system peak
flows from the parking lot into the northwest corner of the depressed storage
basin.

The site's internal grading has been designed such that during a 100-year storm
event, there will be minor surcharging through catchbasin grates, however
stormwater will remain contained within the parking lot. If a storm event greater
than the 100-year design storm were to occur or if any sewers throughout the site
were to become clogged, parking lot surface ponding would build up to no more
than 0.30m depth prior to spilling downstream into the depressed storage basin.

The depressed storage basin consists of 2.5:1 (H:V) side slopes, a maximum
depth of 2.1m and a total storage capacity of 2821m?®.

The design storm flows (up to and including the 100-year design storm) entering
the depressed storage basin will be collected via a 600mm x 600mm Ditch Inlet
Catchbasin located at the base of the basin (crest elevation of 103.30m) and
then conveyed to a 95mm@ orifice plate located within the control manhole via
a 250mm@ storm pipe connection. In conjunction with the proposed orifice
plate, a triangular shaped sharp-crested weir cut into the face of a standard
600mm x 600mm catchbasin structure is proposed to control the stormwater
runoff within the depressed storage basin. The sharp-crested weir will consist
of 0.25:1 (H:V) side slopes, a crest elevation of 104.15m and a crown
elevation of 104.65m. This outlet configuration has been designed to provide
sufficient stormwater attenuation within the depressed storage basin to control
the post-development peak flows to the corresponding pre-development target
rates for each of the 2-100 year design storm events. All storm events greater
than the 100-year design storm will be controlled via an overflow spillway weir
as described below. Additional capacity not accounted for in the design
calculations but will be provided during less frequent storm events, is that
from the submergence of the proposed catchbasin structures grate (elevation
of 105.15m). Above an elevation of 105.15m, the catchbasin structure will
provide increased inlet capacity and conveyance downstream via the
300mm@ storm pipe connection to the downstream control manhole.
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¢ In the event of a partial blockage in the storm sewer system or a storm event less
frequent than the 100-year storm, a proposed overflow spillway weir (broad-
crested weir) will be located centrally at the east limit of the depressed storage
basin. The overflow spillway weir will be trapezoidal in shape and will consist of a
crest elevation of 104.95m, turf stone lining and 3:1 (H:V) side slopes. The
overflow spillway weir has been designed to be capable of safely conveying
post-development peak flows generated by storm events less frequent than
the 100-year design storm without any restriction in order to prevent any
potential flood hazards associated with larger peak flows/runoff volumes. The
overflow spillway weir will discharge to the west ditch of Bank Street adjacent
to the existing concrete box culvert crossing under Bank Street and outleting
on the east side of the right-of-way.

Refer to Appendix C for supporting calculations.
4.9 Sediment and Erosion Controls

In accordance with City 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 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 where grading is directed towards the property line to
prevent sediment transport onto adjacent lands. Periodic inspections and repairs to the
silt fence should be performed regularly, as well as after every rainfall event.

Catchbasin Inlet Protection: Filter fabric and clear stone will be placed over all storm
sewer inlet structures (i.e. catchbasins), which will ensure sediment laden overland
runoff during construction is cleansed before entering the storm sewer system.

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

Vegetated Buffers: Existing grassland vegetation, wooded and/or 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.
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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.

5.0 Stormwater Operations and Maintenance
5.1 General
Recommended maintenance of the storm sewer system is as follows:

e Inspection of the pipes should be completed on an annual basis.

e Manual or power flushing of any sewers that contain a build-up of debris.

e Major blockages may require the services of a sewer contractor.

e Monitoring of overland flow channels within the property limits for erosion, and
sediment / debris build-up.

An inspection of all storm sewer manholes and catchbasins is required if a significant
amount of debris is present within these structures. Many of the structures consist of
sumps which must be cleaned via vacuum if necessary to ensure they are free from
debris. All maintenance activities on the storm drainage system will be the
responsibility of the developer both during and after construction.

Erosion and sediment control for the construction of the development including the
depressed storage basin shall be in accordance with the engineering drawing
(Drawing SED) prepared by WMI & Associates Limited.

5.2 Inspection Frequency

The depressed storage basin will require careful monitoring, particularly in the initial
years of operation. Inspections are an important part of this monitoring program.
Regular visual inspections should be conducted as follows:
o After every significant rainfall (> 10mm) for the first two years of operation;
and,
¢ Minimum of four visits per year after the first two years of operation (spring,
summer, fall and winter).
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5.3 General Maintenance Tasks

Grass cutting is not recommended for the depressed storage basin as increased
water quality benefits have been determined to be associated with more “natural”
environments (i.e. vegetative buffers). Should the owner wish to cut the grass
around the facility for aesthetic purposes, the following practices should be
considered:

e Minimize frequency of cutting where possible and maintain a minimum height
of 0.3m for grasses;

e Do not cut grass up to the edge of the depressed storage basin (to maintain
shading and nutrient uptake); and

e Do not blow grass clippings into the depressed storage basin (to minimize
organic loading).

Weed control is not an anticipated or recommended practice for this facility. Should
the owner wish to control weeds around the depressed storage basin, the following
items should be considered:

e Prohibit the use of herbicides and insecticides (potential water quality
concerns associated with the downstream uses); and

e Limit the use of fertilizer with weed control (to prevent potential nutrient
loading to downstream areas).

Any replacement plantings required due to disturbance or die-out are to be in
accordance with the approved Landscape Plans, or as otherwise deemed
appropriate by the City. Native species should be utilized where possible for all
replaced plantings.

Accumulated litter and debris within the depressed storage basin can be removed by
hand during the regular inspection periods.

5.4 Sediment Removal & Disposal

The following is a suggested method of sediment removal for the depressed storage
basin:

e Excavate accumulated sediment using a backhoe/excavator.

o Excavated sediment shall be placed immediately into a truck for disposal to
minimize disturbance of existing vegetation or placed in a sediment decant
area if one exists to dry sediment prior to its disposal.

o Restore vegetation as deemed appropriate by the City.

Sediment is to be tested in accordance with MOE sediment disposal guidelines.
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Sediment is to be removed off-site to either a sanitary landfill or to a drying and then
fill area (as deemed appropriate upon testing of the sediment).

5.5

Winter Operation

There are no special requirements for winter operation.

6.0 Summary and Conclusions

In conclusion, this Site Servicing and Stormwater Management Report demonstrates
how the proposed commercial development can be serviced and integrated into the
existing community of Greely, without imposing any adverse effects. Specifically, we
note the following:

The commercial development (Phase 1) can be accommodated via a new drilled
well, water treatment unit complete with the equipment necessary to treat the raw
water in order to meet the requirements of O. Reg. 170/03 and a 9,000L concrete
storage tank used for additional domestic water supply, all of which are proposed
to be located at the northwest corner of Phase 1. A new 50mm@ domestic water
distribution system and individual service connections will then provide potable
water to each of the proposed CRU spaces.

Six (6) — 45,400L concrete storage tanks will be used to provide fire protection for
the site. Both a 200mm@ dry hydrant and 150mm@ sprinkler main distribution
system will utilize the fire storage water supply to ensure sufficient fire protection
is provided for each building proposed within Phase 1. The dry hydrant system
will provide fire protection to all CRU spaces with the exception of CRU 1-3, the
future addition and CRU 10 via the use of a pumper truck connection and two (2)
proposed fire hydrants located on-site. The sprinkler system will provide fire
protection to CRU 1-3, the future addition and CRU 10 via the use of a fire pump
located within a space dedicated for water system equipment located at the west
limit of CRU 13. The location of the proposed fire hydrants and the siamese
connections (on sprinklered buildings) are within the distances required by the
OBC to provide adequate fire protection.

Sanitary drainage will be provided by a new sanitary sewer system which will
discharge to a proposed sewage pumping station located at the southwest corner
of Phase 1. The sanitary sewer system along with the proposed pump station
have been designed to accommodate connections from future phases of the
development.

The proposed sewage pump station will discharge the developments effluent into
a Waterloo Biofilter and Area Bed system where it will be treated and distributed
safely into the environment.
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¢ Stormwater quantity control will be provided to attenuate the 2-100 year design
storm peak flows to their corresponding pre-development target rates via the use
a vegetated depressed storage basin complete with an orifice plate, sharp-
crested weir structure and overflow spillway weir.

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 Protection, as defined in the MOE's Stormwater Management
Planning & Design Manual will be provided through the use of sediment traps via
sumps within each proposed catchbasin/catchbasin manhole, inherent water
balance benefits and pre-treatment through the use of a vegetated overland basin
inlet swale and the depressed storage basin and ultimately end-of-pipe treatment
will be provided by an oil/grit separator unit.

e The use of silt fence, filter fabric and clear stone cover over all catchbasin grates,
existing vegetated buffers and a construction mud mat, will ensure downstream
stormwater quality is maintained during construction.

The site servicing design as described above is considered to be capable of
adequately servicing the proposed development and the stormwater management
system can be constructed and maintained as a functional method of treating all
stormwater run-off generated at the site. This Site Servicing and Stormwater
Management Report and the associated engineering design drawings are based on
information provided at the time of their preparation and are considered only
applicable to the proposed works as described in this report. Any changes
subsequent to the report and drawings data of issuance should be reviewed by WMI
& Associates Ltd. to ensure applicability of the design contained within the
documents.

Based on the above, we request that this report be received by the City and MOE in
support of detailed design and ultimately the construction of the proposed
development.

Respectfully submitted,

WMI & Associates Limited

Jeremy W. Lightheart, P. Eng.
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-202¢8
SANITARY SERVICE DESIGN CALCULATIONS (CRU 1-13)

Date: Monday November 4, 2013 Project No.: 11-183

Project: Greely Commercial Center Prepared By: TG

Sanitary Sewer Design Calculations

References: Ontario Building Code (OBC), 2006, Division B, Part 8 Table 8.2.1.3.B., Other Occupancies
Ministry of the Environment (MOE), Design Guidelines for Sewage Works (2008), Chapter 5

Proposed Condition:

Establishment: # of Gross Floor Daily Sewage Total Daily Design
Seats Area (m?) Volumes (L) Sewage Flow (L/day)
CRU 1 & Future Addition (Food Outlet)* - 3385 (40L - 380L) / 9.25m?* 30,261
CRU 2-3 Restaurants (Assumed) 60 - 125L / Seat** 7,500
CRU 4-8 Stores - 1067.5 5L/1.0m? 5,338
CRU 9 Store - 933.5 5L/1.0m? 4,668
CRU 10 Store - 1859 5L /1.0m? 9,295
CRU 11 Store - 743 5L/1.0m? 3,715
CRU 12 Office Building (Bank) - 372 75L /9.3m? 3,000
CRU 13 Store - 1087.3 5L/1.0m? 5,437
Total = 60 9447.3 69,212
Notes:
* - To be conservative, it has been assumed that 20% of the retail food outlet's GFA is equally divided amongst the

delicatessen, bakery, and meat dept floor space (6.67% each). The daily sewage volume for the deli is 190L / 9.25n7 of
floor space, for the bakery is 190L / 9.25n7 of floor space, for the meat department is 380L / 9.25n7 of floor space, and for
the remaining 80% GFA is 40L / 9.25nT of floor space. This equates to a total flow shown in the respective column above.

i - To be conservative, it has been assumed that 30 seats will be provided in each restaurant and 2 restaurants are assumed
within CRU 2-3 to be conservative.
- Refer to the Sanitary Sewer Design Sheet for all sanitary sewer, peak flow and extraneous flows.

\\Wmi-server\wmi-server\Data\Projects\2011\11-183\Spreadsheets\Issue_1\Sanitary\[131104-Service_Calcs.xlIs]Service_Calcs



WMI & Associates Limited

] 119 Collier Street, Barrie, Ontario L4M 1H5
Wit p (705) 797-2027 f (705) 797-2028
Sanitary Sewer Designh Sheet
Greely Commercial Center
I:l << Elements Requiring Input Information
Peaking Factor: Peak Flow Formulaes:
Commercial Peak Factor = 1.5 . = peak commercial flow (L/s)
(Re_fer_to Figure 4.3, page 4.5 of the Ottawa Sewer Design Q, = peak extraneous (i.e. infiltration) flow (L/s)
Guidelines, Second Edition, October 2012) Qu = peak design flow (L/s)
Q. = Refer to Sanitary Service Design Calculation Sheet (L/s)
Peak Intiltration Flow Rate: Qi =i*A (L/s), where A = Area (ha) Date: Monday November 4, 2013
Infiltration (L/s/ha), i: 0.28 Q4 = Q¢ +Q; (L/s) Project No: 11-183
Prepared by: TG/JWL
Mannings Coefficient, 'n": 0.013 MOE Velocity Requirements: 0.6m/s - 3.0m/s
Location Sewage Flow Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream | Downstream | Individual Avg Daily | Cumulative Avg Daily | Peaking Peak Peak Infiltration Total Dia. Slope Length | Capacity | Velocity Fall in Drop in MH (m) | Top of Grate Elevation (m) Invert Elevation (m)
MH MH Sewage Flow Sewage Flow Factor Sewage Flow Individual | Cumulative Flow Flow Sewer
(L/day) (L/day) (L/s) Area (ha) | Area (ha) (L/s) (Lis) || (mm) (%) (m) (Lis) (m/s) (m) DS us DS us DS
S10 G 9,295 9,295 1.50 0.16 0.46 0.46 0.13 0.29 150 2.00 27.3 22.47 1.23 0.55 0.05 106.15 105.66 104.60 104.05
S11 G 3,715 3,715 1.50 0.06 0.08 0.08 0.02 0.09 150 2.00 8.1 22.47 1.23 0.16 0.05 106.1 105.66 104.21 104.05
G F 0 13,010 1.50 0.23 0.33 0.87 0.24 0.47 250 0.50 49.0 43.87 0.87 0.25 0.03 105.66 105.68 104.00 103.76
S12 F 3,000 3,000 1.50 0.05 0.18 0.18 0.05 0.10 150 2.00 245 22.47 1.23 0.49 0.05 106.55 105.68 104.27 103.78
F E 0 16,010 1.50 0.28 0.69 1.74 0.49 0.77 250 0.50 67.8 43.87 0.87 0.34 0.05 105.68 105.68 103.73 103.39
S13 E 5,437 5,437 1.50 0.09 0.59 0.59 0.17 0.26 150 2.00 252 22.47 1.23 0.50 0.35 106.8 105.68 104.19 103.69
E D 0 21,447 1.50 0.37 0.23 2.56 0.72 1.09 250 0.50 35.5 43.87 0.87 0.18 0.05 105.68 106.20 103.34 103.16
S2,9 D 17,505 17,505 1.50 0.30 0.45 0.45 0.13 0.43 150 2.00 13.2 22.47 1.23 0.26 0.9 106.65 106.20 104.27 104.01
D C 0 38,952 1.50 0.68 0.40 3.41 0.95 1.63 250 0.50 77.5 43.87 0.87 0.39 0.05 106.20 106.68 103.11 102.72
© B 0 38,952 1.50 0.68 0.07 3.48 0.97 1.65 250 0.50 37.0 43.87 0.87 0.19 0.05 106.68 105.85 102.67 102.49
S1 B 30,261 30,261 1.50 0.53 0.53 0.53 0.15 0.67 150 2.00 4.8 22.47 1.23 0.10 1.42 106.65 105.85 103.95 103.86
B A 0 69,212 1.50 1.20 0.06 4.07 1.14 2.34 250 0.50 13.6 43.87 0.87 0.07 105.85 105.15 102.44 102.37

NOTES: - Industrial/Commercial/lnstitutional 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).
- Refer to the Sanitary Service Design Calculation Sheet for the Average Sewage Flow Calculations for each of the Proposed CRU1-13 Buildings.

EXAMPLE CALCULATION

CRU10 (Store) =

1859 m?

5 L/1.0m?

9295 L/day
0.11 L/s

(Average Sewage Flow Rate based on 2006 OBC, Table 8.2.1.3.B.)
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/"\ WMI & Associates Limited
2 119 Collier Street, Barrie, Ontario L4M 1H5
wml p (705) 797-2027 f (705) 797-2028

Sewage Pump Station Wet Well Design Sheet
Greely Commercial Center - Sanitary Lift Station (MH A)

I:I << Elements Requiring Input Information

Wet Well Diameter, D = 24 m (See Notes Below) Date: 15-Jan-14
Peak Sewage Influent Rate, Qo= 0.0024 ™M’/s (See Notes Below) Project No: 11-183
Invert Elevation of Lowest Inlet Sewer Pipe, Pipgyy = 102.36 m Prepared by: JWL
Freeboard, f = 0.60 m (See Notes Below)
Peak Sewage Pump Cycle/ |  Wet Well Wet Well Vertical Wet Well Storage
Influent Rate Down Time Storage Storage Depth Top Elev. | Bottom Elev.
(m®/s) (m®min) (min) (m%) (m) (m) (m)
0.0024 0.144 20 0.72 0.16 101.76 101.60
Wet Well Storage, S=  TxQp (m*) Wet Well Vertical Storage Depth, d = S (m)
4 A
where, » = Peak Sewage Influent/Pump Rate (m’/s) where, s = Wet Well Storage Volume (m”)
T = Pump Cycle Time (s) A = Wet Well Plan Area (m?)
Wet Well Storage Top Elev., Elev, = Pipeyy - f (m) Wet Well Storage Bottom Elev., Elev, =  Elevy-d  (m)
where, f = freeboard (m) where, d = Wet Well Vertical Storage Depth (m)
Pipeiy = Invert Elevation of Lowest Inlet Elev; = wet Well Storage Top Elev. (m)

Sewer Pipe (m)

NOTES: - Based on the MOE Guidelines, the minimum plan area of a wet well should be 4.5m? (i.e. 2.4m dia. OR 2.15m x 2.15m square)

- Based on the MOE Guidelines, the minimum pump cycle time (i.e. pump start time) is every 10 minutes.

- The critical Influent rate is when the inflow to the pumping station wet well is exactly one half (1/2) of the sewage pump capacity (Influent Flo

Rate = 1/2 x Pump Rate).

The formula for determining the minimum operating volume of the wet well is as follows:

Cycle Time = Time to Fill + Time to Draw Down; Time to Fill = Volume/Influent Rate; Time to Draw Down = Volume (Pump Rate - Influent Rate)

- Peak Sewage Inflow Rate is typically based on the MOE GuidelinesOR Historical Peaking Factors based on existing information.

- Freeboard is between Top of Wet Well Storage Volume and the Invert Elevation of the Lowest Inlet Sewer Pipe.
If conditions permit (i.e. depth constraints exist), the freeboard can be considered as a negative value meaning that the Top of the Wet Well
Storage Volume is higher than the Invert Elevation of the Lowest Inlet Sewer Pipe.

- Vertical Storage Depth is the difference between the Lead Pump ON and all pumps OFF set points.
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

Sewage Pump Station Design - System Head Curve
Greely Commercial Center -Sanitary Lift Station (MH A)
Interim Condition (Phase 1 Only)

: <<< Elements Requiring Input Information Date: 15-Jan-14
Project No: 11-183
Prepared by: JWL
Velocity, V = Qe (m/s, MOE Requirements: 0.8m/s - 2.5m/s) Hazen -Williams Equation (re-arranged for Friction Slope)
A (Forcemain Head Loss Calculation) Static Head, hs wax = he-hpwe (M) Total Dynamic Head, hp max = hs max * hrue (m)
where, Qe = Peak Sewage Flow (m’/s) Friction Slope, S = (V) x 100 (m/100m) Static Head, hs vepian = hehywe (M) Total Dynamic Head, hp, vepian = Ns, meoian + NrpL. (m)
A = Cross-Sectional Area (m*) (0.85CR7%)0>* Static Head, hg yin = he-hpwe (M) Total Dynamic Head, hp, yiv = hs win + hrae. (M)
Head Loss, H_ = (Ki+Ky+Ks...) x V/2g where, V = mean velocity (m/s) where, he = Forcemain US End Elev. (m) where, hs, wax = Maximum Static Head (m)
where, YK=  (Ki+K;+Kj...) k = 0.85 for S units howe = Wet Well Low Water Level (m) hs, meoian = Median Static Head (m)
V= mean velocity (m/s) C = Roughness Coefficient hvwe = Wet Well Median Water Level (m) hs, vin = Minimum Static Head (m)
g= 981 (acceleration due to gravity, m/s®) R = hydraulic radius (m) hawe = Wet Well High Water Level (m) Nt = Total Head Loss (m)
Pipe Design Forcemain Fittings [[Pump Station|| Total Wet Well Wet Well Wet Well Forcemain Static Head Total Dynamic Head
Coefficient Flow Diameter Velocity Head Loss | Distance |Head Loss|(Head Loss|[ Head Loss [[Head Loss|| Low Water Level | Median Water Level | High Water Level [[US End Elev. MAX. Median MIN. MAX. Median MIN.
c (Lis) (mm) (m/s) (m/100m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
Wet Well 2Ke= 2 Kps=
Low Water Level
120 1 50 0.51 0.91 5.00 0.05 0.00 0.00 0.05 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.81 2.73 2.66
120 1.7 50 0.87 2.43 5.00 0.12 0.00 0.00 0.12 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.88 2.81 2.73
120 2.4 50 1.22 4.59 5.00 0.23 0.00 0.00 0.23 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.99 291 2.84
120 3.1 50 1.58 7.38 5.00 0.37 0.00 0.00 0.37 101.61 101.69 101.76 104.37 2.76 2.69 2.61 3.13 3.05 2.98
120 3.8 50 1.94 10.76 5.00 0.54 0.00 0.00 0.54 101.61 101.69 101.76 104.37 2.76 2.69 2.61 3.30 3.22 3.15
Wet Well
Median Water Level
130 1 50 0.51 0.78 5.00 0.04 0.00 0.00 0.04 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.80 2.72 2.65
130 1.7 50 0.87 2.09 5.00 0.10 0.00 0.00 0.10 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.86 2.79 2.71
130 24 50 1.22 3.96 5.00 0.20 0.00 0.00 0.20 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.96 2.88 2.81
130 3.1 50 1.58 6.36 5.00 0.32 0.00 0.00 0.32 101.61 101.69 101.76 104.37 2.76 2.69 2.61 3.08 3.00 2.93
130 3.8 50 1.94 9.27 5.00 0.46 0.00 0.00 0.46 101.61 101.69 101.76 104.37 2.76 2.69 2.61 3.22 3.15 3.07
Wet Well
High Water Level
140 1 50 0.51 0.68 5.00 0.03 0.00 0.00 0.03 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.79 2.72 2.64
140 1.7 50 0.87 1.82 5.00 0.09 0.00 0.00 0.09 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.85 2.78 2.70
140 2.4 50 1.22 3.45 5.00 0.17 0.00 0.00 0.17 101.61 101.69 101.76 104.37 2.76 2.69 2.61 2.93 2.86 2.78
140 3.1 50 1.58 5.55 5.00 0.28 0.00 0.00 0.28 101.61 101.69 101.76 104.37 2.76 2.69 2.61 3.04 2.96 2.89
140 3.8 50 1.94 8.09 5.00 0.40 0.00 0.00 0.40 101.61 101.69 101.76 104.37 2.76 2.69 2.61 3.16 3.09 3.01
NOTES: - The Forcemain Flow (Peak Design Sewage Inflow/Pumpage Flow Rate) used to design the Pump Station should be bound above and below with a range of values to provide a sufficient assessment of the System Head Curve for the particular pump station under all three (3) Pipe Design

Conditions/Coefficients.

- The Pump/Pump Curve and motor selected for the pump station will be selected based on the Wet Well Median Water Level System Curve (C=130) since this will reflect the normal operating conition. The extreme operating ranges will be given by the intersections of Wet Well Low and
High Water Level System Curves (C=120 & C=140) and with the selected Pump Curve. The pump and motor should be able to operate satisfactorily over this full range.
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' 4 N WMI & Associates Limited

119 Collier Street, Barrie, Ontario L4M 1H5

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

WATER SUPPLY DESIGN CALCULATIONS (CRU 1-13)
Date: Tuesday January 21, 2014 Project No.: 11-183

Project: Greely Commercial Center Prepared By: JWL

: << Elements Requiring Input Information
Water Supply Design Calculations

References: Sanitary Service Design Calculations (CRU 1-13) spreadsheet prepared by WMI & Associates Limited.

Proposed Condition:

Establishment: Avg. Daily Demand Max. Daily Demand Peak Hourly Demand
ADD (L/day) MDD (L/day) PHD (L/day)
CRU 1 & Future Addition (Food Outlet)* 30,261 45,391 90,782
CRU 2-3 Restaurants (Assumed) 7,500 11,250 22,500
CRU 4-8 Stores 5,338 8,006 16,013
12,838 19,256 38,513

CRU 9 Store 4,668 7,001 14,003
CRU 10 Store 9,295 13,943 27,885
CRU 11 Store 3,715 5,573 11,145
CRU 12 Office Building (Bank) 3,000 4,500 9,000
CRU 13 Store 5,437 8,155 16,310
Total = 69,212 103,818 207,637

48.1  L/min 72.1 L/min 144.2  L/min
Peaking Factor = N/A 15 3

NOTE: - Considering the property use (i.e. commercial) with minimal grass cover, lawn watering is considered to be negligible in comparison to the
sites domestic demand and is also assumed to occur at night when the majority of the CRU space is closed/vacant (i.e. minimal domestic
usage). To be conservative and to account for some lawn watering, a peaking factor of 3 has been considered in the calculation of the
developments peak hourly demand and in addition to that, storage has also been provided for the domestic water supply.

Flow Deficit during the Peak Hourly Demand Rate:

Flow Deficit = Peak Hourly Demand Rate - Maximum Well Supply Rate
= 1442 L/min - 90.0 L/min (see Hydrogeologic Work Plan for Water
= 54.2 L/min Supply Letter prepared by Wilson Associates

dated January 24, 2014)
Required Inline Storage Capacity Draw Down for Peak Hourly Demand Rate (1hr) x Flow Deficit
60 min X 54.2 L/min
3252 L

Proposed Inline Storage Capacity = 9000 L
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5

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

FIRE PROTECTION WATER STORAGE
DESIGN CALCULATIONS (CRU 1-13)

Date: Tuesday January 21, 2014 Project No.: 11-183

Project: Greely Commercial Center

Prepared By: JWL

Fire Protection Water Storage
Reference:

1 Determine Building Classification:

[ <<< Elements Requiring Input Information

Ontario Building Code (OBC), 2012, Division B, Part 3, Subsection 3.2.5.7. & A-3.2.5.7., Water Supply.

2
building requires an on-site water supply:

Check parameters of 2012 OBC, Appendix A, Volume 2, Division B, Subsection A-3.2.5.7.1. to determine whether the

Calculate Q=KVSroraL

CRU 4-8
Exposure Distance from proposed building to:

Westto CRU 1=
North to CRU 13 =
Eastto CRU9 =
South to P/L =

Minimum Water Supply,
Q = KVSrora

= 31 X 6676
Q= 206,956 L

CRU9
Exposure Distance from proposed building to:

West to CRU 8 =
North to CRU 12 =
Eastto CRU 10 =
South to P/L =

3 3 3 3

4-hour Firewall
Mid-point
4-hour Firewall

4-hour Firewall
Mid-point
Mid-point

from Figure 1 (OBC, A.3.2.5.7.)

Sw =
Sn=
Seg=
Ss=
SrotaL = 1+ (Sw + Sy +Sg + Ss)
= 1 + 0
StoraL = 1

where, Q = Minimum Water Supply (L)
K = Water Supply Coefficient
V = Building Volume ()
StoraL = Total Spatial Coefficient

from Figure 1 (OBC, A.3.2.5.7.)

Sw =
Sn=
Seg=
Ss=
SrotaL = 1+ (Sw + Sy +Sg + Ss)
= 1 + 0

SrotaL = 1



Minimum Water Supply,

Q = KVStoraL where, Q = Minimum Water Supply (L)
= 31 X 5805 X 1 K = Water Supply Coefficient
Q= 179,955 L V = Building Volume ()
StoraL = Total Spatial Coefficient
CRU 11
Exposure Distance from proposed building to:
from Figure 1 (OBC, A.3.2.5.7.)
West to CRU 12 = 7.0 m Mid-point Sw = 0.3
North to center of R.O.W. = 55.3 m Sn= 0
Eastto CRU 10 = 9.1 m Mid-point Sg= 0.1
Southto CRU9 = 27.7 m Mid-point Ss = 0
SrotaL = 1+ (Sw + Sy +Sg + Sg)
= 1 + 0.4
SrotaL = 14
Minimum Water Supply,
Q = KVStoraL where, Q = Minimum Water Supply (L)
= 31 X 4606 X 14 K = Water Supply Coefficient
Q= 199,900 L V = Building Volume ()
StoraL = Total Spatial Coefficient
CRU 12
Exposure Distance from proposed building to:
from Figure 1 (OBC, A.3.2.5.7.)
West to CRU 13 = 32.4 m Mid-point Sw = 0
North to center of R.O.W. = 51.0 m Sn= 0
Eastto CRU 11 = 7.0 m Mid-point Sg= 0.3
Southto CRU9 = 37.2 m Mid-point Ss = 0
SrotaL = 1+ (Sw + Sy +Sg + Sg)
= 1 + 0.3
SrotaL = 13
Minimum Water Supply,
Q = KVStoraL where, Q = Minimum Water Supply (L)
= 18 X 1850 X 13 K = Water Supply Coefficient
Q= 43290 L V = Building Volume ()
StoraL = Total Spatial Coefficient
CRU 13
Exposure Distance from proposed building to:
from Figure 1 (OBC, A.3.2.5.7.)
West to P/L = 57.8 m Sw = 0
North to center of R.O.W. = 38.3 m Sn= 0
Eastto CRU 12 = 32.4 m Mid-point Sg= 0
Southto CRU 1= 35.1 m Mid-point Ss = 0
SrotaL = 1+ (Sw + Sy +Sg + Sg)
= 1 + 0
SrotaL = 1
Minimum Water Supply,
Q = KVStoraL where, Q = Minimum Water Supply (L)
= 31 X 7372 X 1 K = Water Supply Coefficient

Q= 228,532 L

V = Building Volume (ma)
StortaL = Total Spatial Coefficient

The governing water supply for fire protection considering all non-sprinklered buildings on-site is,

| Q= 228532 L

4  Determine the water supply flow rate:

From Table 2, Required Minimum Water Supply Flow Rate (L/min), provided in the OBC A.3.2.5.7.,

| F= 6300 L/min | > 4500 L/min minimum required by the City at the furthest hydrant

Based on OBC A.3.2.5.7., the water supply volume required should not be less than that needed to provide the minimum flow rate specified in
Table 2 for a minimum duration of 30-minutes

T = Minimum Water Supply/Flow Rate
=QIF
= 228,532 +
| T= 37 min

where, T = Duration (min)
Q = Minimum Water Supply (L)
6300 F = Flow Rate (L/min)

|> minimum 30min

NOTE: Based on emailed correspondence with Duncan McNaughton of Ottawa Fire Services, 4500L/min is all that is required to be provided by the
City at the furthest hydrant regardless of the calculation provided above.
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Average Day Demand

(ADD)

FlexTable: Junction Table (140131 _Domestic_Supply_System.wtq)

Current Time: 0.000 hours

Label Elevation Demand Hydraulic Grade Pressure
(m) (L/s) (m) (psi)
J-10 106.48 0.00 145.30 55.1
J-11 106.65 0.35 145.21 54.7
J-12 105.70 0.00 145.20 56.1
J-13 106.65 0.15 145.18 54.7
J-14 105.70 0.00 145.14 56.0
J-15 106.65 0.05 145.13 54.6
J-16 105.85 0.00 145.13 55.8
J-17 106.55 0.03 145.13 54.8
J-18 105.55 0.00 145.12 56.2
J-19 106.10 0.04 145.12 55.4
J-20 106.15 0.11 145.11 55.3

140131_Domestic_Supply_System.wtg

2/6/2014

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Not for Commercial Use

Bentley WaterGEMS V8i (SELECTseries 1)

[08.11.01.32]
Page 1 of 1



Maximum Day Demand

(MDD)

FlexTable: Junction Table (140131 _Domestic_Supply_System.wtq)

Current Time: 0.000 hours

Label Elevation Demand Hydraulic Grade Pressure
(m) (L/s) (m) (psi)
J-10 106.48 0.00 145.08 54.8
J-11 106.65 0.53 144.89 54.3
J-12 105.70 0.00 144.86 55.6
J-13 106.65 0.22 144.82 54.2
J-14 105.70 0.00 144.72 55.4
J-15 106.65 0.08 144.72 54.0
J-16 105.85 0.00 144.71 55.2
J-17 106.55 0.05 144.71 54.2
J-18 105.55 0.00 144.68 55.5
J-19 106.10 0.06 144.68 54.8
J-20 106.15 0.16 144.68 54.7

140131_Domestic_Supply_System.wtg

2/6/2014

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Not for Commercial Use

Bentley WaterGEMS V8i (SELECTseries 1)

[08.11.01.32]
Page 1 of 1



Peak Hourly Demand

(PHD)

FlexTable: Junction Table (140131 _Domestic_Supply_System.wtq)

Current Time: 0.000 hours

Label Elevation Demand Hydraulic Grade Pressure
(m) (L/s) (m) (psi)
J-10 106.48 0.00 143.95 53.2
J-11 106.65 1.05 143.28 52.0
J-12 105.70 0.00 143.16 53.2
J-13 106.65 0.45 143.01 51.6
J-14 105.70 0.00 142.63 52.4
J-15 106.65 0.16 142.61 51.0
J-16 105.85 0.00 142.60 52.2
J-17 106.55 0.10 142.59 51.2
J-18 105.55 0.00 142.49 52.4
J-19 106.10 0.13 142.49 51.7
J-20 106.15 0.32 142.47 51.6

140131_Domestic_Supply_System.wtg

2/6/2014

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Not for Commercial Use

Bentley WaterGEMS V8i (SELECTseries 1)

[08.11.01.32]
Page 1 of 1
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FlexTable: Junction Table (140131 _Dry Hydrant System.wtq)

Label

Current Time: 0.000 hours

Elevation

Demand

Hydraulic Grade Pressure
(m) (L/s) (m) (psi)
J-2 106.20 0 176.33 99.5
J-3 106.50 0 176.33 99.1
J-4 105.80 75 171.64 93.5

140131_Dry_Hydrant_System.wtg

2/6/2014

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT 06795 USA +1-203-755-1666
Not for Commercial Use

Bentley WaterGEMS V8i (SELECTseries 1)

[08.11.01.32]
Page 1 of 1
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Current Time: 0.000 hours

Label Elevation Demand Hydraulic Grade Pressure
(m) (L/s) (m) (psi)
J-6 106.45 0 162.32 79.3
J-7 106.65 0 162.32 79.0
J-8 106.15 28 157.65 73.1

140131_Sprinkler_System.wtg

2/6/2014

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT 06795 USA +1-203-755-1666

Not for Commercial Use

FlexTable: Junction Table (140131 _Sprinkler_System.wtq)

Bentley WaterGEMS V8i (SELECTseries 1)
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4 N\ WMI & Associates Limited

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

STORMWATER MANAGEMENT CALCULATIONS
PRE-DEVELOPMENT CONDITION PARAMETERS
Date: Thursday November 7, 2013 Project No.: 11-183

Project: Greely Commercial Center Prepared By: JWL

Pre-Development Condition

TOTAL D.A. = 4.83 ha
Soil Characteristics

(Soil Map of Regional Municipality of Ottawa-Carleton (excluding the Ottawa Urban Fringe), Sheet 2, Ontario, Soil
Survey Report No. 58)

TOTAL D.A.
-> K1-S2.3
-> Kars
> Gravelly Sandy Loam
> Excessive to Good Drainage

> Hydrologic Soil Group (A)

TOTAL D.A. (Calib Nashyd Command)

Total Area = 4.83 ha

Pervious Areas:

Unimproved Lands = 4.83 ha
CN = 49 * C = 0.10 **
Ia = 5.0 mm* ** Refer to the C spreadsheet

* Refer to the CN & |, spreadsheet

Treed Areas were assumed based on aerial photography and the Te = 0.55 hr*
grassed areas were determined to be the residual area after all Te - 0.37 hr*
others were calculated.

*Refer to T & Tp Spreadsheet

SWMHYMO Results

The pre-development condition peak flow rates generated using SWMHYMO for the 12-hour SCS Type Il Storm
Distribution are listed below:
12hr SCS Type Il Storm Distribution

TOTAL D.A.
Q. = 0.042 m’/s
Q = 0.084 m°/s
Quo = 0.118 m’/s
Qus = 0.167 m’/s
Qso = 0.208 m’/s
Qi0o = 0.251 m’/s
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Date: Thursday November 7, 2013

Project: Greely Commercial Center

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

STORMWATER MANAGEMENT CALCULATIONS
POST-DEVELOPMENT CONDITION PARAMETERS

Project No.: 11-183

Prepared By: JWL

Post-Development Condition

TOTAL D.A. (Calib Standhyd Command)
Total Area = 4.83 ha
Impervious Areas: Pervious Areas:
Asphalt Roadway = 2.35 ha Grass/Landscaping = 1.48 ha
(incl. sidewalks & curbs)
Rooftops = 1.00 ha
XIMP = 69 %* CN = 49 *
TIMP = 69 % Ia = 5.0 mm*
LGI = 230.0 m LGP = 30.0 m
SLPI = 0.4 % SLPP = 7.0 %

* XIMP was based on the assumption that the directly

connected areas are the following:
- All impervious areas

* Refer to the CN & I, spreadsheet

SWMHYMO Results

The 12-hour SCS Type-Il Storm Distribution was determined to govern the design of the proposed
Depressed Storage Basin due to the greater storage volumes required to attenuate the post-development peak
flows to their corresponding pre-development target rates.

Uncontrolled Peak Flow Rates

Q2 =

0.368 M°/s
0.530 m’/s
0.642 m°/s
0.785 m’/s
0.895 M°/s
1.005 m°/s

Depressed Storage Basin

Controlled Peak Flow Rates

Q: = 0.024 m°/s

Qs = 0.057 m°/s

Q1o = 0.097 m°/s

Qus = 0.136 M°/s

Qs = 0.169 m°/s

Quo = 0.230 m”/s

Storage Volumes

VA 1014 M°/s
Vs 1385 m°/s
Vio 1609 M°/s
Vs 1903 m°/s
Vso 2135 m’/s
Vi0o 2328 m°/s



Total Peak Flow Released to the Site Outlet

Pre-Development Condition

Q. =
Qs =
Q1o =
Qa5 =
Qso =
Q100 =

0.042 m°/s
0.084 m’/s
0.118 m’/s
0.167 m’/s
0.208 m’/s
0.251 m’/s

Post-Development Condition

Q2
Qs
Quo
QZS
Qso
QlOO

0.024 m’/s
0.057 m’/s
0.097 m’/s
0.136 m’/s
0.169 m’/s
0.230 m’/s
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4 \0 WMI & Associates Limited

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

CURVE NUMBER & INITIAL ABSTRACTION CALCULATIONS
CN & IA SPREADSHEET

Date: Thursday November 7, 2013 Project No.: 11-183
Project: Greely Commercial Center Prepared By: TG
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/Unimproved 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).

I:l <<<  Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION - TOTAL

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) = 4.83
Wetlands/Lakes/SWMF's

Woods CN(l) = 30

Meadows CN(Il) = 49

Pasture/Lawn/Unimproved 4.83 CN(Il) = 69

Cultivated
Impervious Areas IA (mm) = 5.0

POST-DEVELOPMENT CONDITION - TOTAL

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) = 1.48
Wetlands/Lakes/SWMF's

Woods CN(l) = 30

Meadows CN(Il) = 49

Pasture/Lawn/Unimproved 1.48 CN(Il) = 69

Cultivated
Impervious Areas IA (mm) = 5.0
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET

Ref:

Date: Thursday November 7, 2013 Project No.: 11-183
Project: Greely Commercial Center Prepared By: TG
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.) 0.9 0.9 0.9
Gravel (not used for proposed parking or storage areas) 0.4 0.5 0.6
Residential Singlle Fgmily i 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

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 - TOTAL

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

Cultivated Land

0 - 5% grade

5 - 10% grade

10 - 30% grade

Pasture Land

0 - 5% grade

5 - 10% grade

10 - 30% grade

Woodlot or Cutover

0 - 5% grade

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area

(i.e. buildings, roads, parking lot, etc.)

Gravel

(not used for proposed parking or storage areas)

Residential Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)
Industrial Light

Heavy
Commercial

Unimproved Areas

4.83

Lawn

< 2% grade

2 - 7% grade

> 7% grade

Total Area (ha)=  4.83 Runoff Coefficient, C = 0.10



POST-DEVELOPMENT CONDITION - EAST

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

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.)
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 0.38

> 7% grade

Total Area (ha) = 0.38 Runoff Coefficient, C = 0.10
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/ \ WMI & Associates Limited

119 Collier Street, Barrie, Ontario L4M 1H5

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

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

Date: Thursday November 7, 2013 Project No.: 11-183

Project: Greely Commercial Center Prepared By: TG

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

:l << 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
PRE - TOTAL 4.83 112.25 105 225 0.1 7.3 3.2 33.2
POST - EAST 0.38 82 0.1 35 19.5
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 (5)042 (A)(ll
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 (T¢) CALCULATION, T¢ chan
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 Tc, chan
1.D. (m) (m/s) (min.)
Tc, cran = L (min.) where, L= Length of Channel, (m)

V= Flow Velocity in Channel, (m/s)

PIPED FLOW TIME OF CONCENTRATION (T¢) CALCULATION, T¢ pipe
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 Tc, 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¢ totaLs Te, 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 Tcover | Tc cran Te, pipe Te, TotaL Te, otAL
1.D. (min.) (min.) (min.) (min.) (min.)
TOTAL - PRE 33.2 33.2 22.2
EAST - POST 19.5 19.5 13.1
Te, tota = Tc,over * Tc,chan * Tc, pipe (min.)
Tp, toTAL = 0.67 X Tc, ToraL (min.)
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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 (BASIN) DESIGN SPREADSHEET

Date: Thursday November 7, 2013

Project: Greely Commercial Center

Project No.: 11-183

Prepared By: JWL

I

<<< Elements Requiring Input Information

Required Permanent Pool Volume = m
Provided Permanent Pool Volume = #N/A m?
Bottom Elevation, Base = 103.30 m
Normal Water Level Elevation, NWL 103.30 m (for dry facilities, NWL is assumed at Base)
Top Elevation, Top = 105.40 m
Stage-Storage Information:
Incremental Total Total Storage
Elevation Stage Surface Surface Total Surface | Avg. Surface Storage Storage Volume Above
Area l Area 2 Area Area Volume Volume NWL
(m) (m) (m?) (m?) (m?) (m?) (m®) (m®) (m®)
Base 103.30 0.00 869.6 869.6 - - 0.0 0.0
Top 105.40 2.10 1816.8 1816.8 1343.2 2820.7 2820.7 #N/A

Determining the Water Surface Elevation of a known Storage Volume:

Total Storage Active Storage

Incl. P.P. Only

25mm Storage Volume = 634
W.S. Elevation = 103.94

o.year Storage Volume = 1014
Y W.S. Elevation = 104.25
5-year Storage Volume = 1385
W.S. Elevation = 104.53

10-year Storage Volume = 1609
W.S. Elevation = 104.68

25-year Storage Volume = 1903
W.S. Elevation = 104.87

50-year Storage Volume = 2135
W.S. Elevation = 105.02

100-year Storage Volume = 2328
W.S. Elevation = 105.13

Determining the Storage Volume at a known Water Surface Elevation:

Active Storage
Only

Total Storage
Incl. P.P.
W.S. Elevation =

Description
P Storage Volume =
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Ditch Inlet Catch Basin

Enter Slope Ratio (1;2;6) 2
Enter Flow Depth| (m)
Unobstructed Capacity Per Meter Width (mzls)
Obstructed Capacity Per Meter Width (m3ls)

Width @ Crest of DICB =
Obstructed/Unobstructed Capacity =

Incremental Depth = 0.050 m (0.010m MIN.)
0.600 m

Unobstructed

Obstructed Capacity = 0.5 x Unobstructed Capacity

o o
i

Coefficients

d=

NOTE:

DICB Grate Slope Ratio

1 2 6
6.39E-03 | -1.21E-02 | -7.05E-03
6.31E-01 | 7.06E-01 | 1.13E+00
-2.20E+00 | -2.17E+00 [ -2.81E+00
1.83E+00 | 1.60E+00 | 2.64E+00

When designing for a Grate Slope not shown on the Graph, choose the next closest (lower) Grate Slope to be be conservative (i.e. if designing 4:1 use 2:1 graph data).

MTO Design Chart 4.20: Design Inlet Capacity

Grate Slope
11 2:1 6:1
Flow Depth (m) Capacity (m*/s)
0.000 0.000 0.000 0.000
0.050 0.025 0.016 0.034
0.100 0.052 0.044 0.085
0.150 0.085 0.079 0.153
0.200 0.126 0.123 0.242
0.250 0.175 0.177 0.357
0.300 0.233 0.243 0.504
0.350 0.301 0.324 0.685
0.400 0.377 0.419 0.893
0.450 0.459 0.529 1.111
0.500 0.542 0.651 1.308
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—+—1:1 Slope —=— 2:1 Slope —+—6:1 Slope
Slope 1:1 Slope 2:1 Slope 6:1

Rational Function: y=(a+bx)/(1+cx+dx"2)

Coefficient Data:

a= 6.39E-03

b= 6.31E-01

c= -2.20E+00

d= 1.83E+00

X= Flow Depth (m)

1111 :_1\Storm\[131107-DICB_Inlet_Capacity_Calcs.xis|DICB_Inlet_Cap.

Rational Function: y=(a+bx)/(1+cx+dx"2)

Coefficient Data:

a= -1.21E-02

b= 7.06E-01

c= -2.17E+00

d= 1.60E+00

X= Flow Depth (m)

Rational Function: y=(a+bx)/(1+cx+dx"2)

Coefficient Data:

a= -7.05E-03
b= 1.13E+00
c= -2.81E+00
d= 2.64E+00
X= Flow Depth (m)




STAGE-STORAGE-DISCHARGE (S-S-D) CALCULATIONS
DEPRESSED STORAGE AREA (BASIN)

Date: Thursday November 7, 2013

Project: Greely Commercial Centers

Project No.: 11-183

Prepared By: JWL

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=314xD

NOTES: Orifice Flow Notes

—

Submerged Orifice (Orifice Flow)

<<

Q = CoAo(2gH)™? (m?s)

Q = Flow through submerged orifice (m°/s)
Co = Orifice Discharge Coefficient
Ao = Cross-sectional area of orifice (m?)

g = Gravitational acceleration (9.81m°/s)

where,

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 Informatior

Unsubmerged Weir (Weir Flow)
Rectangular Broad- & Sharp-Crested Weirs
Q= CyLH¥? (m’fs)
Triangular Broad-Crested Weirs
Q = 1.225H%tan(Theta/2) (m%s)
Triangular Sharp-Crested Weirs
Q = 0.581(8/15)(2g)"“tan(Theta/2)H>* (m°/s)
Trapezoidal Broad- & Sharp-Crested Weirs

- 3
QTRAPEZOIDAL - QRECTANGULAR + QTR\ANGULAR (m /S)

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= CoPo(2gH)"™ (mrs)

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.
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Starting Water Elevation, m = 103.300
Incremental Depth, m = 0.050
2-100yr Orifice DICB Orifice 3 Weir 1 Weir 2 Spillway Elevation Surface Area Storage Volume
Triangular Rectangular | Triangular | _ .. Type (m) (m?) (m%)
Orifice Type = Vertical Horizontal Horizontal | Sharp-Crested | Sharp-Crested [ Broad-Crested 103.300 869.6 0.0
Orifice Invert Elev., m = 102.950 104.150 104.950 = Weir Crest Elev., m 105.400 1816.8 2820.7
Incremental Depth, m = 0.050 0.050 0.050 0.050 0.050 0.050 = Incremental Depth, m
Water Elev. @ Inflow, m = 103.300 104.650 = Weir Openings Crown Elev., m (if appl.)
Orifice Diameter, m = 0.095 0.50 = Weir Length, m
Centroid of Orifice, m = 102.998 1.80 1.80 1.65 = Weir Coefficient
Orifice Area, m? = 0.0071 0.0000 0.0000 0.25 3 = Side Slope (H:1)
Orifice Coefficient =| 0.63 14 0 72 = Theta/2, Degrees
Weir Coefficient = 1.80 104.483 = Centroid of Orifice, m (if appl.)
A 0.06 = Orifice Area, m? (if appl.)
n 0.63 = Orifice Coefficient (if appl.)
n
NOTE: - The governing of the DICB and 2-100 year Orifice Flow values are used in the Total Flow Column (not both). The DICB Flow values provided below are
derived from Design Chart 4.20: Ditch Inlet Capacity provided in the MTO Drainage Management Manual dated 1995-1997. Please note that the Design Chart
only extends to a depth of 0.5m above the crest of the DICB but the orifice located downstream within the control manhole is considered to govern beyond this
point so additional Ditch Inlet Capacity values are not critical. The DICB Flow values are considered to be Unobstructed flow values (i.e. no 0.5 factor applied to
the flow values for obstruction purposes) as this is typical for SWM Pond design since an emergency overflow weir is present to safely convey all necessary
peak flows in the event of a blockage. The proposed DICB Grate Slope is 4:1 (H:V), being as the MTO Design Chart does not consider this Grate Slope the next
lower flow Grate Slope of 2:1 (H:V) has been considered to be conservative.
Description Elevation 2-100yr Orifice DICB Orifice 3 Weir 1 Weir 2 Spillway 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%
Base 103.300 0.0000 0.000 0.000 0.000 0.0000 0
103.350 0.0117 0.016 0.000 0.000 0.0117 44
103.400 0.0125 0.044 0.000 0.000 0.0125 89
103.450 0.0133 0.079 0.000 0.000 0.0133 135
103.500 0.0140 0.123 0.000 0.000 0.0140 181
103.550 0.0147 0.177 0.000 0.000 0.0147 229
103.600 0.0154 0.243 0.000 0.000 0.0154 278
103.650 0.0160 0.324 0.000 0.000 0.0160 328
103.700 0.0166 0.419 0.000 0.000 0.0166 379
103.750 0.0172 0.529 0.000 0.000 0.0172 430
103.800 0.0177 0.651 0.000 0.000 0.0177 483
103.850 0.0183 0.000 0.000 0.0183 537
103.900 0.0188 0.000 0.000 0.0188 592
103.950 0.0193 0.000 0.000 0.0193 649 25mm storm (Q=0.019m3/s, V=634m3 at 103.94m)
104.000 0.0198 0.000 0.000 0.0198 706
104.050 0.0203 0.000 0.000 0.0203 764
104.100 0.0208 0.000 0.000 0.0208 824
104.150 0.0212 0.000 0.000 0.000 0.0212 884
104.200 0.0217 0.000 0.000 0.000 0.022 946
104.250 0.0221 0.000 0.001 0.000 0.023 1009 2-year storm (Q=0.024m3/s, V=1014m3 at 104.25m)
104.300 0.0226 0.000 0.003 0.000 0.026 1074
104.350 0.0230 0.000 0.006 0.000 0.029 1139
104.400 0.0234 0.000 0.011 0.000 0.034 1206
104.450 0.0238 0.000 0.017 0.000 0.041 1274
104.500 0.0242 0.000 0.025 0.000 0.049 1343
104.550 0.0246 0.000 0.035 0.000 0.059 1413 5-year storm (Q=0.057m3/s, V=1385m3 at 104.53m)
104.600 0.0250 0.000 0.047 0.000 0.072 1485
104.650 0.0254 0.000 0.071 0.000 0.097 1558
104.700 0.0258 0.000 0.081 0.000 0.107 1633 10-year storm (Q=0.097m3/s, V=1609m3 at 104.68m)
104.750 0.0262 0.000 0.090 0.000 0.116 1708
104.800 0.0266 0.000 0.098 0.000 0.125 1785
104.850 0.0269 0.000 0.106 0.000 0.133 1864 25-year storm (Q=0.136m3/s, V=1903m3 at 104.87m)
104.900 0.0273 0.000 0.113 0.000 0.140 1944
104.950 0.0276 0.000 0.119 0.000 0.000 0.147 2025
105.000 0.0280 0.000 0.125 0.000 0.002 0.155 2107 50-year storm (Q=0.169m3/s, V=2135m3 at 105.02m)
105.050 0.0283 0.000 0.131 0.000 0.012 0.171 2191
Freeboard 105.100 0.0287 0.000 0.137 0.000 0.032 0.198 2277 100-year storm (Q=0.230m3/s, V=2328m3 at 105.13m)
105.150 0.0290 0.000 0.142 0.000 0.066 0.237 2364
105.200 0.0294 0.000 0.148 0.000 0.115 0.292 2452
105.250 0.0297 0.000 0.153 0.000 0.181 0.364 2542
105.300 0.0300 0.000 0.158 0.000 0.266 0.454 2633
105.350 0.0303 0.000 0.162 0.000 0.372 0.565 2726
Top 105.400 0.0307 0.000 0.167 0.000 0.499 0.697 2821




Rating Table for Triangular Channel - Overland Basin Inlet Swale

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth

Left Side Slope

Right Side Slope

Normal Depth (m)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45

Manning Formula

Discharge
0.035
110 %
045 m
50 Hv
50 Hv
Discharge (m3/s) Velocity (m/s) Flow Area (m?)
0.00
0.003 0.25 0.01
0.020 0.40 0.05
0.059 0.53 0.11
0.127 0.64 0.20
0.231 0.74 0.31
0.376 0.83 0.45
0.567 0.93 0.61
0.809 1.01 0.80
1.108 1.09 1.01

Wetted Perimeter

(m)

0.00
0.51
1.02
1.53
2.04
2.55
3.06
3.57
4.08
4.59

Top Width (m)

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50

2/6/2014 2:12:55 PM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Rating Table for Overflow Spillway Swale

Project Description

Friction Method

Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.035
Channel Slope 200 %
Normal Depth 030 m
Left Side Slope 3.0 HvV
Right Side Slope 3.0 HvV
Bottom Width 100 m

Wetted Perimeter

Normal Depth (m) Discharge (m?3/s) Velocity (m/s) Flow Area (m?) (m)
0.00 0.00 0.00 1.00
0.05 0.029 0.50 0.06 1.32
0.10 0.097 0.75 0.13 1.63
0.15 0.204 0.94 0.22 1.95
0.20 0.351 1.10 0.32 2.26
0.25 0.541 1.24 0.44 2.58
0.30 0.779 1.37 0.57 2.90

Top Width (m)

1.00
1.30
1.60
1.90
2.20
2.50
2.80

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

2/6/2014 2:18:25 PM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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/'\ WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
wml p (705) 797-2027 f (705) 797-2028

Storm Sewer Design Sheet
Greely Commercial Center

I:l << Elements Requiring Input Information

Rational Method Calculation: Manning's Formula Calculation: Rainfall Intensity Calculation:
o Ottawa IDF Table:
Q =2.78*CCH*A) V= (RR**s™) /n Q=VeA 1= AT Rainfall IDF Data: 1967 to 1997
MOE Velocity Requirements: 0.8m/s - 6.0m/s 5-year 100-year
where, where, where, A= 998.071 1735.688
Q = peak flow rate (L/s) V = mean velocity (m/s) Tc = Time of Concentration (hr) B=  6.053 6.014
Ce = runoff coefficient factor for storms > 10-yr (Cr=1.0forthe 2,5 & 10-yr storm events and |k = 1.0 for S| units A = Rainfall IDF Coefficient C= 0814 0.820 Date: Thursday November 7, 2013
Cr=1.1,1.2 & 1.25 for the 25, 50 & 100-yr ) . . - .
C = runoff coefficient " . 4 R = hydraulic radius (m) B = Rainfall IDF Coefficient Runoff Coeff. Factors, Cg = 1.00 1.25 Project No: 11-183
storm events respectively)
| = rainfall intensity (mm/hr) S = friction slope (m/m) Prepared by: TG/JWL
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 Storage|| Fallin |Drop in MH (m)| Top of Grate Elevation (m) Invert Elevation (m)
MH MH C= C= C= C= 2.78CA 2.78CA Concentration Event Intensity Flow Time Volume Sewer
0.20 0.55 0.75 0.90 (mins) (mm/hr) (L/s) (mm) (%) (m) (L/s) (m/s) (mins) (m® (m) DS us DS us DS
CBMH 17 DCBMH 16 0.05 0.13 0.13 15.00 5-year 83.56 10.45 300 8.00 38.10 285.34 3.91 0.16 2.8 3.05 0.06 110.58 106.55 107.79 104.74
DCBMH 16 MH 14 0.38 0.58 0.71 15.16 5-year 83.04 58.63 300 0.40 40.20 63.80 0.87 0.77 2.9 0.16 0.06 106.55 106.49 104.68 104.52
DCBMH 15 MH 14 0.33 0.83 0.83 15.00 5-year 83.56 68.99 375 0.30 18.50 100.18 0.88 0.35 2.1 0.06 0.03 106.25 106.49 104.55 104.49
MH 14 DCBMH 11 0.00 0.00 1.53 15.93 5-year 80.67 123.57 375 0.70 35.30 153.03 1.34 0.44 4.0 0.25 0.01 106.49 105.45 104.46 104.21
CB 13 CBMH 12 0.26 0.40 0.40 15.00 5-year 83.56 33.22 300 3.20 15.30 180.46 2.47 0.10 1.1 0.49 0.03 106.00 105.90 104.92 104.43
CBMH 12 DCBMH 11 0.15 0.38 0.77 15.10 5-year 83.23 64.32 300 0.50 20.10 71.33 0.98 0.34 1.5 0.10 0.10 105.90 105.45 104.40 104.30
DCBMH 11 CBMH 10 0.31 0.78 3.08 16.37 5-year 79.39 244,53 525 0.35 35.00 265.43 1.19 0.49 7.8 0.12 0.01 105.45 105.45 104.20 104.08
CBMH 10 CBMH 7 0.38 0.58 3.66 16.86 5-year 78.00 285.57 600 0.30 34.90 350.85 1.20 0.48 10.2 0.10 0.03 105.45 105.45 104.07 103.97
CBMH 8 CBMH 7 0.16 0.40 0.40 15.00 5-year 83.56 33.45 300 2.00 31.00 142.67 1.96 0.26 2.3 0.62 0.44 106.45 105.45 105.00 104.38
CBMH 7 CBMH 5 0.37 0.57 4.63 17.34 5-year 76.68 354.83 600 0.35 47.30 378.96 1.30 0.61 13.8 0.17 0.05 105.45 105.45 103.94 103.77
CB 6 CBMH 5 0.35 0.54 0.54 15.00 5-year 83.56 44.72 300 1.80 34.40 135.35 1.85 0.31 25 0.62 0.03 105.45 105.45 104.37 103.75
CBMH 5 MH 3 0.37 0.93 6.09 17.95 5-year 75.10 457.22 675 0.40 30.30 554.62 1.50 0.34 11.2 0.12 0.07 105.45 105.75 103.72 103.60
CBMH 4 MH 3 0.09 0.23 0.23 15.00 5-year 83.56 18.82 300 4.70 12.50 218.71 3.00 0.07 0.9 0.59 0.03 105.45 105.75 104.15 103.56
CBMH 24 CBMH 23 2.26 0.01 1.28 1.28 15.00 5-year 83.56 107.09 450 0.30 36.30 162.91 0.99 0.61 6.0 0.11 0.01 106.78 105.75 104.51 104.40
CBMH 23 MH 22 0.13 0.33 1.61 15.61 5-year 81.64 131.18 450 0.30 22.90 162.91 0.99 0.38 3.8 0.07 0.06 105.75 106.18 104.39 104.32
MH 22 CBMH 21 0.00 0.00 1.61 15.99 5-year 80.48 129.31 450 0.30 26.80 162.91 0.99 0.45 4.4 0.08 0.01 106.18 105.75 104.26 104.18
CBMH 21 CBMH 20 0.12 0.25 1.86 16.44 5-year 79.16 147.01 450 0.30 58.80 162.91 0.99 0.99 9.7 0.18 0.01 105.75 105.75 104.17 103.99
CBMH 20 CBMH 19 0.47 0.98 2.84 17.43 5-year 76.44 216.87 525 0.30 58.60 245.74 1.10 0.89 13.1 0.18 0.05 105.75 105.75 103.98 103.80
CBMH 19 MH 3 0.40 0.83 3.67 18.32 5-year 74.17 272.27 525 0.40 48.40 283.76 1.27 0.64 10.8 0.19 0.03 105.75 105.75 103.75 103.56
MH 3 MH 2 0.00 0.00 9.98 18.96 5-year 72.63 725.17 825 0.35 43.60 885.93 1.61 0.45 24.1 0.15 0.06 105.75 105.16 103.53 103.38
CBMH 26 MH 2 0.10 0.25 0.25 15.00 5-year 83.56 20.91 300 0.30 12.80 55.26 0.76 0.28 0.9 0.04 0.06 104.93 105.16 103.42 103.38
MH 2 HEADWALL 0.00 0.00 10.23 19.41 5-year 71.58 732.57 825 0.35 6.70 885.93 1.61 0.07 3.7 0.02 105.16 104.69 103.32 103.30

Sum of Drainage Areas (ha): 2.26 1.74 0.99 1.70
Total Drainage Area (ha): 6.69

NOTES: - Pipes downstream of the control manhole have been reduced in size since additonal capacity is not required downstream of the control devices (i.e. peak flows are attenuated upstream).

\\Wmi-server\wmi-server\Data\Projects\2011\11-183\Spreadsheets\Issue_1\Storm\[131107-stmdesignsheet_ABC.xIS]STM SHEET



CDS Average Annual Efficiency For TSS Removal & Total Annual Volume Treated

Modified: FK, 10/11/05 Orlando

Area = 4.83 ha Upstream Storage: Engineer: WMI & Associates Limited
Impervious: 69 % Storage 2328 m?® Contact: Jeremy W. Lightheart, P. Eng.
CDS Model: PMSU20_15 6 Date: 15-Jan-14
Flowrate: 20 I/s
IDF Data: Ottawa Project: Greely Commercial Center
PSD: FINE Location: Greely, ON
OGS ID: CDS
Return Period Peak TSS Treated Total Annual System CDSs By-Pass Volume
Flow Percentage Flow Flow Exceedance Flow Flow Flow Percentage
Captured Volume Volume Probability Treated
month /yr Yr I/s % litres litres % I/s I/s I/s %
1-M 0.08 5.21 93.22 34229 34229 100.00 5.21 5.21 0.00 100.00
2-M 0.17 8.14 90.00 53539 53539 99.75 8.14 8.14 0.00 100.00
3-M 0.25 10.57 87.33 69670 69670 98.17 10.57 10.57 0.00 100.00
4-M 0.33 12.77 84.89 84377 84377 95.04 12.77 12.77 0.00 100.00
5-M 0.42 14.45 83.01 95788 95788 90.91 14.45 14.45 0.00 100.00
6-M 0.50 16.14 81.13 107199 107199 86.47 16.14 16.14 0.00 100.00
7-M 0.58 17.39 79.71 115785 115785 82.01 17.39 17.39 0.00 100.00
8-M 0.67 18.65 78.30 124371 124371 77.67 18.65 18.65 0.00 100.00
9-M 0.75 19.90 76.89 132956 132956 73.64 19.90 19.90 0.00 100.00
10-M 0.83 20.88 75.40 138211 139737 69.90 20.88 20.10 0.77 99.00
11-M 0.92 21.85 73.91 143466 146517 66.40 21.85 20.10 1.75 98.01
1-Yr 1 22.83 72.42 148721 153297 63.21 22.83 20.10 2.73 97.01
2-Yr 2 30.76 59.26 173664 209537 39.35 30.76 20.10 10.66 82.88
5-Yr 5 61.73 28.79 183911 449432 18.13 61.73 20.10 41.62 40.92
10-Yr 10 100.81 15.95 185658 818135 9.52 100.81 20.10 80.70 22.69
25-Yr 25 138.25 11.73 186567 1117458 3.92 138.25 20.10 118.15 16.70
50-Yr 50 171.91 10.07 186811 1304099 1.98 171.91 20.10 151.81 14.32
100-Yr 100 233.18 8.21 187074 1601664 1.00 233.18 20.10 213.07 11.68
Average Annual TSS Removal Efficiency [%]: 81.0 Ave. Ann. T. Volume [%]: 97.5




Greely Commercial Center - CDS OGS

Inflow and Routed Outflow Hydrographs
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STORMWATER TREATMENT UNIT
OPERATION & MAINTENANCE MANUAL

PROJECT NAME
CITY, ON
CDS JOB #

505 Hood Road, Unit 26

Markham, ON L3R 5V6

Tel: (905) 948-0000 Fax: (905) 948-0577
Email: info@echelonenvironmental.ca
Website: www.echelonenvironmental.ca
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OPERATIONS AND MAINTENANCE GUIDELINES

FOR CDS® UNIT MODEL PMSU
(Continuous Deflective Separation Unit)

PROJECT NAME

1. INTRODUCTION

The CDS® unit is an important and effective component of your stormwater management
program and proper operation and maintenance of the unit are essential to demonstrate your
compliance with local, provincial and federal water pollution control requirements.

Your CDS® system utilizes patented “continuous deflective separation” (CDS®) technology to
separate and trap debris, sediment and oil and grease from stormwater runoff. The indirect
screening capability of the system allows for 100% removal of floatables and neutrally buoyant
material that is larger than the screen aperture.

2. OPERATION OVERVIEW

The CDS® unit is a non-mechanical hydraulically driven technology that will function any time
there is flow in the storm drainage system. Stormwater enters the CDS® System (Figure 1)
where the bypass weir guides the flow into the unit’'s separation chamber and pollutants are
removed from the flow. All flows up to the system’s treatment design capacity enter the
separation chamber and are treated. Flows in excess of the treatment capacity spill over the
bypass weir and exit the system through the outlet pipe.

Stormwater entering the CDS® System circulates in a torriodial flow path. This flow pattern
helps to maintain the non-blocking attributes of the treatment screen as well as creating a
hydraulic condition at the screen surface that effects pollutant separation. Treated stormwater
passes through the screen into the outer volute area where it moves toward the outlet pipe and
out of the system.

The separation chamber is shrouded by an integral oil baffle that traps free oil and grease that
floats to the water surface during treatment.

During normal operation captured grit will fall by gravity into the lower storage sump located
beneath the treatment chamber. Floatables will be captured at the water surface inside the
separation chamber and oil, if present, will be located at the water surface underneath the
integral oil baffle.
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Figure One: In-Line CDS® Systems
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3. INSPECTION OVERVIEW

The frequency of cleaning for the CDS® unit will depend upon the generation of trash and
debris and sediments in each application. Cleanout and preventive maintenance schedules
will be determined based on operating experience unless precise pollutant loadings have been
determined. The unit should be periodically inspected to determine the amount of
accumulated pollutants and to ensure that the cleanout frequency is adequate to handle the
predicted pollutant load being processed by the CDS® unit. The recommended cleanout of
solids within the CDS® unit's sump should occur at 85% of the sump capacity. Note that the
sump may be completely full with no impact on the CDS® unit's performance.

Access to the CDS® unit is typically achieved through two manhole access covers — one allows
inspection and cleanout of the separation chamber (screen/cylinder) & sump and another
allows inspection and cleanout of sediment captured and retained behind the screen. The
PSW & PSWC off-line models have an additional access cover over the weir of the diversion
vault. Inspections of the internal components and cleanout maintenance can, in most cases,
be accomplished from the ground surface without requiring entry into the unit.

IMPORTANT - CONFINED SPACE

The CDS® unit is a confined space environment and only properly trained personnel
possessing the necessary safety equipment should enter the unit to perform
maintenance and/or inspection. Personnel inspecting the system or performing
maintenance must have proper training certification in Fall Protection and Confined
Space entry as a minimum.

4. MAINTENANCE
Contech Engineered Solutions recommends the following:

NEW INSTALLATIONS — Check the condition of the unit after every runoff event for the
first 30 days. The visual inspection should ascertain that the unit is functioning properly
(no blockages or obstructions to inlet and/or separation screen), and should measure
the amount of solid materials that have accumulated in the sump, the amount of fine
sediment accumulated behind the screen, and determining the amount of floating trash
and debris in the separation chamber. This can be done with a calibrated “dip stick” so
that the depth of deposition can be tracked. Refer to the “Inspection Schematic”
(Appendix C) for allowable deposition depths and critical distances. Schedules for
inspections and cleanout should be based on storm events and pollutant accumulation.
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ONGOING OPERATION — Once the site is established, the inspection frequency should be
based on historical pollutant loading. In general, CDS sumps are sized for a cleanout
frequency in the order of 12 to 24 months. If floatables accumulate more rapidly than the
settleable solids, the floatables should be removed using a vactor truck or dip net before the
layer thickness exceeds one to two feet.

Cleanout of the CDS® unit at the end of a rainfall season is recommended because of the
nature of pollutants collected and the potential for odor generation from the decomposition of
material collected and retained. This end of season cleanout will assist in preventing the
discharge of pore water from the CDS® unit during summer months.

It is recommended to pump down the CDS® unit and remove pollutants at least one time per
year. (This may be extended for fully developed sites that generate small pollutant loadings.)
During cleanout, the internal components normally below the water line should be inspected. If
any parts appear to be damage please contact Contech Engineered Solutions or Echelon
Environmental to make arrangements to have the damaged items repaired or replaced:

CONTECH ENGINEERED SOLUTIONS ECHELON ENVIRONMENTAL

200 Enterprise Drive 505 Hood Road, Unit #26
Scarborough, ME 04074 Markham, ON L3R 5V6

Phone: 877-907-8676 Phone: 905-948-0000
www.conteches.com Email: info@echelonenvironmental.ca

CLEANOUT AND DISPOSAL

A vactor truck is recommended for cleanout of the CDS® unit and can be easily accomplished
in less than 30-40 minutes for most installations. Cleanout should be conducted by a licensed
waste management company. Disposal of material from the CDS® unit should be in
accordance with the local municipality’s requirements. During cleanout the vactor truck will
evacuate all stormwater and pollutants from the CDS® unit. (Local waste receiving stations
may require the solids to have minimal water content. If decanting of stormwater from the
vactor truck is required then the local permitting and regulatory authority should be contacted
to determine if this is permissible.) Vactor trucks are typically equipped with a power wash
system that may be used to wash the screen if required.

If oil is present in the CDS® unit it should be removed separately by a licensed liquid waste
hauler. The CDS® unit should be cleaned immediately if a hydrocarbon spill has occurred.
CDS® Technologies only recommends the addition of sorbents to the separation chamber if
there are specific land use activities in the catchment watershed that could produce
exceptionally large concentrations of hydrocarbons. Alternatively, the local regulator may
allow the use of sorbents to capture and remove hydrocarbons from the CDS® system.
Disposal of sorbents may be less costly and disposing of an oily-water mixture creating by
vacuum removal.
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S. OPTIONAL FEATURES
USE OF SORBENTS FOR ENHANCED OIL CAPTURE

It should be emphasized that the addition of sorbents is not a requirement for CDS® units to
effectively capture oil and grease from storm water runoff. The CDS® unit separation chamber
effectively captures free oil and grease and CDS® units are also equipped with a conventional
oil baffle for the capture of gross quantities. However, the addition of sorbents is a unique
capability of CDS® units that enables enhanced oil and grease capture efficiencies beyond that
obtainable by conventional oil baffle systems as well as permanent retention of captured oll
and grease in solid form that prevents emulsification and conveyance.

Under normal operations, CDS® units will provide effluent concentrations of oil and grease that
are less than 15 parts per million (ppm) for all dry weather spills where the volume is less than
or equal to the spill capture volume of the CDS® unit. During wet weather flows, the oil baffle
system can be expected to remove between 40 and 70% of the free oil and grease from the
storm water runoff.

Contech Engineered Solutions only recommends the addition of sorbents to the separation
chamber if there are specific land use activities in the catchment watershed that could produce
exceptionally large concentrations of oil and grease in the runoff, or for large amounts that may
be subjected to extended periods of inattention. If site evaluations merit an increased control
of free oil and grease then oil sorbents can be added to the CDS® unit to thoroughly address
these particular pollutants of concern.

Recommended Oil Sorbents - Rubberizer® Particulate 8-4 mesh or OARS™ Particulate for
Filtration, HPT4100, or equal, available from Haz-Mat Response Technologies, Inc. 4626
Santa Fe Street, San Diego, CA 92109 (800) 542-3036. OARS™ is supplied by AbTech
Industries, 4110 N. Scottsdale Road, Suite 235, Scottsdale, AZ 85251 (800) 545-8999.

The amount of sorbent to be added to the CDS® separation chamber can be determined if
sufficient information is known about the concentration of oil and grease in the runoff.
Frequently the actual concentrations of oil and grease are too variable and the amount to be
added and frequency of cleaning will be determined by periodic observation of the sorbent. As
an initial application, CDS® recommends that approximately 4 to 8 pounds of sorbent material
be added to the separation chamber of the CDS® units per acre of parking lot or road surface
per year. Typically this amount of sorbent results in a ¥z inch to one (1”) inch depth of sorbent
material on the liquid surface of the separation chamber. The oil and grease loading of the
sorbent material should be observed after major storm events. Oil Sorbent material may also
be furnished in pillow or boom configurations.

The sorbent material should be replaced when it is fully discolored by skimming the sorbent
from the surface. The sorbent may require disposal as a special or hazardous waste, but will
depend on local and state regulatory requirements.
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VECTOR CONTROL

Most CDS® units do not readily facilitate vector infestation. However, for CDS® units that may
experience extended periods of non-operation (stagnant flow conditions for more than
approximately one week) there may be the potential for vector infestation. In the event that
these conditions exist, the CDS® unit may be designed to minimize potential vector habitation
through the use of physical barriers (such as seals, plugs and/or netting) to seal out potential
vectors. The CDS® unit may also be configured to allow drain-down under favorable soil
conditions where infiltration of storm water runoff is permissible. For standard CDS® units that
show evidence of mosquito infestation, the application of larvicide is one control strategy that is
recommended. Typical larvicide applications are as follows:

SOLID B.t.i. LARVICIDE: %2 to 1 briquet (typically treats 50-100 sg. ft.) one time per
month (30-days) or as directed by manufacturer.

SOLID METHOPRENE LARVICIDE (not recommended for some locations): % to 1
briquet (typically treats 50-100 sqg. ft.) one time per month (30-days) to once every 4-%
to 5-months (150-days) or as directed by manufacturer.

6. RECORDS OF OPERATION AND MAINTENANCE

Contech Engineered Solutions recommends that the owner maintain annual records of the
operation and maintenance of the CDS® unit to document the effective maintenance of this
important component of your storm water management program. The attached Annual
Record of Operations and Maintenance form (see Appendix A) is suggested and should be
retained for a minimum period of three years.
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APPENDIX A
CDS® UNIT RECORD OF
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ENGINEERED SOLUTIONS

CDS® UNIT RECORD OF OPERATION & MAINTENANCE
OWNER

ADDRESS

OWNER REPRESENTATIVE PHONE

CDS® INSTALLATION:

MODEL DESIGNATION DATE
SITE LOCATION
DEPTH FROM COVER TO BOTTOM OF SUMP (SUMP INVERT)

VOLUME OF SUMP CUBIC METERS
INSPECTIONS:
DEPTH TO SEDIMENT
SCREEN/INLET | FLOATABLES SORBENT
DATE/INSPECTOR INTEGRITY DEPTH SEDIMENT VOLUME* DISCOLORATION
(meters) (cubic meters)

*Calculate Sediment Volume = (Depth to Sump Invert — Depth to Sediment)*(Volume/meter)

OBSERVATIONS OF FUNCTION:

CLEANOUT:

VOLUME VOLUME METHOD OF DISPOSAL OF FLOATABLES, SEDIMENTS, DECANT AND

DATE FLOATABLES SEDIMENTS SORBENTS

SCREEN MAINTENANCE:
Note is Power Washing Performed:

CERTIFICATION: TITLE:

DATE:
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APPENDIX B
CDS® UNIT
INSPECTION CHECKLIST
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NTECH

ENGINEERED SOLUTIONS

Date:

INSPECTION CHECKLIST

During initial rainfall season, inspect and check condition of unit once

L every 30 days (as needed, thereafter)

Ascertain that unit is functioning properly
(no blockages or obstructions to inlet and/or separation screen)

3. Measure amount of solid materials that have accumulated in sump

4. Measure amount of fine sediment accumulated behind screen

5. Measure amount of floating trash and debris in separation chamber

MAINTENANCE CHECKLIST

1. Cleanout unit at beginning and end of rainfall season

Pump down unit (at least once a year) and thoroughly inspect
separation chamber, separation screen and oil baffle

3. No visible signs of damage to internal components observed

11
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APPENDIX C
INSPECTION SCHEMATIC
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APPENDIX D
CLEANOUT SCHEMATIC
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APPENDIX E

AS-BUILT CDS® UNIT
PLAN & PROFILE
DRAWINGS
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APPENDIX D

HYDROLOGIC MODELING
(SWMHYMO)

e Pre-Development Condition
o Post-Development Condition



Pre-Development Condition
12-hour SCS Type-ll Storm Distribution



\\Wmi-server\wmi-server\Data\Projects\2011\11-183\SWMHYMO\Issue_1\EX\SCS+\12hr+\2-CYRSCS.dat

2 Metric units

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

>

*

* Pre-Development Condition - Greely Commercial Center
*

*% 2-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[1]
*0 ['2SCS12.stm™] <--storm filename
= N I
READ STORM STORM_FILENAME=[""STORM.001""]
e | |
* Site Drainage Area
CALIB NASHYD ID=[1], NHYD=["TOTAL"], DT=[2]min, AREA=[4.83](ha),
DWF=[0](cms), CN/C=[49], IA=[5.0](mm),
N=[3], TP=[0.37]hrs,
RAINFALL=L , , , , J(mm/hr), END=-1
o/ I ________
*% 5-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]
*% ['5S5CS12.stm™] <--storm Ffilename
*-—m o |- |
*% 10-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]
*% ['10SCS12.stm™] <--storm Filename
e oo I
*% 25-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]
*% ['25SCS12.stm"] <--storm filename
B |==mmm oo |
*% 50-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]
*% ['50SCS12.stm"] <--storm filename
*h-—mm o |-—=mmm oo |
*% 100-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]
*% ['100SCS12.stm™] <--storm filename
2 ——————————— |
FINISH

2/6/2014 2:30:05 PM 171
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
SSSSS W W M M H H Y Y M M 000 999 999 ========= *H
S WWW MMM H H YY MMMM O O 9 9 9 9 *
SSSSS WWW MMM HHHHH Y MMM O 0O ## 9 9 9 9 Ver 4.05 * Pre-Development Condition - Greely Commercial Center
S W w M M H H Y M M O (0] 9999 9999 Sept 2011 *
SSSSS ww M M H H Y M M 000 9 9 =========
9 9 9 9 # 2880720 | START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\12hr\
StormWater Management HYdrologic Model 999 999 =========
Rainfall dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\SCS\12hr\
SWMHYMO Ver/4.05 TZERO = .00 hrs on 0
*xExxAkExx A single event and continuous hydrologic simulation model — ** sk METOUT= 2 (output = METRIC)
iaieiaiaiaiaialotel based on the principles of HYMO and its successors Raleioiaiaiaiaiatel NRUN = 001
llalaiaiaiaiaiaied OTTHYMO-83 and OTTHYMO-89. lalalaialaiaiaiaied NSTORM= 1
# 1=2SCS12.stm
FxAxxAkkxx Distributed by: J.F. Sabourin and Associates Inc. e sttt T -
islalalaiaiaiaialad Ottawa, Ontario: (613) 836-3884 islalalaiaiaiaialad 001:0002—————————— e -—=
llalaialiaiaiaiaied Gatineau, Quebec: (819) 243-6858 lalalaialaiaiaiaied
oialaloioialoioiel E-Mail: swmhymo@jfsa.Com ialaloioialaiolel | READ STORM | Filename: 2-Year SCS Type-I1 Storm Distribution (1
| Ptotal= 44.50 mm|] Comments: 2-Year SCS Type-11 Storm Distribution (1
L I e i o o o TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
+++++++++ Licensed user: WMI & Associates Ltd. b hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
+ttt bt Barrie SERIAL#:2880720 +ttt bt .50 .890 | 3.50 1.780 | 6.50 8.010 | 9.50 1.780
L L o RmAn LS L s 1.00 .890 | 4.00 1.780 | 7.00 3.560 | 10.00 .890
1.50 .890 | 4.50 2.670 | 7.50 2.670 | 10.50 -890
2.00 .890 | 5.00 3.560 | 8.00 2.670 | 11.00 -890
iioioiaiaiaiaiatel ++++++ PROGRAM ARRAY DIMENSIONS ++++++ lalalalaiaiaiaioied 2.50 1.780 | 5.50 5.340 | 8.50 1.780 | 11.50 .890
iieioiaiaiaiaiatel Maximum value for ID numbers : 10 iieioiaiaiaiaiatel 3.00 1.780 | 6.00 40.050 | 9.00 1.780 | 12.00 .890
iaieiaiaiaiaiaiatel Max. number of rainfall points: 105408 ialeioiaiaiaiaialel
ileiaiaiaiaiaiatel Max. number of flow points : 105408 FRIIIAAAE e -—
001:0003--———————————— -—=
* Site Drainage Area
DETAILED OUTPUT | CALIB NASHYD | Area (ha)= 4.83 Curve Number (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
* DATE: 2013-11-20 TIME: 16:37:57 RUN COUNTER: 000480 * U.H. Tp(hrs)= .370
* Input  Filename: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\SCS\12hr\2-CYRSCS.dat* Unit Hyd Qpeak (cms)= .499
* Qutput TFilename: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\2-CYRSCS.out*
* Summary Ffilename: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\2-CYRSCS.sum* PEAK FLOW (cms)= .042 (i)
* User comments: * TIME TO PEAK (hrs)= 6.267
* 1: * RUNOFF VOLUME (mm)= 5.135
* 2: * TOTAL RAINFALL (mm)= 44 500
* 3: * RUNOFF COEFFICIENT = .115
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0012000 ——mmmmm e -—=
i3 001:0004-——————————— -—-
*# Project Name: [Greely Commercial Center] Project Number: [11-183] ** END OF RUN : 1
*# Date : 11-13-2013
*# Modeller [J. Lightheart]
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| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 002

NSTORM= 1

# 1=5SCS12.stm

002:0002= == === === e e e e e e e e e
*H
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H

* Pre-Development Condition - Greely Commercial Center
*

00220002 === === =
| READ STORM | Filename: 5-Year SCS Type-11 Storm Distribution (1
| Ptotal= 61.80 mm] Comments: 5-Year SCS Type-11 Storm Distribution (1
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 1.236 | 3.50 2.472 | 6.50 11.124 | 9.50 2.472
1.00 1.236 | 4.00 2.472 | 7.00 4.944 | 10.00 1.236
1.50 1.236 | 4.50 3.708 | 7.50 3.708 | 10.50 1.236
2.00 1.236 | 5.00 4.944 | 8.00 3.708 | 11.00 1.236
2.50 2.472 | 5.50 7.416 | 8.50 2.472 | 11.50 1.236
3.00 2.472 | 6.00 55.620 | 9.00 2.472 | 12.00 1.236
002:0003-————— = —
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .084 (i)
TIME TO PEAK (hrs)= 6.233
2/6/2014 2:30:42 PM 3/9
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RUNOFF VOLUME (mm)= 10.045
TOTAL RAINFALL (mm)= 61.800
RUNOFF COEFFICIENT = -163

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

002:0004-———————————
002:0002-—————————————
** END OF RUN : 2
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\12hr\
Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 003
NSTORM= 1
# 1=10SCS12.stm
003:0002--——————————
*H
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMl & Associates Ltd.
*# License # : 2880720
*H#

* Pre-Development Condition - Greely Commercial Center
*

003:0002--—-————————
| READ STORM | Filename: 10-Year SCS Type-11 Storm Distribution (
| Ptotal= 73.30 mm] Comments: 10-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
50 1.466 | 3.50 2.932 | 6.50 13.194 | 9.50 2.932
1.00 1.466 | 4.00 2.932 | 7.00 5.864 | 10.00 1.466
1.50 1.466 | 4.50 4.398 | 7.50 4.398 | 10.50 1.466
2.00 1.466 | 5.00 5.864 | 8.00 4.398 | 11.00 1.466
2.50 2.932 | 5.50 8.796 | 8.50 2.932 | 11.50 1.466
3.00 2.932 | 6.00 65.970 | 9.00 2.932 | 12.00 1.466
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003:0003—————— =
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number (CN)=49.00
] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370

Unit Hyd Qpeak (cms)= .499

PEAK FLOW (cms)= .118 (i)

TIME TO PEAK (hrs)= 6.233

RUNOFF VOLUME (mm)=  14.023

TOTAL RAINFALL (mm)= 73.300

RUNOFF COEFFICIENT = .191

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

0004 —— == =
00320002 === == —
00310002 === == = = = e
** END OF RUN : 3
| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\12hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 004
NSTORM= 1
# 1=25SCS12.stm
00420002 — == == —
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # 2880720
>

* Pre-Development Condition - Greely Commercial Center

2/6/2014 2:30:42 PM 5/9
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*

004:0002
| READ STORM 1 Filename: 25-Year SCS Type-l11 Storm Distribution (
| Ptotal= 87.70 mm] Comments: 25-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 1.754 | 3.50 3.508 | 6.50 15.786 | 9.50 3.508
1.00 1.754 | 4.00 3.508 | 7.00 7.016 | 10.00 1.754
1.50 1.754 ] 4.50 5.262 | 7.50 5.262 | 10.50 1.754
2.00 1.754 | 5.00 7.016 | 8.00 5.262 | 11.00 1.754
2.50 3.508 | 5.50 10.524 | 8.50 3.508 | 11.50 1.754
3.00 3.508 | 6.00 78.930 | 9.00 3.508 | 12.00 1.754
004:0003——————— == —
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .167 (i)
TIME TO PEAK (hrs)= 6.233
RUNOFF VOLUME (mm)= 19.706
TOTAL RAINFALL (mm)= 87.700
RUNOFF COEFFICIENT = .225

(i) PEAK FLOW DOES NOT

INCLUDE BASEFLOW

IF ANY.

004:0004

004:0002

004:0002

004:0002
** END OF RU

N :

| START

2/6/2014 2:30:

42 PM

Project dir.:

Rainfall dir.:

C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\

C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\12hr\
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TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 005

NSTORM= 1

# 1=50SCS12.stm

005:0002———— === —
*H
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H#

* Pre-Development Condition - Greely Commercial Center
*

005:0002-———————— ===
| READ STORM | Filename: 50-Year SCS Type-11 Storm Distribution (
| Ptotal= 98.40 mm] Comments: 50-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 1.968 | 3.50 3.936 | 6.50 17.712 | 9.50 3.936
1.00 1.968 | 4.00 3.936 | 7.00 7.872 | 10.00 1.968
1.50 1.968 | 4.50 5.904 | 7.50 5.904 | 10.50 1.968
2.00 1.968 | 5.00 7.872 | 8.00 5.904 | 11.00 1.968
2.50 3.936 | 5.50 11.808 | 8.50 3.936 | 11.50 1.968
3.00 3.936 | 6.00 88.560 | 9.00 3.936 | 12.00 1.968
005:0003-——— === — o
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .208 (i)
TIME TO PEAK (hrs)= 6.233

RUNOFF VOLUME (mm)=  24.383
TOTAL RAINFALL (mm)= 98.400
RUNOFF COEFFICIENT = .248

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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005:0002
005:0002
005:0002
005:0002
** END OF RUN : 5
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\12hr\
Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\12hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 006
NSTORM= 1
# 1=100SCS12.stm
006:0002——————— === — o
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H#

*

* Pre-Development Condition - Greely Commercial Center
*

006:0002--————————————
| READ STORM 1 Filename: 100-Year SCS Type-I1l1 Storm Distribution
| Ptotal= 109.10 mm|] Comments: 100-Year SCS Type-11 Storm Distribution
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
50 2.182 | 3.50 4.364 | 6.50 19.638 | 9.50 4.364
1.00 2.182 | 4.00 4.364 | 7.00 8.728 | 10.00 2.182
1.50 2.182 | 4.50 6.546 | 7.50 6.546 | 10.50 2.182
2.00 2.182 | 5.00 8.728 | 8.00 6.546 | 11.00 2.182
2.50 4.364 | 5.50 13.092 | 8.50 4.364 | 11.50 2.182
3.00 4.364 | 6.00 98.190 | 9.00 4.364 | 12.00 2.182
006:0003
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* Site Drainage Area

| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370

Unit Hyd Qpeak (cms)= .499

PEAK FLOW (cms)= .251 (i)

TIME TO PEAK (hrs)= 6.233

RUNOFF VOLUME (mm)= 29.410
TOTAL RAINFALL (mm)=109.100
RUNOFF COEFFICIENT = .270

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

006:0002

WARNINGS / ERRORS / NOTES

Simulation ended on 2013-11-20 at 16:37:58
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Pre-Development Condition
6-hour SCS Type-ll Storm Distribution
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2 Metric units

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

>

*

* Pre-Development Condition - Greely Commercial Center
*

*% 2-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[1]
*0 ['2SCS6.stm"] <--storm filename
= T I
READ STORM STORM_FILENAME=[""STORM.001""]
e | |
* Site Drainage Area
CALIB NASHYD ID=[1], NHYD=["TOTAL"], DT=[2]min, AREA=[4.83](ha),
DWF=[0](cms), CN/C=[49], IA=[5.0](mm),
N=[3], TP=[0.37]hrs,
RAINFALL=L , , , , J(mm/hr), END=-1
o/ I ________
*% 5-year SCS Type-I1 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]
*% ['5SCS6.stm"] <--storm filename
o /P | e TR
*% 10-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]
*% ["10SCS6.stm™] <--storm Ffilename
o/ I ________
*% 25-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]
*% ['25SCS6.stm™] <--storm filename
o/ I ________
*% 50-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]
*% ['50SCS6.stm™] <--storm filename
*h-—mm o |-——mmm oo |
*% 100-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]
*% ['100SCS6.stm™] <--storm filename
2 ——————————— |
FINISH
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SSSs§s W W M M H H Y Y M M 000 999 999 =========
S WWwW MM MM H H YY MMMM O O 9 9 9 9

SSSSS WWW MMM HHHHH Y MMM O O ## 9 9 9 9 Ver 4.05

S W w M M H H Y M M O 6] 9999 9999 Sept 2011

SSSSS wWw M M H H Y M M 000 9 9 =========

9 9 9 9 # 2880720

StormWater Management HYdrologic Model 999 999 =========

SWMHYMO Ver/4.05
*xExxAkExx A single event and continuous hydrologic simulation model — ** sk

iaieiaiaiaiaialotel based on the principles of HYMO and its successors Raleioiaiaiaiaiatel
llalaiaiaiaiaiaied OTTHYMO-83 and OTTHYMO-89. lalalaialaiaiaiaied
FxAxxAkkxx Distributed by: J.F. Sabourin and Associates Inc. aialaaiaialaioie
islalalaiaiaiaialad Ottawa, Ontario: (613) 836-3884 islalalaiaiaiaialad
llalaialiaiaiaiaied Gatineau, Quebec: (819) 243-6858 lalalaialaiaiaiaied
KhxrhAAKK E-Mail: swmhymo@j fsa.Com KhAAKAAKK
+++++++++ Licensed user: WMI & Associates Ltd. FH+tE
+ttt bt Barrie SERIAL#:2880720 +ttt bt
iioioiaiaiaiaiatel ++++++ PROGRAM ARRAY DIMENSIONS ++++++ wekedededdkdkk
iieioiaiaiaiaiatel Maximum value for ID numbers : 10 iieioiaiaiaiaiatel
iaieiaiaiaiaiaiatel Max. number of rainfall points: 105408 ialeioiaiaiaiaialel
ileiaiaiaiaiaiatel Max. number of flow points : 105408 Rleloiaiaiaiaiatel

DETAILED OUTPUT

*

DATE: 2013-11-22 TIME: 10:54:19 RUN COUNTER: 000488 *

Input  Filename: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\2-CYRSCS.dat *
Output TFilename: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\6hr\2-CYRSCS.out *
Summary Filename: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\2-CYRSCS.sum *
User comments: *
- *
*

*

Ok X X X X ¥

001:000L—— ===

>
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H

*

* Pre-Development Condition - Greely Commercial Center

*

| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\

Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\

TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 1
# 1=2SCS6.stm
001:0002- == === === e e e
| READ STORM | Filename: 2-Year SCS Type-I1 Storm Distribution (6
| Ptotal= 38.10 mm|] Comments: 2-Year SCS Type-11 Storm Distribution (6
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 1.524 | 2.00 3.048 | 3.50 9.906 | 5.00 2.286
1.00 1.524 | 2.50 5.334 | 4.00 4.572 | 5.50 1.524
1.50 3.048 | 3.00 38.862 | 4.50 3.048 | 6.00 1.524
001:0003========mm e e
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number (CN)=49.00
] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .033 (i)
TIME TO PEAK (hrs)= 3.300
RUNOFF VOLUME (mm)= 3.683
TOTAL RAINFALL (mm)= 38.100
RUNOFF COEFFICIENT = .097

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

001:0004
** END OF RUN : 1
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| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 002

NSTORM= 1

# 1=5SCS6.stm

00220002 — == == —
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
>

* Pre-Development Condition - Greely Commercial Center
*

002:0002-———— == —
| READ STORM | Filename: 5-Year SCS Type-11 Storm Distribution (6
| Ptotal= 53.10 mm] Comments: 5-Year SCS Type-I11 Storm Distribution (6
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.50 2.124 | 2.00 4.248 | 3.50 13.806 | 5.00 3.186
1.00 2.124 | 2.50 7.434 | 4.00 6.372 | 5.50 2.124
1.50 4.248 | 3.00 54.162 | 4.50 4.248 | 6.00 2.124
002:0003—————————
* Site Drainage Area
| CALIB NASHYD ] Area (ha)= 4.83 Curve Number (CN)=49.00
] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .067 (i)
TIME TO PEAK (hrs)= 3.300
RUNOFF VOLUME (mm)= 7.404
TOTAL RAINFALL (mm)= 53.100
RUNOFF COEFFICIENT = .139
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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002:0004
002:0002
** END OF RUN : 2
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\6hr\
Rainfall dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\SCS\6hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 003
NSTORM= 1
# 1=10SCS6.stm
003:0002--———————— e e
*H
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H
*

* Pre-Development Condition - Greely Commercial Center
*

003:0002——————— == —
| READ STORM | Filename: 10-Year SCS Type-1l1 Storm Distribution (
| Ptotal= 63.00 mm] Comments: 10-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 2.520 | 2.00 5.040 | 3.50 16.380 | 5.00 3.780
1.00 2.520 | 2.50 8.820 | 4.00 7.560 | 5.50 2.520
1.50 5.040 | 3.00 64.260 | 4.50 5.040 | 6.00 2.520
003:0003
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00

U.H. Tp(hrs)= .370
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Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .095 (i)
TIME TO PEAK (hrs)= 3.300

RUNOFF VOLUME (mm)= 10.435
TOTAL RAINFALL (mm)= 63.000
RUNOFF COEFFICIENT = .166

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

00310004 — = = = = = = e
00320002 === == —
00320002 === === =
** END OF RUN : 3
| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\6hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 004
NSTORM= 1
# 1=25SCS6.stm
00420002 — == == —
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
>

* Pre-Development Condition - Greely Commercial Center
*

004:0002-————— = —
| READ STORM | Filename: 25-Year SCS Type-11 Storm Distribution (
| Ptotal= 75.50 mm|] Comments: 25-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
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.50 3.020 | 2.00 6.040 | 3.50 19.630 | 5.00 4.530
1.00 3.020 | 2.50 10.570 | 4.00 9.060 | 5.50 3.020
1.50 6.040 | 3.00 77.010 | 4.50 6.040 | 6.00 3.020
004:0003-——————mmm e
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .136 (i)
TIME TO PEAK (hrs)= 3.267

RUNOFF VOLUME (mm)= 14.842
TOTAL RAINFALL  (mm)=  75.500
RUNOFF COEFFICIENT = .197

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

004:0004
004:0002
004:0002
004:0002
** END OF RUN : 4
| START | Project dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\SCS\6hr\
Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\6hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 005
NSTORM= 1
# 1=50SCS6.stm
005:0002———————————— o
*H

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J- Lightheart]
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*# Company : WMI & Associates Ltd.
*# License # 2880720
i3

*

* Pre-Development Condition - Greely Commercial Center

005:0002-——— === ——
| READ STORM | Filename: 50-Year SCS Type-11 Storm Distribution (
| Ptotal= 84.80 mm| Comments: 50-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.50 3.392 | 2.00 6.784 | 3.50 22.048 | 5.00 5.088
1.00 3.392 | 2.50 11.872 | 4.00 10.176 | 5.50 3.392
1.50 6.784 | 3.00 86.496 | 4.50 6.784 | 6.00 3.392
005:0003 === === e e
* Site Drainage Area
| CALIB NASHYD ] Area (ha)= 4.83 Curve Number (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= L1171 (i)
TIME TO PEAK (hrs)= 3.267
RUNOFF VOLUME (mm)= 18.503
TOTAL RAINFALL (mm)= 84.800
RUNOFF COEFFICIENT = .218

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

005:0002----
** END OF RUN : 5
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| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\6hr\
Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\6hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 006
NSTORM= 1
# 1=100SCS6.stm
006:0002-————————— -

*# Project Name: [Greely Commercial Center]

*# Date
*# Modeller

: 11-13-2013
: [J. Lightheart]

*# Company : WMl & Associates Ltd.

*# License # : 2880720

Project Number: [11-183]

* Pre-Development Condition - Greely Commercial Center
*

006:0002-—————————mm e e -—
| READ STORM | Filename: 100-Year SCS Type-Il1 Storm Distribution
| Ptotal= 94.00 mm] Comments: 100-Year SCS Type-11 Storm Distribution
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 3.760 | 2.00 7.520 | 3.50 24.440 | 5.00 5.640
1.00 3.760 | 2.50 13.160 | 4.00 11.280 | 5.50 3.760
1.50 7.520 | 3.00 95.880 | 4.50 7.520 | 6.00 3.760
006:0003——————— == — -—=
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
| 01:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .208 (i)
TIME TO PEAK (hrs)= 3.267
RUNOFF VOLUME (mm)= 22.416
TOTAL RAINFALL  (mm)=  94.000
RUNOFF COEFFICIENT = .238

(i) PEAK FLOW DOES NOT

INCLUDE BASEFLOW

IF ANY.

006:0004
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Simulation ended on 2013-11-22 at 10:54:20
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2 Metric units

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

>

*

* Pre-Development Condition - Greely Commercial Center
*

*% 2-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[1]
*0 ['2SCS24._.stm™] <--storm filename
= BN I
READ STORM STORM_FILENAME=[""STORM.001""]
e | |
* Site Drainage Area
CALIB NASHYD ID=[1], NHYD=["TOTAL"], DT=[2]min, AREA=[4.83](ha),
DWF=[0](cms), CN/C=[49], IA=[5.0](mm),
N=[3], TP=[0.37]hrs,
RAINFALL=L , , , , J(mm/hr), END=-1
o/ I ________
*% 5-year SCS Type-I11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]
*% ['55CS24.stm™] <--storm Ffilename
*-—m o |- |
*% 10-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]
*% ['10SCS24.stm™] <--storm Filename
e T I
*% 25-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]
*% ["'25SCS24.stm"] <--storm filename
B |==mmm oo |
*% 50-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]
*% ['50SCS24.stm"] <--storm filename
*h-—mm o |-—=mmm oo |
*% 100-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]
*% ["100SCS24.stm™] <--storm filename
2 ——————————— |
FINISH
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
SSSSS W W M M H H Y Y M M 000 999 999 ========= *H
S WWW MMM H H YY MMMM O O 9 9 9 9 *
SSSSS WWW MMM HHHHH Y MMM O 0O ## 9 9 9 9 Ver 4.05 * Pre-Development Condition - Greely Commercial Center
S W w M M H H Y M M O (0] 9999 9999 Sept 2011 *
SSSSS ww M M H H Y M M 000 9 9 =========
9 9 9 9 # 2880720 | START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\24hr\
StormWater Management HYdrologic Model 999 999 =========
Rainfall dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\SCS\24hr\
SWMHYMO Ver/4.05 TZERO = .00 hrs on 0
*xExxAkExx A single event and continuous hydrologic simulation model — ** sk METOUT= 2 (output = METRIC)
iaieiaiaiaiaialotel based on the principles of HYMO and its successors Raleioiaiaiaiaiatel NRUN = 001
llalaiaiaiaiaiaied OTTHYMO-83 and OTTHYMO-89. lalalaialaiaiaiaied NSTORM= 1
# 1=2SCS24.stm
FxAxxAkkxx Distributed by: J.F. Sabourin and Associates Inc. e sttt T -
islalalaiaiaiaialad Ottawa, Ontario: (613) 836-3884 islalalaiaiaiaialad 001:0002—————————— e -—=
llalaialiaiaiaiaied Gatineau, Quebec: (819) 243-6858 lalalaialaiaiaiaied
oialaloioialoioiel E-Mail: swmhymo@jfsa.Com ialaloioialaiolel | READ STORM | Filename: 2-Year SCS Type-I1 Storm Distribution (2
| Ptotal= 49.40 mm| Comments: 2-Year SCS Type-11 Storm Distribution (2
L I e i o o o TIME RAIN TIME RAIN TIME RAIN TIME RAIN
+++++++++ Licensed user: WMI & Associates Ltd. FH+tE hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
++++++t+t+ Barrie SERIAL#:2880720 R .20 -494 6.20 .988 12.20 9.880 18.20 .741
L L o RmAn LS L s .40 .494 6.40 .988 12.40 6.175 18.40 .741
.60 .494 6.60 .988 12.60 4.446 18.60 .988
.80 .494 6.80 .988 12.80 4.199 18.80 .741
iioioiaiaiaiaiatel ++++++ PROGRAM ARRAY DIMENSIONS ++++++ lalalalaiaiaiaioied 1.00 .494 7.00 .988 13.00 2.964 19.00 .741
iieioiaiaiaiaiatel Maximum value for ID numbers : 10 iieioiaiaiaiaiatel 1.20 .494 7.20 .988 13.20 2.470 19.20 .988
islaialaaiaiaiaiad Max. number of rainfall points: 105408 islaialaiaiaiaialad 1.40 .494 7.40 .988 13.40 2.470 19.40 .741
ileiaiaiaiaiaiatel Max. number of flow points : 105408 Rleloiaiaiaiaiatel 1.60 .494 7.60 .988 13.60 2.470 19.60 .988
1.80 .494 7.80 .988 13.80 2.470 19.80 .741
2.00 .494 8.00 .988 14.00 2.470 20.00 .988
2.20 .494 8.20 1.482 14.20 1.482 20.20 .741
DETAILILED OUTPUT 2.40 .494 8.40 1.482 14.40 1.482 20.40 .741
2.60 .494 8.60 1.482 14.60 1.482 20.60 .494
* DATE: 2013-11-20 TIME: 16:38:29 RUN COUNTER: 000481 * 2.80 .494 8.80 1.482 14.80 1.482 20.80 .741
3.00 .494 9.00 1.482 15.00 1.482 21.00 .741
* Input  Filename: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\24hr\2-CYRSCS.dat* 3.20 .494 9.20 1.482 15.20 1.235 21.20 .494
* Output Filename: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\24hr\2-CYRSCS.out* 3.40 .494 9.40 1.482 15.40 1.235 21.40 .741
* Summary Ffilename: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\24hr\2-CYRSCS.sum* 3.60 .494 9.60 1.482 15.60 1.235 21.60 .494
* User comments: * 3.80 .494 9.80 1.482 15.80 1.235 21.80 .741
* 1: * 4.00 .494 10.00 1.482 16.00 1.235 22.00 .494
* 2z * 4.20 .988 10.20 2.717 16.20 1.235 22.20 .494
* 3: * 4.40 .988 10.40 2.717 16.40 1.235 22.40 .741
4.60 .988 10.60 2.717 16.60 1.235 22.60 .494
4.80 .988 10.80 2.717 16.80 1.235 22.80 .741
———————————————————— 5.00 .988 11.00 2.717 17.00 .741 23.00 .494
001:000]——————— 5.20 .988 11.20 3.705 17.20 .741 23.20 .494
i3 5.40 .988 11.40 5.434 17.40 .988 23.40 .494
*# Project Name: [Greely Commercial Center] Project Number: [11-183] 5.60 .988 11.60 13.091 17.60 .741 23.60 741
*# Date : 11-13-2013 5.80 .988 11.80 27.170 17.80 .988 23.80 .494
*# Modeller : [J. Lightheart] 6.00 .988 12.00 55.575 18.00 .741 24.00 .494
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001:0008= == === e e e e e e e e e
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number (CN)=49.00
] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370

Unit Hyd Qpeak (cms)= .499

PEAK FLOW (cms)= .047 (i)

TIME TO PEAK (hrs)= 12.300

RUNOFF VOLUME (mm)= 6.384

TOTAL RAINFALL (mm)= 49.400

RUNOFF COEFFICIENT = .129

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

H
** END OF RUN : 1

| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\24hr\
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\24hr\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 002

NSTORM= 1

# 1=55CS24.stm

00220002 === == —
*H
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*#

* Pre-Development Condition - Greely Commercial Center
*
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| READ STORM | Filename: 5-Year SCS Type-11 Storm Distribution (2
| Ptotal= 67.30 mm] Comments: 5-Year SCS Type-11 Storm Distribution (2
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs  mm/hr hrs mm/hr hrs mm/hr hrs  mm/hr
.20 .673 6.20 1.346 12.20 13.460 18.20 1.010
.40 .673 6.40 1.346 12.40 8.413 18.40 1.009
.60 .673 6.60 1.346 12.60 6.057 18.60 1.346
.80 .673 6.80 1.346 12.80 5.721 18.80 1.010
1.00 .673 7.00 1.346 13.00 4.038 19.00 1.010
1.20 .673 7.20 1.346 13.20 3.365 19.20 1.346
1.40 .673 7.40 1.346 13.40 3.365 19.40 1.010
1.60 .673 7.60 1.346 13.60 3.365 19.60 1.346
1.80 .673 7.80 1.346 13.80 3.365 19.80 1.010
2.00 .673 8.00 1.346 14.00 3.365 20.00 1.346
2.20 .673 8.20 2.019 14.20 2.019 20.20 1.010
2.40 .673 8.40 2.019 14.40 2.019 20.40 1.010
2.60 .673 8.60 2.019 14.60 2.019 20.60 .673
2.80 .673 8.80 2.019 14.80 2.019 20.80 1.010
3.00 .673 9.00 2.019 15.00 2.019 21.00 1.009
3.20 .673 9.20 2.019 15.20 1.682 21.20 .673
3.40 .673 9.40 2.019 15.40 1.682 21.40 1.010
3.60 .673 9.60 2.019 15.60 1.682 21.60 .673
3.80 .673 9.80 2.019 15.80 1.682 21.80 1.010
4.00 .673 10.00 2.019 16.00 1.682 22.00 .673
4.20 1.346 10.20 3.701 16.20 1.683 22.20 .673
4.40 1.346 10.40 3.702 16.40 1.682 22.40 1.010
4.60 1.346 10.60 3.701 16.60 1.682 22.60 .673
4.80 1.346 10.80 3.702 16.80 1.682 22.80 1.009
5.00 1.346 11.00 3.701 17.00 1.009 23.00 .673
5.20 1.346 11.20 5.048 17.20 1.010 23.20 .673
5.40 1.346 11.40 7.403 17.40 1.346 23.40 .673
5.60 1.346 11.60 17.834 17.60 1.010 23.60 1.010
5.80 1.346 11.80 37.015 17.80 1.346 23.80 .673
6.00 1.346 12.00 75.713 18.00 1.010 24.00 .673
002:0003 -—-
* Site Drainage Area
| CALIB NASHYD 1 Area (ha)= 4.83 Curve Number (CN)=49.00
| 01:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .088 (i)
TIME TO PEAK (hrs)= 12.300
RUNOFF VOLUME (mm)= 11.881
TOTAL RAINFALL (mm)= 67.300
RUNOFF COEFFICIENT = 177
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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00210002 == = = — = = =~
** END OF RUN : 2
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\24hr\
____________________ Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\24hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 003
NSTORM= 1
# 1=10SCS24.stm
00370002~ — == — = m
*H

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

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

*

#

* Pre-Development Condition - Greely Commercial Center
*

00320002 === == —
| READ STORM | Filename: 10-Year SCS Type-11 Storm Distribution (
| Ptotal= 79.20 mm|] Comments: 10-Year SCS Type-11 Storm Distribution (
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.20 .792 6.20 1.584 12.20 15.840 18.20 1.188
.40 .792 6.40 1.584 12.40 9.900 18.40 1.188
.60 .792 6.60 1.584 12.60 7.128 18.60 1.584
.80 .792 6.80 1.584 12.80 6.732 18.80 1.188
1.00 .792 7.00 1.584 13.00 4.752 19.00 1.188
1.20 .792 7.20 1.584 13.20 3.960 19.20 1.584
1.40 .792 7.40 1.584 13.40 3.960 19.40 1.188
1.60 .792 7.60 1.584 13.60 3.960 19.60 1.584
1.80 .792 7.80 1.584 13.80 3.960 19.80 1.188
2.00 .792 8.00 1.584 14.00 3.960 20.00 1.584
2.20 .792 8.20 2.376 14.20 2.376 20.20 1.188
2.40 .792 8.40 2.376 14.40 2.376 20.40 1.188
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2.60 .792 8.60 2.376 14.60 2.376 20.60 .792
2.80 .792 8.80 2.376 14.80 2.376 20.80 1.188
3.00 .792 9.00 2.376 15.00 2.376 21.00 1.188
3.20 .792 9.20 2.376 15.20 1.980 21.20 .792
3.40 .792 9.40 2.376 15.40 1.980 21.40 1.188
3.60 .792 9.60 2.376 15.60 1.980 21.60 .792
3.80 .792 9.80 2.376 15.80 1.980 21.80 1.188
4.00 .792 10.00 2.376 16.00 1.980 22.00 .792
4.20 1.584 10.20 4.356 16.20 1.980 22.20 .792
4.40 1.584 10.40 4.356 16.40 1.980 22.40 1.188
4.60 1.584 10.60 4.356 16.60 1.980 22.60 .792
4.80 1.584 10.80 4.356 16.80 1.980 22.80 1.188
5.00 1.584 11.00 4.356 17.00 1.188 23.00 .792
5.20 1.584 11.20  5.940 17.20 1.188 23.20 .792
5.40 1.584 11.40 8.712 17.40 1.584 23.40 .792
5.60 1.584 11.60 20.988 17.60 1.188 23.60 1.188
5.80 1.584 11.80 43.560 17.80 1.584 23.80 .792
6.00 1.584 12.00 89.100 18.00 1.188 24.00 .792

003:0003 -—

* Site Drainage Area

| CALIB NASHYD | Area (ha)= 4.83  Curve Number (CN)=49.00

] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00

U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= L1122 (i)

TIME TO PEAK (hrs)=  12.267
RUNOFF VOLUME (m)=  16.261
TOTAL RAINFALL  (mm)=  79.200
RUNOFF COEFFICIENT = .205

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

003:0004

003:0002

00310002~~~ ==~ === .
** END OF RUN : 3

| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\24hr\
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———————————————————— Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\24hr\ 5.60 1.886 | 11.60 24.989 | 17.60 1.415 | 23.60 1.415
5.80 1.886 | 11.80 51.865 | 17.80 1.886 | 23.80 .943
TZERO = .00 hrs on 0 6.00 1.886 | 12.00 106.088 | 18.00 1.415 | 24.00 .943
METOUT= 2 (output = METRIC)
NRUN =004 | e e e e -—=
NSTORM= 1 004:0003--————————mm e e —-—
# 1=25SCS24.stm * Site Drainage Area
004:0002-——— === — o | CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
*H ] O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
*# Project Name: [Greely Commercial Center] Project Number: [11-183] U.H. Tp(hrs)= .370
*# Date : 11-13-2013
*# Modeller : [J. Lightheart] Unit Hyd Qpeak (cms)= .499
*# Company : WMI & Associates Ltd.
*# License # : 2880720 PEAK FLOW (cms)= .170 (i)
*H TIME TO PEAK (hrs)= 12.267
* RUNOFF VOLUME (mm)=  22.548
* Pre-Development Condition - Greely Commercial Center TOTAL RAINFALL (mm)= 94.301
* RUNOFF COEFFICIENT = .239

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

| READ STORM 1 Filename: 25-Year SCS Type-11 Storm Distribution ( -—
| Ptotal= 94.30 mm] Comments: 25-Year SCS Type-11 Storm Distribution ( 004:0004 -

TIME RAIN TIME RAIN TIME RAIN TIME RAIN 004:0002 -—=
hrs  mm/hr hrs  mm/hr hrs mm/hr hrs  mm/hr -—
.20 .943 6.20 1.886 12.20 18.860 18.20 1.415 004:0002 —-—
.40 .943 6.40 1.886 12.40 11.788 18.40 1.414 -
.60 .943 6.60 1.886 12.60 8.487 18.60 1.886 004:0002 -—=
.80 .943 6.80 1.886 12.80 8.016 18.80 1.415 ** END OF RUN : 4

1.00 .943 7.00 1.886 13.00 5.658 19.00 1.415

1.20 .943 7.20 1.886 13.20 4.715 19.20 1.886

1.40 .943 7.40 1.886 13.40 4.715 19.40 1.415

1.60 .943 7.60 1.886 13.60 4.715 19.60 1.886

1.80 .943 7.80 1.886 13.80 4.715 19.80 1.415

2.00 .943 8.00 1.886 14.00 4.715 20.00 1.886

2.20 .943 8.20 2.829 14.20 2.829 20.20 1.415

2.40 .943 8.40 2.829 14.40 2.829 20.40 1.415

2.60 .943 8.60 2.829 14.60 2.829 20.60 .943 | START | Project dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\SCS\24hr\

2.80 .943 8.80 2.829 14.80 2.829 20.80 1.415

3.00 .943 9.00 2.829 15.00 2.829 21.00 1.414 Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\24hr\

3.20 .943 9.20 2.829 15.20 2.357 21.20 .943

3.40 .943 9.40 2.829 15.40 2.357 21.40 1.415 TZERO = .00 hrs on 0

3.60 .943 9.60 2.829 15.60 2.357 21.60 .943 METOUT= 2 (output = METRIC)

3.80 .943 9.80 2.829 15.80 2.357 21.80 1.415 NRUN = 005

4.00 .943 10.00 2.829 16.00 2.357 22.00 .943 NSTORM= 1

4.20 1.886 10.20 5.186 16.20 2.358 22.20 .943 # 1=50SCS24.stm

4.40 1.886 10.40 5.187 16.40 2.357 22.40 1.415 | e -—=

4.60 1.886 10.60 5.186 16.60 2.357 22.60 .943 005:0002———————————— o -—=

4.80 1.886 10.80 5.187 16.80 2.357 22.80 1.414 *H

5.00 1.886 11.00 5.186 17.00 1.414 23.00 .943 *# Project Name: [Greely Commercial Center] Project Number: [11-183]

5.20 1.886 11.20 7.073 17.20 1.415 23.20 .943 *# Date : 11-13-2013

5.40 1.886 11.40 10.373 17.40 1.886 23.40 .943 *# Modeller : [J. Lightheart]
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
i3

*
* Pre-Development Condition - Greely Commercial Center

005:0002-——— === ——
| READ STORM | Filename: 50-Year SCS Type-11 Storm Distribution (
| Ptotal= 105.40 mm|] Comments: 50-Year SCS Type-11 Storm Distribution (
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.20 1.054 6.20 2.108 12.20 21.080 18.20 1.581
.40 1.054 6.40 2.108 12.40 13.175 18.40 1.581
.60 1.054 6.60 2.108 12.60 9.486 18.60 2.108
.80 1.054 6.80 2.108 12.80 8.959 18.80 1.581
1.00 1.054 7.00 2.108 13.00 6.324 19.00 1.581
1.20 1.054 7.20 2.108 13.20 5.270 19.20 2.108
1.40 1.054 7.40 2.108 13.40 5.270 19.40 1.581
1.60 1.054 7.60 2.108 13.60 5.270 19.60 2.108
1.80 1.054 7.80 2.108 13.80 5.270 19.80 1.581
2.00 1.054 8.00 2.108 14.00 5.270 20.00 2.108
2.20 1.054 8.20 3.162 14.20 3.162 20.20 1.581
2.40 1.054 8.40 3.162 14.40 3.162 20.40 1.581
2.60 1.054 8.60 3.162 14.60 3.162 20.60 1.054
2.80 1.054 8.80 3.162 14.80 3.162 20.80 1.581
3.00 1.054 9.00 3.162 15.00 3.162 21.00 1.581
3.20 1.054 9.20 3.162 15.20 2.635 21.20 1.054
3.40 1.054 9.40 3.162 15.40 2.635 21.40 1.581
3.60 1.054 9.60 3.162 15.60 2.635 21.60 1.054
3.80 1.054 9.80 3.162 15.80 2.635 21.80 1.581
4.00 1.054 10.00 3.162 16.00 2.635 22.00 1.054
4.20 2.108 10.20 5.797 16.20 2.635 22.20 1.054
4.40 2.108 10.40 5.797 16.40 2.635 22.40 1.581
4.60 2.108 10.60 5.797 16.60 2.635 22.60 1.054
4.80 2.108 10.80 5.797 16.80 2.635 22.80 1.581
5.00 2.108 11.00 5.797 17.00 1.581 23.00 1.054
5.20 2.108 11.20 7.905 17.20 1.581 23.20 1.054
5.40 2.108 11.40 11.594 17.40 2.108 23.40 1.054
5.60 2.108 11.60 27.931 17.60 1.581 23.60 1.581
5.80 2.108 11.80 57.970 17.80 2.108 23.80 1.054
6.00 2.108 12.00 118.575 18.00 1.581 24.00 1.054
005:0003—————————
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83 Curve Number (CN)=49.00
] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
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PEAK FLOW (cms)= .210 (i)
TIME TO PEAK  (hrs)=  12.267
RUNOFF VOLUME  (mm)=  27.634
TOTAL RAINFALL  (mm)= 105.400
RUNOFF COEFFICIENT = .262

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

005:0004 -—=
005:0002 -—=
005:0002 -
005:0002 -—=
005:0002-———————mmmmmmm e -
** END OF RUN : 5
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\SCS\24hr\
Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\SCS\24hr\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 006

NSTORM= 1

# 1=100SCS24.stm

006:0002-————————————— -—=
*H
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMl & Associates Ltd.
*# License # : 2880720
*H#

* Pre-Development Condition - Greely Commercial Center
*

006:0002-————————————— -—-
| READ STORM | Filename: 100-Year SCS Type-Il1 Storm Distribution
| Ptotal= 116.50 mm] Comments: 100-Year SCS Type-11 Storm Distribution
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TIME RAIN TIME RAIN TIME RAIN TIME RAIN 006:0002 -—=
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr -—
.20 1.165 6.20 2.330 12.20 23.300 18.20 1.748 006:0002 -—=
.40 1.165 6.40 2.330 12.40 14.563 18.40 1.747 -—
.60 1.165 6.60 2.330 12.60 10.485 18.60 2.330 006:0002 -
.80 1.165 6.80 2.330 12.80 9.903 18.80 1.748 -—=
1.00 1.165 7.00 2.330 13.00 6.990 19.00 1.748 006:0002 -—=
1.20 1.165 7.20 2.330 13.20 5.825 19.20 2.330 | e -—=
1.40 1.165 7.40 2.330 13.40 5.825 19.40 1.748 006:0002-———————————————— -—=
1.60 1.165 7.60 2.330 13.60 5.825 19.60 2.330 FINISH
1.80 1.165 7.80 2.330 13.80 5.825 19.80 1.748 | e -—=
2.00 1.165 8.00 2.330 14.00 5.825 20.00 2.330
2.20 1.165 8.20 3.495 14.20 3.495 20.20 1.748 WARNINGS / ERRORS / NOTES
2.40 1.165 8.40 3.495 14.40 3.495 20.40 1.748
2.60 1.165 8.60 3.495 14.60 3.495 20.60 1.165 Simulation ended on 2013-11-20 at 16:38:29
2.80 1.165 8.80 3.495 14.80 3.495 20.80 1.748
3.00 1.165 9.00 3.495 15.00 3.495 21.00 1.747
3.20 1.165 9.20 3.495 15.20 2.912 21.20 1.165
3.40 1.165 9.40 3.495 15.40 2.912 21.40 1.748
3.60 1.165 9.60 3.495 15.60 2.912 21.60 1.165
3.80 1.165 9.80 3.495 15.80 2.912 21.80 1.748
4.00 1.165 10.00 3.495 16.00 2.912 22.00 1.165
4.20 2.330 10.20 6.407 16.20 2.913 22.20 1.165
4.40 2.330 10.40 6.408 16.40 2.912 22.40 1.748
4.60 2.330 10.60  6.407 16.60 2.912 22.60 1.165
4.80 2.330 10.80 6.408 16.80 2.912 22.80 1.747
5.00 2.330 11.00 6.407 17.00 1.747 23.00 1.165
5.20 2.330 11.20 8.738 17.20 1.748 23.20 1.165
5.40 2.330 11.40 12.815 17.40 2.330 23.40 1.165
5.60 2.330 11.60 30.872 17.60 1.748 23.60 1.748
5.80 2.330 11.80 64.075 17.80 2.330 23.80 1.165
6.00 2.330 12.00 131.063 18.00 1.748 24.00 1.165
00620003 === == =
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
| 0O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .252 (i)

TIME TO PEAK (hrs)= 12.267
RUNOFF VOLUME (mm)= 33.077
TOTAL RAINFALL (mm)=116.501
RUNOFF COEFFICIENT = .284

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

006:0004 === m e e e
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2 Metric units

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

>

*

* Pre-Development Condition - Greely Commercial Center
*

*% 2-year Chicago Storm Distribution based on Ottawa, ON. rainfall (3-hr)

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

*0 ["2CHI3.stm"] <--storm filename

= T I
READ STORM STORM_FILENAME=[""STORM.001""]

e | |
* Site Drainage Area

CALIB NASHYD ID=[1], NHYD=["TOTAL"], DT=[2]min, AREA=[4.83](ha),

DWF=[0](cms), CN/C=[49], IA=[5.0](mm),
N=[3], TP=[0.37]hrs,
RAINFALL=[ , ,” , , 1(mm/hr), END=-1

Sy

*% 5-year Chicago Storm Distribution based on Owen Sound, ON. rainfall (4-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]

*% ["5CHI3.stm"] <--storm filename

o /P I ________

*% 10-year Chicago Storm Distribution based on Owen Sound, ON. rainfall (4-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]

*% ["10CHI3.stm"] <--storm Ffilename

o/ I ________

*% 25-year Chicago Storm Distribution based on Owen Sound, ON. rainfall (4-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]

*% ["25CHI3.stm™] <--storm filename

o/ I ________

*% 50-year Chicago Storm Distribution based on Owen Sound, ON. rainfall (4-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]

*% ["'50CHI3.stm™] <--storm filename

fol 7 — I ________

*% 100-year Chicago Storm Distribution based on Owen Sound, ON. rainfall (4-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]

*% ["100CHI3.stm™] <--storm filename

Y- I I
FINISH
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SSSs§s W W M M H H Y Y M M 000 999 999 =========
S WWwW MM MM H H YY MMMM O O 9 9 9 9

SSSSS WWW MMM HHHHH Y MMM O O ## 9 9 9 9 Ver 4.05

S W w M M H H Y M M O 6] 9999 9999 Sept 2011

SSSSS wWw M M H H Y M M 000 9 9 =========

9 9 9 9 # 2880720

StormWater Management HYdrologic Model 999 999 =========

SWMHYMO Ver/4.05
*xExxAkExx A single event and continuous hydrologic simulation model — ** sk

iaieiaiaiaiaialotel based on the principles of HYMO and its successors Raleioiaiaiaiaiatel
llalaiaiaiaiaiaied OTTHYMO-83 and OTTHYMO-89. lalalaialaiaiaiaied
FxAxxAkkxx Distributed by: J.F. Sabourin and Associates Inc. aialaaiaialaioie
islalalaiaiaiaialad Ottawa, Ontario: (613) 836-3884 islalalaiaiaiaialad
llalaialiaiaiaiaied Gatineau, Quebec: (819) 243-6858 lalalaialaiaiaiaied
KhxrhAAKK E-Mail: swmhymo@j fsa.Com KhAAKAAKK
+++++++++ Licensed user: WMI & Associates Ltd. FH+tE
+ttt bt Barrie SERIAL#:2880720 +ttt bt
iioioiaiaiaiaiatel ++++++ PROGRAM ARRAY DIMENSIONS ++++++ wekedededdkdkk
iieioiaiaiaiaiatel Maximum value for ID numbers : 10 iieioiaiaiaiaiatel
iaieiaiaiaiaiaiatel Max. number of rainfall points: 105408 ialeioiaiaiaiaialel
ileiaiaiaiaiaiatel Max. number of flow points : 105408 Rleloiaiaiaiaiatel

DETAILED OUTPUT

*

DATE: 2013-11-20 TIME: 16:34:37 RUN COUNTER: 000478 *

Input Filename: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\CHI\3hr\2-CYRCHI .dat *
Output TFilename: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\CHI\3hr\2-CYRCHI .out *
Summary filename: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\CHI\3hr\2-CYRCHI.sum *
User comments: *
- *
*

*

Ok X X X X ¥

00170001~ === == —
>
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H

*
* Pre-Development Condition - Greely Commercial Center

*

| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\CHI\3hr\

Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\CHI\3hr\

TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 1
# 1=2CHI3.stm
001:0002- == === === e e e -—
| READ STORM | Filename: 2-Year Chicago Storm Distribution (3-hou
| Ptotal= 30.74 mm] Comments: 2-Year Chicago Storm Distribution (3-hou
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 3.321 | 1.00 77.041 | 1.83 5.341 | 2.67 3.195
.33 3.960 | 1.17 18.393 | 2.00 4.664 | 2.83 2.978
.50 4.997 | 1.33 10.654 | 2.17 4.160 | 3.00 2.793
.67 7.063 | 1.50 7.830 | 2.33 3.768 |
.83 14.515 | 1.67 6.309 | 2.50 3.454 |
001:0003 -—
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
| 0O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .021 (i)
TIME TO PEAK (hrs)= 1.467
RUNOFF VOLUME (mm)= 2.284
TOTAL RAINFALL  (mm)=  30.739
RUNOFF COEFFICIENT = .074

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

00130004~~~ m = — .
** END OF RUN : 1
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| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\CHI\3hr\
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\CHI\3hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 002
NSTORM= 1
# 1=5CHI3.stm
002:0002—————— ==
*#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # 2880720
*H#

* Pre-Development Condition - Greely Commercial Center

\\Wmi-server\wmi-server\Data\Projects\2011\11-183\SWMHYMO\Issue_1\EX\CHI-\3hr-\2-CYRCHI .out

RUNOFF COEFFICI

ENT

.10

7

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

002:0004 -
002:0002 -—
** END OF RUN : 2
| START | Project dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\CHI\3hr\
Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\CHI\3hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 003
NSTORM= 1
# 1=10CHI3.stm
003:0002-—————————————— -—=
*H
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J- Lightheart]
*# Company : WMl & Associates Ltd.
*# License # : 2880720
*H

* Pre-Development Condition - Greely Commercial Center
*

| READ STORM | Filename: 5-Year Chicago Storm Distribution (3-hou
| Ptotal= 41.52 mm|] Comments: 5-Year Chicago Storm Distribution (3-hou
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 4.606 | 1.00 101.795 | 1.83 7.365 | 2.67 4.434
.33 5.481 | 1.17 24.920 | 2.00 6.442 | 2.83 4.136
.50 6.897 | 1.33 14.557 | 2.17 5.754 | 3.00 3.882
.67 9.704 | 1.50 10.744 | 2.33 5.219 |
.83 19.727 | 1.67 8.681 | 2.50 4.788 |
002:0003 === e e
* Site Drainage Area
| CALIB NASHYD ] Area (ha)= 4.83 Curve Number (CN)=49.00
] O1:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
—————————————————————— -H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .042 (i)
TIME TO PEAK (hrs)= 1.467
RUNOFF VOLUME (mm)= 4.433
TOTAL RAINFALL (mm)= 41.522

2/6/2014 2:35:21 PM
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003:0002- == === === e e

| READ STORM | Filename: 10-Year Chicago Storm Distribution (3-ho

| Ptotal= 48.94 mm| Comments: 10-Year Chicago Storm Distribution (3-ho

TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 5.500 | 1.00 118.657 | 1.83 8.768 | 2.67 5.295
.33  6.537 | 1.17 29.410 | 2.00 7.676 | 2.83 4.942
.50 8.214 | 1.33 17.250 | 2.17 6.861 | 3.00 4.640
.67 11.531 | 1.50 12.759 | 2.33 6.226 |
.83 23.317 | 1.67 10.324 | 2.50 5.716 |

003:0003

2/6/2014 2:35:21 PM




\\Wmi-server\wmi-server\Data\Projects\2011\11-183\SWMHYMO\Issue_1\EX\CHI-\3hr-\2-CYRCHI .out

* Site Drainage Area

| CALIB NASHYD | Area (ha)= 4.83 Cu
| 01:TOTAL DT= 2.00 | la (mm)=  5.000 #
—————————————————————— U.H. Tp(hrs)= .370

Unit Hyd Qpeak (cms)= .499

PEAK FLOW (cms)= .059 (i)

TIME TO PEAK (hrs)= 1.467

RUNOFF VOLUME (mm)= 6.262

TOTAL RAINFALL (mm)= 48.937

RUNOFF COEFFICIENT = .128

rve Number (CN)=49.00
of Linear Res.(N)= 3.00

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

00370002 == = — = =~
** END OF RUN : 3
| START | Project dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\11-183\EX\CHI\3hr\
____________________ Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\CHI\3hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 004
NSTORM= 1
# 1=25CHI3.stm
004 70002 = = = = — = =
*H

*# Project Name: [Greely Commercial Center]

*# Date
*# Modeller

1 11-13-2013
[J. Lightheart]

*# Company : WMl & Associates Ltd.

*# License # 2880720

Project Number: [11-183]

* Pre-Development Condition - Greely Commercial Center
*

004:0002----
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| READ STORM Filename: 25-Year Chicago Storm Distribution (3-ho
| Ptotal= 58.05 mm| Comments: 25-Year Chicago Storm Distribution (3-ho
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 6.587 | 1.00 139.602 | 1.83 10.479 | 2.67 6.343
.33 7.823 | 1.17 34.921 | 2.00 9.179 | 2.83 5.922
.50 9.820 | 1.33 20.546 | 2.17  8.209 | 3.00 5.562
.67 13.762 | 1.50 15.221 | 2.33 7.453 |
.83 27.718 | 1.67 12.329 | 2.50 6.845 |
004:0003 -
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00
| O1:TOTAL DT= 2.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .085 (i)
TIME TO PEAK (hrs)= 1.433
RUNOFF VOLUME (mm)= 8.867
TOTAL RAINFALL  (mm)=  58.054
RUNOFF COEFFICIENT = .153
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
004:0004 —
004:0002 -
004:0002 -
004:0002 -
** END OF RUN : 4
| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\CHI\3hr\
Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\CHI\3hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 005
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NSTORM= 1
# 1=50CHI3.stm

*# Project Name: [Greely Commercial Center] Project Number: [11-183]

*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

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

*H

* Pre-Development Condition - Greely Commercial Center
*

005:0002—————— == o
| READ STORM 1 Filename: 50-Year Chicago Storm Distribution (3-ho
| Ptotal= 64.85 mm| Comments: 50-Year Chicago Storm Distribution (3-ho
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 7.406 | 1.00 155.099 | 1.83 11.764 | 2.67 7.132
.33 8.791 | 1.17 39.035 | 2.00 10.309 | 2.83 6.660
.50 11.026 | 1.33 23.013 | 2.17  9.223 | 3.00 6.256
.67 15.436 | 1.50 17.066 | 2.33 8.376 |
.83 31.007 | 1.67 13.834 | 2.50 7.694 |
005:0003———— === —
* Site Drainage Area
| CALIB NASHYD | Area (ha)= 4.83  Curve Number (CN)=49.00
] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= .370
Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .106 (i)
TIME TO PEAK (hrs)= 1.433
RUNOFF VOLUME (mm)= 11.050
TOTAL RAINFALL (mm)= 64.854
RUNOFF COEFFICIENT = .170
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
005:0004 === === e e e e e e e e
005:0002-————— === —
00520002 === = =
005:0002-—— === === ——
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005:0002--—————————m
** END OF RUN : 5
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\11-183\EX\CHI\3hr\
Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\11-183\EX\CHI\3hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 006
NSTORM= 1
# 1=100CHI3.stm
006:0002= == === == e e e
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H#
*

* Pre-Development Condition - Greely Commercial Center
*

006:0002-—————————————

| READ STORM 1 Filename: 100-Year Chicago Storm Distribution (3-h

| Ptotal= 71.92 mm] Comments: 100-Year Chicago Storm Distribution (3-h

TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.17 8.291 | 1.00 170.585 | 1.83 13.142 | 2.67 7.986
.33 9.833 | 1.17 43.325 | 2.00 11.524 | 2.83 7.459
.50 12.321 | 1.33 25.620 | 2.17 10.314 | 3.00 7.009
.67 17.220 | 1.50 19.029 | 2.33  9.371 |
.83 34.453 | 1.67 15.441 | 2.50 8.612 |

006:0003

* Site Drainage Area

| CALIB NASHYD | Area (ha)= 4.83  Curve Number  (CN)=49.00

] 01:TOTAL DT= 2.00 | la (mm)=  5.000 # of Linear Res.(N)= 3.00

U.H. Tp(hrs)= .370
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Unit Hyd Qpeak (cms)= .499
PEAK FLOW (cms)= .130 (i)
TIME TO PEAK (hrs)= 1.433

RUNOFF VOLUME (mm)= 13.519
TOTAL RAINFALL (mm)= 71.923
RUNOFF COEFFICIENT = .188

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

WARNINGS / ERRORS / NOTES

Simulation ended on 2013-11-20 at 16:34:37
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2 Metric units

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

>

*

* Post-Development Condition - Greely Commercial Center
*

*% 25mm Chicago Storm Distribution based on Ottawa, ON. rainfall (3-hr)

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

*0 ["25mm3hr.stm'] <--storm filename

e oo I
READ STORM STORM_FILENAME=[""STORM.001""]

B e B e L L e e e |

* Total Drainage Area
CALIB STANDHYD ID=[1], NHYD=["TOTAL"], DT=[2](min), AREA=[4.83](ha),
XIMP=[0.69], TIMP=[0.69], DWF=[0](cms), LOSS=[2],
SCS curve number CN=[49],
Pervious  surfaces: IAper=[5.0](mm), SLPP=[7.01(%),
LGP=[30](m), MNP=[0.25], SCP=[0](min),
Impervious surfaces: I1Aimp=[2.0](mm), SLPI=[0.4](%),
LGI=[230](m), MNI=[0.013], SCI=[0](min),
RAINFALL=L , , , , J(mw/hr) , END=-1

Fhm—mm oo |--——--—m o |
* Depressed Storage Area (Basin)
ROUTE RESERVOIR IDout=[2], = NHYD=["Basin™], IDin=[1],
RDT=[2](min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)

[ 0.000 , 0.0000 ]

[ 0.013 , 0.0135

[ 0.015 , 0.0278 _

[ 0.017 , 0.0430 _

[ 0.019 , 0.0592 ]

[ 0.020 , 0.0764 _

[ 0.021 , 0.0884 _

[ 0.026 , 0.1074 _

[ 0.041 , 0.1274 °

[ 0.072 , 0.1485

[ 0.116 , 0.1708 _

[ 0.133 , 0.1864 _

[ 0.147 , 0.2025 _

[ 0.198 , 0.2277 ]

[ 0.364 , 0.2542 ]

[ 0.697 , 0.2821 _

[ -1, -1 ] (max twenty pts)

IDovf=[ ], NHYDovf=[ 1]

fo /T — I ________
*% 2-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]
*0 ['2SCS12_.stm™] <--storm filename
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*(

|
*% 5-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]

*% ['5SCS12.stm™] <--storm filename

*0p | TR |
*% 10-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]

*% ['10SCS12.stm™] <--storm filename

A e e |

*% 25-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]

*0 ['25SCS12.stm™] <--storm filename

*o J-=mmmmmmm e I
*% 50-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]

*% ['50SCS12.stm™] <--storm filename

o T T I
*% 100-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (12-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[7]

*% ['100SCS12.stm™] <--storm filename

9 == I
FINISH
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H

*

* Post-Development Condition - Greely Commercial Center

*

SSSSS W W M M H H Y Y M M 000 999 999 =========
S WWW MMM H H YY MMMM O O 9 9 9 9
SSSSS WWW MMM HHHHH Y MMM O 0O ## 9 9 9 9 Ver 4.05
S W w M M H H Y M M O (0] 9999 9999 Sept 2011
SSSSS wWw M M H H Y M M 000 9 9  =========
9 9 9 9 # 2880720
StormWater Management HYdrologic Model 999 999 =========
SWMHYMO Ver/4.05
*xExxAkExx A single event and continuous hydrologic simulation model — ** sk
iaieiaiaiaiaialotel based on the principles of HYMO and its successors Raleioiaiaiaiaiatel
llalaiaiaiaiaiaied OTTHYMO-83 and OTTHYMO-89. lalalaialaiaiaiaied
FxAxxAkkxx Distributed by: J.F. Sabourin and Associates Inc. aialaaiaialaioie
islalalaiaiaiaialad Ottawa, Ontario: (613) 836-3884 islalalaiaiaiaialad
llalaialiaiaiaiaied Gatineau, Quebec: (819) 243-6858 lalalaialaiaiaiaied
KhxrhAAKK E-Mail: swmhymo@j fsa.Com KhAAKAAKK
+++++++++ Licensed user: WMI & Associates Ltd. FH+tE
b Barrie SERIAL#:2880720 b
iioioiaiaiaiaiatel ++++++ PROGRAM ARRAY DIMENSIONS ++++++ wekedededdkdkk
iieioiaiaiaiaiatel Maximum value for ID numbers : 10 iieioiaiaiaiaiatel
iaieiaiaiaiaiaiatel Max. number of rainfall points: 105408 ialeioiaiaiaiaialel
ileiaiaiaiaiaiatel Max. number of flow points : 105408 Rleloiaiaiaiaiatel
DETAILILED OUTPUT
* DATE: 2013-12-13 TIME: 16:33:04 RUN COUNTER: 000565 *
* Input  Filename: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\2-CYRSCS.dat *
* Qutput TFilename: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\2-CYRSCS.out *
* Summary Ffilename: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\2-CYRSCS.sum *
* User comments: *
* l : *
* 2 - *
* 3. *
001:000]———————
>
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
2/6/2014 2:38:10 PM 1/16

| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\
Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 1
# 1=25mm3hr.stm
001:0002- == === === e e e -—
| READ STORM | Filename: 25mm Chicago Storm Distribution (3-hour)
| Ptotal= 24.99 mm| Comments: 25mm Chicago Storm Distribution (3-hour)
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 2.700 | 1.00 62.660 | 1.83 4.340 | 2.67 2.600
.33 3.220 | 1.17 14.960 | 2.00 3.790 | 2.83 2.420
.50 4.060 | 1.33 8.660 | 2.17 3.380 | 3.00 2.270
.67 5.740 | 1.50 6.370 | 2.33 3.060 |
.83 11.800 | 1.67 5.130 | 2.50 2.810 |
001:0003 -—
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
| O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 .50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten.(mm/hr)= 62.66 1.48
over (min) 6.00 28.00
Storage Coeff. (min)= 6.68 (ii) 28.69 (ii)
Unit Hyd. Tpeak (min)= 6.00 28.00
Unit Hyd. peak (cms)= .17 .04
*TOTALS*
PEAK FLOW (cms)= .43 .00 433 (iii)
TIME TO PEAK (hrs)= 1.03 1.57 1.033
RUNOFF VOLUME (mm)= 22.99 1.41 16.302
TOTAL RAINFALL (mm)= 24.99 24.99 24.995
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RUNOFF COEFFICIENT = .92 .06 .652 # 1=2SCS12.stm
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 002:0002 -—=
CN* = 49.0 la = Dep. Storage (Above) >
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL *# Project Name: [Greely Commercial Center] Project Number: [11-183]
THAN THE STORAGE COEFFICIENT. *# Date 1 11-13-2013
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. *# Modeller : [J. Lightheart]
*# Company : WMl & Associates Ltd.
———————————————————— *# License # : 2880720
001:0004-———————————— *H
* Depressed Storage Area (Basin) *
————————————————————— * Post-Development Condition - Greely Commercial Center
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. *
| IN>01:(TOTAL ) | _—
] OUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE 002:0002 -
--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.) | READ STORM | Filename: 2-Year SCS Type-11 Storm Distribution (1
.000 .OOOOE+00 | 041 .1274E+00 | Ptotal= 44.50 mm] Comments: 2-Year SCS Type-11 Storm Distribution (1
.013 .1350E-01 | .072 _.1485E+00
.015 .2780E-01 | .116 .1708E+00 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
.017 .4300E-01 | .133 .1864E+00 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.019 .5920E-01 | .147 .2025E+00 .50 .890 | 3.50 1.780 | 6.50 8.010 | 9.50 1.780
.020 .7640E-01 | .198 .2277E+00 1.00 .890 | 4.00 1.780 | 7.00 3.560 | 10.00 -890
.021 .8840E-01 | .364 _2542E+00 1.50 .890 | 4.50 2.670 | 7.50 2.670 | 10.50 -890
.026 .1074E+00 | .697 .2821E+00 2.00 .890 | 5.00 3.560 | 8.00 2.670 | 11.00 .890
2.50 1.780 | 5.50 5.340 | 8.50 1.780 | 11.50 .890
ROUTING RESULTS AREA QPEAK TPEAK R.V. 3.00 1.780 | 6.00 40.050 | 9.00 1.780 | 12.00 -890
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .433 1.033 16.302 | e -—-
OUTFLOW<02: (Basin ) 4.83 .019 3.067 16.302 002:0003 === === === — = -—
* Total Drainage Area
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 4.441
TIME SHIFT OF PEAK FLOW (min)= 122.00 | CALIB STANDHYD | Area (ha)= 4.83
MAXIMUM STORAGE  USED (ha.m.)=.6336E-01 | O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
———————— IMPERVIOUS PERVIOUS (i)
001:0005-——————— = Surface Area (ha)= 3.33 1.50
** END OF RUN : 1 Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff.Inten.(mm/hr)= 40.05 5.12
over (min) 8.00 22.00
Storage Coeff. (min)= 7.99 (i) 21.38 (ii)
———————————————————— Unit Hyd. Tpeak (min)= 8.00 22.00
| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\ Unit Hyd. peak (cms)= .14 .05
*TOTALS*
———————————————————— Rainfall dir.: C:\Users\JLIGHT~I\TEMP_S~1\SCS\12hr\ PEAK FLOW (cms)= .36 .01 .368 (iii)
TIME TO PEAK (hrs)= 6.00 6.23 6.000
TZERO = .00 hrs on 0 RUNOFF VOLUME (mm)= 42.50 5.13 30.917
METOUT= 2 (output = METRIC) TOTAL RAINFALL (mm)= 44 .50 44 .50 44 .500
NRUN = 002 RUNOFF COEFFICIENT = .96 J12 .695
NSTORM= 1
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(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: # 1=5SCS12.stm
CN* = 49.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 003:0002
THAN THE STORAGE COEFFICIENT. *H
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. *# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
———————————————— *# Modeller : [J. Lightheart]
00220004 === === = = e *# Company : WMl & Associates Ltd.
* Depressed Storage Area (Basin) *# License # : 2880720
_____________________ Rt -3
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. *
| IN>01:(TOTAL ) | * Post-Development Condition - Greely Commercial Center
] OUT<02:(Basin ) | ========= (QUTLFOW STORAGE TABLE ========= *
————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.) 003:0002
.000 .0000E+00 | .041 .1274E+00
.013 .1350E-01 | .072 .1485E+00 | READ STORM | Filename: 5-Year SCS Type-11 Storm Distribution (1
.015 .2780E-01 | .116 .1708E+00 | Ptotal= 61.80 mm] Comments: 5-Year SCS Type-11 Storm Distribution (1
.017 .4300E-01 | .133 _1864E+00
.019 .5920E-01 | .147 .2025E+00 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
.020 .7640E-01 | .198 .2277E+00 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.021 .8840E-01 | .364 .2542E+00 .50 1.236 | 3.50 2.472 | 6.50 11.124 | 9.50 2.472
.026 .1074E+00 | .697 .2821E+00 1.00 1.236 | 4.00 2.472 | 7.00 4.944 | 10.00 1.236
1.50 1.236 | 4.50 3.708 | 7.50 3.708 | 10.50 1.236
ROUTING RESULTS AREA QPEAK TPEAK R.V. 2.00 1.236 | 5.00 4.944 | 8.00 3.708 | 11.00 1.236
———————————————————— (ha) (cms) (hrs) (mm) 2.50 2.472 | 5.50 7.416 | 8.50 2.472 | 11.50 1.236
INFLOW >01: (TOTAL ) 4.83 .368 6.000 30.917 3.00 2.472 | 6.00 55.620 | 9.00 2.472 | 12.00 1.236
OUTFLOW<02: (Basin ) 4.83 .024 8.133 30.917
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 6.631 003:0003-=======mm e e
TIME SHIFT OF PEAK FLOW (min)=  128.00 * Total Drainage Area
MAXIMUM  STORAGE USED (ha.m.)=_.1014E+00
| CALIB STANDHYD | Area (ha)= 4.83
———————————————— ] 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
002:0005-————— ===
———————————————— IMPERVI0US PERVIOUS (i)
002:0002-————————m Surface Area (ha)= 3.33 1.50
** END OF RUN : 2 Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff.Inten.(mm/hr)= 55.62 10.99
over (min) 8.00 16.00
Storage Coeff. (min)= 7.01 (i) 16.87 (ii)
———————————————————— Unit Hyd. Tpeak (min)= 8.00 16.00
| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\ Unit Hyd. peak (cms)= .15 .07
*TOTALS*
———————————————————— Rainfall dir.: C:\Users\JLIGHT~I\TEMP_S~1\SCS\12hr\ PEAK FLOW (cms)= .50 .03 .530 (iii)
TIME TO PEAK (hrs)= 6.00 6.13 6.000
TZERO = .00 hrs on 0 RUNOFF VOLUME (mm)= 59.80 10.04 44 .376
METOUT= 2 (output = METRIC) TOTAL RAINFALL (mm)= 61.80 61.80 61.800
NRUN = 003 RUNOFF COEFFICIENT = .97 .16 .718
NSTORM= 1
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(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: NRUN = 004
CN* = 49.0 la = Dep. Storage (Above) NSTORM= 1
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL # 1=10SCS12.stm
THAN THE STORAGE COEFFICIENT. e
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 004:0002-= === === e e
*H#
———————————————— *# Project Name: [Greely Commercial Center] Project Number: [11-183]
003:0004 ————— === —— *# Date : 11-13-2013
* Depressed Storage Area (Basin) *# Modeller : [J. Lightheart]
————————————————————— *# Company : WMI & Associates Ltd.
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. *# License # : 2880720
| IN>01:(TOTAL ) | 4
] OUT<02:(Basin ) | ========= (QUTLFOW STORAGE TABLE ========= *
————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE * Post-Development Condition - Greely Commercial Center
(cms) (ha.m.) | (cms) (ha.m.) *
.000 .0000E+00 | .041 .1274E+00 | e e
.013 .1350E-01 | .072 .1485E+00 004:0002--——————————
.015 .2780E-01 | .116 .1708E+00
.017 .4300E-01 | .133 .1864E+00 | READ STORM | Filename: 10-Year SCS Type-11 Storm Distribution (
.019 .5920E-01 | -147  .2025E+00 | Ptotal= 73.30 mm|] Comments: 10-Year SCS Type-I1 Storm Distribution (
.020 .7640E-01 | .198 .2277E+00
.021 .8840E-01 | .364 .2542E+00 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
.026 .1074E+00 | .697 .2821E+00 hrs mm/hr | hrs mm/hr | hrs mm/Zhr | hrs mm/hr
.50 1.466 | 3.50 2.932 | 6.50 13.194 | 9.50 2.932
ROUTING RESULTS AREA QPEAK TPEAK R.V. 1.00 1.466 | 4.00 2.932 | 7.00 5.864 | 10.00 1.466
———————————————————— (ha) (cms) (hrs) (mm) 1.50 1.466 | 4.50 4.398 | 7.50 4.398 | 10.50 1.466
INFLOW >01: (TOTAL ) 4.83 .530 6.000 44 .376 2.00 1.466 | 5.00 5.864 | 8.00 4.398 | 11.00 1.466
OUTFLOW<02: (Basin ) 4.83 .057 6.933 44 .376 2.50 2.932 | 5.50 8.796 | 8.50 2.932 | 11.50 1.466
3.00 2.932 | 6.00 65.970 | 9.00 2.932 | 12.00 1.466
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 10.816
TIME SHIFT OF PEAK FLOW (min)= 56.00
MAXIMUM STORAGE  USED (ha.m.)=_1385E+00 004:0003
* Total Drainage Area
003:0005-————— == | CALIB STANDHYD | Area (ha)= 4.83
———————————————— ] 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
003:0002-————— = e e
---------------- IMPERVIOUS PERVIOUS (i)
003:0002—————— == — Surface Area (ha)= 3.33 1.50
** END OF RUN : 3 Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten.(mm/hr)= 65.97 15.33
over (min) 6.00 16.00
Storage Coeff. (min)= 6.55 (ii) 15.18 (ii)
———————————————————— Unit Hyd. Tpeak (min)= 6.00 16.00
| START | Project dir.: C:\Users\JLIGHT~I\TEMP_S~1\SCS\12hr\ Unit Hyd. peak (cms)= .18 .07
*TOTALS*
———————————————————— Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\ PEAK FLOW (cms)= .60 .04 .642 (iii)
TIME TO PEAK (hrs)= 6.00 6.13 6.000
TZERO = .00 hrs on 0 RUNOFF VOLUME (mm)= 71.30 14.02 53.544
METOUT= 2 (output = METRIC) TOTAL RAINFALL  (mm)= 73.30 73.30 73.300
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RUNOFF COEFFICIENT = .97 .19 -730

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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———————————

* Depressed Storage Area (Basin)

| ROUTE RESERVOIR | Requested routing time step = 2.0 min.

| IN>01:(TOTAL ) |

| OUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE
————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE

(cms) (ha.m.)
.000 .0O0O0E+00
.013 .1350E-01 .072 _.1485E+00
.015 .2780E-01 .116 .1708E+00

| (cms) (ha.m.)

|

I
.017 .4300E-01 | .133 .1864E+00

1

|

|

1

-041 .1274E+00

-019 .5920E-01 -147 .2025E+00
-020 .7640E-01 -198 .2277E+00
.021 .8840E-01 .364 .2542E+00
-026 .1074E+00 .697 .2821E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .642 6.000 53.544
OUTFLOW<02: (Basin ) 4.83 .097 6.667 53.544

PEAK  FLOW REDUCTION [Qout/Qin](%)= 15.035
TIME SHIFT OF PEAK FLOW (min)=  40.00
MAXIMUM STORAGE  USED (ha.m.)=.1609E+00

00420002~ === === = m
** END OF RUN : 4

| START | Project dir.: C:\Users\JLIGHT~I\TEMP_S~1\SCS\12hr\
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Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 005

NSTORM= 1

# 1=25SCS12.stm

005:0002--——————— == — -—=
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H

* Post-Development Condition - Greely Commercial Center
*

005:0002 -—=
| READ STORM 1 Filename: 25-Year SCS Type-l11 Storm Distribution (
| Ptotal= 87.70 mm|] Comments: 25-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
50 1.754 | 3.50 3.508 | 6.50 15.786 | 9.50 3.508
1.00 1.754 | 4.00 3.508 | 7.00 7.016 | 10.00 1.754
1.50 1.754 | 4.50 5.262 | 7.50 5.262 | 10.50 1.754
2.00 1.754 | 5.00 7.016 | 8.00 5.262 | 11.00 1.754
2.50 3.508 | 5.50 10.524 | 8.50 3.508 | 11.50 1.754
3.00 3.508 | 6.00 78.930 | 9.00 3.508 | 12.00 1.754
005:0003—————————— -—=
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
] 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten.(mm/hr)= 78.93 22.05
over (min) 6.00 14.00
Storage Coeff. (min)= 6.09 (ii) 13.56 (ii)
Unit Hyd. Tpeak (min)= 6.00 14.00
Unit Hyd. peak (cms)= .19 .08
*TOTALS*
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PEAK FLOW (cms)= .72 .07 785 (iii)
TIME TO PEAK  (hrs)= 6.00 6.10 6.000
RUNOFF VOLUME (nm)= 85.70 19.71 65.242
TOTAL RAINFALL  (mm)= 87.70 87.70 87.700
RUNOFF COEFFICIENT = .98 .22 744

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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.

00520004 - —— === === —

* Depressed Storage Area (Basin)

| ROUTE RESERVOIR | Requested routing time step = 2.0 min.

| IN>01:(TOTAL ) |

| OUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE =========
————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE

(cms) (ha.m.)
.000 .000OE+00
.013 .1350E-01 .072 .1485E+00
.015 .2780E-01 .116 .1708E+00

| (cms) (ha.m.)

1

I
.017 .4300E-01 | .133 .1864E+00

1

|

|

|

.041 .1274E+00

-019 .5920E-01 -147  .2025E+00
-.020 .7640E-01 -198 .2277E+00
.021 .8840E-01 -364 .2542E+00
-026 .1074E+00 .697 .2821E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .785 6.000 65.242
OUTFLOW<02: (Basin ) 4.83 .136 6.600 65.242

PEAK  FLOW REDUCTION [Qout/Qin](%)= 17.368
TIME SHIFT OF PEAK FLOW (min)=  36.00
MAXIMUM STORAGE  USED (ha.m.)=_1903E+00

00520002~ — == == e
** END OF RUN : 5
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| START | Project dir.: C:\Users\JLIGHT~1I\TEMP_S~1\SCS\12hr\

Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\

TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 006
NSTORM= 1

# 1=50SCS12.stm

006:0002 —-—
*H

*# Project Name: [Greely Commercial Center] Project Number: [11-183]

*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMl & Associates Ltd.

*# License # : 2880720

*H

* Post-Development Condition - Greely Commercial Center
*

006:0002- == === === e e e -—
| READ STORM | Filename: 50-Year SCS Type-11 Storm Distribution (
| Ptotal= 98.40 mm| Comments: 50-Year SCS Type-I11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
50 1.968 | 3.50 3.936 | 6.50 17.712 | 9.50 3.936
1.00 1.968 ] 4.00 3.936 | 7.00 7.872 | 10.00 1.968
1.50 1.968 | 4.50 5.904 | 7.50 5.904 | 10.50 1.968
2.00 1.968 | 5.00 7.872 | 8.00 5.904 | 11.00 1.968
2.50 3.936 | 5.50 11.808 | 8.50 3.936 | 11.50 1.968
3.00 3.936 | 6.00 88.560 | 9.00 3.936 | 12.00 1.968
006:0003--=====——— e e -—
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
| 0O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
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Max.eff. Inten. (mm/hr)= 88.56 27.84
over (min) 6.00 12.00
Storage Coeff. (min)= 5.82 (ii) 12.62 (ii)
Unit Hyd. Tpeak (min)= 6.00 12.00
Unit Hyd. peak (cms)= .19 .09
PEAK FLOW (cms)= .81 .09
TIME TO PEAK (hrs)= 6.00 6.07
RUNOFF VOLUME (mm)= 96.40 24.38
TOTAL RAINFALL (mm)= 98.40 98.40
RUNOFF COEFFICIENT = .98 .25

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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.

*TOTALS*

.895 (iii)
6.000
74.075
98.400
.753

006:0004

* Depressed Storage Area (Basin)
| ROUTE RESERVOIR |
| IN>01:(TOTAL ) |
] OUT<02:(Basin ) |

Requested routing time step = 2.0

OUTLFOW STORAGE TABLE

————————————————————— OUTFLOW STORAGE | OUTFLOW
(cms) (ha.m.) (cms)

.000 .000OE+00 .041

.013 .1350E-01 .072

.015 .2780E-01 .116

|
|
I
.017 _4300E-01 | .133
|
|
|
|

.019 .5920E-01 .147
.020 .7640E-01 .198
.021 .8840E-01 .364
.026 .1074E+00 .697
ROUTING RESULTS AREA QPEAK TPEAK
———————————————————— (ha) (cms) (hrs)
INFLOW >01: (TOTAL ) 4.83 .895 6.000
OUTFLOW<02: (Basin ) 4.83 .169 6.567

PEAK FLOW REDUCTION [Qout/Qin](%)=
TIME SHIFT OF PEAK FLOW (min)=
MAXIMUM STORAGE  USED (ha.m.)=.2

min.

STORAGE
(ha.m.)

-1274E+00
-1485E+00
-1708E+00
.1864E+00
.2025E+00
-2277E+00
.2542E+00
.2821E+00

R.V.

(mm)
74.075
74.075

18.897
34.00
135E+00
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006:0002
006:0002
** END OF RUN : 6
| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\
Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\12hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 007
NSTORM= 1
# 1=100SCS12.stm
007:0002——————— == —
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J- Lightheart]
*# Company : WMl & Associates Ltd.
*# License # o 2880720
*H

*

* Post-Development Condition - Greely Commercial Center
*

007:0002- === === e e
| READ STORM | Filename: 100-Year SCS Type-Il1 Storm Distribution
| Ptotal= 109.10 mm] Comments: 100-Year SCS Type-11 Storm Distribution
TIME RAIN |  TIME RAIN |  TIME RAIN |  TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
50 2.182 | 3.50 4.364 | 6.50 19.638 | 9.50 4.364
1.00 2.182 | 4.00 4.364 | 7.00 8.728 | 10.00 2.182
1.50 2.182 ] 4.50 6.546 | 7.50 6.546 | 10.50 2.182
2.00 2.182 | 5.00 8.728 | 8.00 6.546 | 11.00 2.182
2.50 4.364 | 5.50 13.092 | 8.50 4.364 | 11.50 2.182
3.00 4.364 | 6.00 98.190 | 9.00 4.364 | 12.00 2.182
007:0003-—————————
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
] 0O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00

2/6/2014 2:38:10 PM
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IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 .50
Dep. Storage (mm)= 2.00 5.00
Average Slope %)= .40 7.00
Length m)= 230.00 30.00
Mannings n = 013 -250
Max.eff.Inten.(mm/hr)= 98.19 33.53
over (min) 6.00 12.00

Storage Coeff. (min)= 5.58 (ii) 11.90 (ii)
Unit Hyd. Tpeak (min)= 6.00 12.00
Unit Hyd. peak (cms)= 20 .09
PEAK FLOW (cms)= .90 J11
TIME TO PEAK (hrs)= 6.00 6.07
RUNOFF VOLUME (mm)= 107.10 29.41
TOTAL RAINFALL  (mm)= 109.10 109.10
RUNOFF COEFFICIENT = .98 .27

@

CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 49.0 la = D
THAN THE STORAGE COEF

ep. Storage

FICIENT.

(Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF Al

NY.

*TOTALS*
1.005 (iii)
6.000

83.016

109.100

_761
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007

-0005

007

-0002

007

:0002

007

-0002

007

:0002

007

-0002

007

:0002
FINISH

WARNINGS / ERRORS / NOTES

Simulation ended on 2013-12-13

at 16

:33:04

007:0004----

* Depressed Storage Area (Basin)
| ROUTE RESERVOIR |
| IN>01:(TOTAL ) |
| OUT<02:(Basin ) |

Requested routing time step = 2.0

== OUTLFOW STORAGE TABLE

--------------------- OUTFLOW STORAGE | OUTFLOW
(cms) (ha.m.) | (cms)

.000 .0000E+00 | .041

.013 .1350E-01 | .072

.015 .2780E-01 | .116

.017 .4300E-01 | .133

.019 .5920E-01 | .147

.020 .7640E-01 | .198

.021 .8840E-01 | .364

.026 .1074E+00 | .697

ROUTING RESULTS AREA QPEAK TPEAK
———————————————————— (ha) (cms) (hrs)
INFLOW >01: (TOTAL ) 4.83 1.005 6.000
OUTFLOW<02: (Basin ) 4.83 .230 6.500

PEAK FLOW

REDUCTION [Qout/Qin](%)=

TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE  USED

(min)=

min.

(ha.m.)

.1274E+00
-1485E+00
-1708E+00
.1864E+00
.2025E+00
.2277E+00
-2542E+00
-2821E+00

R.V.
(mm)
83.016
83.016

22.878
30.00

(ha.m_)=.2328E+00
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2 Metric units

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

>

*

* Post-Development Condition - Greely Commercial Center
*

*% 25mm Chicago Storm Distribution based on Ottawa, ON. rainfall (3-hr)

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

*0 ["25mm3hr.stm'] <--storm filename

Fp e f o= I
READ STORM STORM_FILENAME=[""STORM.001""]

B e B e L L e e e |
* Total Drainage Area

CALIB STANDHYD ID=[1], NHYD=["TOTAL"], DT=[2](min), AREA=[4.83](ha),

XIMP=[0.69], TIMP=[0.69], DWF=[0](cms), LOSS=[2],

SCS curve number CN=[49],

Pervious  surfaces: IAper=[5.0](mm), SLPP=[7.01(%),
LGP=[30](m), MNP=[0.25], SCP=[0](min),

Impervious surfaces: I1Aimp=[2.0](mm), SLPI=[0.4](%),
LGI=[230](m), MNI=[0.013], SCI=[0](min),

RAINFALL=L , , , , J(mw/hr) , END=-1

Fhm—mm oo |--——--—m o |
* Depressed Storage Area (Basin)
ROUTE RESERVOIR IDout=[2], = NHYD=["Basin™], IDin=[1],
RDT=[2](min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)
[ 0.000 , 0.0000 ]
[ 0.013 , 0.0135
[ 0.015 , 0.0278 _
[ 0.017 , 0.0430 _
[ 0.019 , 0.0592 ]
[ 0.020 , 0.0764 _
[ 0.021 , 0.0884 _
[ 0.026 , 0.1074 _
[ 0.041 , 0.1274 °
[ 0.072 , 0.1485
[ 0.116 , 0.1708 _
[ 0.133 , 0.1864 _
[ 0.147 , 0.2025 _
[ 0.198 , 0.2277 ]
[ 0.364 , 0.2542 ]
[ 0.697 , 0.2821 _
[ -1, -1 ] (max twenty pts)
IDovf=[ ], NHYDovf=[ 1]
fo /T — I ________
*% 2-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]
*0 ['2SCS6.stm™] <--storm filename
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*(

|
*% 5-year SCS Type-I11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]

*% ['5SCS6.stm"] <--storm filename

>0, |-———— e

*% 10-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]

*% ["10SCS6.stm™] <--storm Ffilename

A e e |

*% 25-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]

*% ['25SCS6.stm™] <--storm Ffilename

*0) I ________

*% 50-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]

*% ['50SCS6.stm™] <--storm filename

o J-==-mmmmmm oo I
*% 100-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (6-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[7]

*% ["100SCS6.stm™] <--storm Filename

9 == I
FINISH
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
SSSSS W W M M H H Y Y M M 000 999 999 ========= *H
S WWW MMM H H YY MMMM O O 9 9 9 9 *
SSSSS WWW MMM HHHHH Y MMM O 0O ## 9 9 9 9 Ver 4.05 * Post-Development Condition - Greely Commercial Center
S W w M M H H Y M M O (0] 9999 9999 Sept 2011 *
SSSSS ww M M H H Y M M 000 9 9 =========
9 9 9 9 # 2880720 | START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
StormWater Management HYdrologic Model 999 999 =========
Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
SWMHYMO Ver/4.05 TZERO = .00 hrs on 0
*xExxAkExx A single event and continuous hydrologic simulation model — ** sk METOUT= 2 (output = METRIC)
iaieiaiaiaiaialotel based on the principles of HYMO and its successors Raleioiaiaiaiaiatel NRUN = 001
llalaiaiaiaiaiaied OTTHYMO-83 and OTTHYMO-89. lalalaialaiaiaiaied NSTORM= 1
# 1=25mm3hr.stm
FxAxxAkkxx Distributed by: J.F. Sabourin and Associates Inc. e sttt T -
islalalaiaiaiaialad Ottawa, Ontario: (613) 836-3884 islalalaiaiaiaialad 001:0002—————————— e -—=
llalaialiaiaiaiaied Gatineau, Quebec: (819) 243-6858 lalalaialaiaiaiaied
oialaloioialoioiel E-Mail: swmhymo@jfsa.Com ialaloioialaiolel | READ STORM | Filename: 25mm Chicago Storm Distribution (3-hour)

| Ptotal= 24.99 mm| Comments: 25mm Chicago Storm Distribution (3-hour)

L I e i o o o TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
+++++++++ Licensed user: WMI & Associates Ltd. b hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
R Barrie SERIAL#:2880720 R .17 2.700 | 1.00 62.660 | 1.83 4.340 | 2.67 2.600
L L o RmAn LS L s .33 3.220 | 1.17 14.960 | 2.00 3.790 | 2.83 2.420
.50 4.060 | 1.33 8.660 | 2.17 3.380 | 3.00 2.270
.67 5.740 | 1.50 6.370 | 2.33 3.060 |
iioioiaiaiaiaiatel ++++++ PROGRAM ARRAY DIMENSIONS ++++++ lalalalaiaiaiaioied .83 11.800 | 1.67 5.130 | 2.50 2.810 |
iieioiaiaiaiaiatel Maximum value for 1D numbers 10 iielaleioialeioll
iaieiaiaiaiaiaiatel Max. number of rainfall points: 105408 ialeioiaiaiaiaialel -—
ileiaiaiaiaiaiatel Max. number of flow points : 105408 Rleloiaiaiaiaiatel 001:0003 -—
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
DETAILED OUTPUT ] 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
* DATE: 2013-12-13 TIME: 16:31:34 RUN COUNTER: 000564 * IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
* Input  Filename: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\2-CYRSCS.dat * Dep. Storage (mm)= 2.00 5.00
* Qutput TFilename: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\2-CYRSCS.out * Average Slope )= .40 7.00
* Summary filename: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\2-CYRSCS.sum * Length (m)= 230.00 30.00
* User comments: * Mannings n = .013 .250
* l: *
* 2: * Max.eff. Inten.(mm/hr)= 62.66 1.48
* 3: * over (min) 6.00 28.00
Storage Coeff. (min)= 6.68 (ii) 28.69 (ii)
Unit Hyd. Tpeak (min)= 6.00 28.00
———————————————————— Unit Hyd. peak (cms)= .17 .04
001:000]——————— *TOTALS*
gt PEAK FLOW (cms)= .43 .00 433 (iii)
*# Project Name: [Greely Commercial Center] Project Number: [11-183] TIME TO PEAK (hrs)= 1.03 1.57 1.033
*# Date : 11-13-2013 RUNOFF VOLUME (mm)= 22.99 1.41 16.302
*# Modeller [J. Lightheart] TOTAL RAINFALL (mm)= 24.99 24.99 24.995
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RUNOFF COEFFICIENT = .92 .06 .652 # 1=2SCS6.stm
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 002:0002 -—=
CN* = 49.0 la = Dep. Storage (Above) >
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL *# Project Name: [Greely Commercial Center] Project Number: [11-183]
THAN THE STORAGE COEFFICIENT. *# Date 1 11-13-2013
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. *# Modeller : [J. Lightheart]
*# Company : WMl & Associates Ltd.
———————————————————— *# License # : 2880720
001:0004-———————————— *H
* Depressed Storage Area (Basin) *
————————————————————— * Post-Development Condition - Greely Commercial Center
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. *
| IN>01:(TOTAL ) | _—
] OUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE 002:0002 -
--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.) | READ STORM | Filename: 2-Year SCS Type-11 Storm Distribution (6
.000 .OOOOE+00 | 041 .1274E+00 | Ptotal= 38.10 mm] Comments: 2-Year SCS Type-11 Storm Distribution (6
.013 .1350E-01 | .072 _.1485E+00
.015 .2780E-01 | .116 .1708E+00 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
.017 .4300E-01 | .133 .1864E+00 hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.019 .5920E-01 | .147 .2025E+00 .50 1.524 | 2.00 3.048 | 3.50 9.906 | 5.00 2.286
.020 .7640E-01 | .198 .2277E+00 1.00 1.524 | 2.50 5.334 | 4.00 4.572 | 5.50 1.524
.021 .8840E-01 | .364 _2542E+00 1.50 3.048 | 3.00 38.862 | 4.50 3.048 | 6.00 1.524
.026 .1074E+00 | .697 .2821E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V. 002:0003-————————— -—
———————————————————— (ha) (cms) (hrs) (mm) * Total Drainage Area
INFLOW >01: (TOTAL ) 4.83 .433 1.033 16.302
OUTFLOW<02: (Basin ) 4.83 .019 3.067 16.302 | CALIB STANDHYD | Area (ha)= 4.83
| 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 4.441
TIME SHIFT OF PEAK FLOW (min)= 122.00 IMPERVIOUS PERVIOUS (i)
MAXIMUM STORAGE USED (ha.m.)=.6336E-01 Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
———————— Average Slope @)= .40 7.00
00120005 ——————mm o Length (m)= 230.00 30.00
** END OF RUN : 1 Mannings n = .013 .250
Max.eff. Inten.(mm/hr)= 38.86 3.76
over (min) 8.00 24.00
Storage Coeff. (min)= 8.09 (i) 23.24 (i)
Unit Hyd. Tpeak (min)= 8.00 24.00
Unit Hyd. peak (cms)= .14 .05
*TOTALS*
-------------------- PEAK FLOW (cms)= .35 .01 .353 (iii)
| START | Project dir.: C:\Users\JLIGHT~I\TEMP_S~1\SCS\6hr\ TIME TO PEAK (hrs)= 3.00 3.30 3.000
RUNOFF VOLUME (mm)= 36.10 3.68 26.051
———————————————————— Rainfall dir.: C:\Users\JLIGHT~I\TEMP_S~1\SCS\6hr\ TOTAL RAINFALL  (mm)= 38.10 38.10 38.100
RUNOFF COEFFICIENT = .95 .10 .684
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC) (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
NRUN = 002 CN* = 49.0 la = Dep. Storage (Above)
NSTORM= 1 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
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THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0004----

* Depressed Storage Area

| ROUTE RESERVOIR |
| IN>01:(TOTAL ) |
] OUT<02:(Basin ) |

ROUTING RESULTS

INFLOW >01: (TOTAL )
OUTFLOW<02: (Basin )

PEAK

(Basin)
Requested routing time step = 2.0 min.
========= QUTLFOW STORAGE TABLE =========
OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .0000E+00 | .041 .1274E+00
.013 .1350E-01 | .072 .1485E+00
.015 .2780E-01 | .116 .1708E+00
.017 .4300E-01 | .133 .1864E+00
.019 .5920E-01 | .147 .2025E+00
.020 .7640E-01 | .198 .2277E+00
.021 .8840E-01 | .364 _2542E+00
.026 .1074E+00 | .697 .2821E+00
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
4.83 .353 3.000 26.051
4.83 .023 5.033 26.051
FLOW  REDUCTION [Qout/Qin] (%)= 6.629

TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE  USED

(min)=  122.00
(ha.m.)=.9762E-01

002:0002—————— ===
** END OF RUN : 2
| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
———————————————————— Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 003
NSTORM= 1

# 1=5SCS6.stm

003:0002----
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*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

*H

*

* Post-Development Condition - Greely Commercial Center
*

003:0002-——————————— -—=
| READ STORM 1 Filename: 5-Year SCS Type-11 Storm Distribution (6
| Ptotal= 53.10 mm] Comments: 5-Year SCS Type-11 Storm Distribution (6
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.50 2.124 | 2.00 4.248 | 3.50 13.806 | 5.00 3.186
1.00 2.124 | 2.50 7.434 | 4.00 6.372 | 5.50 2.124
1.50 4.248 | 3.00 54.162 | 4.50 4.248 | 6.00 2.124
003:0003-———————mmmm e -
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
| 0O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 54.16 8.62
over (min) 8.00 18.00
Storage Coeff. (min)= 7.08 (ii) 17.96 (ii)
Unit Hyd. Tpeak (min)= 8.00 18.00
Unit Hyd. peak (cms)= .15 .06
*TOTALS*
PEAK FLOW (cms)= .49 .02 .508 (iii)
TIME TO PEAK (hrs)= 3.00 3.20 3.000
RUNOFF VOLUME (mm)= 51.10 7.40 37.554
TOTAL RAINFALL (mm)= 53.10 53.10 53.100
RUNOFF COEFFICIENT = .96 .14 .707

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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.
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003:0004----
* Depressed Storage Area (Basin)
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| ROUTE RESERVOIR |
| IN>01:(TOTAL ) |
] OUT<02:(Basin )

= OUTLFOW STORAGE TABLE

Requested routing time step =

2.0 min.

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMl & Associates Ltd.

*# License # : 2880720

*H#

*

* Post-Development Condition - Greely Commercial Center
*

————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)

.000 .OOOOE+00 | .041 .1274E+00

.013 .1350E-01 | .072 .1485E+00

.015 .2780E-01 | .116 .1708E+00

.017 .4300E-01 | .133 .1864E+00

.019 .5920E-01 | .147 .2025E+00

.020 .7640E-01 | .198 .2277E+00

.021 .8840E-01 | .364 .2542E+00

.026 .1074E+00 | .697 .2821E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .508 3.000 37.554
OUTFLOW<02: (Basin ) 4.83 .052 4.233 37.554
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 10.180

TIME SHIFT OF PEAK FLOW (min)= 74.00

MAXIMUM STORAGE  USED (ha.m.)=.1347E+00

003:0002----

** END OF RUN :

3

| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
———————————————————— Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\

TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 004

NSTORM= 1

# 1=10SCS6.stm

004:0002-——— == = — o
*H#
2/6/2014 2:39:36 PM 7/16

004:0002-—————————————
| READ STORM | Filename: 10-Year SCS Type-11 Storm Distribution (
| Ptotal= 63.00 mm] Comments: 10-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 2.520 | 2.00 5.040 | 3.50 16.380 | 5.00 3.780
1.00 2.520 | 2.50 8.820 | 4.00 7.560 | 5.50 2.520
1.50 5.040 | 3.00 64.260 | 4.50 5.040 | 6.00 2.520
004:0003——————————
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
] 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 .50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten.(mm/hr)= 64.26 12.57
over (min) 6.00 16.00
Storage Coeff. (min)= 6.62 (ii) 15.96 (ii)
Unit Hyd. Tpeak (min)= 6.00 16.00
Unit Hyd. peak (cms)= .18 .07
*TOTALS*
PEAK FLOW (cms)= .59 .04 .616 (iii)
TIME TO PEAK (hrs)= 3.00 3.17 3.000
RUNOFF VOLUME (mm)= 61.00 10.44 45.325
TOTAL RAINFALL  (mm)= 63.00 63.00 63.000
RUNOFF COEFFICIENT = .97 .17 .719

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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.
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004:0004----
* Depressed Storage Area (Basin)

\\Wmi-server\wmi-server\Data\Projects\2011\11-183\SWMHYMO\Issue_1\PR\SCS+\6hr-\2-CYRSCS.out

| ROUTE RESERVOIR |
| IN>01:(TOTAL ) |
] OUT<02:(Basin ) |

Requested routing time step =

= OUTLFOW STORAGE TABLE

2.0 min.

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

*H

*

* Post-Development Condition - Greely Commercial Center
*

--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)

.000 .0000E+00 | .041  .1274E+00

.013 .1350E-01 | .072 .1485E+00

.015 .2780E-01 | .116 .1708E+00

.017 .4300E-01 | .133 .1864E+00

.019 .5920E-01 | .147 .2025E+00

.020 .7640E-01 | .198 .2277E+00

.021 .8840E-01 | .364 .2542E+00

.026 .1074E+00 | .697 .2821E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .616 3.000 45.325
OUTFLOW<02: (Basin ) 4.83 .085 3.967 45.325
PEAK  FLOW REDUCTION [Qout/Qin](%)= 13.722

TIME SHIFT OF PEAK FLOW min)= 58.00

MAXIMUM STORAGE  USED (ha.m.)=.1548E+00

004:0002-————————
** END OF RUN : 4
| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
———————————————————— Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 005
NSTORM=

1
# 1=25SCS6.stm

005:0002----
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005:0002-————————————— -—=
| READ STORM 1 Filename: 25-Year SCS Type-l11 Storm Distribution (
| Ptotal= 75.50 mm] Comments: 25-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.50 3.020 | 2.00 6.040 | 3.50 19.630 | 5.00 4.530
1.00 3.020 | 2.50 10.570 | 4.00 9.060 | 5.50 3.020
1.50 6.040 | 3.00 77.010 | 4.50 6.040 | 6.00 3.020
005:0003-———————mmmmm e -
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
| 0O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 77.01 18.42
over (min) 6.00 14.00
Storage Coeff. (min)= 6.15 (ii) 14.18 (ii)
Unit Hyd. Tpeak (min)= 6.00 14.00
Unit Hyd. peak (cms)= 18 .08
*TOTALS*
PEAK FLOW (cms)= .71 .05 753 (iii)
TIME TO PEAK (hrs)= 3.00 3.13 3.000
RUNOFF VOLUME (mm)= 73.50 14.84 55.316
TOTAL RAINFALL (mm)= 75.50 75.50 75.500
RUNOFF COEFFICIENT = .97 .20 .733

(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 49.0

la = Dep. Storage

(Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT
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00520004 = === ——m o
* Depressed Storage Area (Basin)

| ROUTE RESERVOIR ] Requested routing time step = 2.0 min.

| IN>01:(TOTAL ) |

] OUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE =========
--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE

(cms) (ha.m.)
.000 .000OE+00
.013 .1350E-01 .072 .1485E+00
.015 .2780E-01 .116 .1708E+00

| (cms) (ha.m.)

|

I
.017 .4300E-01 | .133 .1864E+00

|

|

|

1

041 .1274E+00

-019 .5920E-01 -147  .2025E+00
.020 .7640E-01 .198 .2277E+00
.021 .8840E-01 .364 .2542E+00
.026 .1074E+00 -697 .2821E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .753 3.000 55.316
OUTFLOW<02: (Basin ) 4.83 .127 3.700 55.316

PEAK FLOW REDUCTION [Qout/Qin](%)=  16.829
TIME SHIFT OF PEAK FLOW (min)=  42.00
MAXIMUM STORAGE  USED (ha.m.)=_1807E+00

005:0002-—————— ———
** END OF RUN : 5
| START | Project dir.: C:\Users\JLIGHT~I\TEMP_S~1\SCS\6hr\
———————————————————— Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 006
NSTORM= 1
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# 1=50SCS6.stm

006:0002 -—
*H

*# Project Name: [Greely Commercial Center] Project Number: [11-183]

*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMl & Associates Ltd.

*# License # : 2880720

*H#

*

* Post-Development Condition - Greely Commercial Center
*

006:0002 -—
| READ STORM | Filename: 50-Year SCS Type-11 Storm Distribution (
| Ptotal= 84.80 mm] Comments: 50-Year SCS Type-11 Storm Distribution (
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 3.392 | 2.00 6.784 | 3.50 22.048 | 5.00 5.088
1.00 3.392 | 2.50 11.872 | 4.00 10.176 | 5.50 3.392
1.50 6.784 | 3.00 86.496 | 4.50 6.784 | 6.00 3.392
006:0003—————————— -—=
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
| 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope @)= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 -250
Max.eff. Inten.(mm/hr)= 86.50 22.97
over (min) 6.00 14.00
Storage Coeff. (min)= 5.87 (ii) 13.22 (ii)
Unit Hyd. Tpeak (min)= 6.00 14.00
Unit Hyd. peak (cms)= .19 .08
*TOTALS*
PEAK FLOW (cms)= .79 .07 .856 (iii)
TIME TO PEAK (hrs)= 3.00 3.10 3.000
RUNOFF VOLUME (mm)= 82.80 18.50 62.868
TOTAL RAINFALL (mm)= 84.80 84.80 84.800
RUNOFF COEFFICIENT = .98 .22 .741

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
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THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00620004 —— == == = — o

* Depressed Storage Area (Basin)

| ROUTE RESERVOIR | Requested routing time step = 2.0 min.

| IN>01:(TOTAL ) |

] OUT<02:(Basin ) | ========= OUTLFOW STORAGE TABLE =========
————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE

(cms) (ha.m.)
.000 .000OE+00
.013 .1350E-01 .072 .1485E+00
.015 .2780E-01 .116 .1708E+00

| (cms) (ha.m.)

|

I
.017 .4300E-01 | .133 .1864E+00

|

|

|

|

.041 .1274E+00

-019 .5920E-01 -147 .2025E+00
-020 .7640E-01 -198 .2277E+00
.021 .8840E-01 -364 .2542E+00
.026 .1074E+00 .697 .2821E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .856 3.000 62.868
OUTFLOW<02: (Basin ) 4.83 .147 3.700 62.868

PEAK  FLOW REDUCTION [Qout/Qin](%)= 17.199
TIME SHIFT OF PEAK FLOW (min)=  42.00
MAXIMUM STORAGE  USED (ha.m.)=.2026E+00

006:0002- === === e
** END OF RUN : 6

| START | Project dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\

———————————————————— Rainfall dir.: C:\Users\JLIGHT~1\TEMP_S~1\SCS\6hr\
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TZERO = .00 hrs on 0

METOUT= 2 (output = METRIC)

NRUN = 007

NSTORM= 1

# 1=100SCS6.stm

007:0002--————————————m
*
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date 1 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMl & Associates Ltd.
*# License # : 2880720
*H#

* Post-Development Condition - Greely Commercial Center
*

007:0002
| READ STORM | Filename: 100-Year SCS Type-Il1 Storm Distribution
| Ptotal= 94.00 mm] Comments: 100-Year SCS Type-11 Storm Distribution
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.50 3.760 | 2.00 7.520 | 3.50 24.440 | 5.00 5.640
1.00 3.760 | 2.50 13.160 | 4.00 11.280 | 5.50 3.760
1.50 7.520 | 3.00 95.880 | 4.50 7.520 | 6.00 3.760
007:0003
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
] 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length m= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten.(mm/hr)= 95.88 28.53
over (min) 6.00 12.00
Storage Coeff. (min)= 5.64 (ii) 12.37 (ii)
Unit Hyd. Tpeak (min)= 6.00 12.00
Unit Hyd. peak (cms)= .20 .09
*TOTALS*
PEAK FLOW (cms)= .88 .09 .963 (iii)
TIME TO PEAK (hrs)= 3.00 3.10 3.000
RUNOFF VOLUME (mm)= 92.00 22.42 70.429
TOTAL RAINFALL (mm)= 94.00 94.00 94 .000
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RUNOFF COEFFICIENT = .98 .24 .749

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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.

007:0004———————————
* Depressed Storage Area (Basin)
| ROUTE RESERVOIR | Requested routing time step = 2.0 min.
| IN>01:(TOTAL ) |
| OUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE
--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .0000E+00 | .041 .1274E+00
.013 .1350E-01 | .072 .1485E+00
.015 .2780E-01 | .116 .1708E+00
.017 .4300E-01 | .133 .1864E+00
.019 .5920E-01 | .147 .2025E+00
.020 .7640E-01 | .198 .2277E+00
.021 .8840E-01 | .364 .2542E+00
.026 .1074E+00 | .697 .2821E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .963 3.000 70.429
OUTFLOW<02: (Basin ) 4.83 .188 3.633 70.429

PEAK  FLOW REDUCTION [Qout/Qin](%)= 19.569
TIME SHIFT OF PEAK FLOW (min)=  38.00
MAXIMUM STORAGE  USED (ha.m.)=.2230E+00
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Simulation ended on 2013-12-13 at 16:31:35
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2 Metric units

*H#

*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMI & Associates Ltd.

*# License # : 2880720

>

*

* Post-Development Condition - Greely Commercial Center
*

*% 25mm Chicago Storm Distribution based on Ottawa, ON. rainfall (3-hr)

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

*0 ["25mm3hr.stm'] <--storm filename

e oo I
READ STORM STORM_FILENAME=[""STORM.001""]

B e B e L L e e e |

* Total Drainage Area
CALIB STANDHYD ID=[1], NHYD=["TOTAL"], DT=[2](min), AREA=[4.83](ha),
XIMP=[0.69], TIMP=[0.69], DWF=[0](cms), LOSS=[2],
SCS curve number CN=[49],
Pervious  surfaces: IAper=[5.0](mm), SLPP=[7.01(%),
LGP=[30](m), MNP=[0.25], SCP=[0](min),
Impervious surfaces: I1Aimp=[2.0](mm), SLPI=[0.4](%),
LGI=[230](m), MNI=[0.013], SCI=[0](min),
RAINFALL=L , , , , J(mw/hr) , END=-1

Fhm—mm oo |--——--—m o |
* Depressed Storage Area (Basin)
ROUTE RESERVOIR IDout=[2], = NHYD=["Basin™], IDin=[1],
RDT=[2](min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)

[ 0.000 , 0.0000 ]

[ 0.013 , 0.0135

[ 0.015 , 0.0278 _

[ 0.017 , 0.0430 _

[ 0.019 , 0.0592 ]

[ 0.020 , 0.0764 _

[ 0.021 , 0.0884 _

[ 0.026 , 0.1074 _

[ 0.041 , 0.1274 °

[ 0.072 , 0.1485

[ 0.116 , 0.1708 _

[ 0.133 , 0.1864 _

[ 0.147 , 0.2025 _

[ 0.198 , 0.2277 ]

[ 0.364 , 0.2542 ]

[ 0.697 , 0.2821 _

[ -1, -1 ] (max twenty pts)

IDovf=[ ], NHYDovf=[ 1]

fo /T — I ________
*% 2-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]
*0 ['2SCS24_.stm™] <--storm filename
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*(

|
*% 5-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]

*% ['55CS24._.stm™] <--storm filename

*0p | TR |
*% 10-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]

*% ['10SCS24.stm™] <--storm filename

A e e |

*% 25-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[5]

*0 ['25SCS24.stm™] <--storm filename

*o J==mmmmmm e I
*% 50-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[6]

*% ['50SCS24 .stm™] <--storm filename

o T T I
*% 100-year SCS Type-11 Storm Distribution based on Ottawa, ON. rainfall (24-hr)
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[7]

*% ['100SCS24.stm™] <--storm filename

9 == I
FINISH
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*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H

*

* Post-Development Condition - Greely Commercial Center

*

SSSSS W W M M H H Y Y M M 000 999 999 =========
S WWW MMM H H YY MMMM O O 9 9 9 9
SSSSS WWW MMM HHHHH Y MMM O 0O ## 9 9 9 9 Ver 4.05
S W w M M H H Y M M O (0] 9999 9999 Sept 2011
SSSSS wWw M M H H Y M M 000 9 9 =========
9 9 9 9 # 2880720
StormWater Management HYdrologic Model 999 999 =========
SWMHYMO Ver/4.05
*xExxAkExx A single event and continuous hydrologic simulation model — ** sk
iaieiaiaiaiaialotel based on the principles of HYMO and its successors Raleioiaiaiaiaiatel
llalaiaiaiaiaiaied OTTHYMO-83 and OTTHYMO-89. lalalaialaiaiaiaied
FxAxxAkkxx Distributed by: J.F. Sabourin and Associates Inc. aialaaiaialaioie
islalalaiaiaiaialad Ottawa, Ontario: (613) 836-3884 islalalaiaiaiaialad
llalaialiaiaiaiaied Gatineau, Quebec: (819) 243-6858 lalalaialaiaiaiaied
KhxrhAAKK E-Mail: swmhymo@j fsa.Com KhAAKAAKK
+++++++++ Licensed user: WMI & Associates Ltd. FH+tE
b Barrie SERIAL#:2880720 b
iioioiaiaiaiaiatel ++++++ PROGRAM ARRAY DIMENSIONS ++++++ wekedededdkdkk
iieioiaiaiaiaiatel Maximum value for ID numbers : 10 iieioiaiaiaiaiatel
iaieiaiaiaiaiaiatel Max. number of rainfall points: 105408 ialeioiaiaiaiaialel
ileiaiaiaiaiaiatel Max. number of flow points : 105408 Rleloiaiaiaiaiatel
DETAILILED OUTPUT
* DATE: 2013-12-13 TIME: 16:34:52 RUN COUNTER: 000566 *
* Input  filename: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\2-CYRSCS.dat *
* Qutput TFilename: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\2-CYRSCS.out *
* Summary Ffilename: C:\USERS\JLIGHT~I\TEMP_S~1\SCS\24HR\2-CYRSCS.sum *
* User comments: *
* l : *
* 2 - *
* 3. *
001:000]———————
>
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
2/6/2014 2:40:49 PM 1/19

| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\
Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001
NSTORM= 1
# 1=25mm3hr.stm
001:0002- == === === e e e -—
| READ STORM | Filename: 25mm Chicago Storm Distribution (3-hour)
| Ptotal= 24.99 mm| Comments: 25mm Chicago Storm Distribution (3-hour)
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 2.700 | 1.00 62.660 | 1.83 4.340 | 2.67 2.600
.33 3.220 | 1.17 14.960 | 2.00 3.790 | 2.83 2.420
.50 4.060 | 1.33 8.660 | 2.17 3.380 | 3.00 2.270
.67 5.740 | 1.50 6.370 | 2.33 3.060 |
.83 11.800 | 1.67 5.130 | 2.50 2.810 |
001:0003 -—
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
| O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 .50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff. Inten.(mm/hr)= 62.66 1.48
over (min) 6.00 28.00
Storage Coeff. (min)= 6.68 (ii) 28.69 (ii)
Unit Hyd. Tpeak (min)= 6.00 28.00
Unit Hyd. peak (cms)= .17 .04
*TOTALS*
PEAK FLOW (cms)= .43 .00 433 (iii)
TIME TO PEAK (hrs)= 1.03 1.57 1.033
RUNOFF VOLUME (mm)= 22.99 1.41 16.302
TOTAL RAINFALL (mm)= 24.99 24.99 24.995

2/6/2014 2:40:49 PM
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RUNOFF COEFFICIENT = .92 .06 .652 # 1=2SCS24.stm
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 002:0002 -—=
CN* = 49.0 la = Dep. Storage (Above) >
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL *# Project Name: [Greely Commercial Center] Project Number: [11-183]
THAN THE STORAGE COEFFICIENT. *# Date : 11-13-2013
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. *# Modeller : [J. Lightheart]
*# Company : WMl & Associates Ltd.
———————————————————— *# License # : 2880720
001:0004——————————— *H#
* Depressed Storage Area (Basin) *

* Post-Development Condition - Greely Commercial Center
*

| ROUTE RESERVOIR |

| IN>O1:(TOTAL ) |

] OUT<02:(Basin ) |

OUTLFOW STORAGE TABLE

Requested routing time step =

2.0 min.

--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)

.000 .0000E+00 | .041 .1274E+00

.013 .1350E-01 | .072 _.1485E+00

.015 .2780E-01 | .116 .1708E+00

.017 .4300E-01 | .133 .1864E+00

.019 _5920E-01 | .147 .2025E+00

.020 .7640E-01 | .198 .2277E+00

.021 .8840E-01 | .364 _2542E+00

.026 .1074E+00 | .697 .2821E+00

ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .433 1.033 16.302
OUTFLOW<02: (Basin ) 4.83 .019 3.067 16.302
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 4.441

TIME SHIFT OF PEAK FLOW (min)= 122.00

MAXIMUM STORAGE  USED (ha.m.)=.6336E-01

001:0005-—————— ——
** END OF RUN : 1
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 002
NSTORM= 1

2/6/2014 2:40:49 PM
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002:0002
| READ STORM Filename: 2-Year SCS Type-11 Storm Distribution (2
| Ptotal= 49.40 mm] Comments: 2-Year SCS Type-11 Storm Distribution (2
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.20 .494 6.20 .988 12.20 9.880 18.20 .741
40 .494 6.40 .988 12.40 6.175 18.40 .741
60 .494 6.60 .988 12.60 4._446 18.60 .988
.80 .494 6.80 .988 12.80 4.199 18.80 .741
1.00 .494 7.00 .988 13.00 2.964 19.00 .741
1.20 .494 7.20 .988 13.20 2.470 19.20 .988
1.40 .494 7.40 .988 13.40 2.470 19.40 .741
1.60 .494 7.60 .988 13.60 2.470 19.60 .988
1.80 .494 7.80 .988 13.80 2.470 19.80 .741
2.00 .494 8.00 .988 14.00 2.470 20.00 .988
2.20 .494 8.20 1.482 14.20 1.482 20.20 .741
2.40 .494 8.40 1.482 14.40 1.482 20.40 .741
2.60 .494 8.60 1.482 14.60 1.482 20.60 .494
2.80 .494 8.80 1.482 14.80 1.482 20.80 .741
3.00 .494 9.00 1.482 15.00 1.482 21.00 .741
3.20 .494 9.20 1.482 15.20 1.235 21.20 .494
3.40 .494 9.40 1.482 15.40 1.235 21.40 .741
3.60 .494 9.60 1.482 15.60 1.235 21.60 .494
3.80 .494 9.80 1.482 15.80 1.235 21.80 .741
4.00 .494 10.00 1.482 16.00 1.235 22.00 .494
4.20 .988 10.20 2.717 16.20 1.235 22.20 .494
4.40 .988 10.40 2.717 16.40 1.235 22.40 .741
4.60 .988 10.60 2.717 16.60 1.235 22.60 .494
4.80 .988 10.80 2.717 16.80 1.235 22.80 .741
5.00 .988 11.00 2.717 17.00 741 23.00 .494
5.20 .988 11.20 3.705 17.20 .741 23.20 .494
5.40 .988 11.40 5.434 17.40 .988 23.40 .494
5.60 .988 11.60 13.091 17.60 .741 23.60 .741
5.80 .988 11.80 27.170 17.80 .988 23.80 .494
6.00 .988 12.00 55.575 18.00 741 24.00 .494
002:0003
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* Total Drainage Area

| CALIB STANDHYD | Area (ha)= 4.83
| 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope %)= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 .250
Max.eff.Inten.(mm/hr)= 55.57 6.04
over (min) 8.00 20.00
Storage Coeff. (min)= 7.01 (i) 19.55 (ii)
Unit Hyd. Tpeak (min)= 8.00 20.00
Unit Hyd. peak (cms)= .15 .06
*TOTALS*
PEAK FLOW (cms)= .43 .02 .439 (iii)
TIME TO PEAK (hrs)= 12.03 12.23 12.033
RUNOFF VOLUME (mm)= 47.40 6.38 34.685
TOTAL RAINFALL  (mm)= 49.40 49.40 49.400
RUNOFF COEFFICIENT = .96 .13 .702
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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.
00220004 —— === — —
* Depressed Storage Area (Basin)
| ROUTE RESERVOIR | Requested routing time step = 2.0 min.
| IN>01:(TOTAL ) |
| oUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE =========
--------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .000OE+00 | .041 .1274E+00
.013 .1350E-01 | .072 .1485E+00
.015 .2780E-01 | .116 .1708E+00
.017 .4300E-01 | .133 .1864E+00
.019 .5920E-01 | .147 .2025E+00
.020 .7640E-01 | .198 .2277E+00
.021 .8840E-01 | .364 _2542E+00
.026 .1074E+00 | .697 .2821E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 .439 12.033 34.685
OUTFLOW<02: (Basin ) 4.83 .023 14.100 34.685
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 5.253
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TIME SHIFT OF PEAK FLOW (min)= 124.00
MAXIMUM STORAGE  USED (ha.m.)=.9623E-01

002:0005 -—=
002:0002 -—-
** END OF RUN : 2
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\
Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 003
NSTORM= 1
# 1=58CS24.stm
003:0002—-———————— -—=
*H#
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013
*# Modeller : [J. Lightheart]
*# Company : WMI & Associates Ltd.
*# License # : 2880720
*H#

*

* Post-Development Condition - Greely Commercial Center
*

003:0002--—————————— -—=
| READ STORM 1 Filename: 5-Year SCS Type-11 Storm Distribution (2
| Ptotal= 67.30 mm|] Comments: 5-Year SCS Type-11 Storm Distribution (2
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs  mm/hr hrs mm/hr hrs mm/hr hrs  mm/hr
.20 .673 6.20 1.346 12.20 13.460 18.20 1.010
.40 .673 6.40 1.346 12.40 8.413 18.40 1.009
.60 .673 6.60 1.346 12.60 6.057 18.60 1.346
.80 .673 6.80 1.346 12.80 5.721 18.80 1.010
1.00 .673 7.00 1.346 13.00 4.038 19.00 1.010
1.20 .673 7.20 1.346 13.20 3.365 19.20 1.346
1.40 .673 7.40 1.346 13.40 3.365 19.40 1.010
1.60 .673 7.60 1.346 13.60 3.365 19.60 1.346
1.80 .673 7.80 1.346 13.80 3.365 19.80 1.010
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003:0004
* Depressed Storage Area (Basin)

| ROUTE RESERVOIR |
] IN>01:(TOTAL ) |
| OUT<02:(Basin ) | =========

Requested routing time step =

OUTLFOW STORAGE TABLE

2.00 .673 8.00 1.346 14.00 3.365 20.00 1.346
2.20 .673 8.20 2.019 14.20 2.019 20.20 1.010
2.40 .673 8.40 2.019 14.40 2.019 20.40 1.010
2.60 .673 8.60 2.019 14.60 2.019 20.60 .673
2.80 .673 8.80 2.019 14.80 2.019 20.80 1.010
3.00 .673 9.00 2.019 15.00 2.019 21.00 1.009
3.20 .673 9.20 2.019 15.20 1.682 21.20 .673
3.40 .673 9.40 2.019 15.40 1.682 21.40 1.010
3.60 .673 9.60 2.019 15.60 1.682 21.60 .673
3.80 .673 9.80 2.019 15.80 1.682 21.80 1.010
4.00 .673 10.00 2.019 16.00 1.682 22.00 .673
4.20 1.346 10.20 3.701 16.20 1.683 22.20 .673
4.40 1.346 10.40 3.702 16.40 1.682 22.40 1.010
4.60 1.346 10.60 3.701 16.60 1.682 22.60 .673
4.80 1.346 10.80 3.702 16.80 1.682 22.80 1.009
5.00 1.346 11.00 3.701 17.00 1.009 23.00 .673
5.20 1.346 11.20 5.048 17.20 1.010 23.20 .673
5.40 1.346 11.40 7.403 17.40 1.346 23.40 .673
5.60 1.346 11.60 17.834 17.60 1.010 23.60 1.010
5.80 1.346 11.80 37.015 17.80 1.346 23.80 .673
6.00 1.346 12.00 75.713 18.00 1.010 24.00 .673
003:0003-————— e e e
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
| 0O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 40 7.00
Length m= 230.00 30.00
Mannings n = .013 .250
Max.eff.Inten.(mm/hr)= 75.71 12.95
over (min) 6.00 16.00
Storage Coeff. (min)= 6.20 (ii) 15.43 (ii)
Unit Hyd. Tpeak (min)= 6.00 16.00
Unit Hyd. peak (cms)= 18 .07
*TOTALS*
PEAK FLOW (cms)= .62 .04 642 (iii)
TIME TO PEAK (hrs)= 12.00 12.17 12.000
RUNOFF VOLUME (mm)= 65.30 11.88 48.740
TOTAL RAINFALL (mm)= 67.30 67.30 67.300
RUNOFF COEFFICIENT = .97 .18 .724

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 49.0

la = Dep. Storage

(Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
INCLUDE BASEFLOW IF ANY.

(iii) PEAK FLOW DOES NOT

2/6/2014 2:40:49 PM
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OUTFLOW STORAGE | OUTFLOW

(cms) (ha.m.) | (cms)

.000 .OOOOE+00 | .041

.013 .1350E-01 | .072

.015 .2780E-01 | .116

.017 .4300E-01 | .133

.019 .5920E-01 | .147

.020 .7640E-01 | .198

.021 .8840E-01 | .364

.026 .1074E+00 | .697

ROUTING RESULTS AREA QPEAK TPEAK
(ha) (cms) (hrs)

INFLOW >01: (TOTAL ) 4.83 .642 12.000
OUTFLOW<02: (Basin ) 4.83 .047 13.033
PEAK  FLOW  REDUCTION [Qout/Qin](%)=

TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE  USED

(min)=

2.0 min.

(ha.m.)

-1274E+00
-1485E+00
.1708E+00
.1864E+00
.2025E+00
-2277E+00
-2542E+00
.2821E+00

R.V.

(mm)
48.740
48.740

7.313
62.00

(ha.m_)=.1315E+00

003:0005
003:0002
003:0002
** END OF RUN : 3
| START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\SCS\24HR\
Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 004
NSTORM= 1
# 1=10SCS24.stm
004:0002- == === === m—m
*H

2/6/2014 2:40:49 PM

8/19




\\Wmi-server\wmi-server\Data\Projects\2011\11-183\SWMHYMO\Issue_1\PR\SCS+\24hr-\2-CYRSCS.out

*# Project Name:

*# Date : 11-13-2013

*# Modeller [J. Lightheart]

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

*H#

[Greely Commercial Center]

Project Number:

[1

1-183]

*

* Post-Development Condition - Greely Commercial Center
*

| READ STORM | Filename: 10-Year SCS Type-11 Storm Distribution (
| Ptotal= 79.20 mm] Comments: 10-Year SCS Type-11 Storm Distribution (
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs  mm/hr hrs  mm/hr hrs  mm/hr hrs  mm/hr
.20 .792 6.20 1.584 12.20 15.840 18.20 1.188
.40 .792 6.40 1.584 12.40 9.900 18.40 1.188
.60 .792 6.60 1.584 12.60 7.128 18.60 1.584
.80 .792 6.80 1.584 12.80 6.732 18.80 1.188
1.00 .792 7.00 1.584 13.00 4.752 19.00 1.188
1.20 .792 7.20 1.584 13.20 3.960 19.20 1.584
1.40 .792 7.40 1.584 13.40 3.960 19.40 1.188
1.60 .792 7.60 1.584 13.60 3.960 19.60 1.584
1.80 .792 7.80 1.584 13.80 3.960 19.80 1.188
2.00 .792 8.00 1.584 14.00 3.960 20.00 1.584
2.20 .792 8.20 2.376 14.20 2.376 20.20 1.188
2.40 .792 8.40 2.376 14.40 2.376 20.40 1.188
2.60 .792 8.60 2.376 14.60 2.376 20.60 .792
2.80 .792 8.80 2.376 14.80 2.376 20.80 1.188
3.00 .792 9.00 2.376 15.00 2.376 21.00 1.188
3.20 .792 9.20 2.376 15.20 1.980 21.20 .792
3.40 .792 9.40 2.376 15.40 1.980 21.40 1.188
3.60 .792 9.60 2.376 15.60 1.980 21.60 .792
3.80 .792 9.80 2.376 15.80 1.980 21.80 1.188
4.00 .792 10.00 2.376 16.00 1.980 22.00 .792
4.20 1.584 10.20 4.356 16.20 1.980 22.20 .792
4.40 1.584 10.40 4.356 16.40 1.980 22.40 1.188
4.60 1.584 10.60 4.356 16.60 1.980 22.60 .792
4.80 1.584 10.80 4.356 16.80 1.980 22.80 1.188
5.00 1.584 11.00 4.356 17.00 1.188 23.00 .792
5.20 1.584 11.20 5.940 17.20 1.188 23.20 .792
5.40 1.584 11.40 8.712 17.40 1.584 23.40 .792
5.60 1.584 11.60 20.988 17.60 1.188 23.60 1.188
5.80 1.584 11.80 43.560 17.80 1.584 23.80 .792
6.00 1.584 12.00 89.100 18.00 1.188 24.00 .792
00420003 === == —
* Total Drainage Area
| CALIB STANDHYD | Area (ha)= 4.83
] O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
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IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50
Dep. Storage (mm)= 2.00 5.00
Average Slope )= .40 7.00
Length (m)= 230.00 30.00
Mannings n = .013 -250
Max.eff.Inten.(mm/hr)= 89.10 19.24
over (min) 6.00 14.00
Storage Coeff. (min)= 5.81 (ii) 13.69 (ii)
Unit Hyd. Tpeak (min)= 6.00 14.00
Unit Hyd. peak (cms)= .19 .08
*TOTALS*
PEAK FLOW (cms)= .74 .05 776 (iii)
TIME TO PEAK (hrs)= 12.00 12.13 12.000
RUNOFF VOLUME (mm)= 77.20 16.26 58.309
TOTAL RAINFALL  (mm)= 79.20 79.20 79.200
RUNOFF COEFFICIENT = .97 .21 .736
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 49.0 la = 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-——————————————— -
* Depressed Storage Area (Basin)
| ROUTE RESERVOIR | Requested routing time step = 2.0 min.
| IN>01:(TOTAL ) |
| oUT<02:(Basin ) | ========= QUTLFOW STORAGE TABLE =========
OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)
.000 .0000OE+00 | .041 .1274E+00
.013 _1350E-01 | .072 _1485E+00
.015 .2780E-01 | .116 .1708E+00
.017 .4300E-01 | .133 .1864E+00
.019 .5920E-01 | -147 .2025E+00
.020 .7640E-01 | .198 .2277E+00
.021 .8840E-01 | .364 _2542E+00
.026 .1074E+00 | .697 .2821E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW >01: (TOTAL ) 4.83 776 12.000 58.309
OUTFLOW<02: (Basin ) 4.83 .079 12.767 58.309
PEAK  FLOW  REDUCTION [Qout/Qin](%)= 10.156
TIME SHIFT OF PEAK FLOW min)= 46.00

MAXIMUM STORAGE  USED (ha.m.)=.1520E+00
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004:0005-———————————— = 2.00 .943 8.00 1.886 14.00 4.715 20.00 1.886
e e e e e 2.20 .943 8.20 2.829 14.20 2.829 20.20 1.415
e e e 2.40 .943 8.40 2.829 14.40 2.829 20.40 1.415
B et e e Tt 2.60 .943 8.60 2.829 14.60 2.829 20.60 .943
B et 2.80 .943 8.80 2.829 14.80 2.829 20.80 1.415
e e e e e e 3.00 .943 9.00 2.829 15.00 2.829 21.00 1.414
004:0002-———————— 3.20 .943 9.20 2.829 15.20 2.357 21.20 .943
** END OF RUN : 4 3.40 .943 9.40 2.829 15.40 2.357 21.40 1.415
3.60 .943 9.60 2.829 15.60 2.357 21.60 .943
3.80 .943 9.80 2.829 15.80 2.357 21.80 1.415
4.00 .943 10.00 2.829 16.00 2.357 22.00 .943
4.20 1.886 10.20 5.186 16.20 2.358 22.20 .943
4.40 1.886 10.40 5.187 16.40 2.357 22.40 1.415
4.60 1.886 10.60 5.186 16.60 2.357 22.60 .943
4.80 1.886 10.80 5.187 16.80 2.357 22.80 1.414
———————————————————— 5.00 1.886 11.00 5.186 17.00 1.414 23.00 .943
| START | Project dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\ 5.20 1.886 11.20 7.073 17.20 1.415 23.20 .943
5.40 1.886 11.40 10.373 17.40 1.886 23.40 .943
———————————————————— Rainfall dir.: C:\USERS\JLIGHT~1\TEMP_S~1\SCS\24HR\ 5.60 1.886 11.60 24.989 17.60 1.415 23.60 1.415
5.80 1.886 11.80 51.865 17.80 1.886 23.80 .943
TZERO = .00 hrs on 0 6.00 1.886 12.00 106.088 18.00 1.415 24.00 .943
METOUT= 2 (output = METRIC)
NRUN =005 e e -—=
NSTORM= 1 005:0003--————————mm e e -—
# 1=25SCS24.stm * Total Drainage Area
00520002 === == = — | CALIB STANDHYD | Area (ha)= 4.83
4 | 0O1:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)= 69.00
*# Project Name: [Greely Commercial Center] Project Number: [11-183]
*# Date : 11-13-2013 IMPERVIOUS PERVIOUS (i)
*# Modeller : [J. Lightheart] Surface Area (ha)= 3.33 1.50
*# Company : WMI & Associates Ltd. Dep. Storage (mm)= 2.00 5.00
*# License # : 2880720 Average Slope )= .40 7.00
o Length (m)= 230.00 30.00
* Mannings n = .013 .250
* Post-Development Condition - Greely Commercial Center
* Max.eff. Inten. (mm/hr)= 106.09 29.34
———————— over (min) 6.00 12.00
———————— Storage Coeff. (min)= 5.41 (ii) 12.07 (ii)
Unit Hyd. Tpeak (min)= 6.00 12.00
| READ STORM 1 Filename: 25-Year SCS Type-11 Storm Distribution ( Unit Hyd. peak (cms)= .20 .09
| Ptotal= 94.30 mm] Comments: 25-Year SCS Type-I1 Storm Distribution ( *TOTALS*
-------------------- PEAK FLOW (cms)= .89 .08 .954 (iii)
TIME RAIN TIME RAIN TIME RAIN TIME RAIN TIME TO PEAK (hrs)= 12.00 12.10 12.000
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr RUNOFF VOLUME (mm)= 92.30 22.55 70.678
.20 .943 6.20 1.886 12.20 18.860 18.20 1.415 TOTAL RAINFALL (mm)= 94.30 94.30 94.301
.40 .943 6.40 1.886 12.40 11.788 18.40 1.414 RUNOFF COEFFICIENT = .98 .24 .749
.60 .943 6.60 1.886 12.60 8.487 18.60 1.886
.80 .943 6.80 1.886 12.80 8.016 18.80 1.415 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1.00 .943 7.00 1.886 13.00 5.658 19.00 1.415 CN* = 49.0 la = Dep. Storage (Above)
1.20 .943 7.20 1.886 13.20 4.715 19.20 1.886 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1.40 .943 7.40 1.886 13.40 4.715 19.40 1.415 THAN THE STORAGE COEFFICIENT.
1.60 .943 7.60 1.886 13.60 4.715 19.60 1.886 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1.80 .943 7.80 1.886 13.80 4.715 19.80 1.415
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005:0004----
* Depressed Storage
| ROUTE RESERVOIR
| IN>01:(TOTAL )
] OUT<02:(Basin )

ROUTING RESULTS
INFLOW >01: (TO
OUTFLOW<02: (Ba

P
T
M

Area (Basin)

] Requested routing time step =

= OUTLFOW STORAGE TABLE

2.0 min.

- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) | (cms) (ha.m.)

.000 .OOOOE+00 | .041 .1274E+00

.013 .1350E-01 | .072 .1485E+00

.015 .2780E-01 | .116 .1708E+00

.017 .4300E-01 | .133 .1864E+00

.019 .5920E-01 | .147 .2025E+00

.020 .7640E-01 | .198 .2277E+00

.021 .8840E-01 | .364 .2542E+00

.026 .1074E+00 | .697 .2821E+00

AREA QPEAK TPEAK R.V.

————— (ha) (cms) (hrs) (mm)
TAL ) 4.83 .954 12.000 70.678
sin ) 4.83 .125 12.533 70.678
EAK  FLOW  REDUCTION [Qout/Qin](%)= 13.098

IME SHIFT OF PEAK FLOW (min)= 32.00
AXIMUM  STORAGE  USED (ha.m.)=.1790E+00

005:0002----

** END OF RUN :

5

| START |
TZERO = .00 hr:
METOUT= 2 (out|
NRUN = 006
NSTORM= 1

2/6/2014 2:40:49 PM

Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\SCS\24HR\
Rainfall dir.: C:\USERS\JLIGHT~I\TEMP_S~1\SCS\24HR\

S on 0
put = METRIC)
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# 1=50SCS24.stm

006:0002 -—
*H

*# Project Name: [Greely Commercial Center] Project Number: [11-183]

*# Date : 11-13-2013

*# Modeller : [J. Lightheart]

*# Company : WMl & Associates Ltd.

*# License # : 2880720

*H#

*

* Post-Development Condition - Greely Commercial Center
*

006:0002

| READ STORM |
| Ptotal= 105.40 mm]

Filename: 50-Year SCS Type-11 Storm Distribution (
Comments: 50-Year SCS Type-11 Storm Distribution (

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.20 1.054 6.20 2.108 12.20 21.080 18.20 1.581

40 1.054 6.40 2.108 12.40 13.175 18.40 1.581
60 1.054 6.60 2.108 12.60 9.486 18.60 2.108
.80 1.054 6.80 2.108 12.80 8.959 18.80 1.581

1.00 1.054 7.00 2.108 13.00 6.324 19.00 1.581

1.20 1.054 7.20 2.108 13.20 5.270 19.20 2.108

1.40 1.054 7.40 2.108 13.40 5.270 19.40 1.581

1.60 1.054 7.60 2.108 13.60 5.270 19.60 2.108

1.80 1.054 7.80 2.108 13.80 5.270 19.80 1.581

2.00 1.054 8.00 2.108 14.00 5.270 20.00 2.108

2.20 1.054 8.20 3.162 14.20 3.162 20.20 1.581

2.40 1.054 8.40 3.162 14.40 3.162 20.40 1.581

2.60 1.054 8.60 3.162 14.60 3.162 20.60 1.054

2.80 1.054 8.80 3.162 14.80 3.162 20.80 1.581

3.00 1.054 9.00 3.162 15.00 3.162 21.00 1.581

3.20 1.054 9.20 3.162 15.20 2.635 21.20 1.054

3.40 1.054 9.40 3.162 15.40 2.635 21.40 1.581

3.60 1.054 9.60 3.162 15.60 2.635 21.60 1.054

3.80 1.054 9.80 3.162 15.80 2.635 21.80 1.581

4.00 1.054 10.00 3.162 16.00 2.635 22.00 1.054

4.20 2.108 10.20 5.797 16.20 2.635 22.20 1.054

4.40 2.108 10.40 5.797 16.40 2.635 22.40 1.581

4.60 2.108 10.60 5.797 16.60 2.635 22.60 1.054

4.80 2.108 10.80 5.797 16.80 2.635 22.80 1.581

5.00 2.108 11.00 5.797 17.00 1.581 23.00 1.054

5.20 2.108 11.20 7.905 17.20 1.581 23.20 1.054

5.40 2.108 11.40 11.594 17.40 2.108 23.40 1.054

5.60 2.108 11.60 27.931 17.60 1.581 23.60 1.581

5.80 2.108 11.80 57.970 17.80 2.108 23.80 1.054

6.00 2.108 12.00 118.575 18.00 1.581 24.00 1.054

006:0003 -—=
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* Total Drainage Area TIME SHIFT OF PEAK FLOW (min)= 30.00
—————————————————————— MAXIMUM  STORAGE USED (ha.m.)=.2017E+00
| CALIB STANDHYD | Area (ha)= 4.83
| 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00
—————————————————————— 006:0005
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.33 1.50 006:0002
Dep. Storage (mm)= 2.00 5.00
Average Slope %)= .40 7.00 006:0002
Length (m)= 230.00 30.00
Mannings n = .013 .250 006:0002
Max.eff.Inten.(mm/hr)= 118.58 36.03 006:0002
over (min) 6.00 12.00
Storage Coeff. (min)= 5.18 (ii) 11.31 (ii) 006:0002
Unit Hyd. Tpeak (min)= 6.00 12.00 ** END OF RUN : 6
Unit Hyd. peak (cms)= .21 .10
*TOTALS*
PEAK FLOW (cms)= 1.00 .10 1.084 (iii)
TIME TO PEAK (hrs)= 12.00 12.10 12.000
RUNOFF VOLUME (mm)= 103.40 27.63 79.913
TOTAL RAINFALL  (mm)= 105.40 105.40 105.400
RUNOFF COEFFICIENT = .98 .26 .758
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: | START | Project dir.: C:\USERS\JLIGHT~I\TEMP_S~1\SCS\24HR\
CN* = 49.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL Rainfall dir.: C:\USERS\JLIGHT~1I\TEMP_S~1\SCS\24HR\
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
———————————————— NRUN = 007
00620004 —— == == — NSTORM= 1
* Depressed Storage Area (Basin) # 1=100SCS24.stm
| ROUTE RESERVOIR | Requested routing time step = 2.0 min. 007:0002- === === == o e e
| IN>01:(TOTAL ) | 4
] OUT<02:(Basin ) | ========= OQUTLFOW STORAGE TABLE ========= *# Project Name: [Greely Commercial Center] Project Number: [11-183]
————————————————————— OUTFLOW STORAGE | OUTFLOW STORAGE *# Date : 11-13-2013
(cms) (ha.m.) | (cms) (ha.m.) *# Modeller : [J. Lightheart]
.000 .OOOOE+00 | 041 .1274E+00 *# Company : WMI & Associates Ltd.
.013 .1350E-01 | .072 .1485E+00 *# License # : 2880720
.015 .2780E-01 | .116 .1708E+00 *H#
.017 .4300E-01 | .133 .1864E+00 *
.019 .5920E-01 | .147 .2025E+00 * Post-Development Condition - Greely Commercial Center
.020 .7640E-01 | .198 .2277E+00 *
.021 .8840E-01 | .364 .2542e+00 | emmemmee e
.026 .1074E+00 | .697 .2821E+00 007:0002-—=—————— e e
ROUTING RESULTS AREA QPEAK TPEAK R.V. | READ STORM 1 Filename: 100-Year SCS Type-I1l Storm Distribution
———————————————————— (ha) (cms) (hrs) (mm) | Ptotal= 116.50 mm] Comments: 100-Year SCS Type-11 Storm Distribution
INFLOW >01: (TOTAL ) 4.83 1.084 12.000 79.913
OUTFLOW<02: (Basin ) 4.83 .146 12.500 79.913 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
PEAK  FLOW  REDUCTION [Qout/Qin](%)=  13.495 .20  1.165 | 6.20 2.330 | 12.20 23.300 | 18.20 1.748
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.40 1.165 6.40 2.330 12.40 14.563 18.40 1.747 RUNOFF COEFFICIENT = .98 .28 .766
.60 1.165 6.60 2.330 12.60 10.485 18.60 2.330
.80 1.165 6.80 2.330 12.80 9.903 18.80 1.748 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1.00 1.165 7.00 2.330 13.00 6.990 19.00 1.748 CN* = 49.0 la = Dep. Storage (Above)
1.20 1.165 7.20 2.330 13.20 5.825 19.20 2.330 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1.40 1.165 7.40 2.330 13.40 5.825 19.40 1.748 THAN THE STORAGE COEFFICIENT.
1.60 1.165 7.60 2.330 13.60 5.825 19.60 2.330 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1.80 1.165 7.80 2.330 13.80 5.825 19.80 1.748
2.00 1.165 8.00 2.330 14.00 5.825 20.00 2.330 | e -—=
2.20 1.165 8.20 3.495 14.20 3.495 20.20 1.748 007:0004-——————————————— -—
2.40 1.165 8.40 3.495 14.40  3.495 20.40 1.748 * Depressed Storage Area (Basin)
2.60 1.165 8.60 3.495 14.60 3.495 20.60 1.165
2.80 1.165 8.80 3.495 14.80 3.495 20.80 1.748 | ROUTE RESERVOIR | Requested routing time step = 2.0 min.
3.00 1.165 9.00 3.495 15.00 3.495 21.00 1.747 | IN>01:(TOTAL ) |
3.20 1.165 9.20 3.495 15.20 2.912 21.20 1.165 ] OUT<02:(Basin ) | ========= OQUTLFOW STORAGE TABLE
3.40 1.165 9.40 3.495 15.40 2.912 21.40 1.748 OUTFLOW STORAGE | OUTFLOW STORAG
3.60 1.165 9.60 3.495 15.60 2.912 21.60 1.165 (cms) (ha.m.) | (cms) (ha.m.)
3.80 1.165 9.80 3.495 15.80 2.912 21.80 1.748 .000 .0000OE+00 | .041 .1274E+00
4.00 1.165 10.00 3.495 16.00 2.912 22.00 1.165 .013 .1350E-01 | .072 _1485E+00
4.20 2.330 10.20 6.407 16.20 2.913 22.20 1.165 .015 .2780E-01 | .116 .1708E+00
4.40 2.330 10.40 6.408 16.40 2.912 22.40 1.748 .017 .4300E-01 | .133 .1864E+00
4.60 2.330 10.60 6.407 16.60 2.912 22.60 1.165 .019 .5920E-01 | .147 .2025E+00
4.80 2.330 10.80 6.408 16.80 2.912 22.80 1.747 .020 .7640E-01 | .198 .2277E+00
5.00 2.330 11.00 6.407 17.00 1.747 23.00 1.165 .021 .8840E-01 | .364 _2542E+00
5.20 2.330 11.20 8.738 17.20 1.748 23.20 1.165 .026 .1074E+00 | .697 .2821E+00
5.40 2.330 11.40 12.815 17.40 2.330 23.40 1.165
5.60 2.330 11.60 30.872 17.60 1.748 23.60 1.748 ROUTING RESULTS AREA QPEAK TPEAK R.V.
5.80 2.330 11.80 64.075 17.80 2.330 23.80 1.165 (ha) (cms) (hrs) (mm)
6.00 2.330 12.00 131.063 18.00 1.748 24.00 1.165 INFLOW >01: (TOTAL ) 4.83 1.249 12.000 89.259
OUTFLOW<02: (Basin ) 4.83 .189 12.433 89.259
00710003 — == == — PEAK  FLOW  REDUCTION [Qout/Qin](%)=  15.133
* Total Drainage Area TIME SHIFT OF PEAK FLOW (min)= 26.00
—————————————————————— MAXIMUM  STORAGE USED (ha.m.)=.2233E+00
| CALIB STANDHYD | Area (ha)= 4.83
| 01:TOTAL DT= 2.00 | Total Imp(%)= 69.00 Dir. Conn.(%)=  69.00 -—=
—————————————————————— 007:0005 -—
IMPERVIOUS PERVIOUS (i) -—
Surface Area (ha)= 3.33 1.50 007:0002 -
Dep. St