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1 Introduction

224 On Preston Inc. (client) retained EXP Services Inc. (EXP) to undertake a site servicing and stormwater
management study in support of a site plan application for the development of 224 Preston Street property
located in Ottawa, ON.

The site is legally described as part of Block 123 of registered planl3 in the City of Ottawa. It is located in
the southwest corner of Preston Street and Larch Street with frontage along Preston Street (major collector)
and Larch Street. The client wishes to develop the site into a six-storey mix-use building. The site is within
the Corso Italia District Secondary Plan Refer to Figure 1 for the site location.

This report will discuss the adequacy of the existing municipal sewers and watermains to convey the storm
runoff, sanitary flows and water demands that will result from the proposed development. This report also
provides a design brief in support of the engineering drawings, for the Site Plan Control Application
submission and City of Ottawa approval.

2 Existing Conditions

There is an existing two-story commercial building located in the southeast corner of the site. The remainder
of the property consists of hard surface, primarily asphalt paving. The site has frontage on both Preston
Street and Larch Street with municipal services within the right of way (ROW) of both.

The subject site is relatively flat and sheet drains primarily towards Larch Street with a small portion of the
site draining toward Preston Street.

3 Existing Infrastructure

Based on the information provided RQ WKH WRSRJUDSKLFDO VXUYH\ SUHSDUHG E\ $Q
Ltd. Dated December 10, 2021, and the City of Ottawa GIS website, the following municipal infrastructure

was identified.

Preston Street

X A 1800mm dia. Concrete Combined sewer pipe within the road.

X A 400mm dia. ductile iron water pipe on the east side of the road.

x A fire hydrant located at the northeast corner of the intersection between Preston Street and Balsam
Street.

Larch Street
X A 600mm dia. Concrete Combined sewer pipe within the road.
X A 150mm dia. PVC water pipe within the road.

X A Fire Hydrant near the northwest corner of the subject property.

4  Proposed Development

The proposed development will consist of a six-story mix use building that includes sixteen (16) bachelor
units, eight (8) 1-bedroom units, four (4) 2-bedroom units, two (2) 3-bedroom units, one (1) commercial unit
and office space on the ground floor and amenity and storage area in the basement level. The building will
also have a garbage storage room and a bike storage room in the basement and ground levels. There is
one driveway access point located at the northwest corner of the property off Larch Street. Five (5)



pedestrian access points will connect the proposed building to the adjacent streets. Refer to the proposed
site plan in Figure 2 for more details.

The proposed development will be serviced using the existing combined sewer and watermain along Larch
Street. Stormwater management will be handled at the roof of the proposed building.

5 Referenced Guidelines

Various documents were referred to in preparing the current report including:
x Sewer Design Guidelines, Second Edition, Document SDG002, October 2012, City of Ottawa
(Guidelines) including:
X Technical Bulletin ISDTB-2012-4 (20 June 2012)
X Technical Bulletin ISDTB-2014-01 (05 February 2014)
X Technical Bulletin PIEDTB-2016-01 (September 6, 2016)
X Technical Bulletin ISDTB-2018-01 (21 March 2018)
X Technical Bulletin ISDTB-2018-04 (27 June 2018)
X Technical Bulletin ISDTB-2019-02 (08 July 2019)
x Ottawa Design Guidelines +Water Distribution, July 2010 (WDGO001), including:
X Technical Bulletin ISDTB-2014-02 (May 27, 2014)
X Technical Bulletin ISTB-2018-02 (21 March 2018)
X Ontario Ministry of Transportation (MTO) Drainage Manual, 1995-1997

X Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment and
Climate Change, March 2003 (SMPDM).

x Design Guidelines for Drinking-Water Systems, Ontario Ministry of the Environment and Climate
Change, 2008 (GDWS).

x Fire Underwriters Survey, Water Supply for Public Fire Protection (FUS), 1999
x Ontario Building Code 2012, Ministry of Municipal Affairs and Housing

6 Watermain Servicing

A new 150mm dia. water service connection will be extended from the existing 150mm dia. watermain on
Larch Street to the proposed building. Refer to the site servicing plan C100 for more details on the location
of existing and proposed water services.

Fire protection demands have been calculated in subsequent sections using the latest version of the Fire
Underwriter Survey. These fire demands will be provided using the existing fire hydrants located at the
northwest corner of the property on Larch Street and the hydrant located at northeast corner of Preston
Street and Balsam Street.

6.1 Domestic Water Demands

The domestic water demands are estimated below, utilizing parameters from the WDG001 and the GDWS.
Table 6.1 summarizes the parameters used.



Table 6-1: Water System Design Criteria

Design Parameter

Value

Population Density +bachelor and 1-bedroom

1.4 persons/unit

Population Density +2-bedroom

2.1 persons/unit

Population Density +3-bedroom

3.1 persons/unit

City of Ottawa Average Day Demands

280 L/person/day

Commercial Average Day Demands

28,000 L/ha/day

Max Day Peaking Factor (MECP method when less than 500 persons)

8.77 x Average Day Demands

Peak Hour Factor (MECP method when less than 500 persons)

13.21 x Average Day Demands

City of Ottawa Commercial Max Day Peaking Factor

1.5 x Average Day Demands

City of Ottawa Commercial Peak Hour Factor 1.8 x Max Day Demands

Depth of Cover Required 2.4m

Maximum Allowable Pressure 690 kPa (100 psi)

Minimum Allowable Pressure 275.8 kPa (40 psi)

Minimum Allowable Pressure during fire flow conditions 137.9 kPa (20 psi)

Population:

16- Bachelor Apartments x 1.4 person/unit
8-1 Bedroom Apartments x 1.4 person/unit

= 22.4 Persons
=11.2 Persons

4-2 Bedroom Apartments x 2.1 person/unit = 8.4 Persons
2-3 Bedroom Apartments x 3.1 person/unit = 6.2 Persons
Total = 48.2 = 49 Persons

191m?2 of Commercial and office space

Average daily water consumption = 280 L/person/day

Number of residents =49

49 * 280 = 13,720 L/day

= 8.77 x Avg. Day (from GDWS, Table 3-3)
= 13.21 x Avg. Day (from GDWS, Table 3-3)

Maximum Day Factor
Maximum Hour Factor

Commercial area:

Total office space area of both buildings =191m?

Average Day Demand = 28,000L/ha/day

Average daily water consumption = 28000L/ha/day * (1hec/10000m?) * 191m?
=534.8 L/day

Maximum Day Factor
Maximum Hour Factor

= 1.5 x Avg. Day (from WDGO001)
= 1.8 x Max. Day (from WDGO001)

The average, maximum day and peak hour domestic demands for the building are as follows:

Domestic Residential Water Demands:

Average Day 49 persons * 280 L/person/day = 13,720L/day
=13,720 / 86,400 sec/day = 0.159 L/sec

Maximum Day =8.77 x0.159 = 1.39 L/sec



Peak Hour

Domestic Commercial Water Demands:

Average Day

Maximum Day
Peak Hour

Total Domestic Water Demands:

Average Day
Maximum Day

Peak Hour

=13.21 x0.159 = 2.10 L/sec

= 534.8L/day x (1 / 86,400) sec/day =
0.01L/sec

=1.5x0.01 =0.015 L/sec
=1.8x0.01 =0.018 L/sec

=0.159+0.01 = 0.17L/s
=1.39+0.01 = 1.40L/s

=2.10+0.02 = 2.12L/s

Detailed calculations of the domestic water demands are provided in Table B1 of Appendix B.

6.2 Fire Flow Requirements

The required fire flow for the proposed site was estimated based on the Fire Underwriters Survey. The
following equation from the latest version of the Fire Underwriters Survey (2020) was used for calculation

of the supply rates required to be supplied by the hydrant.
F=220*C¥# 2
where:

X F =the required fire flow in liters per minute
x C = coefficient related to the type of construction

X A =the total floor area in square meters

Table 6-2: Summary of Required Fire Flow Protection

Iltem Design Value
Floors Above Grade 6 floors
Construction Coefficient 15
Fire Protection Type Sprinkler System
Building Height (m) 22.7
Building Area (sq.m) 1909.6

F=220C ¥#(L/sec)

14,421/min (14,000 rounded to closest 1,000)

Reduction due to low Occupancy -0%
Reduction due to Sprinkler System -50%
Increase due to separation 36%

Fire Flow Requirement (L/min)

12,040 or 12,000 L/min (rounded to closest 1,000) or 200 L/sec

The fire flow requirement for the proposed building was found to be 200L/sec.

Appendix B for detailed calculations.

Refer to Table B2 in



The fire flow required is expected to be accommodated by using the existing fire hydrants located at the
northwest corner of the property on Larch Street, the hydrant located at northeast corner of Preston Street
and Balsam Street intersection, and the hydrant located at the northeast corner of Preston Street and
Willow Street intersection.

Moreover, the boundary conditions of the site were provided by the City of Ottawa staff. The boundaries
state that the maximum HGL is 115.3m, the minimum HGL is 107.2m, and the Max daily + fire flow pressure
is 98.0m. It is recommended to do a pressure test at the time of construction and install a pressure-reducing
valve if required to bring the water pressure down. The correspondence with the City staff regarding the
boundary conditions can be found in Appendix B.

7  Sanitary Sewer Design

The site will be serviced with a 150mm dia. PVC sanitary service connected to an existing 600mm dia.
concrete combined sewer on Larch Street. A manhole will be provided at the property line for testing and
cleanout purposes.

The sanitary sewer system is designed based on a population flow, area-based infiltration allowance and
foundation drain allowance. The flows were calculated using the City of Ottawa design guidelines as
follows:

Population:

16- Bachelor Apartments x 1.4 person/unit = 22.4 Persons

8-1 Bedroom Apartments x 1.4 person/unit =11.2 Persons

4-2 Bedroom Apartments x 2.1 person/unit = 8.4 Persons

2-3 Bedroom Apartments x 3.1 person/unit = 6.2 Persons

Total = 48.2 = 49 Persons

Commercial Area:

191m? of Commercial space

Residential Sanitary Flow:

Average Domestic Flow = 280 L/person/day

Domestic Flow = 49 x 280 L/person/day x (1/86,400 sec/day)
=0.159 L/sec

Peak Factor =1+ 14/ (4 + (49/1000)°%) *K (K=1)
= 4.32 (4.0 Max)

Q Peak Domestic =0.159 L/sec x 4
=0.64 L/sec

Commercial Sanitary Flow:

Average Domestic Flow = 28,000 L/gross ha/day

Domestic Flow =0.0191 x 28,000 L/ha/day x (1/86,400
sec/day)
= 0.006 L/sec

Peak Factor =15

Q Peak Domestic = 0.006 L/sec x1.5
= 0.009 L/sec

Infiltration:



Q Infiltration = 0.28 L/ha/sec x 0.047 ha

=0.013 L/sec
Foundation Drain Allowance:
Q Foundation =5.0 L/ha/sec x 0.047 ha
=0.235 L/sec
Total Peak Sewage Flow:
Total Sanitary Flow = 0.64+0.009+0.013+0.235 =0.89 L/sec

The proposed 150mm sanitary pipes having a slope of 1.00% and 2.00% will have a full flow capacity of
15.2 L/s and 21.5 L/s respectively. The proposed pipe capacity is sufficient to accommodate the anticipated
sanitary flow from the proposed building. It is proposed that the existing 600mm dia. concrete combined
sewer has enough capacity to accommodate the proposed development.

8 Stormwater Management

8.1 Design Criteria

The proposed stormwater system is designed in conformance with the latest version of the City of Ottawa

DeVLJQ *XLGHOLQHV 2FWREHU 6HFWLRQ S6BWRUBGD QKF WRRBLQH!
S6WRUPZDWHU 0D @ Buhiiraily @fWhe design criteria that relates to this design report is the

proceeding sections below.

Minor System Design Criteria

x ThestorP VHZHUV KDYH EHHQ GHVLJQHG DQG VL]HG EDVHG RQJWYXH 5DW
Equation under free flow conditions for the 2-year storm using a 10-minute inlet time.

X The allowable release rate for the site is limited to a 2-year storm event using a time of concentration
of 10 minutes and a runoff coefficient of 0.40. Flows in excess of the 2-year and up to the 100-year
storm event will be detained onsite.

Major System Design Criteria

X The major system has been designed to accommodate onsite detention with sufficient capacity to
attenuate the 100-year design storm. Excess runoff above the 100-year event will flow overland offsite.

X Onsite storage is provided for up to the 100-year design storm through surface ponding within the roof
areas. Calculation of the required onsite storage volumes have been supported by calculations
provided in Appendix D.

x Calculation of the required storage volumes has been prepared based on the Modified Rational Method
as identified in Section 8.3.10.3 of the CiW\V 6HZHU *XLGHOLQHYV

X As noted in the pre-consultation meeting minutes dated June 2, 2022, the roof portion only will be
controlled while the remainder of the site will go uncontrolled towards the right of ways (ROWS)

8.2 Pre-Development Conditions

There is an existing structure located in the southeast corner of the subject property. The remainder of the
site is currently covered by paved parking and access areas. The calculated runoff coefficient for the site
was found to be 0.9. however, based on the City of Ottawa requirements outlined in the pre-consultation
meeting minutes, the maximum allowable runoff coefficient for the site will be limited to 0.4. This C value
along with a time of concentration (Tc) of 10 minutes has been used to calculate the allowable release rate



for the site. Table D1 to Table D3 in Appendix D provided detailed calculations under pre-development
conditions.

8.3 Runoff Coefficients

Runoff coefficients used were based on actual areas taken from CAD. Runoff coefficients for impervious
surfaces (roofs, asphalt, and concrete) were taken as 0.90, whereas those for pervious surfaces
(grass/landscaping) were taken as 0.20. Average runoff coefficients for sub-catchments (or drainage
areas) were calculated using the area weight. The runoff coefficients for pre-development and post-
development catchments are provided in Table D1 and D¥espectively with a summary provided in in
Table 8-1 below.

Table 8-1 £Summary of Runoff Coefficients

Location Area (hectares) Pre-Development Runoff Post-Development Runoff
Coefficient, C ave Coefficient, C ave
Entire Site 0.047 0.90 0.87

8.4 Calculation of Allowable Release Rate

The allowable release rate from the site is based on 2-year storm event with a runoff coefficient of 0.40 and
a time of concentration of 10 minutes. To control runoff from the site to the allowable release rate, post-
development flows from the building footprint will be restricted and on-site storage will be provided up to
the 100-year storm event.

The following parameters will be used to determine the allowable release rates from the proposed site to
the capped 375mm storm sewer at the property line, using the Rational method.

QalL=278CIA

where:
QAL = Peak Discharge (L/sec)
C = Runoff Coefficient (C=0.40)
I = Average Rainfall Intensity for return period (mm/hr)
= 732.951/(Tc+6.199)10.810 (2-year)
Tc = Time of concentration (mins)
A = Drainage Area (hectares)

QaLL=2.78 * 0.40 * 76.81mm/hr * 0.047 ha = 4.01 L/sec

The allowable discharge rate, based on the 2-year storm, was calculated to be 4.01 L/sec. To control runoff
from the site it will be necessary to limit post-development flows for all storm return periods up to the 100-
year event using flow control and detention of runoff, as noted in the following sections.

8.5 Calculation of Post-Development Runoff

To calculate the post-development runoff coefficient and required storage volumes, the site has been
divided into three (3) catchment areas. The area labelled P1 represents the footprint of the building. This
area will be controlled using roof drains that will restrict the flow to the allowable release limit. Area P2 will
sheet drain towards Larch Street, while area P3 will sheet drain towards Preston Street. Both areas P2 and



P3 are considered uncontrolled. Refer to the post-development watershed plan C400 for more details on
the site catchment areas.

The post-development average runoff coefficient for the site was calculated as 0.84. Based on the storm
drainage areas the 2-year, 5-year and 100-year post-development peak flows are calculated based on the
Rational Method and are summarized in Table 8-2 below with detailed calculations provided in Table D6
of Appendix D.

Storm = 2 yr Storm =5 yr Storm = 100 yr
Area Area
No (ha) Q Q Q
Cave S AP Cave LQ/ AP Cave LQ/ AP
(Usec) | (L/sec) (Usec) | (L/sec) (Usec) | (L/sec)
P1 0.0370 0.90 6.38 1.55 0.90 8.65 (2.10) 1.00 16.48 (4.00)

P2 | 0.0070 | 0.76 | 1.68 (168) | 076 | 2.26 (2.26) | 095 | 484 (4.84)

P3 | 0.0030 | 0.90 | 0.67 .67) | 090 | 0091 (0.91) | 1.00 | 1.74 (1.74)

Total 0.0470 8.72 3.89 11.83 5.27 23.206 10.58
Table 8-2: Summary of Post-Development Flows

In summary, the building area P1 will be controlled to the allowable release rate calculated for the site using
roof drains. Areas P2 and P3 will drain uncontrolled towards the ROW. The total release rate from the site
during the 100-yr storm event will be 10.58 L/s.

8.6 Flow Control and Storage Method

It will be necessary to control runoff to the allowable rate; therefore, runoff will be detained using an inlet
control device (ICDs) installed at the roof level. This will ensure that sufficient stormwater detention is
provided and that the peak flows entering the storm sewer on Larch will be equal to or less than the
allowable rate.

Based on the allowable release rate for the site, the required stormwater storage volume for the 100-year
storm event will be 8.5 m3. The release rate from the roof will be controlled using Watts Accutrol drain
system. Based on the roof drainage calculation, the maximum release rate from the roof, under the 100-yr
storm will be 3.99L/s, which is less than the allocated roof flow of 4L/s as shown in Table 8.2 above. The
total storage provided on the roof is 12.6 m3 with a maximum ponding depth of 140mm.

Detailed calculations using the Modified Rational Method of the onsite storage requirements are provided
in Appendix D. The layout of the roof drains as well as a summary of the roof drain position and calculation
can be found on the Roof Drainage Plan.

9 Geotechnical Recommendations

A geotechnical investigation was also carried out by EXP Services Inc., summarized in the report dated
February 8t 2022. The subsurface condition of the site consists of fill material underlain by loose to very
dense glacial till and gravel overlaying limestone bedrock at 5.8m depth. The Geotechnical investigation
report notes that groundwater was encountered in the drilled boreholes at depths of 4 to 4.1m. A minimum
of 1.5m of earth cover should be provided to the exterior foundations of heated structures to protect from
damage against frost penetration.



10 Erosion and Sediment Control

During all construction activities, erosion and sedimentation shall be controlled by the following techniques:

X extent of exposed soils shall be limited at any given time,
X exposed areas shall be re-vegetated as soon as possible,
x filter cloth shall be installed between frame and cover of all new catch basins and catch basin manholes,

x filter cloth shall be installed between frame and cover of the existing catch basins and catch basin
manholes as identified on the site grading and erosion control plan,

x light duty silt fencing will be used to control runoff around the construction area. Silt fencing locations
are identified on the erosion and sediment control plan.

X visual inspection shall be completed daily on sediment control barriers and any damage repaired
immediately. Care will be taken to prevent damage during construction operations,

X In some cases, barriers may be removed temporarily to accommodate the construction operations.
The affected barriers will be reinstated at night when construction is completed,

x Sediment control devices will be cleaned of accumulated silt as required. The deposits will be disposed
of as per the requirements of the contract,

X during the course of construction, if the engineer believes that additional prevention methods are
required to control erosion and sedimentation, the contractor will install additional silt fences or other
methods as required to the satisfaction of the engineer, and

x Construction and maintenance requirements for erosion and sediment controls are to comply with
Ontario Provincial Standard Specification (OPSS) OPSS 805, and City of Ottawa specifications.

11 Conclusions

This report addresses stormwater runoff from the proposed development located at 224 Preston Street,
City of Ottawa, Ontario. The proposed 0.12-acre development will consist of a six-story mix use building
that includes 16 bachelor units, eight 1-bedroom units, four 2-bedroom units, two 3-bedroom units, one
commercial units on the ground floor and office space along with garbage room and and amenity and
storage space in the basement level. The following summarizes the servicing requirements for the site:

X The allowable release rate from the proposed site was calculated based on a runoff coefficient of 0.40
and a time of concentration of 10 minutes for a 2-year storm event, connecting to the 600mm combined
sewer pipe within Larch Street. The allowable release rate was calculated to be 4.01 L/sec. Runoffin
excess of this will be detained onsite for up to the 100-year storm.

x Inlet control devices (ICDs) will be installed at the roof level to control the release rate from the site to
the allowable 4.01L/s. The calculated release rate from the roof is 3.99 L/s. The estimated storage
required to control peak flows to the allowable release rate was 8.5 m?3 based on the Modified Rational
Method.

x  The roof drain will be controlled using Watts Accutrol Drainage system with a maximum release rate of
3.99 L/s under a maximum ponding depth of 140mm.

X The proposed development has a peak sanitary flow of 0.89 L/s based on City of Ottawa Guidelines.
150mm sewer lateral pipes will be installed with a slope of 1.0% and 2.0% having a full flow capacity
of 15.2L/s and 21.5L/s. This lateral will extend into the property and connect to the building.



X A new 150mm dia. water service connection will be extended from the existing 150mm dia. watermain

on Larch Street to the proposed building. The required peak hour domestic water demand for the site
was found to be 2.12L/s.

X The Maximum Required Fire Flow (RFF) based on the Fire Underwriter Survey (FUS) was calculated
at 200 L/s. The site fire demands will be provided using the existing fire hydrants located at the
northwest corner of the property on Larch Street, the hydrant located at the northeast corner of Preston
Street and Balsam Street intersection and the hydrant located at the northeast corner of Preston Street
and Willow Street intersection.

x During all construction activities, erosion and sedimentation will be controlled on-site.

10
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Figure 1: Site Location Plan

Figure 2: Site Plan
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Table B1: Water Demand Chart

Table B2: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 2020
Building Separation Distances

Hydrant Distances

Correspondence with the City Regarding Boundary Conditions



TABLE B1

Water Demand Chart

No. of Units Residential Demands Commercial Total Demands in (L/sec)
Singles/Semis/Towns Apartments Max Peak Peg(k:w\?chg;[grs Peak
1- 4- Avg Day | Max Day Hour | MaxDay | Hourly Avg Max Day | Hour Avg Max
Junction Number Single Duple |Townh |Bach | Bed | 2-Bed | 3-Bed | Bed | Avg | Total | Demand | Peaking | Peaking | Demand | Demand Area |Demand Peak | Demand | Demand | Day Day |Peak Hour
(Building) Familty | Semi| x ome | elor | Apt | Apt | Apt | Apt | Apt. | pop | (L/day) | Factor | Factor | (L/day) | (L/day) (m% | (L/day) |MaxDay| Hour (Liday) | (Liday) | (Lis) | (Lis) (L/s)
Building 16 8 4 2 49.0 13,720 8.77 13.21 120,347 181,207 191 535 1.5 1.8 802.2 962.6 0.17 1.40 2.12
Totals = 16 8 4 2 49.0 13,720 120,347 181,207 802 963 0.170 1.40 2.12
Project:
Unit Densities Persons/Unit Residential Based on MECP Table 3-3. Less than 500 persons
Sing!es 3.4 Residential Co!wsumption (L/pers/day) = 280 r 224 Preston Street Site Plan
Semi-Detached 2.7 Max Day Peaking Factor (* avg day) = 25 8.77
Duplex 2.3 Peak Hour Factor (* avg day) = 5.5 13.21
Townhome 2.7 Designed: Location:
Bachelor Apt Unit 1.4 Industrrial/Commercial/lnstitutional Water Consumption Y. Ammouri M.Eng, P.Eng
1-Bed Apt Unit 14 Light Industrial (L/gross ha/day) = 28,000 Checked: 224 Preston Street, Ottawa, Ontario
2-Bed Apt Unit 2.1 Heavy Industrial (L/gross ha/day) = 55,000 Bruce Thomas, P.Eng
3-Bed Apt Unit 3.1 Commer/Instit (L/m floor/day) - 3 File Reference: Page No:
4-Bed Apt Unit 4.1 Max Day Peaking Factor (* avg day) = 15 22019695 - Water - Demand
Avg. Apt Unit 1.8 Peak Hour Factor (* avg day) = 2.7 lofl

Chart.xlsx




TABLE B2: FIRE FLOW REQURIEMENTS BASED ON FIRE UNDE RWRITERS SURVEY(FUS) 2020

PROJECT: 224 Pre
Building No:

ston Street
Mix Use

An estimate of the Fire Flow required for a given fire area may be estimated by:

F =220 * C * SQRT(A)

where: F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction
Task Options Multiplier Input Value Used Fire Flow Total (L/min)
Wood Frame 15
- Ordinary Construction 1
Choﬁ;emBeu("g)mg Non-combustible 0.8 Wood Frame 1.5
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Mech roof 19.6 100% 19.6
Floor 6 282.0 100% 282
o Floor 5 282.0 100% 282
Input Building Floor Floor 4 33L5 100% 33L5 1909.6 m?
Areas (A)
Floor 3 331.5 100% 331.5
Floor 2 331.5 100% 331.5
Floor 1 331.5 100% 331.5
Basement (At least 50% below grade, not included) 331.5 0% 0
Fire Flow (F) F =220 *C* SQRT(A) 14,421
Fire Flow (F) Rounded to nearest 1,000 14,000
Reductions/Increases Due to Factors Effecting Burning
. o Value Fire Flow | Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of  |Combustible 0% Combustible 0% 0 14,000
Building Contents  [Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler .30% _
Conforms to NFPA13 Adequate Sprinkler Conforms to NFPA13 -30% -4,200 9,800
No Sprinkler 0%
Standard Water Supply for
Choose Reduction Fire Department Hose Line -10% _ _ .
Due to Sprinkler and for Sprinkler System Standard Water Supply for Fire Department Hose Line and for SprinktenSy -10% -1,400 8,400
System Not Standard Water 0%
. 0
Supply or Unavailable
g;geriuperwsed Sprinkler 10% | | 0
Not Fully Supervised or Fully Supervised Sprinkler System -10% -1,400 7,000
0%
N/A
Exposed Wall Length
Separ- . Total
Exposures atl'on Cond Separguon Exposed Wal 1 Al v Length- " . I
Dist Conditon type engt 00 Height Su. Type IV] Charge Tota Exposure
Choose Structure (m) (m) | Storeys Factor Conditon | Il (U) (%) |Charge (9 Charge
Exposure Distance (L/min)
North 21.6 4 20.1 to 30| Type IV-lIl (U) | 24.75 6 148.5 4F 5% 5%
East 22.4 4 20.1 to 30| Type IV-lIl (U) | 12.82 6 76.92 4D 3% 3% 36% 5.040 12,040
South 7.8 2 3.1to 10 | Type IV-lIl (U) | 24.75 6 148.5 2F 15% 15%
West 3.3 2 3.1to 10 | Type IV-lll (U) | 12.82 6 76.92 2D 13% 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =] 12,000
Total Required Fire Flow (RFF), L/sec = 200
Obtain Required Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) = No
Fire Flow Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) = 200

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V

Type IV-1Il (U)
Type IV-1Il (P)
Type II-1 (V)
Type lI-1 (P)

Wood Frame

Mass Timber or Ordinary with Unprotected Openings
Mass Timber or Ordinary with Protected Openings
Noncombustible or Fire Resistive with Unprotected Openings
Noncombustible or Fire Resistive with Protected Openings

Conditons for Separation

Separation Dist Condition
Om to 3m 1
3.1m to 10m 2
10.1m to 20m 3
20.1m to 30m 4
>30.1m 5

E:\OTT\OTT-22019695-A0\60 Execution\63 Design\22019695 - Building FUS Fire Flow Calcs - FUS 2020
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53. The mechanical engineer needs to provide a letter (signed and
sealed) confirming each building sprinkler system will meet the
requirements of a fully supervised system as per the NFPA and are
fully supervised by a monitored fire alarm system as per OBC to
support applying the maximum 50% sprinkler protection credit to the
FUS method. Otherwise, a maximum credit of 40% should only be
applied. Provide this letter within the Appendix to confirm that the
buildings will be complete with a sprinkler system conforming to
NFPA13.
x Each building sprinkler system will meet the requirements of a fully supervised
system as per the NFPA and are fully supervised by a monitored fire alarm
system as per OBC to support applying the maximum 50% sprinkler protection

credit to the FUS method, the buildings will be complete with a sprinkler system
conforming to NFPA13.
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Table C1: Sanitary Sewer Calculation Sheet



TABLE C1 - SANITARY SEWER CALCULATION SHEET

LOCATION RESEDENTIAL AREAS AND POPULAITONS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION FOUNDATION DRAIN SEWER DATA
Area NUMBER OF UNITS POPULATION Peak AREA (ha) Peak AREA (ha) Peak ACCU|] Peak AREA (ha) | INFILT AREA (ha) |FOUNQ TOTAL qu Act.ual slope | Length | capacity] 0/Q .
Street | U/S MH D/S MH ) _ Bacheld 1-Bed| 2-Bed[ 3-Bed | 4-Bed Peak | Flow Flow Factor| AREA| AREA| Flow FLOW FLOW| FLOW| Dia | Dia . P Full velocity
Desc | (ha) [Singled Semid Towns | apt | apt. | apt. | apt. | noiv| Accd Factor| wse)| NPV[ ACCY (ysec)| NPIY  ACQUer | (Ha) | (Ha) | wse| NV AQQUsec) DIV AGGEso ws) | mmy| mmy | ©O | M | Lsec) [ (%0) | (s
Site BLDG SAN MH 1 0.05 16 8 4 2 49 49 4.00 0.64 ] 0.0191] 0.0191 | 0.009285 0.047 0.047 0.013 0.047 0.047 0.235 0.89 150 150 2.00 1.6 21.5 4% 1.72
SANMH 2 C%rg\f’v'gfd 49 | 400 | o064 0.019 |0.009285 0.047 | 0.013 0047 | 0235 | 089 | 150 | 150 | 1200 | 94 15.2 6% 1.21
0.047 8 4 2 49 0.047
Designed: Project:
Residential Avg. Daily Flow, q (L/p/day) = 280 Commercial Peak Factor = 1.5 (when area >20%) Peak Population Flow, (L/sec) = P*q*M/86.4 Unti Type Persons/Unit
Commercial Avg. Daily Flow (L/gross ha/day) = 28,000 1.0 (when area <20%) Peak Extraneous Flow, (L/sec) = I*Ac Singles 3.0 Y. Ammouri M.Eng, P.Eng, PMP 224 Preston Street
or L/gross hal/sec = 0.324 Residential Peaking Factor, M = 1+ (14/(4+P"0.5)) *K Semi-Detached 2.7
Institutianal Avg. Daily Flow (L/s/ha) = 28,000 InstitusidPeak Factor = 1.5 (when area >20%) A. = Cumulative Area (hectares) Townhomes 27 Checked: Location:
or L/gross hal/sec = 0.324 1.0 (when area <20%) P = Population (thousands) Single Apt. Unit 1.4
Light Industrial Flow (L/gross ha/day) = 35,000 2-bed Apt. Uni 2.1 Bruce Thomas, P.Eng. 224 Preston Street, Ottawa, Ontario
or L/gross ha/sec = 0.40509 Residential Correction Factor, K = 1.00 Sewer Capacity, Qcap (L/sec) = I/N S“R"A 3-bed Apt. Unit 3.1
Heavy Industrial Flow (L/gross ha/day) = 55,000 Manning N = 0.013 (Manning's Equation) 4-bed Apt. Unit 3.8 File Reference: Page No:
or L/gross hal/sec = 0.637 Peak extraneous flow, | (L/s/ha) = 0.28 (Total I/1)
Extraneous Flows from Existing Areas (L/s/gross ha) = 5.00 22019695 - SAN Design Sheet.xlsx Llof1
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TABLE D1

CALCULATION OF AVERAGE RUNOFF COEFFICIENTS FOR PRE-DEVELOPMENT CONDTI

A Asphalt Areas Roof Areas Concrete / Pavers Grassed Areas
AreaNo. | 0 C=0.90 C=0.90 C=0.90 C=0.20 sum AC | Total Area () | Gave
Area () A*C | Area(m) A*C |Area()| A*C | Area(nf) | A*C
El ROW 470.00 423.0 423.0 470.00 0.90
TABLE D2
CALCULATION OF PEAK RUNOFF UNDER PRE-DEVELOPMENT CONDTIONS
Time of Storm = 2 yr Storm =5 yr Storm = 100 yr
Area No Outlet Area (ha) | Conc, Tc I
Location (mir;) I, (mm/hr) Cavg | Q@ (L/sec)| 4 (mm/hr) Cavg Qs (L/sec) i ri:)/ohr) Cavg Qioo (L/sec
El ROW 0.04700 10 76.81 0.90 9.0 104.29 0.90 12.3 178.56 1.00 23.3
Notes
1) Intensity, | = 732.951/(Tc+6.198}°(2-year, City of Ottawa)
2) Intensity, | = 998.071/(Tc+6.035}*(5-year, City of Ottawa)
3) Intensity, | = 1735.688/(Tc+6.0245°(100-year, City of Ottawa)
4) Cavg for 100-year is increased by 25% to a maximum of 1.0
5) Allowable Capture Rate is based on 2-year storm at Tc=10 minudedisaharging to combined sewer on Bronson Avenue
TABLE D3
ESTIMATION OF ALLOWABLE PEAK FLOWS (Based on Max C=0.40 with Tc=10mins & 2-yr Storm)
Time of Storm = 2 yr
Area No o Area (ha) | Conc, Tc Q
Location - l, (mm/hr C ALLOW
(min) 2 ( ) avg (L/sec)
Site ROW 0.04700 10 76.81 0.40 4.01
Notes \
1) Intensity, | = 732.951/(Tc+6.188}°(2-year, City of Ottawa) | Allowable Discharge (based on 2-yr storm) |
2) Allowable Capture Rate is based on 2-year storm at Tc=10 minuteS,\aiue of 0.40
TABLE D4
AVERAGE RUNOFF COEFFICIENTS FOR POST-DEVELOPMENT CONDITIONS
Caspricone 0.90 Groo=  0.90 Corass  0.20
Asphalt &
Roof A G d Total A
Area No. Conc Area]l A * Gspy 00 P e A* Goor rasse A* Grasd Sum AC oa ° rea Cave Comment
2 (m?) Areas () (m%)
(m’)
P1 0.9 332 0.9 0.2 298.8 332 0.90 Building footprint
P2 82 0.9 0.9 21 0.2 78.0 103 0.76 Uncontrolled towards Larch Street
P3 35 0.9 0.9 0.2 31.5 35 0.90 Uncontrolled towards Preston Street
Totals 470 0.87
Notes
TABLE D5
SUMMARY OF POST-DEVELOPMENT PEAK FLOWS (Uncontrolled and Controlled )
. Storm =2 yr Storm =5 yr Storm = 100 yr
Time of Con
Tc (min) Q Qcap Q [Ten Q
Area No Area (ha) Cave I, (mm/hr) (L/sec) (L/sec) Cave Is (mm/hr) | (L/sec) |QcarL/sec Cave (mm/hr) (L/sec) | QcaplL/sec)
P1 0.0332 10 0.90 76.81 6.38 15 0.90 104.19 8.65 2.10 1.00 178.56 16.48 4.00
P2 0.0103 10 0.76 76.81 1.67 (1.67 0.76 104.19 2.26 (2.26 0.95 178.56 4.84 (4.84
P3 0.0035 10 0.90 76.81 0.67 (0.67 0.90 104.19 0.91 (0.91 1.00 178.56 1.74 1.74
total (storm) 0.0470 8.72 3.89 11.83 5.27 23.06 10.58

foundation drain

Notes

1) Intensity, | = 732.951/(Tc+6.198}°(2-year, City of Ottawa)
2) Intensity, | = 998.071/(Tc+6.0358}*(5-year, City of Ottawa)

3) Intensity, | = 1735.688/(Tc+6.024%°(100-year, City of Ottawa)
4) Cavg for 100-year is increased by 25% to a maximum of 1.0
5) Time of Concentration, Tc = 10 mins
6) For Flows under column Qcap which are shown in bra¢Re®3, denotes flows that are uncontrolled)




Table D6

Storage Volumes for 2-year, 5-Year and 100-Year Storms (MRM)

Area No
Gve=
Gve=
Gve=

Time Interval :

P1
0.90
0.90
1.00
10.00

Drainage Area=  0.0332

(2-yn)
(5-yn

(100-yr, Max 1.0)

(mins)

(hectares)

Release Rate Used for Estimation of 10@sape & /sec) =

Actual Release Rate (L/sec)4=00
Percentage of Actual Rate (City of Ottawa requirement) 80%

4.0

|

Release Rate = 1.55 (L/sec) Release Rate =2.10 (L/sec) Release Rate = 4.0  (L/sec)
Return Period = 2 (years) Return Period= 5 (years) Return Period = 100 (years)
_ IDF Parameters, A =733.0 ,B= 0.810 IDF Parameters, A =998.1 ,B= 0.814 IDF Parameters, A =1735.7 ,B= 0.820
Duration (1= AIEFC) ,C= 6.199 (1=A/EFC) ,C= 6.053 (1=A/FC) ,C= 6.014
(mins) Rainfall Peak Flow Release| Storage Storage Rainfall Peak Flo Release| Storage Storage Rainfall Peak Flo Release| Storage Storage
Intensity, | (Lisec) Rate Rate (m3) Intensity, | (Lisec) Rate Rate (mg) Intensity, | (Lisec) Rate Rate (m3)
(mm/hr) (L/sec) | (L/sec) (mm/hr) (L/sec) | (L/sec) (mm/hr) (L/sec) | (L/sec)

0 167.2 13.9 15 12.3 0.0 230.5 19.14 2.1 17.9 0.4 398.6 368 410 32.8 q
10 76.8 6.4 15 4.8 2.9 104.2 8.7 2.1 6.6 3.9 178.6 1655 4.p 145 7
20 52.0 4.3 15 2.8 3.3 70.3 5.8 2.1 3.7 4.5 120.0 11.1 4.0 7.1 8.5
30 40.0 3.3 15 1.8 3.2 53.9 4.5 2.1 2.4 4.3 91.9 8.9 4, 4.b 8
40 32.9 2.7 15 1.2 2.8 44.2 3.7 2.1 1.6 3.8 75.1 6.9 4.9 2.p 7
50 28.0 2.3 15 0.8 2.3 37.7 3.1 2.1 1.0 3.1 64.0 5.9 4.0 1.p 5
60 24.6 2.0 15 0.5 1.8 32.9 2.7 2.1 0.6 2.3 55.9 5.4 4. 1.p 4
70 21.9 1.8 15 0.3 1.1 29.4 2.4 2.1 0.3 14 49.8 4.4 4.9 0.p 2
80 19.8 1.6 15 0.1 0.5 26.6 2.2 2.1 0.1 0.5 45.0 4.3 4.9 0.p 0
90 18.1 15 15 0.0 -0.2 24.3 2.0 2.1 -0.1 -0.4 41.1 3.8 4.9 -0|2 -1
100 16.7 14 15 -0.2 -0.9 22.4 1.9 2.1 -0.2 -1.4 37.9 3.5 4p -0f5 -3
110 15.6 1.3 15 -0.3 -1.7 20.8 1.7 2.1 -0.4 -2.4 35.2 3.p 4p -0}8 -5
120 14.6 1.2 15 -0.3 -2.4 19.5 1.6 2.1 -0.5 -3.5 32.9 3.9 4p -140 -6
130 13.7 1.1 15 -0.4 -3.2 18.3 15 2.1 -0.6 -4.5 30.9 2.9 4p -1 -9
140 12.9 1.1 15 -0.5 -4.0 17.3 14 2.1 -0.7 -5.6 29.2 2.Y 4.p -13 -1
150 12.3 1.0 15 -0.5 -4.8 16.4 14 2.1 -0.7 -6.7 27.6 2.% 4p -5 -1
160 11.7 1.0 15 -0.6 -5.6 15.6 1.3 2.1 -0.9 -7.8 26.2 2.4 4p -116 -1
170 111 0.9 15 -0.6 -6.4 14.8 1.2 2.1 -0.9 -8.4 25.0 2.8 4p -7 -1
180 10.6 0.9 15 -0.7 -7.2 14.2 1.2 2.1 -0.9 -10.p 23.9 2.p 40 -8 -1
190 10.2 0.8 15 -0.7 -8.0 13.6 1.1 2.1 -1.0 118 22.9 2.1 40 -9 -2
200 9.8 0.8 15 -0.7 -8.8 13.0 1.1 2.1 -1.0 -12.p 22.0 2.9 4p -210 -2
210 9.4 0.8 15 -0.8 -9.7 12.6 1.0 2.1 -1.1 -13.B 21.1 2.9 4p -210 -2
220 9.1 0.8 15 -0.8 -10.5 12.1 1.0 2.1 -1 -14b 20.4 1.p 40 -211 -2
230 8.8 0.7 15 -0.8 -11.3 11.7 1.0 2.1 -1 -15.p 19.7 1.8 40 -212 -3
240 8.5 0.7 15 -0.8 -12.2 11.3 0.9 2.1 -1.2 -16.)7 19.0 1.8 40 -212 -3
250 8.2 0.7 15 -0.9 -13.0 10.9 0.9 2.1 -1.2 -17.p 18.4 1y 40 -213 -3
260 8.0 0.7 15 -0.9 -13.8 10.6 0.9 2.1 -1.2 -19.p 17.8 1.p 40 -24 -3
270 7.7 0.6 15 -0.9 -14.7 10.3 0.9 2.1 -1.2 -20.p 17.3 1.p 40 -24 -3
280 7.5 0.6 15 -0.9 -15.5 10.0 0.8 2.1 -1.3 -21.B 16.8 1.p 4p -24 -4
290 7.3 0.6 15 -0.9 -16.4 9.7 0.8 2.1 -1.3 -22.p 16.3 1% 4p -215 -4
300 7.1 0.6 15 -1.0 -17.3 9.5 0.8 2.1 -1.3 23 15.9 1% 4p -215 -4
310 6.9 0.6 15 -1.0 -18.1 9.2 0.8 2.1 -1.3 -24.B 155 1.4 4p -216 -4
320 6.7 0.6 15 -1.0 -19.0 9.0 0.7 2.1 -1.4 -26.p 15.1 14 4p -216 -5
330 6.6 0.5 15 -1.0 -19.8 8.8 0.7 2.1 -1.4 -27.p 14.7 14 4p -216 -5

Max = 3.3 4.5 8.5
Notes City of Ottawa IDF Data (from SDGO002)

1) Peak flow is equal to the product of 2.78 x C x I X A
2) Rainfall Intensity, | = A/(Tc¥C)

3) Release Rate = Min (Release Rate, Peak Flow)

4) Storage Rate = Peak Flow - Release Rate
5) Storage = Duration x Storage Rate
6) Maximium Storage = Max Storage Over Duration
7) Parameters a,b,c are for City of Ottawa




Table D7: 5-year & 100-year Roof Design Sheet - For Roof Drains using Flow Controllea&f Drains
Project: 224 Preston
Location: Ottawa, ON.
Date: Apr 2023

Runoff Coeff Drainage Area 5-year Event 100-year Event Storage Require Maximium Storage Provided at Spill Elevati
(Cavg) (MRM)
. Rogf Dlr:lci)ns N.O of Weir .
Area # |Drain Typd Drain per Welrs. pe Position . _ Roqf Roof Drgln .
Type Area Drain 100- , 5yr_ _ Roof Draln Roof I;)ram 100yr Draln. Capacn.y Roof Drgm Total Flow Area M_ax S5-yr | 100-yr
S-year year m ha Runoff | Ponding | Roof Drain|Capacity Pd Capacity Pd Total Flow | Runoff | Ponding| Capacity] Per Drain| Capacity | From Roof Available| prism| Max |Volume|Volume
Rate Depth |Capacity Pd Drain per Drain From Roof | Rate | Depth | Per Weir| per weir | Per Drain| Drains | 5-year|100-yeaffor Storag{ Depth|Volume| (m3) | (m3)
(Lisec) | (mm) | Weir (gpm)| weir (gpm)| (L/sec) |Drains (Lised (L/sec)| (mm) | (gpm) (gpm) (Lsec) | (Usec) | (m’) | (M) m) | (mm)| M
Al RD RD1 1 1 3-1/4 opep 0.90 | 1.00 129.7 0.013¢ 3.381 105 12.8 12.8 0.804 0.804 6.438 140 14.5 14.5 0.915 0.915 1.7 4.2 103.8 150 5.2 3.63 4.84
A2 RD RD1 1 1 3-1/4 opep 0.90 | 1.00 96.8 0.0097 2.523 99 125 12.5 0.785 0.785 4.805 135 14.3 14.3 0.899 0.899 1.1( 2.83 77.4 150 3.9 2.56 3.48
A3 RD RD1 1 1 2-Closed 0.90| 1.00 14.5 0.0015 0.378 60 5.0 5.0 0.315 0.315 0.720 112 5.0 5.0 0.315 0.315 0.04 0.24 11.6] 150 0.6 0.23 0.43
A4 RD RD1 1 1 3-1/4 opep 0.90 | 1.00 11.5 0.0012 0.300 59 10.5 10.5 0.659 0.300 0.571 74 11.2 11.2 0.707 0.571 0.03 0.095 9.2| 150 0.5 0.18 0.23
A5 RD RD1 1 1 3-1/4 opep 0.90 | 1.00 8.7 0.0009 0.227 60 10.5 10.5 0.662 0.227 0.432 74 11.2 11.2 0.707 0.432 0.02 0.04 7.0] 150 04 0.14 0.17
A6 RD RD1 1 1 3-1/4 opep 0.90 | 1.00 54.0 0.0054 1.408 86 11.8 11.8 0.744 0.744 2.681 122 13.6 13.6 0.858 0.858 0.39 1.14 43.4 150 2.2 1.24 1.76
Totals 0.90 1.00 315 0.0315 8.217 62.95 3.97 3.18 15.65 69.75 4.40 3.99 3.35 8.57 209 12.6 8.0 91
Min 59 ) 74
Max 105 140
zfo':‘:nﬁFﬁ:ﬁ‘::g;tgee;‘:)'c’:"v'”q' - 100 er(co”\?z;r _ 2'42_5 WATTS ACCUTROL ADJUSTABLE FLOW CONTROL
Time of Conc (mins) = 10 10 %
Storm Intensity (mm/hr) = 104.2 178.6
30
Roof Drain Types
Drain Type = RD1 RD2 25
Max Overflow Depth (mn 150 mm 150 mm
Flow Controlled (Yes/No) Yes No 20
Roof Drains have Following Flow Rates: WATTS Flow Conttolled Dran Ponding Yes No
Weir Desc Accutrol n/a 15
Flow (gpm) per depth Max No. Weirs 1 n/a
Weir Position o | 25 50 75 100 | 125 150 R;E"g’er 10
0 | 0.025 0.05 0.075 0.1 | 0.125 0.15 Weir
1-None 0 0 0 0 0 0 0 0.000 ° ¢ ¢ * ¢ ¢
2-Closed 0 5 5 5 5 5 5 0.315
3-1/4 open 0 5 10 11 13 14 15 0.946 1.125 0 0 0.02' 0.04 ¢ 0.06 ¢ 0.08 ‘0.1 0_1'2 0.14 ¢ 0.1
4-1/2 open 0 5 10 12 15 18 20 1.262
5-3/4 open 0 5 10 14 18 21 25 1.577
6-Full 0 5 10 15 20 5 30 1893 —o— 1-None —e—2-Closed 3-1/4 open —e@—4-1/2 open 5-3/4 open 6-Full
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6HUYLFLQJ VWXG\ JXLGHOLQHYV IRU GHYHOR
'HYHORSPHQW 6HUYLFLQJ 6WXG\ &KHFNOLVW

7KH IROORZLQJ VHFWLRQ GHVFULEHV WKH VKHKFNOLEW VRV XNCKHH W H
HISHFWHG WKDW WKH SURSRQHQW ZLOO DGGUWKN HWUKK\RWQR RH \
FRPSOHWH DQG UHDG\ IRU UHYLHZ WX EHW\SBIURW WOV D/ WDIUDVWU:

7KH OHYHO Rl UHTXLUHG GHWDLO LQ WKH 6HRPLWK®JIW\S KGR | ZD BSF
JRU H[DPSOH IRU 2IILFLDO 30 DRQRMH QPESFSHQW N WIRE VHWKH PDLQ
GHWHUPLQH WKH FDSDFLW\ UHTXLUHPHQWYV IR URQKHUPURERW DG D
H[LVWLQJ FDSDFLW\ FRQVWUDLQW DQG WHR G BIQG VWK H L\QFDGXW Q
WR DGGUHVV WKH FDSDFLW\ FRQVWUDLQW )RU VWXEB LLYH. WX RWH/GD:
DGGLWLRQDO GHWDLOHG LQIRUPDWLRQ VXSSRQW LERXWREB UAHUYL

*HQHUDO &RQWHQW

([HFXWLYH 6XPPDU\ IRU ODUJHU UHSRUWY RQO\

‘DWH DQG UHYLVLRQ QXPEHU RI WKH UHSRUW

/IRFDWLRQ PDS DQG SODQ VHRALWIERXQIFRLEID D®OQGE®D\RXW RI SUF
30DQ VKRZLQJ WKH VLWH DQG ORFDWLRQ RI DOO H[LVWLQJ VHUY

'"HYHORSPHQW VWDWLVWLFV ODQG XVH GHQ®YOWYQ DIZKG WHIQH B HW
DSSOLFDEOH VXEZDWHUVKHG DQG ZDWHUVKHG SODQV WEBWQMM
PXVW DGKHUH

6XPPDU\ RFBRQN XOWDWLRQ OHHWLQJV ZLWK &LW\ DQG RWKHU DSS

SHIHUHQFH DQG FRQILUP FRQIRUPDQFH WR KLJKGHUQYHFHDI VBWXXGEL
(QYLURQPHQWDO $VVHVVPHQWY &RPPXQLWXHJH 1QV3IODQRW RQ
WKH SURSRQHQW PXVW SURYLGH MXVWLILFDWLRQ DQG GHYHORS

6WDWHPHQW RI REMHFWLYHYV DQG VHUYLFLQJ FULWHULD
,GHQWLILFDWLRQ RI HILVWLQJ DQG SURSRVHG LIDQWHDD/WHDX FW XU H

,GHQWLILFDWLRQ RI (QYLURQPHQWDOO)\ 6LXQILIALFDION' 3DHQV SRDN
LPSDFWHG E\ WKH SURSRVHG GHYHORSPHQW 5HIHUHQFHHNDQIEH
DYDLODEOH

&ERFHSW OHYHO PDVWHU JUDGLQJ SODQ WR FRQIIGHPY HOLR/SNPLHIJIWD
UHTXLUHG WR FRQILUP WKH IHDVLELOLW\ RI SGWRLIRYMHG] V WRIUP Db
FRQVWUDLQWY DQG SRWHQWLPWRSHIMAWAYW W/ IOMH LYKEGXR LUHT X L
SURSRVHG JUDGLQJ ZLOO QRW LPSHGH H[LVWLQJ PDMRU V\VWHP

,GHQWLILFDWLRQ RI SRWHQWLDO LPSDFWYV \RH IBYUFSIFV VX KL DWVGZ )
VHSWLF ILHOGV RQDEGIMPIEW QW WDRGWHTXLUHG WR DGGUHVV SR\

3URSRVHG SKDVLQJ RI WKH GHYHORSPHQW LI DSSOLFDEOH
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SHIHUHQFH WR JHRWHFKQLFDO VWXGLHY DQG UHFRPPHQGDWLRQ

$00 SUHOLPLQDU\ DQG IRUPDO VLWH SOROOORXE®IV\QRQ P DAK RO ¢
*OHWULF VFDOH

*1RUWK DUURZ LQFOXGLQJ FRQVWUXFWLRQ 1RUWK

«.H\ SODQ

*1DPH DQG FRQWDFW LQIRUPDWLRQ RI DSSOLFDQW DQG SURSH
«3URSHUW\ OLPLWV LQFOXGLQJ EHDULQJY DQG GLPHQVLRQV
*([LVWLQJ DQG SURSRVHG VWWHDWXUHYV DQG SDUNLQJ
«(DVHPHQWYV URDG ZLGR@D®J DQG ULJKWYV

*$GMDFHQW VWUHHW QDPHYV

'"HYHORSPHQW 6HUYLFLQJ 5SHSRUW :DWHU

&RQILUP FRQVLVWHQF\ ZLWK ODVWHU 6HUYLFLQJ 6WXG\ LI DYDL(
$YDLODELOLW\ RI SXEOLF LQIUDVWUXFWXUH WR VHUYLFH SURSR\
,GHQWDWLRQ RI VIVWHP FRQVWUDLQWV

,GHQWLI\ ERXQGDU\ FRQGLWLRQV

&RQILUPDWLRQ RI DGHTXDWH GRPHVWLF VXSSO\ DQG SUHVVXUH

&RQILUPDWLRQ RI DGHTXDWH ILUH IORZ SHU ROWRZF WL RQ MDRX® b RG I
8QGHUZULWHUYTYV 6XUYH\ 2XWSXW VKRXOG VKBRXJKRXWD &/&H IGH Y

SURYLGH D FKHFN RI KLJK SUHVVXUHV I SUHWHQWM LY URXAGUMRE
WKH DSSOLFDWLRQ RI SUHVVXUH UHGXFLQJ YDOYHYV

'"HILQLWLRQ RI SKDVLQJ FRQVWUDLQWYV +\GRINVKOLYE RFPRGHRUQD A®
SKDVHV RI WKH SURMHFW LQFOXGLQJ WKH XOWLPDWH GHVLJQ

$GGUHVYV UHOLDELOLW\ UHTXLUHPHQWYV WIFKDUYMHS/SURSULDWH (
&KHFN RQ WKH QHFHVVLW\ RI D SUHMVADWIHRIRQH ERXQGDU\ PRGLI

5HIHUHQFH WR ZDWHU VXSSO\ DQDO\VLV WR DERH \RKGW CPLD/MIRIU Q
ZDWHU IRU WKH SURSRVHG ODQG XVH 7KLV LQFOXRBHYGCHFDXNDGC WK I
DYHUDJH GD\ SHDN KRXU DQG ILUH IORZ FRQGLWLHHRQAXEBHRNLGIH
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'HVFULSWLRQ RI WKH SURSRVHG ZDWHU GLV\WUISE)RBRVG ® FRZRHY
WKH H[LVWLQJ VIVWHP SURYLVLRQV IRU QHFHVHN\DUS WDHRRSULH U
YDOYHV YDOYH FKDPEHUV DQG ILUH K\GUDQWR/QYQFOXGLQJ VSFH

'HVFULSWLRIQWRI RHITXLUHG IHHGHUPDLQV ERRVWHU SXPASUWRBWXL
ZLOO EH XOWLPDWHO\ UHTXLUHG WR VHUYLFHLRUR BEQWHI® LGPHNHQ|
WLPLQJ RI LPSOHPHQWDWLRQ

&RQILUPDWLRQ WKDW ZDWHU GHPDQGYV DUH FDOINXOQ WXIGCEDV DG

3URYLVLRQ RI D PRGHO VFKHPDWLF VKRZLQJ WHK H VER XQIGDEXRREX
ORFDWLRQV IRU UHIHUHQFH

'HYHORSPHQW 6HUYLFLQJ 5SHSRUW :DVWHZDWHU

6XPPDU\ RI SURSRVHG GHVLIQZHDWWHU LD RZRMWUH WHWLD VKRXOG (
2WWDZD 6HZHU 'HVLJQ *XLGHOLQHYV ORQLWRUBEWIUIREWOWD HD A ¢
WR MXVWLI\ FDSDFLW\ UHTXLUHPHQWY IRU SURSRVHG LQIUDVWU.

&RQILUP FRQVLVWHQF\ ZLWK ODVWHU 6HUYRBLQ@H YLWDX\A\RMYFG RU |

&RQVLGHUDWLRQ RI ORFDO FRQGLWLRQV W KDK\D WDD UF R GW UKLHEX W/E
UHFRPPHQGHG IORZV LQ WKH JXLGHOLQHYV 7KLVLRQNO X®KVDIWHRX
FRQGLWLRQ RI VHZHUV

'"HVFULSWLRQ RI H[ILVWLQJ VDQLWDU\ VHZHU DIYRIPO®ERFRNHIG CAN

O9HULI\ DYDLODEOH FDSDFLW\ LQ GRZQVWUHRP® RDQ85WDG H\H DHHUF t
VHUYLFH WKH SURSRVHG GHYHORSPHQW 5HIHUHQFGMHDNVWH & H HPUDY
6WXG\ LI DSSOLFDEOH

&DOFXODWLRQV 2AHDOMKHG PR WKIMU IORZ UDWHV IURP WKH GHYH
VDQLWDU\ VHZHU GHVLJQ WDEOH $SSHQGL[ p&fY IRUPDW

'"HVFULSWLRQ RI SURSRVHG VHZHU QHWZRUN LQHARNGEHRD MHNVZHUYV

'LVFXVVLRQ RI SUHYLRXVO\ LGHQWLILHG HQYLHRBQPH@W DB PFRQR
FRQVWUDLQWY DUH UHODWHG WR OLPLWDWLR8VYVH\PHSRWH &/ RK) KK
FRQGLWLRQ RI ZDWHUFRXUVHV YHJHWDW LIRI® L QR MO ZHRYHW THD @
TXDOLW)\

3IXBLQJ VWDWLRQV LPSDFWV RI SURSRVHG GHRIKQUV RBWP WOAIWXR Q HH
QHZ SXPSLQJ VWDWLRQ WR VHUYLFH GHYHORSPHQW

JRUFHPDLQ FDSDFLW\ LQ WHUPV RI RSHUDWLRQDOXPH®RZGLHDR F

,GHQWLILFDWLRQ DQG LPSOHPHQWDWLRQ R\ WXPSHPH UWIMWRWLRY M
WKH K\GUDXOLF JUDGH OLQH WR SURWHFW DJDLQVW EDVHPHQW

6SHFLDO FRQVLGHUDWLRQV VXFK DV FRQWDPLQDWLRQ FRUURVL
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'"HYHORSPHQW 6HUYLFLQJ 5SHSRUW O6WRUPZDWHU &KHFNOLVW

'"HVFULSWLRQ RI GUDLQDJH RXWOHWY DQG GRWQ\RW RXIO HR/QV W U
GUDLQ RZDNKVWDWHUFRXUVH RU SULYDWH SURSHUW\

$QDO\WLVY RI DYDLODEOH FDSDFLW\ LQ H[LVWLQJ SXEOLF LQIUDV\

$ GUDZLQJ VKRZLQJ WKH VXEMHFW ODQGV LWV NXHULRXQL®UQGYVD
SDWWHUQV DQG SURSRVHG GUDLQDJH SDWWHURQ

:DWHU TXDQWLW\ FRQWURO REMBHRWH®R S PAHQ W RRH\EMIHRNOHBIYRY'S RIS/
IRU VWRUP HYHQWY UDQJLQJ IURP WKH RU LWHDIUVHYHQ VG HVH SO
\HDU UHWXUQ SHULRG LI RWKHU REMHFWLYHVQIFWHK G H G QZL /&S DH
K\GURORJLF DQDO\VHV RI WKH SRWHQWLDOO\ DII|HFREHKU Y XFEZIDXNDH
HITHFWYV

:DWHU 4XDOLW\ FRQWURO REMHFWLYH EDVLRQQRWH® RQ W RH D/
RI WKH UHFHLYLQJ ZDWHUFRXUVH DQG VWRUDJH UHTXLUHPHQW\

'"HVFULSWLRQ RI WKIHQODWHRRHFPAWWHRWD FHSW ZLWK IDFLOLW\ ORFDWI
UHIHUHQFHYV DQG VXSSRUWLQJ LQIRUPDWLRQ

6H®WDFN IURP SULYDWH VHZDJH GLVSRVDO V\VWHPYV
:DWHUFRXUVH DQG KD]DUG ODQGYVY VHWEDFNYV

5HFRUG RRQVNOWDWLRQ ZLWK WKH 2QWDULR OLQLVW X WIKRULIW
KDV MXULVGLFWLRQ RQ WKH DIITHFWHG ZDWHUVKHG

&RQILUP FRQVLVWHDOWHIONVWKG/ PG ODVWHU 6HUYLFLQJ 6WXG\ LI

6WRUDJH UHTXLUHPHQWY FRPSOHWH ZLWK FDOFXQRW IHRYGN W\Q G
UHWXUQ SHULRG DQG PDMRU HYHQWYV \HDU UHWXUQ SHULR

,GHOQWLILFDWLRQ RI ZDWHUFRXUVHV ZLWKLQ WKRXBVHRSRMHD® EHY
RU LI QHFHVVDU\ DOWHUHG E\ WKH SURSBSSEGRIBDONWORSPHQW Z

&DOFXODWH SUH DQG SRVW GHYHORSPHQW SHDNVWRDUVWMN ER
DQG SURSRVHG LPSHUYLRXYVY DUHDV DQG GUDLQDJH FDWRKRHQW\

$Q\ SURSRVHG GLYHUVLRQ RI GUDRPDREH BWWIOMHNQWRDDRBWKHU

BURSRVHG PLQRU DQG PDMRU VA\VWHPV LQFOXGLWUXORNF WWEZRQV L
VWRUPZDWHU PDQDJHPHQW IDFLOLWLHYV

, I TXDQWLW\ FRQWURO LV QRW SURSRVHG G HKBR/QLN®HDYDIVRHY FIDKI
SRWVOWHYHORSPHQW IORZV XS WR DQG LQFOXGLQJ WKH \HDU UH\

,GHOQWLILFDWLRQ RI SRWHQWLDO LPSDFWV WR UHFHLYLQJ ZDWHU
,GHQWLILFDWLRQ RI PXQLFLSDO GUDLQVY DQG UHODWHG DSSURYL
'"HVFULSWLRQV RI KRZ WKH FRQYH\DQFH DQG VWRUM®RBESPEHML W\

\HDU IORRG OHYHOV DQG PDMRU IORZ URXWLQJ RVWRGE QR WRIF W
HVWDEOLVKLQJ PLQLPXP EXLOGLQJ HOHYDWLRQV 0%( DQG RYHL
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,QFOXVLRQ RI K\GUDXOLF DQDO\VLYV LQFOXGLQJ K\GUDXOLF JUDG

'"HVFULSWLRQ RI DSSURDFK WR HURVLRQ DQG VHIGH FSHI@RW H RWQ MRIF
UHFHLYLQJ ZDWHUFRXUVH RU GUDLQDJH FRUULGRUYV

,GHOQWLILFDWLRQRIRORRBQODWRWEWDLQ UHOHYDQW IORRGSOD|
&RQVHUYDWLRQ $XWKRULW\ 7KH SURSRQHQW PD\ HHR QW WKR WHKGH
VDWLVIDFWLRQ RI WKH &RQVHUYDWLRQ BXWKERUDE QN [RUVKXIFKQU® LR
PDWFK FXUUHRQW FRQGLW

,GHQWLILFDWLRQ RI ILOO FRQVWUDLQW YV WHO-DWHG DMR. RORR G SO

$SSURYDO DQG 3HUPLW 5HTXLUHPHQWY &KHFNOLVW

7KH 6HUYLFLQJ 6WXG\ VKDOO SURYLGH D MIWRWRIDBSH5AYPODEOGHS
WKH SUHRGERKEHYHORSPHQW DV ZHOO DV WKH UHOHYDQW LBOXBIQGDI
SHUPLWWLQJ VKDOO LQFOXGH EXW QRW EH OLPLWHG WR WKH IRC

&RQVHUYDWLRQ $XWKRULW\ DV WKH GHVLIQDWIOR DGESURLYQ OSR W
RQ ILVK KDELWDW SURSRVHG ZRUNV LQ RU PGWVHHQAGVSNSBURYDQ
DQG 5LYHUV ,PSURYHPHQW $FW 7KH &RQVHUYDWKRQ@Q LHXWIRRJUWW k
5LYHUV ,PSURYHPHQW $FW :KHUH WKHUH DUH BKRQGOBDEFWD\DER Q RHY
WKH /DNHV DQG 5LYHUV ,PSURYHPHQW $FW LV QBPW GHIMMQNGE & QHV

$SSOLFDWLRQ IRU &HUWLILFDWH RI $SSURSHHDWR XISV EBHU WKH
&KDQJIJHWVWXWRFLSDO 'UDLQYV

2ZWKHU SHUPLWYV 1DWLRQDO &DSLWDO &RMRRIINAWDRG SHYUHNIQ&LBQD
&DQDGD OLQLVWU\ RI 7TUDQVSRUWDWLRQ HWF

&RQFOXVLRQ &KHFNOLVW

&OHDUO\ VWDWHG FRQFOXVLRQVY DQG UHFRPPHQGDWLRQV

&RPPHQWY UHFHLYHG IURP UHYLHZ DJHQFLHVQUAE® B®/LRD VRIOH KR
FRPPHQWY ZHUH DGGUHRVIVHGRPALWRI® VHYGRQVLEOH UHYLHZLQJ D

$00 GUDIW DQG ILQDO UHSRUWY VKDOO EH VLUQHKKBUDQHEI VYWDHP S H



