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Land Use: 130
Industrial Park

Description

An industrial park contains several individual industrial or related facilities. It is characterized by
a mix of manufacturing, service, and warehouse facilities with a wide variation in the proportion

of each type of use from one location to another. Many industrial parks contain highly diversified
facilities. Some parks in the database have a large number of small businesses and others have
one or two dominant industries. General light industrial (Land Use 110) and manufacturing (Land
Use 140) are related uses.

Additional Data

The sites were surveyed in the 1980s, the 2000s, 2010s, and the 2020s in California, Georgia, New
Jersey, Massachusetts, New York, Ontario (CAN), and Pennsylvania.

Source Numbers
106, 162, 184, 251, 277,422, 706, 747, 753, 937, 1032, 1070
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Industrial Park
(130)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
Avg. 1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

34

956

81% entering, 19% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
0.34 0.06 -2.13 0.33
Data Plot and Equation
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Industrial Park
(130)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
Avg. 1000 Sq. Ft. GFA:
Directional Distribution:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

35

899

22% entering, 78% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
0.34 0.09 - 2.85 0.36
Data Plot and Equation
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Land Use: 210
Single-Family Detached Housing

Description

A single-family detached housing site includes any single-family detached home on an individual
lot. A typical site surveyed is a suburban subdivision.

Specialized Land Use

Data have been submitted for several single-family detached housing developments with homes that
are commonly referred to as patio homes. A patio home is a detached housing unit that is located
on a small lot with little (or no) front or back yard. In some subdivisions, communal maintenance

of outside grounds is provided for the patio homes. The three patio home sites total 299 dwelling
units with overall weighted average trip generation rates of 5.35 vehicle trips per dwelling unit for
weekday, 0.26 for the AM adjacent street peak hour, and 0.47 for the PM adjacent street peak hour.
These patio home rates based on a small sample of sites are lower than those for single-family
detached housing (Land Use 210), lower than those for single-family attached housing (Land Use
251), and higher than those for senior adult housing -- single-family (Land Use 251). Further analysis
of this housing type will be conducted in a future edition of Trip Generation Manual.

Additional Data

The technical appendices provide supporting information on time-of-day distributions for this
land use. The appendices can be accessed through either the ITETripGen web app or the trip

For 30 of the study sites, data on the number of residents and number of household vehicles are
available. The overall averages for the 30 sites are 3.6 residents per dwelling unit and 1.5 vehicles
per dwelling unit.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Arizona, California,
Connecticut, Delaware, lllinois, Indiana, Kentucky, Maryland, Massachusetts, Minnesota, Montana,
New Jersey, North Carolina, Ohio, Ontario (CAN), Oregon, Pennsylvania, South Carolina, South
Dakota, Tennessee, Vermont, Virginia, and West Virginia.

Source Numbers

100, 105,114, 126,157,167,177,197, 207, 211, 217, 267, 275, 293, 300, 319, 320, 356, 357, 367,
384, 387, 407, 435, 522, 550, 552, 579, 598, 601, 603, 614, 637,711, 716, 720, 728, 735, 868, 869,
903, 925, 936, 1005, 1007, 1008, 1010, 1033, 1066, 1077,1078, 1079
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

192

226

26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.70 0.27 -2.27 0.24

Data Plot and Equation
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban

Number of Studies: 208

Avg. Num. of Dwelling Units: 248
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.94 0.35-2.98 0.31

Data Plot and Equation
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Fitted Curve Equation: Ln(T) = 0.94 Ln(X) + 0.27 R?=0.92
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Land Use: 220
Multifamily Housing (Low-Rise)

Description

Low-rise multifamily housing includes apartments, townhouses, and condominiums located within
the same building with at least three other dwelling units and that have two or three floors (levels).
Various configurations fit this description, including walkup apartment, mansion apartment, and
stacked townhouse.

+ A walkup apartment typically is two or three floors in height with dwelling units that are accessed
by a single or multiple entrances with stairways and hallways.

+ A mansion apartment is a single structure that contains several apartments within what appears
to be a single-family dwelling unit.

+ Afourplex is a single two-story structure with two matching dwelling units on the ground and
second floors. Access to the individual units is typically internal to the structure and provided
through a central entry and stairway.

+ A stacked townhouse is designed to match the external appearance of a townhouse. But, unlike
a townhouse dwelling unit that only shares walls with an adjoining unit, the stacked townhouse
units share both floors and walls. Access to the individual units is typically internal to the
structure and provided through a central entry and stairway.

Multifamily housing (mid-rise) (Land Use 221), multifamily housing (high-rise) (Land Use 222),
affordable housing (Land Use 223), and off-campus student apartment (low-rise) (Land Use 225)
are related land uses.

Land Use Subcategory

Data are presented for two subcategories for this land use: (1) not close to rail transit and (2)
close to rail transit. A site is considered close to rail transit if the walking distance between the
residential site entrance and the closest rail transit station entrance is % mile or less.

Additional Data

For the three sites for which both the number of residents and the number of occupied dwelling
units were available, there were an average of 2.72 residents per occupied dwelling unit.

For the two sites for which the numbers of both total dwelling units and occupied dwelling units
were available, an average of 96.2 percent of the total dwelling units were occupied.

The technical appendices provide supporting information on time-of-day distributions for this
land use. The appendices can be accessed through either the ITETripGen web app or the trip
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For the three sites for which data were provided for both occupied dwelling units and residents,
there was an average of 2.72 residents per occupied dwelling unit.

It is expected that the number of bedrooms and number of residents are likely correlated to the
trips generated by a residential site. To assist in future analysis, trip generation studies of all
multifamily housing should attempt to obtain information on occupancy rate and on the mix of
residential unit sizes (i.e., number of units by number of bedrooms at the site complex).

The sites were surveyed in the 1980s, the 1990s, the 2000s, the 2010s, and the 2020s in British
Columbia (CAN), California, Delaware, Florida, Georgia, lllinois, Indiana, Maine, Maryland,
Massachusetts, Minnesota, New Jersey, Ontario (CAN), Oregon, Pennsylvania, South Carolina,
South Dakota, Tennessee, Texas, Utah, and Washington.

Source Numbers

188, 204, 237, 300, 305, 306, 320, 321, 357, 390, 412, 525, 530, 579, 583, 638, 864, 866, 896, 901,
903, 904, 936, 939, 944, 946, 947, 948, 963, 964, 966, 967, 1012, 1013, 1014, 1036, 1047, 1056,
1071, 1076
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

49

249

24% entering, 76% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.40 0.13-0.73 0.12

Data Plot and Equation
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

59

241

63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates Standard Deviation

0.51

0.08 -

1.04 0.15

Data Plot and Equation
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Land Use: 520
Elementary School

Description

An elementary school is a public school that typically serves students attending kindergarten
through the fifth or sixth grade. An elementary school is usually centrally located in a residential
community to facilitate student access. Bus service is commonly provided to students living
beyond a specified distance from the school. Middle school/junior high school (Land Use 522),
private school (K-8) (Land Use 530), private school (K-12) (Land Use 532), charter elementary
school (Land Use 536), and charter school (K-12) (Land Use 538) are related uses.

Additional Data

Elementary school students generally used school buses more than regular transit and were
dropped off and picked up more than high school students, who were apt to walk longer
distances, ride bicycles, or, in some cases, drive to school. The percentage of students at the sites
who were transported to school via bus varied considerably. Some sites experienced higher than
average trip rates because many students did not utilize the available school bus service. Due

to the varied transit and school bus usage at these sites, it is desirable that future studies report
additional detail on the percentage of students who were bused to school and the percentage that
were dropped off and picked up.

The technical appendices provide supporting information on time-of-day distributions for this
land use. The appendices can be accessed through either the ITETripGen web app or the trip

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alabama, Arizona,
British Columbia (CAN), California, Connecticut, Florida, Hawaii, Minnesota, Montana, Nevada,
New York, Oregon, Texas, Utah, Washinton, and West Virginia.

Source Numbers

186, 383, 390, 395, 533, 536, 572, 579, 583, 609, 611, 612, 613, 632, 707, 852, 856, 858, 866, 877,
878, 896, 940, 1039, 1048, 1067, 1083
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Elementary School
(520)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
Avg. Num. of Students:
Directional Distribution:

Students

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

44

575

54% entering, 46% exiting

Vehicle Trip Generation per Student

Average Rate Range of Rates Standard Deviation
0.74 0.38 - 1.47 0.25
Data Plot and Equation
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Elementary School
(520)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
Avg. Num. of Students:
Directional Distribution:

Students

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

47

576

46% entering, 54% exiting

Vehicle Trip Generation per Student

Average Rate Range of Rates Standard Deviation
0.16 0.05-0.44 0.10
Data Plot and Equation
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Land Use: 820
Shopping Center (>150k)

Description

A shopping center is an integrated group of commercial establishments that is planned,
developed, owned, and managed as a unit. Each study site in this land use has at least 150,000
square feet of gross leasable area (GLA). It often has more than one anchor store. Various names
can be assigned to a shopping center within this size range, depending on its specific size and
tenants, such as community center, regional center, superregional center, fashion center, and
power center.

A shopping center of this size typically contains more than retail merchandising facilities. Office
space, a movie theater, restaurants, a post office, banks, a health club, and recreational facilities
are common tenants.

A shopping center of this size can be enclosed or open-air. The vehicle trips generated at a
shopping center are based upon the total GLA of the center. In the case of a smaller center
without an enclosed mall or peripheral buildings, the GLA is the same as the gross floor area of
the building.

The 150,000 square feet GLA threshold value between community/regional shopping center and
shopping plaza (Land Use 821) is based on an examination of trip generation data. For a shopping
plaza that is smaller than the threshold value, the presence or absence of a supermarket within
the plaza has a measurable effect on site trip generation. For a shopping center that is larger

than the threshold value, the trips generated by its other major tenants mask any effects of the
presence or absence of an on-site supermarket.

Shopping plaza (40-150k) (Land Use 821), strip retail plaza (<40k) (Land Use 822), and factory
outlet center (Land Use 823) are related uses.

Additional Data

Many shopping centers—in addition to the integrated unit of shops in one building or enclosed
around a mall—include outparcels (peripheral buildings or pads located on the perimeter of the
center adjacent to the streets and major access points). These buildings are typically drive-in
banks, retail stores, restaurants, or small offices. Although the data herein do not indicate which
of the centers studied include peripheral buildings, it can be assumed that some of the data
show their effect.

The technical appendices provide supporting information on time-of-day distributions for this
land use. The appendices can be accessed through either the ITETripGen web app or the trip

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN),
California, Colorado, Connecticut, Delaware, Florida, Georgia, lllinois, Indiana, lowa, Kentucky,
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Maryland, Massachusetts, Michigan, Minnesota, New Jersey, New York, North Carolina, Ohio,
Oklahoma, Pennsylvania, Tennessee, Texas, Vermont, Virginia, Washington, West Virginia, and
Wisconsin.

Source Numbers

77,110, 154, 156, 159, 190, 199, 202, 204, 213, 251, 269, 294, 295, 299, 304, 305, 307, 308, 309,
311, 314, 315, 316, 317, 319, 365, 385, 404, 414, 423, 442, 446, 562, 629, 702, 715, 728, 868, 871,
880, 899, 912, 926, 946, 962,973,974, 978, 1034, 1040, 1067
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Shopping Center (>150k)
(820)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:
Avg. 1000 Sq. Ft. GLA:
Directional Distribution:

1000 Sq. Ft. GLA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

44

546

62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA

Average Rate Range of Rates Standard Deviation

0.84 0.30 - 3.11 0.42

Data Plot and Equation

2000

Trips Ends

1000

T=

X Study Site

Fitted Curve Equation: T = 0.59(X) + 133.55

1000 2000

X =1000 Sq. Ft. GLA
Fitted Curve @~ = - ---- Average Rate

R*=0.56
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Shopping Center (>150k)
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 126

Avg. 1000 Sq. Ft. GLA: 581

Directional Distribution: 48% entering, 52% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA
Average Rate Range of Rates Standard Deviation

3.40 1.57 -7.58 1.26

Data Plot and Equation
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X Study Site —— FittedCurve @ - ---- Average Rate
Fitted Curve Equation: Ln(T) = 0.72 Ln(X) + 3.02 R?=0.70
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TRITON
ENGINEERING
SERVICES

LIMITED

105 Queen Street West, Unit 14
Fergus

Ontario N1M 1S6

Tel: (519) 843-3920

Fax: (519) 843-1943

Email: info@tritoneng.on.ca

Consulting Engineers ORANGEVILLE « FERGUS « GRAVENHURST

April 14, 2021

Township of Southgate
R.R. #1

185667 Grey Road 9
DUNDALK, Ontario

NOC 1BO
ATTENTION:  Jim Ellis,
Public Works Manager

RE: TOWNSHIP OF SOUTHGATE
DUNDALK WATER SUPPLY AND
SEWAGE TREATMENT SYSTEMS
HYDRAULIC RESERVE CAPACITY
OUR FILE: A4160(21)-R04

Dear Sir:

The attached tables outline the 2021 reserve capacity calculations for the water supply and sewage
treatment systems in Dundalk. The reserve capacities have been calculated in accordance with Ministry
of Environment and Conservation and Parks (MECP) guidelines. 139 new residential units were
occupied and connected to the municipal systems in Dundalk in 2020.

Table 3 provides a summary of Committed Developments which include Flato Phases 3-6, Flato Glenelg
Development Phase 1 and the Flato West Apartment Building, totalling 631 equivalent residential units
(ERUs). As Committed Development, these ERUs will not come out of the Uncommitted Reserve
Capacity figures indicated on Tables 1 and Table 2. Table 3 also outlines the various potential
developments that have been granted Draft Plan Approval, however have not been granted allocation.

Water System:

The three (3) year average maximum day demand of the water system increased from 786m3/d to
918m3/d over the past year. The 2021 uncommitted reserve capacity of the water system is 1,526 ERU.
This is based on the Townships’ amount of water taking permitted by the Permit to Take Water and draft
plan approved/committed developments as outlined in Table 3. The Permit to Take Water, indicates an
allowable water taking of 2,817m?3/day.

Refer to Table 1 for additional information regarding water system reserve capacity calculations.

A
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Sewage Treatment Facility:

Table 2 summarizes the sewage treatment reserve capacity calculations for 2021. The three-year
annual average day flow decreased from 1,129 m%ad to 1,127m3/d. The 2020 uncommitted reserve
capacity for the sewage treatment facility is 127 new development ERUs.

Refer to Table 2 for additional information regarding sewage treatment system reserve capacity
calculations.

Extraneous Flow:

Additionally, in conjunction with the reserve capacity calculations, we have completed a high-level
assessment of the extraneous flows within the Dundalk sewage collection system. This assessment
compares the precipitation, temperature, average day demand of water and the average day sewage
flow measured at the WWTP on a monthly basis. The results indicate that the extraneous flows over
and above the expected amount within a typical system is, on average, 356m?®/day, which equates to
an estimated 383 ERUs. The relationship between the wastewater flows, precipitation and temperature
is indicative of a system that is subject to groundwater infiltration, as opposed to direct inflow. This is
based on peaking of wastewater flows noted during the spring melt (i.e. March & April) with little
correlation noted to times of high precipitation but lower groundwater levels (i.e. July & August). Sump
pump connections are likely a significant contributor.

Recommendation:

Following Council’s review and adoption of the attached report, we would recommend that a copy of the
report be forwarded to the MECP District Office in Owen Sound and the Grey County Planning
Department. We trust you will find the enclosed to be in order. Should you have any questions, please
do not hesitate to contact this office.

Yours very truly,

TRITON ENGINEERING SERVICES LIMITED

] G

Dustin Lyttle, P. Eng.

cc: Dave Milliner, Township of Southgate
Clinton Stredwick, Township of Southgate
Bev Fisher, Township of Southgate

A
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TABLE 1
TOWNSHIP OF SOUTHGATE
2021 RESERVE CAPACITY

DUNDALK WATER SYSTEM
DESCRIPTION 2020
1 . o1
Available Capacity 2817
2 3 2
Max Day Flow (m°/d) 918
3 - 3
Reserve Capacity (m”/d) 1,899
(1) -(2)
4 - 3
Serviced Households 1,067
5 Persons Per Existing Residential Unit 260
(2016 Census Data) '
6 Population Served 2774
(4) x (5) ’
7 Maximum Day Per Capita Flow (m®/d) 0331
(2) = (6)
8 Additional Population that can be Served
= 5,739
(3) = (7)
9 Person Per New Equivalent Residential Unit 266
(2017 DC Background Study) :
10 Additional ERUs that can be served. 2157
(8) * (9) :
11 Committed Development ERUs (Table 3) 631
12 Uncommitted Reserve Capacity (ERUs) 1.526
(10) - (11) ’

' Available Capacity is based on lesser of Firm Capacity or Permit to Take Water. Firm
capacity is 2,817m°/day, PTTW is 2,817m°/d, Well Production is 4,778m®/day.

2 Max day flow is the average of the maximum day flows from 2018, 2019 and 2020

(742, 913 and 905m°/d respectively). Maximum day flows have been adjusted based on
extenuating circumstances.

® Serviced households as reported in the 2020 Annual Water Report.
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TABLE 2
TOWNSHIP OF SOUTHGATE
2021 RESERVE CAPACITY
DUNDALK SEWAGE TREATMENT FACILITY

DESCRIPTION 2020
1 Design Capacity of Sewage Treatment Facility (m3/d) 1832
2 Average Day Flow' (m*/d) 1127
(Average of 2018, 2019 and 2020 Average Day Flows) ’
3 Reserve Capacity (m®/d) 205
(1)-4)
4 Average New Development Per Capita Flow” (m>/d) 0.350
5 Additional Population that can be Served 2015
(3) + (4) ’
6 Person Per Equivalent Residential Unit 266
(2017 DC Background Study) :
7 ERU Flow Rate (m®d) 0.931
(4) x (6)
8 Additional ERUs that can be Served 758
(5) + (6)
9 Committed Development ERUs (Table 3) 631
10 Uncommitted Reserve Capacity (ERUs) 127

(7) - (8)

' Average of the average day flows in 2018, 2019 and 2020 (1,105, 1,114 and 1,161m°day

respectively).

2 As determined by new development flow analysis supported by flow monitoring program.
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TABLE 3

TOWNSHIP OF SOUTHGATE
2021 RESERVE CAPACITY
SUMMARY OF DUNDALK DEVELOPMENTS

COMMITTED DEVELOPMENTS TOTAL " |UNITS OCCUPIED UNE’ZNLA';'"\I]EIITSOF
UNITS IN 2020 2020
White Rose (Phase 1 & 2) 66 52 14
Flato East (Phase 2B) 38 38 0
Flato North (Phase 2A) 72 72 0
Flato North (Phase 3) 46 8 38
Flato North (Phase 4) 22 0 22
Flato North (Phase 5) 59 0 59
Flato North (Phase 6) 68 0 68
Flato Glenelg (Phase 1) 183 0 183
(o e e 5 s o | .
Flato East (7, 8 & 10) 188 0 188
SUB-TOTAL 170 628
INFILL LOTS? 3 3
TOTAL COMMITTED UNITS 631
UNCOMMITTED DEVELOPMENT TOTAL
(DRAFT PLAN APPROVED) UNITS
White Rose (Phase 3) 101
Flato East (Phase 9) 47
Flato East (11, 12 & 13) 227
SUB-TOTAL| 375

' Apartment units based on assumption that each unit is 0.7 ERU.

2 3 Infill Lots allocated annually.

Page 5 of 6




TABLE 4
TOWNSHIP OF SOUTHGATE
2021 RESERVE CAPACITY
DUNDALK EXTRANEOUS FLOWS

Ty PRECIPITATION | AMBIENT | WASTEWATER | WATER ADD | EXTRANEOUS
(mm) TEMP. (C°) | ADF (m*/day) (m®/day) FLOW (m*/day)"

January-2020 133.4 -4.15 1,600 544 1,056
February-2020 125 -5.68 816 605 211
March-2020 96.8 1.02 2,008 595 1,413
April-2020 78.8 4.06 1,449 629 820
May-2020 110.9 10.66 1,087 700 387
June-2020 113.8 17.40 752 665 87
July-2020 146.2 21.38 656 661 0
August-2020 120.2 19.00 857 620 237
September-2020 88.8 14.26 832 630 202
October-2020 94.4 7.16 1,120 606 514
November-2020 103.8 4.54 1,304 700 604
December-2020 165.2 -2.48 1,450 708 742
AVERAGE 1,161 639 523
REASONABLE EXTRANEOUS FLOW BASED ON POPULATION(m®/day)’ 166
EXTRANEOUS FLOW OVER AND ABOVE REASONABLE AMOUNT(m®/day) 356
EQUIVALENT RESIDENTIAL UNITS USED BY EXTRANEOUS FLOWS (ERU)? 383

1
This is the Wastewater ADF minus the Water ADD, used to determine Sanitary Flow over and above expected.

§ Expected infiltration is 60 Litres per person per day based on modified historic MOE Standard.

° Based on New Development Equivalent Residential Unit Sanitary Flow Rate

EXTRANEOUS FLOWS
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Project: Glenelg Phase 2
Project No.: 1060-5545

CRoz I ER Date: 15-Dec-21
By: JL'A

CONSULTING ENGINEERS Check: BR

Dundalk Sanitary Capacity Evaluation

DESCRIPTION DECEMBER 2021 POST WWTP UPGRADES UNITS

Available Capacity 1,832 3.025 m3/day
Average Day Flow 1,127 1,127 m3/day
Reserve Capacity 705 1,898 m3/day
Serviced Households 1,067 1,067 ERUs

Persons Per Existing Residential Unit (2016 Census Data) 2.6 2.6 Persons
Maximum Day Per Capita Flow 0.331 0.331 m3/day
Persons Per New Equivalent Residential Unit (2017 DC Background Study) 2.66 2.66 Persons
Average New Development Per Capita Flow 0.35 0.35 m3/day
Equivalent Flow Per Residential Unit 0.931 0.931 m3/day
Additional ERUs that can be serviced 758 2039 ERUs

J:\1000\1060-Flato Dev\5545-Glenelg Ph. 2\Reports\FSRSWM\2nd Submission\Appendices\Appendix B\2021.12.15 Dundalk 2021 Sani Reserve Capacity Evaluation



Project: Glenelg Phase 2
Project No.: 1060-5545

CRoz I ER Date: 15-Dec-21
By: JL'A

CONSULTING ENGINEERS Check: BR

TOTAL EQUIVALENT RESIDENTIAL UNIT (ERU) SUMMARY OF OCCUPIDE, COMMITTED AND UNCOMMITTED UNITS

DEVELOPMENT OCCUPIED UNITS 2020 COMMITTED UNITS UNCOMMITTED UNITS
White Rose (Phase 1& 2) 52 14 0
Flato East (Phase 2B) 38 0 0
Flato North (Phase 2A) 72 0 0
Flato North (Phase 3) 8 38 0
Flato North (Phase 4) 0 22 0
Flato North (Phase 5) 0 59 0
Flato North (Phase 6) 0 68 0
Glenelg (Phase 1) 0 183 0
Flato West Block 75 0 56 0
Flato East (Phase 7, 8 & 10) 0 188 0
Infill Lots 0 3 0
TOTAL COMMITTED UNITS 2020 631 0
White Rose (Phase 3) 0 0 101
Flato East (Phase 9) 0 0 47
Flato East (Phase 11) 0 0 193
Glenelg (Phase 2) 0 0 155
Dundalk Commercial 0 0 24
TOTAL UNCOMMITTED UNITS 520
Total Number of Available ERUs Upon Completion of WWTP Upgrades 2039
Total Projected ERUs of Reserve Capacity Available Upon Occupation of Committed Units 1408
Projected ERUs of Reserve Capacity Available Upon Occupation of The Above Uncommitted Units 888

J:\1000\1060-Flato Dev\5545-Glenelg Ph. 2\Reports\FSRSWM\2nd Submission\Appendices\Appendix B\2021.12.15 Dundalk 2021 Sani Reserve Capacity Evaluation
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Appendix C

Sanitary Servicing

C.F. Crozier & Associates Inc.
Project No. 1060-4513/5590/6220



File: 1060-6220
Date: 2022.02.02

CROZIER By: JUA

CONSULTING ENGINEERS
Check By: BR

Dundalk Northwest - Sanitary Design Criteria

Developed Site Area 24.80 ha
Number of Residential Units 450

TOTAL: 450 units
Person Per Unit 2.66 persons/unit
Residential Population 1,197 persons

Commercial/School

Commercial/School Floor Area 0.69 ha
Commercial/School Water Design Flows 5 L/m*/day
Commercial/ Retail (per OBC (2012) Table 8.2.1.3(B))

Daily Commerical Flows 34500 L/day
Equivalent Commercial Population 99 persons

Unit Sewage flows
Residential (Per New Development Unit Flow Rates, Triton Engineering (2019 350 L/C-day
Infiltration (typical) 0.15 L/s/ha

Total Design Sewage Flows

Infilfration/Inflow Residential 3.72 L/sec
Average Daily Residential Flow 5.25 L/sec
Residential Peak Factor (Harmon Formula) 3.7

Total Peak Daily Flow 23.27 L/sec

J:\1000\1060-Flato Dev\5590_|da Street\Design\Civil_Waten\SAN & WATER\MZO\Dundalk West\2022.01.14- Dundalk West Sanitary and
Water Calcs



File: 1060-6220
Date: 2022.02.02

CROZIER By: JUA

CONSULTING ENGINEERS
Check By: BR

Dundalk Northeast Development (Glenelg Connection) - Sanitary Design Criteria

Developed Site Area 9.47 ha
Number of Residential Units 200 units
TOTAL: 200 units
Person Per Unit 2.66 persons/unit
Residential Population 532 persons

Unit Sewage flows

Residential (Per New Development Unit Flow Rates, Triton Engineering (2019 350 L/C-day
Infiltration (typical) 0.15 L/s/ha

Total Design Sewage Flows

Infiltration/Inflow Residential 1.42 L/sec
Average Daily Residential Flow 2.16 L/sec
Residential Peak Factor (Harmon Formulal) 4.0

Total Peak Daily Flow 9.96 L/sec

J:\1000\1060-Flato Dev\5590_|da Street\Design\Civil_Waten\SAN & WATER\MZO\Dundalk North\2022.02.02- Dundalk North Sanitary and
Water Calcs



File: 1060-6220
Date: 2022.02.02

CROZIER By: JUA

CONSULTING ENGINEERS
Check By: BR

Dundalk Northeast Development (Bradley Street Connection) - Sanitary Design_

Criteria

Developed Site Area 15.53 ha
Number of Residential Units 260 units

TOTAL: 260 units
Person Per Unit 2.66 persons/unit
Residential Population 692 persons
Unit Sewage flows
Residential (Per New Development Unit Flow Rates, Triton Engineering (2019 350 L/C-day
Infiltration (typical) 0.15 L/s/ha
Total Design Sewage Flows
Infiltration/Inflow Residential 2.33 L/sec
Average Daily Residential Flow 2.80 L/sec
Residential Pecak Factor (Harmon Formulal) 3.9
Total Peak Daily Flow 13.25 L/sec

J:\1000\1060-Flato Dev\5590_|da Street\Design\Civil_Waten\SAN & WATER\MZO\Dundalk North\2022.02.02- Dundalk North Sanitary and
Water Calcs



File: 1060-6220
Date: 2022.02.02

CROZIER By: JUA

CONSULTING ENGINEERS

Check By: BR
Dundalk Northeast Development (Sanitary Pumping Station) - Sanitary Design
Criteria
Developed Site Area 85.00 ha
Number of Residential Units 1,190 units
TOTAL: 1,190 units

Person Per Unit 2.66 persons/unit
Residential Population 3,165 persons
Commercial/School
Commercial/School Floor Area 1.91 ha
Commercial/School Water Design Flows 5 L/m*/day
Commercial/ Retail (per OBC (2012) Table 8.2.1.3(B))
Daily Commerical Flows 95500 L/day
Equivalent Commercial Population 273 persons
Unit Sewage flows
Residential (Per New Development Unit Flow Rates, Triton Engineering (2019 350 L/C-day
Infiltration (typical) 0.15 L/s/ha
Total Design Sewage Flows
Infilfration/Inflow Residential 12.75 L/sec
Average Daily Flow 13.93 L/sec
Residential Peak Factor (Harmon Formula) 3.4
Total Peak Daily Flow 59.99 L/sec

J:\1000\1060-Flato Dev\5590_|da Street\Design\Civil_Waten\SAN & WATER\MZO\Dundalk North\2022.02.02- Dundalk North Sanitary and
Water Calcs



File: 1060-5545
Date: 2022.02.02

CROZIER By: JUA

CONSULTING ENGINEERS
Check By: BR

Dundalk Southeast Development - Sanitary Design Criteria

Developed Site Area 56.78 ha

Residential

Number of Residential Units 400 units
TOTAL: 400 units

Person Per Unit 2.66 persons/unit

Residential Population 1,064 persons

Commercial/School

Commercial/School Floor Area 4.53 ha
Commercial Water Design Flows 5 L/m?/day
Commercial/ Retail (per OBC (2012) Table 8.2.1.3(B))

Daily Commerical Flows 226,500 L/day
Equivalent Commercial Population 647 persons
Industrial

Industrial Floor Area 11.18 ha
Industrial Water Design Flows 3.5 L/m*/day

Industrial/Factory (per OBC (2012) Table 8.2.1.3(B))

Daily Industrial Flows 391,125 L/day
Equivalent Industrial Population 1,118 persons
TOTAL POPULATION 2,829 persons
Unit Sewage flows

Residential (Per New Development Unit Flow Rates, Triton Engineering (2019)) 350 L/C-day
Infiltration (typical) 0.15 L/s/ha

Total Design Sewage Flows

Infiltration/Inflow Residential 8.52 L/sec
Average Daily Residential Flow 11.46 L/sec
Residential Peak Factor (Harmon Formula) 3.8

Total Peak Daily Flow 51.86 L/sec

J:\1000\1060-Flato Dev\5590 _|da Street\Design\Civil_Water\SAN & WATER\MZO\Dundalk Southeast\2022.02.02 - Dundalk South East -
Sanitary and Water Calcs
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Appendix D

Water Servicing

C.F. Crozier & Associates Inc.
Project No. 1060-4513/5590/6220



File: 1060-6220

cnoz I ER Date: 2022.02.02

CONSULTING ENGINEERS By: JL'A

Check By: BR

Dundalk Northwest - Domestic Water Design Criteria

Developed Site Area 24.80 ha
Number of Residential Units- Low Density 409 units
Number of Residential Units- Medium Density 40 units

Total Number of Units 449 units
Persons Per Unit 2.66 persons/unit
Residential Population 1,194 persons

Commercial/School

Commercial/School Floor Area 0.69 ha
Commercial/School Water Design Flows 5 L/m?/day
Commercial/ Retail (per OBC (2012) Table 8.2.1.3(B))

Daily Commerical Flows 34500 L/day
Equivalent Commercial Population 99 persons

Domestic Water Design Flows
Residential [Per New Development Unit Flow Rates, Triton Engineering (2021) 331 L/C-day

Total Domestic Water Design Flows

Average Residential Daily Flow 4.95 L/sec
Max Day Peak Factor 2.75
Max Day Demand Flow 13.62 L/sec
Peak Hour Factor 413
Peak Hour Flow 20.46 L/sec

J:\1000\1060-Flato Dev\5590_Ida Street\Design\Civil_Water\SAN & WATER\MZO\Dundalk West\2022.01.14- Dundalk West Sanitary and Water
Calcs



File: 1060-6220

cnoz I ER Date: 2022.02.02

CONSULTING ENGINEERS By: JL'A

Check By: BR

Dundalk Northeast Development - Domestic Water Design Criteria

Developed Site Area 110.00 ha

Total Number of Units 1650 units
Persons Per Unit 2.66 persons/unit
Residential Population 4,389 persons

Commercial/School

Commercial/School Floor Area 1.91 ha
Commercial/School Water Design Flows 5 L/m?/day
Commercial/ Retail (per OBC (2012) Table 8.2.1.3(B))

Daily Commerical Flows 95500 L/day
Equivalent Commercial Population 273 persons

Domestic Water Design Flows

Residential [Per New Development Unit Flow Rates, Triton Engineering (2021) 331 L/C-day

Total Domestic Water Design Flows

Average Residential Daily Flow 17.86 L/sec
Max Day Peak Factor 2.75
Max Day Demand Flow 4911 L/sec
Peak Hour Factor 413
Peak Hour Flow 73.76 L/sec

J:\1000\1060-Flato Dev\5590_Ida Street\Design\Civil_Water\SAN & WATER\MZO\Dundalk North\2022.02.02- Dundalk North Sanitary and Water
Calcs



File: 1060-5590

CROZ I ER Date: 2022.02.02

CONSULTING ENGINEERS By: JL'A

Check By: BR

Dundalk Southeast Development - Domestic Water Design Criteria

Developed Site Area 56.78 ha

Residential

Number of Residential Units 400 units
TOTAL: 400 units

Persons Per Unit 2.66 persons/unit

Residential Population 1,064 persons

Commercial/School

Commercial/School Floor Area 4.53 ha
Commercial/School Water Design Flows 5 L/m*/day
Commercial/ Retail (per OBC (2012) Table 8.2.1.3(B))

Daily Commerical Flows 226500 L/day
Equivalent Commercial Population 647 persons
Industrial

Industrial Floor Area 11.175 ha
Industrial Water Design Flows 3.5 L/m*/day

Industrial/Factory (per OBC (2012) Table 8.2.1.3(B))

Daily Industrial Flows 3921125 L/day
Equivalent Industrial Population 1,118 persons
TOTAL POPULATION 2,829 persons

Domestic Water Design Flows
Residential [Per New Development Unit Flow Rates, Triton Engineering (2021)] 331 L/C-day

Total Domestic Water Design Flows

Average Residential Daily Flow 10.84 L/sec
Max Day Peak Factor 2.75
Max Day Demand Flow 29.80 L/sec
Peak Hour Factor 413
Peak Hour Flow 44.76 L/sec

J:\1000\1060-Flato Dev\5590_Ida Street\Design\Civil_Water\SAN & WATER\MZO\Dundalk Southeast\2022.02.02 - Dundalk South East - Sanitary
and Water Calcs
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