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EXECUTIVE SUMMARY

KSGS Engineering Corp. was retained by the City of Mississauga to carry out this 2019
Storm Drainage Development Charge Background Study.

At the outset of the project, a detailed review of the stormwater development charge
components was undertaken. The review was done in the context of accepted
methodologies used in previous stormwater development charge study updates and
municipal precedent. The review also took into consideration the City’s Stormwater
Charge along with changes to City and Provincial requirements.

At the conclusion of the review, a number of components were refined for the current
study update. Accordingly, the following stormwater development charge components
are deemed to be growth related, in part or in whole:

1) Stormwater drainage related background studies and monitoring;

2) Storm sewer oversizing;

3) Stormwater management which includes stormwater management facility retrofits,
flood relief and new stormwater management facilities;

4) Stormwater conveyance; and,

5) Creek erosion works, which include identified works and future works.

Hemson Consulting completed a vacant land supply analysis for the City. For the
purposes of the development charge calculation it was found that the available
development lands, that are vacant and lands with redevelopment potential, is 1,567
hectares. This represents 5.4% of the total area of the City.

The total cost of growth-related works calculated in this study is $75,611,567. In netting
out the reserves, the resulting total stormwater management capital cost to be recovered
through development charges is $23,062,552. Based on the available development lands
noted above, the storm drainage component of the development charge is $14,718 per
hectare.
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1. DEVELOPMENT CHARGE UPDATE -STORMWATER
DRAINAGE

1.1Introduction

KSGS Engineering Corp. was retained by the City of Mississauga to carry out this 2019
Storm Drainage Development Charge Background Study (“Storm DC”). The
Development Charges Act (DCA) requires the preparation of a background study to
support proposed Development Charge rates. The City has updated its Storm DC every
five years since 1999, as mandated by the DCA. The content of this report is typically
appended to the overall City-wide Development Charge Background Study which looks
at a broader range of services (e.g. Fire, Library, Parks, etc.) as this study focuses solely
on the stormwater program. The City-Wide Development Charge Study has been
undertaken by Hemson Consulting and supported by KSGS Engineering Corp, while the
Storm DC has been led by KSGS Engineering Corp. and supported by Hemson
Consulting.

A long-term planning horizon from 2019 to 2041 has been used for the purposes of the
Storm DC calculation. Consistent with the City’s historical practice, the Storm DC
calculation is calculated as a cost per net hectare, which in part recognizes that storm
drainage is a function of the impervious area within a development parcel.

The Storm DC considered a list of growth-related capital projects between the years 2019
and 2041. Each project included the following information:

- Project name

- Work category

- Anticipated year of work

- Type of work (i.e. study, EA, design, land acquisition, construction etc.), and

- Estimated cost

1.2 Approach to Study Update

The past approach to this study has assumed that development charges are collected to
carry out the following categories of work:
e \Watercourse Erosion Control (identified and future)

e Conveyance (including channelization and culvert upgrades)
o Stormwater Management Facilities (new and retrofits)

e Storm Sewer Oversizing

e Studies

As part of this 2019 Storm DC, a review was undertaken with the City of the historical
approach, which was developed well over twenty years ago at a time when greenfield
development was prevalent, to determine its relevance in today’s development climate.
The City has since progressed from greenfield development to intensification and
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redevelopment, and has also introduced the Stormwater Charge (‘SW Charge”), as a
move away from funding the stormwater management program from the property tax
base. The SW Charge is a fair and equitable dedicated source of funding for stormwater
projects based on impervious area of the largest stormwater contributors, and is coupled
with a credit program that rewards the implementation of on-site measures that benefit
the stormwater program. The SW Charge is distinctly different from the Storm DC in that
the Storm DC is specifically for growth-related projects.

In reviewing the City’s approach to completing past Storm Drainage Development Charge
Background Studies, the key finding notes that; as the City is significantly built-out, the
retrofitting of existing stormwater management facilities (SWMF) and storm outlets is
assessed with a greater benefit to existing development (non-growth) than previous
studies.

1.3 Analysis for Available Development Lands

The storm water management development charge is calculated as a uniform charge per
net hectare of chargeable vacant land. To determine the amount of chargeable vacant
land, Hemson Consulting, in collaboration with the City’s Environmental Services Section
and Open Data sources, prepared an inventory of all the vacant residential, non-
residential, mixed use lands and lands available for redevelopment that are eligible to be
recovered through development charges. In order to determine the redevelopment
potential of sites, an assumption of 2.5 per cent has been applied to the occupied lands
throughout the identified watersheds. Although the redevelopment potential of individual
sites vary, the 2.5 per cent assumption is intended to represent a City-wide average. The
resulting total future net developable area is 1,567 hectares after adjusting for the
redevelopment potential of occupied lands. This land will be subject to the storm water
management development charge and represents 5.4% of the total area of the City, as
noted in Table 3.1.

1.4LID Resolution

‘Low Impact Development” measures, or “LID,” is a suite of stormwater management
practices typically implemented close to the source of stormwater runoff that aids in
reducing the impact of runoff volume. The City of Mississauga has been adopting LID
across various public realm areas over the last decade through inclusion in capital
projects such as parks, fire stations, libraries and road right-of-way’s. LID techniques
utilized include, for example, bio-retention systems, permeable pavements, green roofs
and infiltration systems. Additionally, the City has updated stormwater management
requirements within the “Development Standards” to require development applications to
include LID. This practice had been occurring voluntarily to a certain degree however a
minimum 5mm requirement was formalized in 2016.

City of Mississauga | 2019 DC Background Study-Stormwater Drainage 3



KSGS Engineering Corp.

On September 13, 2017, City Council resolved that, "LID options be considered and
evaluated and, where appropriate, included in the scope of the upcoming Development
Charges Background Study-Storm Drainage Component in support of the City's
Development Charges Update in 2019." The Council Resolution is included in Appendix
A

As part of the review to the overall approach, discussed in the section above, this matter
was considered. It was found that the state-of-the-industry at the time of this writing is
such that LID is reasonably common. Moreover, DC funding for infrastructure has
typically been applied to “trunk” infrastructure (e.g. as with the approach for storm sewers)
and as LID is implemented at a local, “at-source” scale, it is found in this instance that DC
funding would not apply to the LID measures expected in the City.
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2. STORMWATER DRAINAGE

The following stormwater drainage components were re-evaluated to be updated in the
current study:

1) Watercourse Erosion Control (identified and future)

2) Conveyance (including channelization and culvert upgrades)
3) Stormwater Management Facilities (new and retrofits)

4) Storm Sewer Oversizing

5) Studies

Each of the above is further discussed in the sections below with respect to growth related
works and apportionment of cost. In the calculations, it should be noted that the latest
Non-Residential Building Construction Price Index (NRBCPI) data was obtained from
Statistics Canada, where applicable, to bring the project cost as close to “Present Value”
as possible.

2.1Erosion Control Works
Identified Works
Creeks and water conveyance channels in the City of Mississauga continue to experience

erosion. The City has had to carry out erosion control works based on priorities identified
in various background studies and through annual condition assessments.

The priority projects to be implemented in the City’s Capital Works Budget/Forecast
(“Capital Plan”) are shown in Table 2.1. If applicable, the supporting study for the erosion
control work is noted in the second column of Table 2.1. The development charge portion
of each project is calculated based on the percentage of available development lands
within the respective watershed where the project is located, as discussed in Section 1.3
above and shown in Table 3.1.

Future Works

Future erosion control works are those anticipated in the future but not yet identified in
the City’s Capital Plan. The total length of future erosion control was established from
desktop assessment and field investigation during the 2014 development charges study
update.

The method being used to carry out the current 2019 update is consistent with that used
in the 2014 study update. The total length has netted out the quantity completed by the
City between the year 2014 and 2018. An updated summary of future works estimated
based on watershed is shown in Table 2.2.

The cost of future erosion works to be allocated to development charges is calculated
based on 5.4% of total estimated cost, as this percentage represents an average of
available development lands City-wide, as shown in Table 3.1.
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The estimated unit rate for creek restoration works is based on past projects of a similar
nature from various local and regional municipalities as shown in Table 2.3. The original
data in Table 2.3 was taken from the 2014 study update. Recent projects completed by
the City were added to the list.

Minor Erosion Control Works

Item C in Table 2.1 is related to minor erosion control works, the total cost is based on a
fixed annual rate for the next 22 years. The development charges related portion is based
on 5.4% as this percentage represents an average of available development lands City-
wide, as shown in Table 3.1.

2.2 Stormwater Conveyance

The main types of stormwater conveyance related works are; channelization, culvert
improvements, and drainage improvements. These projects have primarily been
identified in the City’s Capital Plan, with some being raised through other background
studies.

For example, a project identified outside of the City’'s Capital Plan is the upgrade of a
crossing related to the Ninth Line Lands Study to facilitate development. This particular
project was identified in the “Shaping Ninth Line” study that plans for the growth area
along the west side of Ninth Line between Eglinton Avenue West and Highway 401. The
upgrade of a watercourse crossing on the west side of Highway 407 will assist in
unencumbering development lands on the east side of Highway 407 where new
development is slated.

The portion of cost for stormwater conveyance allocated to future growth was based on
the percentage of available development lands within the watershed where the project is
located. Table 2.4 depicts the list of stormwater conveyance projects identified for the
study period.

2.3 Stormwater Management Facilities

Stormwater management end-of-pipe facilities are a key component in the stormwater
development charge study. Outlined below are three (3) sub-components identified in
past development charge studies that were reviewed in this current update.

1) New SWM Facilities.
2) Stormwater Quality Retrofit.
3) Flood relief.
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1) New SWM Facilities

New stormwater management facilities have been identified in the City’s Capital Plan. In
preparing this study update, all of the costs related to Environmental Assessment (EA),
design, construction and land to complete the new facilities were taken directly from the
City’s Capital Plan.

Since these facilities are required to service future development, one hundred percent of
all EA, design, construction and land cost are to be funded by stormwater development
charges. For a detailed summary, refer to Table 2.5.

The Sheridan Park Corporate Centre stormwater management facility is the only
exception, being attributed to available development lands, as this facility will serve
municipal lands beyond the proposed future development.

2) Stormwater Quality Retrofits

As stated in Section 1.2; the review of the City’s approach on this item found that as the
City is significantly built-out, the retrofitting of existing stormwater management facilities
(SWMF) and storm outlets provides a benefit to existing development (non-growth). As
such, the development charge component for this category is assessed on the available
development lands.

Through the Mississauga Stormwater Quality Control Strategy (MSWQCS) study update,
the City has identified opportunities to improve water quality by retrofitting existing
stormwater management facilities. Stormwater retrofitting typically involves increasing
capacity of permanent pool, modifications to the outlet control structure, landscaping and
other restoration works.

The apportionment of stormwater quality retrofit cost to stormwater development charges
is based on the percentage of available development lands in relation to the total area of
the watershed where the project is located. For details, refer to development lands
calculations performed by Hemson Consulting in Table 3.1.

3) Flood Relief Works

Building upon the report completed in the 2014 study update by Aquafor Beech Limited,
Item C of Table 2.5 outlines the flood relief projects identified in the City’s Capital Plan
for providing flood relief.

The portion of total cost of providing flood relief that is attributable to stormwater
development charges is based on the available development lands in the watershed. The
available development lands were determined to be 4.7% in the Cooksville Creek
watershed.
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2.4Storm Sewer Oversizing

Storm sewer oversizing is a process to improve existing storm sewer systems to
accommodate historically induced growth. Based on past history, large sewers generally
service drainage areas that are owned by a number of land owners. In the City of
Mississauga, trunk sewers are those with a diameter greater than 1500 mm. The cost
component of the pipe greater than a 1500 mm pipe is eligible for stormwater
development charges.

To determine the location where this situation may occur and when such works may take
place is difficult. As such, an estimate has been provided for the 2019 to 2041 time period,
which carries forward the assumption of $270,000 per year. Table 2.6 depicts the yearly
cost estimate for storm sewer oversizing. The total amount of storm sewer oversizing is
100% eligible for the stormwater development charges as it is directly related to growth.

2.5Studies

The full cost of this component is attributable to growth, therefore is eligible to be funded
by stormwater management development charge. For studies that have a growth
element but also have benefit-to-existing, the apportioning has been allocated based on
a City-wide percentage if applicable, or relative to the watershed, if the study is
watershed-specific. Asummary of studies applicable to stormwater development charges
is shown in Table 2.7, and the apportioning has been annotated accordingly for clarity.
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3.SUMMARY OF 2019 STUDY UPDATE

The purpose of this 2019 Storm Drainage Development Charge Background Study was
to undertake a review of the approach to date with consideration to municipal precedent
and generally accepted practice; and to complete the calculations in support of the
Development Charges By-law.

The following stormwater drainage components are deemed to be growth related and
therefore are included in the current study update:

1) Stormwater drainage related background studies and monitoring;

2) Storm sewer oversizing;

3) Stormwater management which includes stormwater facility retrofits, flood relief,
new stormwater management facilities;

4) Stormwater conveyance; and,

5) Creek erosion works, which include identified works and future works.

Hemson Consulting completed a vacant land supply analysis for the City. For the
purposes of the development charge calculation it was found that the available
development lands, that are vacant and lands with redevelopment potential, is 1,567
hectares. This represents 5.4% of the total area of the City.

The total cost of growth-related works calculated in this study is $75,611,567. In netting
out the reserves, the resulting total stormwater management capital cost to be recovered
through development charges is $23,062,552. Based on the available development lands
noted above, the storm drainage component of the development charge is $14,718 per

hectare.

A summary of the calculations is depicted in Table 4.1.
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TABLE 2.1 - SUMMARY OF EROSION CONTROL WORKS
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KSGS Engineering Corp.

TABLE 2.2 - ESTIMATED FUTURE EROSION CONTROL WORKS
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KSGS Engineering Corp.

TABLE 2.3 — SUMMARY OF CONSTRUCTION COSTS FOR RECENT CREEK EROSION /
RESTORATION WORKS



LrzvL'es w/§) 3505 BAy
20°2.€'C$ €8.'zee$ €102 599°L0€$ ovl sauusyie) 1S Jo Ao alepus|o g UsspIaqy-youelg ISoA ¥9210 SpoIa
1£'902'2$ z52'88% €102 000'08% of uojleH JO uolbay yea1) JobeH
G . : u SIS UOSISpUBHR
L1°681L'e$ 588'899¢% 6002 800'985$ oLz Weypiie|y Jo umo | 15| ~UOWIO}S3Y UOISOIT %8010 S| EUowoy
. ; . 5541 10 UOIBS Youeig
69'18¢'L$ 208'59L$ LLoT 705 L7L$ ozk [99d Jo uoibay 1SET-98010 9%001G0}T JO JusWUBIEaY-§e817) Buuds
3 2 Y ‘ ojuou: 0 A} EoE:m:(
95°'L5¥'G$ 6%2'2/8% zLoe 04,'6LL$ 09l Juolo] Jo AHo Jomag AIBJUBS PUE UOREIO}SEY-1oATY UOG 1SOM
€0'8LY'v$ £29'912'2$ zLoz 809'186'L$ 14 3lIANeQ Jo umo | %8910 3|IN ussHno4
2z 0ze'9s 180'881'$ €102 (BN AL T A4S 0oy uojbuiing jo Ao Il 8seYd %9310 puejesoy
91'65.'2$ 119'559'L$ €102 858'005'1$ 009 uojbulung jo Ao | 8seyd ¥e81] puejesoy
— . . (#10-LL "'ON
00°009'2$ 000°951$ 8102/L102 000'951$ 09 ebnessissiy Jo Q1O yooloid AID)PEOY LIS PIO JO YHON - %0810 1ne]
B : . (51L0-21
GL'€62'v$ 000°289% 8102/.102 000'289% 09L ebnessissiy Jo D oN pafoid AID)sepuUNg O} YOS - 49810 X1 Alepy
ar )¢ . . (800-LL "ON p2lfoid
ZroLL'es 000°06%'2$ 8102/L102 000'06+'2$ 0.9 ebnessissipy Jo A0 ANO)SMOPESIN O} UINGUIEY - Y9810 SIIRSHO0D
- —_ _— (#00-LL "ON
2818128 000'00Z'L$ 8102/L10C 000°00Z'L$ 055 ebnessissiy Jo A1 Yooloid ANID) [1E11 SUIRIT O} MID - 49510 S[INSH00D
gt ; . (¥€1-90 "oN j08l01d AND)
65'66'C$ 681'6v¥$ Loz 09¢e'e8¢e$ 05k BONESSISSIN IO AHD |41 UoJUIIB 40 UMON - 03UGS UOISOIS JOAR] NPOID
e — i (8€1-20 "ON 12loid AiD) ¥ND
LY'Lbs'es ¥56'0€1 LS 8002 026',06$ 5144 ebnessissi Jo Ao 01 “9AY IB1EMY - [01UOD) UOISOIT 9310 S[INSHO0D
i . b (2€1-90 "ON o2foid AND) Loy “AmH 0} "ony
£1°086°L$ 9vS'vrSs oLoz 8.2'/5v$ Sz ebnessissiy Jo A0 UOWUIIBT - [0A)UOD UOISOIT 43910 300IGOYT SR
S _— —— (L¥1-2L "oN w8loid AND) "py Poop mopesiy
16'269'c$ YoL'LLY LS €Loz £€0'6€€'L$ 00¥ ebnessissi Jo AHD e1S Yea1) UepLays
et . . (8€L-Z1 "ON psloid AyD) Aep wniwaid
G'99¢'L$ 186°18% cLoe §62'¢L$ 09 wtinessresi jo A0 0} 'py uiogieH - jsloid (01U uoisold xi4 Alepy
aqewnsy #s00
(w/3£102) 3509 Hun | ($£102) 1509 paysnipy 1503 104 1eaA oseg | uoponnsuooyepus] (w) sy1oMm jo ypbue uopeaoy auwiep o193/ 1 308foid

SMHOM NOILVHOLSIYH / NOISO¥I MIFND LNIOIY

804 S1S0D NOILONYLSNOD 40 AMVINNNS
¢canavi




KSGS Engineering Corp.

TABLE 2.4 - SUMMARY OF CONVEYANCE IMPROVEMENT WORKS



L10'625'8$ 18¥'6e€'9es 18v'see’ocs ‘SHYOM LNIWIAOUdWI IONVAIANOD TVLOL

000'0v€'8$ 000'0vE'8$ 0€0Z 0€0Z VUeWBACIIW eAD HeAIND MID - Juswenoidw Buissoi) 3es1) lnsy00d  Apmig uopenjeaz M3D000
086'L6ES %LY 000°0V€'8$ Pooj4 eiAsy00D
0000v2'2S 0000722 6202 6202 JUBWSACIAL] YBAIND 2y NO -1uaWiaAoidu] Bu PrIS Uopenjers UNON00D
082'821$ %LY 000'0v2'2$ Pool4 Bjnsy00D
000'085°€$ 000085 €S 6202 6202 JUBWBAOIGW] YSAND 1se3 kemsuseny - juswenoidul Buisso1d ¥8el) SIASH00)  APriS UoReneAs N33N0 5002
092'891$ %LV 000'085'€$
- et 18¥'SBL"} 18¥'8." % ebeuelq Buisso10 suQ 0JpAH ouIT YUIN SAAS SPUET aur GuIN
18v'S8.'1$ %0°00L 18v'S8L'LS $ £ oz °
0.8 00, Z0Z € beureiq 'SUOQE207 SNOLEA - sjuewenoidw| ebeurelq 3eei) ukjoie)
e %Sz 0000LS 0000 000'0Z$ € 20T 3l al NS I a>ea1d
. P 000°000'9% 000°000'98 zeNzoe sBeuelq (10-0020 /00€0-0137) B2)y  §199UUOD SEPUNG
000'0v2$ %0'Y 000°000'9$ sepung sy 8BBUIBIC X0812 #4OOIGTHT OFIF]
09T Y 091" JUsWaAGIduW] HeAIND = -jueweAoidul BuissoId ¥ee10 SIASN000  Zv3# oS d¥400  LHO00OSML 102t
P Wiy 000/08 1S 000'09L'+$ 000091 7§ 8202 8207 I 318A] H dd I
o P 00001928 00001928 €202 €202 €202 =T 5 fAisypoN - MoN 50-02
000019728 %0100} 000'019'28 wQO8 03} Peoy eI0ysaxeT - UogezZIBUUERYD 8310 MeIER[D
X7 X Juswenoduw) PeA|n: WaAInD - SjusuieAoIdW| YBAIND Y8a1) Yyaswnos | - 210000SML L1-6L
OVELES _— 000'022'S 000'02Z 7§ 000022 7§ ze0e 2202 118NN N0 UNO THeA 4
o | oy 000'069'+$ 000'0G€" 1§ 000'0vES TT02 zz0T UOREZI|BUUBYD |euUey ) UoISIeNq ebeurelq MoN
0000694 %000t 00008941 ; L0¥ AemyBiH - (oLsIQ 91 YHON) ed sseuisng sfeamopesiy
. " S 000°0v1"18 0000V 171§ 220z 2z0z uogezjjsuueyd uonnjos uoisianq sbeulelq MaN
00005118 %000} oYL SUIT Yus | - (1918510 91 YUON) e Sseuisng sleamopesyy
junowy 5@ UoRIod 54 SO0 N 3500 [0 7565 puet 7565 7503 UBseq ¥ va z ISIboy pueq | UB1sag ¥ v3 SToM 16 SAA T U650/ swen osoid
51565 00 oo N SSEwRsE 00

SMHOM LNINIAOUINI IONVAIANOD 40 AUVINNINS
'z 3navi



NINTH LINE HYDRO ONE CROSSING
CONCEPTUAL COST ESTIMATE

10/16/2018

Notes: 1) This is a preliminary estimate based on conceptual plans dated May 2018 provided by the City of Mississauga

2) Based on the location of the crossing, it is assumed that the existing railway is non-active and not required full time flagging

3) It is assumed that the railway can be taken out of service for the duration of construction

4) It is assumed that the site access shown on the drawings is constructed with crusher run limestone
and will be left in place after construction

5) itis assumed that excess material can be spread and stored onsite.

Spec. o Est. : Est. Unit .
Item No. Description Quantity Unit Price (§) Estimated Amount
Site Preparation, Erosion Control and Removals
1 Mol_:lllzatlon and Demobilization for Completion of Entire 1| vs |'s 6500000/ 65,000.00
Project
2 Clearing and Grubbing 1 Vs |$ 1,500.00 % 1,500.00
3 Silt Eence and erosion control, incl. dewatering required for 1| vs |'s 25,000.00 25,000.00
staging
Construction of acess road and maintain (7m wide with 1.0m
4 thick granular) to both abuttments | Vs |$ 9500000} 95,000.00
5 Sfisr;gve existing culverts and railway ballast and disposal of 1l vs |'s 15.000.00| s 15.000.00
6 C}Jt excess materail tg match exustlng channel elevation and 1| vs |s 12.000.00] s 12,000.00
width (excess materail to spread onsite)
7 Staging and diversion channel to maintain creek flow 11 Vs |$ 13,500.00 | $ 13,500.00
Removal and Reinstatement of Rail
8 Cut, remove and store onsite track segment required 1] Is | $ 55,000.00 | $ 55,000.00
9 Restore track including ballast, welding and ties 1] Vs | $ 95,000.00 | $ 95,000.00
10 Adjustments to signal cable 1 Us |$ 9,500.00|$ 9,500.00
New bridge structure
11 Excavate tq proposed footing elevatloq for prldge piers and 450l m? s 50.00 | $ 22.500.00
abutments in stages based on creek diversion requirements
12 Cast in place copcrete abutments and piers, including 200| m* |$ 2,000.00](s 400,000.00
formwork and reinforcement
13 Supply and place granular backfill and frost taper 200 m® |$ 50.00 | $ 10,000.00
14 Supply and install precast pre-stressed box girders 300 m |$ 5,000.00]% 150,000.00
Supply and install cast in place concrete surface, safety
15 railings, waterproofing, grate on walking surface on entire 300 m |$ 1,500.00|% 45,000.00
length of bridge
16 Supply and place ballast for track restoration full width 700 m |$ 400.00]$ 28,000.00
17 Adjustments to Existing Utilities 11 ea |$ 15,000.00|$ 15,000.00
Site and Creek Restoration
18 Modify creek to suit new bridge, incl. low flow 1 Is |$ 25,000.00 | $ 25,000.00
19 Planting, sod and seeding 11 Is | $ 50,000.00 | $ 50,000.00
Estimated Amount| $ 1,132,000.00
30% Contingency| S 339,600.00
15% Engineering| $ 169,800.00
10% permit| S 113,200.00
Subtotal| $ 1,754,600.00
HST(1.76%) S 30,880.96
Total Estimated Amount| $ 1,785,480.96




KSGS Engineering Corp.

TABLE 2.5 - SUMMARY OF STORMWATER MANAGEMENT WORKS



08L'Z19'ZV$ 000°0£9°661$ ‘SYHOM TOULNOD LNIWIDVNVIN ¥ILVMINHOLS TVLOL
oie'eeg'es 000'0£2'28$ 1v10L8NS- 2
i o = P— - 1591S OUBUGINF] JO 1588 'E0F AMH Apms uonenfens
0zr'oLss %Ly 000'098'04$ 0000€7'2$ 000'0bE'eS 000'0628 ez 20z veoe $RURIPOOU] 15 10w 10pUIOD 0IPAH - AilioeS 9BEICIS POO|] YEBID BIASY 00D pool yeeid ofasyo0y  POBE
: — — — - 9553 OUEIUGINH JO SOMA '£0 AMH PriS UORENTEAS
016'92L8 %LY 000'085'918 000'050'1 48 000'0r0's$ 000'0v¥$ Jrivs 920z veoz $RURIPOOU] 15 10w 10pUIOD IPAH - AiioeS 9BEIOIS POO|4 YBBID BllIASY 00D pooi4 yeeid simsyoon  COBC
i N * i 5 4, @AlQ eBpry uoyBununy Kpmis uonenjeas
osv'1szs %Ly 000'05€'5$ e 000'058'7$ 000'005§ zor e zz0e Jolies pooy| "Jied sl eBejeH - Ayioe 4 sBeiols pooj ¥9eiD 8fiiAS}00D pooj4 yoain slmsyoon  EOBC
} p Py - ; €0F AMH JO UoU '3 Aemvied [enues
olr'zyLs %Ly 000'0£0'e$ e 000'028'2$ 000'012$ [>44 e [F44 Jel1e1 pooy ‘Meg SIUBIOH UoINH - AiioeS eBeICKS Pool] Yo8I) pool4 yeain alasooy 08¢
; I . : ApriS UoRen[ens
0LE'vLLS %Ly 000'0LL'€$ e 000'05+'€$ 000'092$ €20z e 1202 JRURIPOOY| o601 yied sleyskain - AiiorS eBeIolS PoOld Yo8ID pooy4 yearn apmssooy  EOLE
T E—
0269618 LY 000'064'+$ e 000'061'7$ 0z0z e Jolles pooy Asllep eBnessissi - Ayoe 4 sBeioys poold ¥eeiD peeiy v.oew sisioon,  OIZ
; ) . . PriS UoRen[eAs
059'96.8 LY 000'056'91$ e 000'056'94$ 21220z e Jaljes pooy| “HJed e1zusyo - e sBeio)g pooj yeei) pooj eein sjsiooy O
. % " " B . (e3Us) AIUNWWIOY SluGosyoW JuBld) py Apauusy] Aprys uonenjers
ols'PreS %Ly 000'0€€'28 e 000'0€€'2$ 1210202 e Joile1 pooy J0359M '3 Py [01s1ig - Aoy 8BEI0}S POl ¥e8ID BlIIASI00D poold yeeis syinsyoos  POSE
. ) — — oo G5ANG 58USD AD) 1583 Aemiied [EAUSD pms uonenieng
099'7698 %Ly 000'082'1$ 000'086'9% 000'008'2$ 1210202 o0z/610e ISIRIPOON| e neiog Kaijiy EBBSRISSI - LOLZE PO NORD pooa yesioelnsoog;  LOIZ
SHIOM J21[2Y POOIJ %331 3ANIASHOOD MAN - O
025'962'2$ 000'096'L¥$ “violans-g
062968 LS 0000618 00001 1'28 000'098'98 0E0Z 0£0z 0802 IEANG Wiois ‘X3 Jo1joRa1] P MeINIPeID PUE [0% KWH - TEANO Wiois JoATg 11Pa10 ~TJoRaY 5057
0579268 %LS 000'0SZ'91$ 000092018 000'06¢'SS 620¢ 620¢ 6202 BN WIGIS X5 JOyjonel| peoy equsbly § peoy MOINIPAID - 90GF PUOD WAS JoATH PSID) 52pdn SODMSN___905%,
. . e o i N SUepieD WeyBUIIL|
00’9628 %L'S 000'002's$ 000'002'5$ szoz wonel - ey 520z Aujenb - [jeano uiials “xe jo yones pu:eor {EnaIRSISASIINANG WOt J8AT WP~ e 2epdn SOOMSN  Lolg
085'€5$ %' 000'076$ Y one - elu Aujenb - leano wicys ‘e o jyonel PEOY sixig pue 1se3 aepdn SOOMSIW L
000'06$ €202 w 1 €202 I e HOSH| oy K119y - (/800 L1615 H08ID, SHO3KGOYS - WGBM BLEnD VS n sooMms| 005
00072Z8 %07 000'009'58 000100068 | 000°009§ 1202 ona1 - eju [ Aifenb 1o} puod KRUENB 10 J46RE] ZOSE# PUOD WS Ea11qUIIL 681D 810519013 oI - 15oRaY | %epdn SODMSIN 2098
spsonRY AEnD e MwIols - g
0s€'22v'9e$ 000°0¥6'72$ “viol8ns-v
000°'00S'€$ %000} 000'00S'€$ 000°'00S'€$ 0£0Z 0g0Z 0€0T puod WAS mad| $106/01d WAAS Pele|el-GyMolS) [eUoRIPPY B/U
—(Buip|
058'2£9'28 %S9 000'061'L7$ 000'066'¢€$ 000'092'98  |000'0¥6$ 080z 00z 080z Anuenb g Ayienb - puod WS Meu|  [edioiunU LM USALP 3,A9Q) MID PUE PIEASINOG [II49INYD UOISUI zo8L
JoseayyioN ‘eAug - equa) eje10dio) yied uepusy
- . e IV aiepdn
. m N
000'00Z'€$ %0001 000'00Z'€$ 00002228 000'0€6$ 6202 6202 620 fnuenb 5 Auenb - pUod WIS MOU| osy 615 1 pay e1oUSSET - £0VO PUOY IS 49910 opRoYP]|  SODMSI /daW umopinos €070
v P - Py 1sinyjezeq Jo| Srepdn
0'089'Z: %0001 ’ Aufenb - puod o
i s 2 S 0eges oo00sbes 000'0zSS il geoe geoe MEND - PUOTINMS 119U 1se3 Py o10uSeXeT J0 UuoN - Z0vO# PUOJ WS 49910 PesUUOAY|  SODMSH /daI whopuinog 2070
i . . i ; . spue| 1oAY paID) sjepdn SOOMSIN
000'086% %0001 0000868 [spuej uieidpooy - e/ul  000'058% 000'0€1$ 20T g 1202 Ayenb g fyguent - puod S Meul 10 1oy Kk 30 U - E0SKH PUSH M Bely iEMMoPERR| | AW I0IESK] eivamomenyy 05
- ) P — ; - TonossIeN]
000'016'2$ %000} 000'046'2$ 000'0Lt'2$ 000'08€$ 000'09% €202 zeoe zzoe Auenb g Aijenb - puod Wwas meu PAIg Suaaea BnoQ PUE 8UIT LRUIN JO }S8M - JOPLLIOD BUIT YIUIN 2095
000027 €8 %0100} 000027 €8 000'006'28 000°0578 000028 Ze0e z20e Z20T inUEnb 3 Aylenb - puod S Meu "0V AMH JO (ANGS "SUFT GRUIN JO 58/ - JOPII0D SUI IUIN 9055
000'00£°98 %000} 00000298 000'069'G8 0000888 000'0E1§ zz0z 120 1202 TiRUENb 3 AYENB - pUod WS Meu PEOY A115Q JO UHOU "oU] UUIN JO 1560 - J0PUIOD SUM UIUIN 5055
000'084'€§ %0001 000'061'€§ sed Q1D - epu 000'056'2§ 000'0¥2$ 120e sed Ao - epu 0zoz Kulend - puod WS MU | 1S9 Pecy SJ04SaXE1J0 UNOS - 00K PUOD WS XO0I0 MOINIERID| o o _.sow.,ﬂn“m 10v0
. . . . . 9 . i “aul
000'021'28 %0001 000'024'2$ 000'060'9% 000'0v6$ 000'071$ 120z 020z o020z fanend 3 Aenb - puod WMS MeU| . oue enusny UCuIBS 4o JeUoo JSMIGION - J0IIOD BUI Uy 80L5
junowy 5Q uoniod 04 1500 [€)0L 1500 pueq 1500 Uononnsuoy 1505 UBISSava Tononnsuoy Tonisinboy pues Ubrseq /va 2dA] puog Uofes01/ sWeN puogd
$1500 oa Soleuns 31505 BuwiL jo6phg

SMUOM LNIWIOVNVIN ¥ILVMINHOLS 40 AMVININNS

:§'¢ 31avL

sapiiived WMS MaN - v




KSGS Engineering Corp.

TABLE 2.6 - SUMMARY OF STORM SEWER OVERSIZING WORKS
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MISSISSAUGA ROAD - STORM SEWER OVERSIZING
PRELIMINARY COST ESTIMATE

4/30/2019

Notes:

1) This is a preliminary estimate based on drawing provided by the City of Mississauga as modified by KSGS.
2) Manhole size modified to suit proposed sewers.

3) Unit rates are estimated based on 2018 land development projects.

4) Storm Sewer on Street F based on Urbantech conceptual design provided by City of Mississauga April 30 19

Item igec. Description Qlilsr:iity Unit | Est. Unit Price (§) | Estimated Amount
Proposed Design - Ultimate Sewer:
1 1800X900mm Concrete Box Culvert 342.9 m |$ 2,200.00 | $ 754,380.00
2 3000X1200mm Concrete Box Culvert 2443 m |$ 3,500.00 | $ 855,050.00
3 3000mm dia. Manholes - 217, 216, 215, 214 5 ea |$ 40,000.00 | $ 200,000.00
4 3.9x2.4m Box Manholes - 202, 201 2 ea |$ 63,000.00 | $ 126,000.00
5 Headwall - to accommodate 3000x1200 Box Culvert Sewer 1 ea |$ 54,000.00 | $ 54,000.00
6 Outfall treatment at Mississauga Road 1 LS |$ 200,000.00 | $ 200,000.00
7 2400X1200mm Concrete Box Culvert 133.6 m |$ 2,850.00 | $ 380,760.00
8 3.0x1.8m Box Manhole - Upstream of Street F outfall 2 ea |$ 58,000.00 | $ 116,000.00
9 Headwall - to accommodate 2400x1200 Box Culvert Sewer 1 ea |$ 50,000.00 |$ 50,000.00
10 Outfall treatment at Street F 1 LS |$ 150,000.00 | $ 150,000.00
Sub-total (A) $ 2,886,190.00
Base Design - 1500mm Dia Sewer:

1 1500mm dia. storm sewer 720.8 m |$ 1,380.00 | $ 994,704.00
2 2400mmdia. Manholes - 217, 216, 215,214 6 ea |$ 16,500.00 | $ 99,000.00
3 3000mmdia. Manholes - 202, 201 3 ea |$ 24,500.00 | $ 73,500.00
4 Headwall - to accommodate 1500mm dia. Sewer 2 ea |$ 18,900.00 | $ 37,800.00
5 Qutfall treatment 2 LS |$ 100,000.00 | $ 200,000.00
Sub-total (B) $§ 1,405,004.00

Subtotal Oversizing Project Cost (A-B)| $ 1,481,186.00

20% Contingency| $ 296,237.20

15% Engineering| $ 222,177.90

Total Estimated Oversizing Project Cost| $ 1,999,601.10




LAKEVIEW COMMUNITY - STORM SEWER OVERSIZING
PRELIMINARY COST ESTIMATE
4/30/2019
Notes: 1) This estimate is based on Urbantech conceptual design provided by City of Mississauga April 30 19
2) Manhole size modified to suit proposed sewers.
3) Unit rates are estimated based on 2018 land development projects.

Item 22.60. Description Qfasr:'.(ity Unit | Est. Unit Price ($) | Estimated Amount
Proposed Design - Ultimate Sewer:
1 |1800mm dia. Concrete sewer 115.4 m |[$ 2,200.00 | $ 253,880.00
B 2 1800X1200mm Concrete Box Culvert 226 m |$ 2,400.00 | $ 542,400.00
3 2400X1200mm Concrete Box Culvert 144.0 m | $ 2,800.00 ' $ 403,200.00
4 3000X1200mm Concrete Box Culvert 318.7 m |'$ 3,500.00 | $§ 1,115,450.00
5 3600X1500mm Concrete Box Culvert 82.7 m |$ 4,500.00 | $ 372,150.00
6 13000mm dia. Manholes | 5 | ea § 40,000.00 | $ 200,000.00
7 Box Manholes 5  ea |$ 63,000.00 | $ 315,000.00
8 Headwall - to accommodate 3600x1500 Box Culvert Sewer | 1 ea |$ 75,000.00 | $ 75,000.00
9 | Outfall treatment at the lake | 1 LS | § 200,000.00 | $ 200,000.00
| |
Sub-total (A) $ 3,477,080.00
" Base Design - 1500mm Dia Sewer: I
1 1500mm dia. storm sewer 886.8 m | $ 1,380.00 | $ 1,223,784.00
2 2400mmdia. Manholes - 217, 216, 215,214 4 ea |$ 16,500.00 | $ 66,000.00
3 |3000mmdia. Manholes - 202, 201 6 ea | § 24,500.00 @ $ 147,000.00
4 iHeadwaIl - to accommodate 1500mm dia. Sewer 1 ea |$ 18,900.00 | § 18,900.00
5 \Outfall treatment 1 LS | $ 100,000.00 | $ 100,000.00
Sub-total (B) $ 1,555,684.00

Subtotal Oversizing Project Cost (A-B)| $ 1,921,396.00

20% Contingency| $ 384,279.20

15% Engineering| $ 288,209.40

Total Estimated Oversizing Project Cost| $ 2,593,884.60




KSGS Engineering Corp.

TABLE 2.7 - BACKGROUND STUDIES AND MONITORING
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KSGS Engineering Corp.

TABLE 3.1 - SUMMARY OF AVAILABLE DEVELOPMENT LANDS



TABLE 3.1

SUMMARY OF AVAILABLE DEVELOPMENT LANDS

Total Vacant Land +

Redevelopment Redevelopment % by Watershed* +
Watershed Total Area Vacant Lands Occupied Lands | Potential @ 2.5%" Potential Redevelopment
APPLEWOOD CREEK 450.33 2.42 44791 11.20 13.62 3.0%
AVONHEAD CREEK 166.54 22.33 144.21 3.61 25.93 15.6%
BIRCHWOOD CREEK 351.78 2.23 349.55 8.74 10.97 3.1%
CAROLYN CREEK 526.23 - 526.23 13.16 13.16 2.5%
CAWTHRA CREEK 206.58 16.09 190.49 4.76 20.85 10.1%
CHAPPELL CREEK 185.81 s 185.81 4.65 4.65 2.5%
CLEARVIEW CREEK 133.20 18.66 114.54 2.86 21.52 16.2%
COOKSVILLE CREEK 3,528.85 80.48 3,448.37 86.21 166.69 4.7%
CREDIT RIVER 2,700.01 88.07 2,611.93 65.30 153.37 5.7%
CUMBERLAND CREEK 54.44 - 54.44 1.36 136 2.5%
ETOBICOKE CREEK 4,781.51 158.99 4,622.51 115.56 274.56 5.7%
ETOBICOKE LAKESHORE 284.80 - 284.80 7.12 7.12 2.5%
FLETCHER CREEK 785.08 68.05 717.03 17.93 85.97 11.0%
JOSHUA CREEK 16.73 - 16.73 0.42 0.42 2.5%
KENOLLIE CREEK 216.63 - 216.63 5.42 542 2.5%
LAKESIDE CREEK 451.04 54.87 396.17 9.90 64.78 14.4%
LEVI CREEK 225.47 - 22547 5.64 5.64 2.5%
LITTLE ETOBICOKE CREEK 2,226.12 33.54 2,192.58 54.81 88.35 4.0%
LORNEWOOD CREEK 421.78 4.99 416.79 10.42 15.40 3.7%
LOYALIST CREEK 878.24 - 878.24 21.96 21.96 2.5%
MARY FIX CREEK 653.00 21.19 631.81 15.80 36.99 5.7%
MEADOWVALE NORTH 92.94 = 92.94 232 232 2.5%
MIMICO CREEK 1,731.29 38.22 1,693.07 42.33 80.54 4.7%
MOORE CREEK 18.63 = 18.63 0.47 0.47 2.5%
MULLET CREEK DOWNSTREAM 1,158.12 - 1,158.12 28.95 0.0%
MULLET CREEK UPSTREAM 1,612.88 - 1,612.88 40.32 0.0%
Total Mullet Creek Downstream & Upstream 2,771.01 78.79 2,771.01 69.28 148.06 5.3%
NINTH LINE 32.66 32.66 0.82 33.48 100.0%
OAKVILLE 67.62 15.97 51.65 1.29 17.26 25.5%
PORT CREDIT 96.65 - 96.65 242 242 2.5%
PORT CREDIT WEST 167.00 - 167.00 4.18 4.18 2.5%
SAWMILL CREEK 1,583.88 31.54 1,552.34 38.81 70.35 4.4%
SERSON CREEK 234.58 0.91 233.67 5.84 6.76 2.9%
SHERIDAN CREEK 740.84 30.06 710.78 17.77 47.83 6.5%
SIXTEEN MILE CREEK 946.08 49.10 896.98 22.42 7152 7.6%
TECUMSEH CREEK 162.54 2.85 159.69 3.99 6.84 4.2%
TURTLE CREEK 256.84 6.30 250.54 6.26 12.57 4.9%
WOLFEDALE CREEK 719.50 6.09 713.42 17.84 23.92 3.3%
Total 28,833.55 864.39 28,113.27 702.83 1,567.22 5.4%

(1) Redevelopment potential at 2.5% has been applied to the occupied lands throughout the identified watersheds. This amount is intended to represent an average across the entire

City.




KSGS Engineering Corp.

TABLE 4.1 — 2019 STORM DRAINAGE DEVELOPMENT CHARGES
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KSGS Engineering Corp.

APPENDIX A
City Council Resolution — Sept.13, 2017



s

MOTION: CONSIDER LOW-IMPACT DEVELOPMENT (LID) TECHNIQUES IN THE SCOPE
OF THE STORMWATER DEVELOPMENT CHARGE BACKGROUND STUDY FOR THE 2019
DEVELOPMENT CHARGE BY-LAW

WHEREAS stormwater management helps to minimize the impact of urbanization by reducing
the risks of flooding and erosive damages to our streams and structures as well as improving
water quality;

AND WHEREAS low impact development (LID) is a stormwater management approach that
encompasses a suite of innovative techniques, sustainable technologies and green
infrastructure that can infiltrate, store, evaporate and/or detain stormwater runoff;

AND WHEREAS the use of LID techniques such as bic-swales, stormwater canals, permeable
surfaces and others have been proven effective in mitigating the environmental impacts of
urbanization and are gaining support by practitioners as viable stormwater management
approaches;

AND WHEREAS the Ministry of the Environment and Climate Change recognizes the
importance of LID and is currently developing a Low Impact Development Stormwater
Management Guidance Manual;

AND WHEREAS the use of LID techniques is consistent with the CONNECT and LIVING
GREEN npillars of the City’s Strategic Plan:

AND WHEREAS the City has successfully implemented several LID projects and has numerous
others currently in progress;

AND WHEREAS the City's Stormwater Charge funds the cost of operating, maintaining and
upgrading the stormwater drainage system;

AND WHEREAS the City’s development charges fund stormwater managemént projects
needed to support development growth as identified and projected in the Development Charges
Background Study — Storm Drainage Component;

'AND WHEREAS bio-swales and other LID techniques are not accounted for in the City's most
recent Development Charges Background Study — Storm Drainage Component prepared in
2014; _

AND WHEREAS the next update to the Development Charges Background Study — Storm
Drainage Component is scheduled to be completed in 2019 in support of the City's
Development Charges Update in 2019;



15.6.-2

NOW THEREFORE BE IT RESOLVED THAT LID options be considered and evaluated and,
where appropriate, included in the scope of the upcoming Development Charges Background
Study — Storm Drainage Component in support of the City’s Development Charges Update in -

2019.



