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1 INTRODUCTION
1.1  Study Objectives and Location

The objective of this report is to provide a servicing plan for the proposed residential development that will
guide future detailed engineering designs.

The subject site was previously analyzed as part of the Subwatershed Impact Study (SIS), Salem Annexed
Lands, City of Barrie completed by Schaeffers Consulting Engineers dated September 2016. The Salem
Secondary Plan(SSP) lands are bound by Salem Road to the north, Hurontario Road to the east, County Road
27 to the west and the southemn boundary is a mid concession line south of McKay Road between Simcoe
County Road 27 to the west and Huronia Road as shown in Figure 1.1. The southern boundary is also the
municipal boundary between City of Barrie and Town of Innisfil.

The Salem Annexed lands are to be developed in three phases, with each phase can be developed in stages.
The subject site is part of Phase plan as described in the SIS. The subject site is bound by Mackay Road to the
north, Highway 400 to the east, and a future development phase to the west as illustrated on Figure 1.1 and
Figure 1.2. The total area of the Salem Annexed lands is approximately 1,484 ha, while the portion currently
considered for development, and discussed in this report, makes up 124 ha of that total area.

The subject lands fall along the jurisdictional boundary of the of the Nottawasaga Valley Conservation
Authority (NVCA) and the Lake Simcoe Region Conservation Authority (LSRCA), which is also the
watershed boundary between Lover’s Creek (LSRCA) and Thornton Creek (NVCA).

The following sections of this report provide strategic information regarding the stormwater management
(SWM), water supply and sanitary servicing for the subject lands. The information will be provided while
ensuring compatibility with the existing storm, sanitary and water supply services.

1.2 Proposed Development Plan and Population

It is proposed to construct a residential subdivision, There are five access points from Mckay Road West and
two from Veteran's Drive as shown on Figure 1.2. The proposed development has a total developable area of
approximately 124 ha. Approximately 1,443 residential units are proposed (1047 singles and 396 townhouses)
with an estimated population of 4,200 persons based on a population density of 3.13 ppu for single and 2.34
ppu for townhouses., as per City of Barrie design criteria. Additionally there is commercial, institutional and
industrial lands proposed.

1.3  Existing Site Conditions
A review of existing site conditions was carried out using available topographic mapping, air photography, and
previous studies. Salem lands surround the divide of the Lake Simcoe and Nottawasaga River Watersheds, and
represent the headwater drainage area for three subwatersheds: Lovers Creek (Lake Simcoe Watershed) and,
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Thomton Creek (Nottawasaga River Watershed).

The landscape throughout the study area generally slopes towards the above-mentioned creeks and respective
surrounding areas. Lovers Creek generally drains in an easterly direction and ultimately into Lake Simcoe. The
Thornton Creek generally conveys flow in southerly direction towards the Nottawasaga River and Bear Creek
drains to northwest, also contributing to the Nottawasaga River. The current land cover and land use is a mix of
agricultural, forested and open space areas with isolated residential pockets and some minor urban
developments.

According to the Soil Survey of Simcoe County Report (1962), the predominant soil types throughout this
study area are Tioga and Bondhead Sandy Loams. The Tioga and Bondhead Sandy Loams are classified as
soils with good drainage. The topography varies from gently smooth to irregular steeply sloping. The stoniness
is characterized as stone-free to moderately stony. The local geology monitoring completed by R.J. Burnside
confirmed that the study area consists of silty to sandy glacial till with areas of glaciofluvial ice-contact
stratified sediments of sand and gravel.

Currently, agriculture is the predominant land use, especially within the Lovers Creek sub-watershed, with
some estate residential lots and minor developments. Thornton Creek subwatershed area remains
predominantly undeveloped. Significant natural heritage features, including woodiots and wetlands are found
throughout all two subwatersheds.
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2 STORMWATER MANAGEMENT

2.1  Existing Storm Infrastructure

There is no existing stormwater infrastructure in the vicinity of the subject site. Under pre-development the
majority of the site drains towards Thornton Creek, while a portion at the east drains towards Lover's Creek
shown in Figures 2.1,

2.2 Stormwater Design Criteria

Major SWM controls related to the Study Area have been established following the project team discussions
with the City of Barrie, LSRCA and NVCA staff. Some specific requirements were adopted through additional
consultation with the Conservation Authorities, as per their current technical guidelines.

In general, the SWM design criteria and requirements follow the City of Barrie’s Stormwater Management
Policies and Design Guildlines (2009). Where deemed necessary, the MOE’s Stormwater Management
Planning and Design (SWMPD) Manual (2003) will be applied as a minimum.

The following summarizes the general design criteria applicable to the stormwater conveyance system within
the Salem lands development:

*  Water quality control shouid be Level One (enhanced);

* At minimum, the removal of 80% of the annual Total Phosphorus (TP) load from all impervious
surfaces is required for new development.

¢ Water quantity control should be 100-year storm post- to pre- development;

*  Urban drainage systems (curb/gutter/storm sewers) are preferred by the City of Barrie;

* Major drainage system should be designed to accommodate runoff exceeding the capacity of the minor
system for flows up to the 100-year return frequency. The major system should be contained within
road allowances, swales, drainage channels, designated blocks and ponds;

¢ Minor drainage system should be designed for the 5-year storm event using the Rational Method and
City of Barrie IDF curves;

*  Generally, the obvert of storm sewers is to be placed 1.5 m below the finished grade at the centerline
of the road or at a minimum 1.0 m below the dwelling basement floor elevation. Where foundation
drainage is provided by sump pumps the minimum cover should be no less than 1.2 m. Foundation
and weeping tile drains are to be drained by gravity to the storm sewers wherever possible;

The following summarizes general design criteria for the proposed SWM facilities:

*  Where possible, the facilities should be adjacent to open space areas or natural systems including
proposed linkage corridors and watercourses;

e The drainage area to the facilities should be limited to a maximum of 40 to 80 ha;
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¢ The facilities should be designed as off-line wet ponds in accordance with the MOE’s requirements for
“enhanced” protection level for the receiving watercourse;

¢ The facilities should be designed in accordance with the MOE requirements for the length to width
ratio to mitigate the thermal impacts of urban storm runofT;

¢ The required permanent storage should be determined by extrapolating values from Table 3.2 from
the MOE’s Design Manual (2003), based on the imperviousness level of the contributing drainage
area and subtracting 40 m3/ha required for extended detention storage;

¢ The required storage volume for erosion control (i.e. extended delention) should be based on an
impervious hectare basis and flow control rate for the development area as summarized in Table 4.4.8:
Stormwater Management Erosion Control Requirements - Traditional SWM of DSWMMP

¢ The required storage volume necessary lo mitigate impacts on peak flow rates (flooding) should
be based on the flood control characteristics as summarized in Table 4.4.13: Stormwater Management
Flood Control Requirements of DSWMMP.

¢ The permanent pool in the proposed wet ponds should be no greater than 2.0 m in depth. The active
storage volume should have a maximum fluctuation of 1.5 m to0 2.0 m.

* The SWM facilities should include a reverse grade bottom draw outlet structure, sediment forebay,
outlet plunge pool, emergency overflow spillway and maintenance access route. The outlet channel
from the facilities should be designed with a riffle structure to assist in aerating the SWM effluent
before it reaches the receiving watercourse.

¢ Thermal mitigation practices such as cooling trenches, deeper permanent pools, reversed slope pond
outlets should be considered for all SWM facilities. Shading of open water areas by maximizing
canopy and enhancement of riparian vegetation between the facility outlet and the receiving
watercourse should be implemented for each facility.

¢ Alternative on-site control SWM measures may be considered for developments with a contributing
drainage area less than 5.0 ha.

» Infiltration should be promoted through the use of LID measures throughout the development area.
Recharging water quality must be acceptable such that local water wells are not impacted in
accordance with the Ontario Drinking Water Quality Standards.

¢ Consideration should be given to the implementation of LID measures to maximize SWM at the site
level: on-site capture of the first 25 mm rainfall for infiltration; 48 hour release of 25 mm storm event
for erosion control; and post-to-pre Phosphorus loading for Lovers Creek Watershed as per LSPP area.

2.3 Total Phosphorous Reduction Criteria
As the subject site is split between LSRCA and NVCA jurisdictions, the following criteria are to be applied:
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® The target within LSRCA jurisdiction is established based on LSRCA Technical Guidelines for Storm
Management Submissions, Dated June 8, 2016. According to this guideline, by comparing the total
Phosphorus load (TP) and application of feasible mitigation measures, the SWM plan should
demonstrate that the removal of 80% of the annual Total Phosphorus (TP) load from all major
development areas are achieved.

» The target within this jurisdiction is established based on NVCA Stormwater Technical Guide, Dated
December, 2013. NVCA prefers that at all new developments TP load at post development stage is
reduced by 20% from that of predevelopment. However, NVCA recognizes that in some circumstances,
this target cannot be achieved and therefore, at least, NVCA requires that the TP load at post
development stage matches with that of pre development.

24 Proposed Stormwater Management Scheme
It is proposed to provide stormwater quality and quantity control for the subject site through the use of end-of-
pipe stormwater management ponds. As per the SIS for the Salem Annex Lands, three SWM ponds (referred to
as SWM Pond A, B and M) have been proposed to service the subject site as shown in Figure 2.2,

SWM Ponds A and B are proposed to discharge to Thomton Creek. SWM Pond M is proposed to be located
on the east side of Veterans Drive and discharge to Lovers Creek. The following section provides preliminary
design details for the SWM Ponds.

There are two low areas near the middle of the subdivision, adjacent to Mckay Road, as shown on Figure 2,2,
which cannot drain by gravity to the proposed SWM Ponds. LID measures are proposed in these two areas to
provide water quantity and quality control, before discharging directly to Thornton Creek.

2.5 SWM Pond Design

The purpose of this section is to demonstrate that the proposed SWM facilities are designed to provide
sufficient stormwater quality, quantity, and erosion control in accordance with the City of Barrie, LSRCA,
NVCA and MOECC requirements.

The SWM facilities have been planned with the following objectives in mind:

e Ensure Enhanced (Level 1) water quality protection;

o Use water quantity control as per pre-development flow rates;
¢ Ensure erosion control;

e Enpsure phospherous loading reduction;

e  Achieve water balance objectives.

As per the SIS report, in general the 6 and 24 hour SCS storms generally required the largest pond volumes.
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The following tables present a summary of parameters for each proposed SWM wet pond and are organized by
watershed. The drainage areas provided in the tables include the pond block areas.

The following sections provide a brief summary of these ponds. Preliminary Pond design drawings are
provided in Appendix A.

25.1 SWM Pond A

SWM Pond A is proposed to be located at south boundary of the Salem lands, east of Thornton Creek and west
of Veterans Drive, within Phase 1. The majority of the Pond A block is located within Innisfil lands owned by
DG Group. The location of Pond A is shown on Figure 2.2 and is generally consistent with the DSWMMP.

The proposed catchment for Pond A is 31.55 ha in area and generally consists of a residential land use with a
park and school block. As per discussions with the NVCA, Pond A has been sized to provide quality, quantity
and erosion control. Quantity control criteria was based on pre-development target rates.

The SIS recommended, that in addition to the SWM Pond, an outlet swale be proposed 1o provide the required
total phosphorous reduction as per applicable criteria.

A summary of Pond A design features are provided in Table 2.1. Further details are provided in Appendix A.

25.2 SWMPond B

SWM Pond B straddles the southern boundary limit on the west side of the Thornton Creek within Phase 1. A
portion of the pond block is located within Innisfil lands owned by DG Group. The location of Pond B is
shown on Figure 2.2 and is generally consistent with the DSWMMP.

The proposed catchment for Pond B is approximately 22.97 ha in area and generally consists of a residential
land use. As per discussions with the NVCA, Pond B has been sized to provide quality, quantity and erosion
control.

The SIS recommended, that in addition to the SWM Pond water quality treatment, an outlet swale be proposed
to provide the required total phosphorous reduction as per applicable criteria

A summary of Pond B design features are provided in Table 2.1. Further details are provided in Appendix A.

2.5.3 SWM Pond M

SWM Pond M is a proposed wet facility located within the Lovers Creek watershed, on the east side of
Veterans Drive within DG Group owned lands in the Town of Innisfil as shown on Figure 2.2.

The proposed catchment area for Pond M generally consists of a mix of residential, commercial, and
employment lands. The westem portion of the catchment area was previously part of the Thomton Creek
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watershed. The pre-development release rates are based on the portion of the catchment area within the Lovers
Creek watershed. The proposed SWM was designed to provide quantity control, as well as quality and erosion
control.

The SIS recommended, that in addition to the SWM Pond, an ouilet swale be proposed to provide the required
tolal phosphorous reduction as per applicable criteria

Table 2.1 provides a summary of the storage requirements. Additional details are provided in Appendix A,
including preliminary design drawings.

Table 2.1: Summary of Proposed SWM Facilities

Parameter Stormwater Management Facility

A B M
SIS Area (ha) 527 5254 1421
Drainage Area (ha) 31.55 22.97 67.17
Impervious Area (%) 60 60 76
f;';')“a“e“‘ S 5,100 3,700 13,400
Extended ?etentlon 4,700 3,450 12.800
Storage (m’)
100 Year Storm
Storage (Required) 15,500 11,500 50,000
(m*)
Peak Extended

2 222

Detention Flow (mYs) 0.082 0.060 0222
Govemning Storm SCS 6hr SCS 6hr SCS 24hr
100 Year Target
Release Rate (m*/s) [ — e
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2.5.4 Flows to SWM Pond

For the subject site, the minor system will convey stormwater runoff from storms up to and including the 5 year
design storm to the SWM Ponds. Stormwater runoff in excess of the minor system up to the flows generated
from the 100 year storm event will be conveyed via the major system and controlled by the SWM Pond. The
proposed stormwater infrastructure is illustrated in Figure 2.3.

2.6 Low Impact Development

As noted earlier in the report, the Salem development lands lay within the LSRCA and NVCA regulatory
limits. LSCRA encourage and support the use of LID techniques to achieve quality and quantity control
objectives based on the best management practices. It should be noted that the LID measures should be used as
part of a treatment train approach. Furthermore, besides reducing Total Suspended Solids (TSS), some LID
techniques can also be used to reduce phosphorous loading as per LSRCA guidelines and objectives of the
Lake Simcoe Protection Plan.

Figure 2.2 has identified two areas (LID A and LID B) within the Thornton Creek watershed that, due to
grading constraints, cannot drain to the proposed SWM Ponds. LID A has an area of 3.81 haand LID B has an
area of 4.97 ha. Quantity and quality control for these areas is proposed to be provided through the use of
underground superpipe storage and oil grit separators. Preliminary calculations show a required storage volume
of 1450 m’ for LID A and 1850 m” for LID B.

Ll
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3  SANITARY SERVICING

The wastewater servicing plan for SSP lands was initially addressed in the Barrie’s Wastewater Collection
Master Plan (WCMP) for Intensification Areas and Annexed Lands, prepared by AMEC (October 2013).

3.1 Existing Sanitary Servicing

There is no existing sanitary infrastructure within the vicinity of the site.

As per the SIS, sanitary servicing for the subject site will be provided by the future Mckay Road trunk sewer.

3.2 Sanitary Design Criteria

As per the City of Barrie’s Design Criteria for sewers, the following guidelines were used in the design
calculations for the sanitary sewers:

» A sewage flow rate of 225 L/cap/day for residential;

e 28 L/ha/day for commercial and institutional;

o 35 L/ha/day for industrial;

¢ An infiltration rate (extraneous flow) of 0.1 L/sec/ha:

» Peaking Factor: based on Babbitt Peaking (as agreed upon with City staff);

* Population Density of 3.13 ppu for low density and 2.34 ppu for medium density;
* Maximum velocity shall not be greater than 3.0 m/s with pipe flowing full;

¢  Minimum velocity shall not be less than 0.6 m/s at actual flow, and

* Minimum pipe diameter of 200mm (as agreed with City in areas where cleaning velocity cannot be
achieved).

3.3 Proposed Sanitary Servicing Plan

As per the SIS for the Salem Annexed Lands, an interim and ultimate sanitary servicing plan was developed.
The following details the servicing during Stage 1, Stage 2 and the ultimate servicing plan:

3.3.1 Phase 1- Stage 1

Servicing for Phase 1, Stage 1 is proposed to be provided through construction of a trunk sewer on McKay
Drive, a temporary pumping station at the intersection of McKay Road and Veterans Drive, and a gravity sewer
on Veterans Drive.

The interim servicing scheme will utilize spare capacity of the existing sewerage system servicing the
population within the previous urban boundaries of the City until the McKay/Huronia Sanitary Trunk Sewer
can be commissioned. This interim servicing scheme will be used only while the first stage of Phase |
development is being constructed as shown on Figure 3.1.
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3.3.2 Phase 1 - Stage 2

As per Figure 3.2, there is an area at the southwest of the subject site that cannot drain by gravity to Mckay
Road. A permanent pumping station is proposed west of the site. The low lying area identified in Figure 3.2
will drain by a proposed gravity sewer to the proposed pump station. The flows will then be pumped up to a
proposed gravity sewer which connects to the McKay/Huronia trunk sewer.

3.3.3 Ultimate Servicing

Under ultimate conditions, the temporary pump station at the intersection of Mckay Road and Veterans Drive
will be decommissioned. The McKay/Huronia Trunk Sewer on McKay Drive will be extended to Huronia
Road and then north on Huronia Road to connect with the existing sanitary system as shown on Figure 3.3.

Estimate sanitary demands are presented below in Table 3.1 and sanitary calculations are provided in

Appendix B.
Table 3.1 - Sanitary Servicing Requirements
Average Demand - Infiltration | Total Peak Flow

Land Use (Lis) Peaking Factor (L) (Lss)
Residential 10.95 375 % 4.57 45.65
Institutional 0.79 2 0.24 1.82
Commercial 1.47 2 0.45 3.40
Industrial 14.50 3 3.58 47.09

Total 97.95

* Based on Babbitt Peaking Factor equation
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4 WATER SUPPLY SERVICING

A conceptual municipal water servicing plan for the SSP lands was proposed in the City of Barric Water
Storage and Distribution Master Plan for Intensification Areas and Annexed Lands (AMEC Report), prepared
by AMEC (October 2013).

Currently, the City of Barrie has five pressure districts:

¢ District | (HWL = 281.2 meters above sea level (masl)) (PD1)
e District 2 North (324.09 masl) (PD2N)

¢ District 3 North (347 masl} (PD3N)

e District 2 South (308 masl) (PD2S)

o District 3 South {350.2 masi) (PD38)

The subject lands fall entirely within PD3S. The existing topography is known for the site, where the lowest
elevation is in the southeast corner of the site at 265 masl, and the highest is 313.5 masl occurring in the central
region of the subject land. In general the SSP lands have a fall from west to east.

4.1 Existing Water Supply Servicing

There is currently no distribution system within the vicinity of the subject lands. Just north of the Salem Road,
still in PD3S, are two pump stations and the Mapleview reservoir storage facility that services the pre-
annexation area. There are also key tie-in points identified, all at the border of the SSP land, they consist of:

* A 300mm diameter main running on Veterans Drive between Salem Road and King Street,
¢ A 500mm diameter main running on Veterans Drive between King Street and Mapleview Drive, this

main connects to the Mapleview Reservoir,

4.2 Water Supply Servicing Design Criteria
The following design criteria will be utilized in the design of the subject lands land water distribution

system:

* Average residential daily demand of 270 L per capita per day, 28 m3/ha-day for institutional
and commercial land use, and 35 m3/ha-day for industrial;

¢ Peaking factors are as follows: Maximum Daily Flow = 2.0, Minimum Hour Flow = 0.4,
Peak Hour Flow =4.13

¢ Fire flow demands: 76 L/s for residential, 114 L/s for institutional and commercial, 152 L/s
for industrial and all flows must arrive with a minimum pressure of 140 kPa

* Allowable pressure range under operating conditions (peak hour — min hour) shall be within
275kPa - 700kPa. The prescribed maximum pipe velocity is 1.5m/s.
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The Hazen-Williams “C” values are listed below:

Pipe Diameter (mm) | Hazen-Williams Coefficient
150 100
200 - 250 110
300 - 600 120
675 and larger 130

4.3 Proposed Water Supply Servicing Plan

The SIS presented a water distribution network during Phase ! of the Salem Secondary Plan (see Figure 7.2 in
Appendix C). The proposed development will connect to the existing watermain on Veterans Drive, noth of
Salem Road as shown on Figure 4.1. A 500mm watermain is proposed to extend from the existing connection,
south on Veterans Drive, 1o Mckay Road and a 400mm extending along Mckay Road. For the subject site, a
looping watermain neiwork is proposed with connections to the proposed Mckay Road and Veterans Drive
watermains,

The expecied domestic supply and fire flow demands are summarized in Table 4.1, with detailed calculations
provided in Appendix C.

Table 4.1 - Water Supply Demand

-l B - B S =N

E=

Average Day | Maximum | Peak Hourly | Fire

Land Use Demand Day Demand Demand Flow

(Lis) (L/s) (L/s) (L/s)

Residential 13.14 26.28 59.26 76.00
Commercial/Institutional 2.26 4.52 9.33 114.00
Industrial 14.50 29.00 59.89 152.00

From the information we have procured for this project, water supply constraints are not expected.
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5 CONCLUSIONS

This Functional Servicing Report presents a municipal servicing scheme for the proposed Watersand
subdivision located within the Salem Annexed Lands in the City of Barrie.

The pre-development drainage is split between Lover’s Creek and Thornton Creek watersheds. Three SWM
Ponds are proposed to provide water quantity and quality control. Low impact development techniques are
recommended in low lying areas that cannot gravity drain to the SWM Ponds.

The wastewater servicing plan for SSP lands was initially addressed in the Barrie's Wastewater Collection
Master Plan (WCMP) for Intensification Areas and Annexed Lands, prepared by AMEC (October 2013). An
interim and ultimate sanitary servicing plan is proposed for the subject site.

The site is located in Pressure District PD3S. The proposed development will connect to the existing
watermain on Veterans Drive, noth of Salem Road as shown on Figure 4.1. A 500mm watermain is proposed
to extend from the existing connection, south on Veterans Drive, to Mckay Road and a 400mm extending
along Mckay Road. For the subject site, a looping watermain network is proposed with connections to the

proposed Mckay Road and Veterans Drive watermains. No water supply constraints are expected.

Respectfully Submitted,
SCHAEFFER & ASSOCIATES LTD.

Stephen Monteith, P.Eng.
Water Resources Engineer
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Barrie Annex Lands

WATER QUALITY REQUIREMENT CALCULATIONS

SWM Pond A

Table: Water Quality Storage Requirements Based on Recelving Waters

Protection Storage Volume (mslha) for Impervious Level
Level SWMP Type 0% 35% 55% 70% 85% 100%
Level 1 Wet Pond 53 140 130 225 250 275

* For wet ponds, all of the storage, except for 40 m*/ha represents the permanent pool volume.

The 40 m*ha represents extended detention storage.

POND A
Input:
Estimated Imperviousness =  60%
Area= 3155 ha
Level of Protection: 1
SWMP Type: Wet Pond

Calculation:
Total Storage Volume Required= 202  m¥ha — 6,363

Permanent Pool Volume = 162  m*ha — 5,101

Active Storage Volume= 40 m¥ha— 1,262

Erosion Control:

Input Area= 3155 ha
RV = 25 mm
Draw Down Time = 24 hrs
Calculations:

Storage= 4,733 m°
Average Outflow =  0.055 ms
Peak Outflow = 0.082 m’s
Note: Estimated at 1.5 times Average Qutflow

Provide 4733 m3 for erosion control.
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POND STATISTICS
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Barrie Annex Lands
WATER QUALITY REQUIREMENT CALCULATIONS
SWM Pond B

Table: Water Quality Storage Requirements Based on Receiving Waters

Protection Storage Volume (m3lha) for Impervious Level
Level SWMP Type 0% 35% 55% 70% 85% 100%
Level 1 Wet Pond 53 140 190 225 250 275

* For wet ponds, all of the storage, except for 40 m*ha represents the permanent pool volume.

The 40 m*ha represents extended detention storage.

POND B
Input:
Estimated Imperviousness =  60%
Area= 2297 ha
Level of Protection: 1
SWMP Type : Wet Pond
Calculation:
Total Storage Volume Required= 202 m¥ha — 4632 m
Permanent Pool Volume= 162  m%ha — 3713 m
Active Storage Volume= 40  m¥ha — 919 m

Erosion Control:

19/10/2016

Input Area= 2297 ha
RV = 25 mm
Draw Down Time = 24 hrs
Calculations:

Storage= 3,446 m°
Average Cutflow = 0.040 m%s
Peak Quiflow = 0.060 mY¥s
Note: Estimated at 1.5 times Average Outflow

Provide 3446 m3 for erosion control.




PRE-DEVELOPMENT MODELLING



610 -
00E"ZY = (ww)

LNIFIDIA4300 S40NNYH
TIVANIVY TYLOL

69°1
69°F
69°1
69°T
69°T
69°1
69°1
69°1
69°T
6971
69°T
69°T
¥s'2Z
[ 4-2'4
¥S'E
¥S°T
[T 4
P5'T
a4 fww
HIVH

€371
69°1
69°T
69°1
¥s°2
L4 K4
Eaign
NIYVY

oG9
Z6°S
€975
SL°s
L9'g
85°S
05°S
Z¥’'S
EE°S
S2°5
LTS
80°S
00°s
6 Y
12
SL° ¥
L9 P
85" ¥
51y
dWIL

oo'e =
0-gs =

009
SL°S
0%°S
5Z2°S
0" s
SLYY
81y

FWIL

68279 = jww) AWNTOA JJONNY

000" ¥ =(8ay) AYI4 OL 3EMIL

IT] L8170 = [qwd] MOTd AVEd

EE6" 0 =(swd} yeadd pAH atup
BE'E 0os b 66759 000" E 44 0os"1
13 3 LIE" P 66759 L1672 ¥5°C LI+ 1
BE'E ECE" P 66759 EEB ¥5°¢C EEE"T
BE'E 05Z° ¥ 8E"SE 0SL° 2 FS 2 052 1
: 130 3 LIT ¥ L1814 L99°e s ¢ L9T° 1
BE'E €GO P L1314 EBS" T ¥z €80°1
€20 000" v 80" s wos-e ¥S°T 00071
€T P LI6° € B80°S LIP-E ¥s° T LT6E"0
ET ¥ EEB T ;11 28] EEE"C |22 4 [ 42 a1
[ XA 4 05L° € g0° S a5z ¢ vs°Z 0sL° 0
[x A 4 L99° € g0°S LIt ¥s'Z L9970
€Z°F £8S° £ 80°5 EBO"Z ¥s'EZ £E85°0
TE'6 005" € ET' ¥ goo g 69°'T 0050
TE"6 L1V’ ET'¥ LI6"T 69°1 L1v°0
TE' 6 EEE"E ET ¥ £E8'T 69°'1 EEE’D
1£°6 0527k tZ° P [11-7 2 § 69°1 05270
1£°6 LSTE 4 4 L99°1 69°T L9170
1L 6 £E80°E ET°¥ €8s 1 69°1 £60°0

| ayfwm 81y o Ay uw s1y 2y S giy

| nNivd AWIL | NIV AWIL HIvd dWIL

==== HAYHDOLFAH AFHHQISHYHL =----

'd3lS FWIL "MIH 0°'5S

¥6'0 =(eay)di "H'n
(N} "5a¥ IE2UT] JO # a0 5 = {un) e1
(ND} ISqunN IAING L6 zz ={ey) eaxy

| ee€ os't | 66°89 o0°f | 52
| sg'e sz'v | 8e"sz  sig | ¥s'gT
| €z oo'r | @o's 05z | es‘e
| ez v sL'e | so's sz°z | wvs¢
| €6 0s'e | €z'® 60z | 69°1
| te'e sz'e | £2'v st't | s9°1
| ay/uw  say o oayem say | ayfum
| HIVY FWIL o] MIVY IWIL | NIvd

utw pg-sT = dsis awtl IAIND S8SERY
8ay o099 = wiolg Jo uolleing

MAT HY I §I5 :S3Iuawwo]

53082509\ 66BPQYEREIAP-SZqL- POBL-L96R -6V 9B TPAL

910C 4290190 “HIVq

wdwall TesoT) ele
addy\ueiweyu\s1asn ) :dweus{rl

OL JTWHEOISNYIL SYM TTVANIVH “3ION

| utw p's =10 1 =gI|
|{9€T10 ¥  GAHSYN |
| a1 |

| wa og 2y =1elo1q |
| |
| |
| WHOLS SSYW |

FFEBEIFIINEAIIREILISN AR RT S

s T

THIEHNN HOLILYINWIS s»

L Ry I R R N R YN Y

a S S B S D O B I S By SN .

10T 43qUIR0 g 8LTP *# qof

(WHO.LS NDISAd 11 AL, §I5)
INTFAOTHAHA-HHd ASYATIYE ATEVYAMOTIY
By AITINqUL PUtd NAAS [

FHIIHITIND DN IAENOD v

SYIJ4IVHOS

MUWAPS  OWNAHLLO [F0SIA

LSL°0 - [s/;wl mDId 951
02622 - [ey] vady
ald ealy qu) g puod

wiopS udisaq {f ada] §O§ — wawdopaaa(q-aid g puod WMS

NVY'Id AYVANODIS WHTVS [ ASVH d10¥D DA O/3 NOILOAYLSNOD ANVSHALVM ‘LNdL1NO OWAHLLO TVSIA

B .

= =3



€8°z 009 99°5 00S°F | SPTOTT 000°E | sz ¢ 005°T
€82 z6's 99°5 LIV F | SY-OTT LIS Z | s2°F LIvt
£€9°2 £g's 99°5 €LE"P | SY°OTT E€B°T | s P EEE'T
£0°¢ SL'S 99°5 osz'v | 8v'zy 0SL°Z | ST ¢ 0sz'1
£8°Z L9's 99°% Loty | sy zy  t9vvz [ sTv L9T' T
€8°z 95°g 99°'§ Ego-v | B8P ¥ g9s°Z | SzT¥ €80°1
€8°E as's 80" L o00'% | 0s'@ sos'z | sz°¥ (TR0 §
€8°z 'S 80" ¢ L6t | os'8 tiv ez | sz'w A
€E8°C EE"S 80°L £eg € | 058 Eeecz | sz'v EE8°0
EB°2 sZ°S 80°L o5L°€ | os'B osz'z | se'¥ 0sL0
€8°¢C L1's 80°L t99°t | os°8 Itz | sew L9970
EB°T 80°S 80°L £8s'€ | 058 teo"z | sz'¥ EBS O
LTl 00°Ss 95°ST  005°¢€ | ®O0°L goo-z | €8'2 00570
ST P z6°Y 85°ST  LIP'E | 80°L LI6°T | E8'2 LTI®' O
s2z'b £9°y g5°ST  EEEE | 80°2 €E8°T | €08°2 EEE 0
STV SLTE 85°ST  0ST'E | 80°¢L ose'T | Ee°z 052" 0
st'p Loy 85°ST  L9T'E | BO°L L95°T | €82 L9170
ST'F g5 ¥ 85°ST  €80°€E | 8O-t £85°1 | €8°¢ EBD°0
Iy funn say | Ay uwm By MEREL ] 83y aty /ua By
NIVY aWIL | NIV FHIL | NIVH AWIL RIVY FWIL
---- HEVYDOLIAH QTWHOISNVEL ----
"d3LS FWIL "NIW 0°S 0L JIWHO4SNVHLI SYM TTVANIVY 310N
¥6°0  =(siy)dl "H'l --------eme-cesoano-
00°€ =({N)"82Y 3eaurq] jJO § 00§ =(ww) el ] utw g°5 =1a 1 =ar|
0'85 =(ND) 1aquny BaAIN)  L6°ZZ  =(eY) eaty  [{9E10 )  OXKHSYN |
| g11vd |
£E8°2 co"9 | 995 0s'F | SE°OIT Q0'€ | s2'¢ 051
£8°¢ sL's | 99°s sz°¢ | #k"z¥ sLz | szw 52°t
€a e os's | 8oL oo'v | ose os'z | szv 00° T
£E68°C sz's | so L st't | os'e sz'z | se'v sL°0
SZ°F 00°s | 85°ST 05t | @0"L ooz | es'z 050
sz'v sty | 8s°st  sz€ | 80w se't | ez sz 0
Iy ww say | Ay um 51y o Eu say | Ay 21y
HIVH SHIL | HIvy IWIL | NIWH FWIL | NIVY HFHIL
utw op'sT = daas swtl daInd FEEW
834y 009 = w1038 Jo uodtieang
dAOT H9 II SO5 :s3uswwod | ww pg-oL =TPI023 |
GeDBTSIA\EERFALARE9qP-9Zqe- IR r-F9668-6F98TPAL | |
\duwsl\TED0T\R3E | |
gddy\ueiweyu\sis8n\ 3 owWeUsftd ] WHOLS SSWW |

TANY 4I MOT435vd 3ANTONI

910Z 4290120 ‘HLVA

o A BN =

L Y Y YT
ss £ SHIHWNN NOILYINWIS =a

L Y RS S YRR Y Y

LON $300 MOI4 MY3Ed {1}

60’0 . INIIDTAZZ0D 240NN
005765 = {ww) TIYANIYY TVLIOL
LSy TT = {ww) FHNTOA J40N0Y
000" ¥ =(say} AV¥3d OL BWIL

/—/

(F) 31£°0 =(s5WD) MOTd NvEd
EEG O ={swd} eadd pAH ITUN
972 00°9 9L'¥ 00s'v | zetze o000°€ | LS°C 005" T
;T4 Z6°S 9L Liv'v | za'ze tl6z | LS LIk T
gE“Z £8°'5 9Ly EEC ¥ | ZB'26 €€8°2 | Ls'e EEE'T
gE°T sL's aLy osz°v | oL-s¢ oStz | L5 052°T
-1 4 Ly's 9L ¥ L9T v | 0L°S€ 1992 | tS'€ LIt 't
8E°Z 85°6 LT 0y | oL*SE  £A5°¢ | es5°€ EBO' T
L4 05°S 86°% o00°% | v1°L onse | es'¢ 000° 1
g€ 2 4 - S6°5 L16°f | #T°L LIt e | es'e Lig* 0
[ 4 EE'S 56°S £EB°E | PE'L EEE"Z | ¢S € €£6°0
-4 52°§ 56°5 osL'E | #T°L 0sz'z | £5°¢€ [T )
[0 LTS S6°S L99°€ | vI'L tatr'e | ts'¢€ L9970
[:[ A4 B80S S6°S £86°E | ¥T°L Ego 2 | es5°¢ £85'0
LS'E 08°s 60°ET 00S'€ | 56°%5 poo'z | ee‘z 005" 0
L8'E Z6' ¥ 60°ET LIV'E | G6°8 t16'1 | BE"2 (AL ]
LSTE £8°F 60'ET EE€€'€ | S6°S £€6°'1 | BE'2 EEETO
LG E SLY 60°ET  osz't | S6°S ost't | se'e oSz 0
LS'E L9y 60°ET  L9T'€ | S6°§ £99°1 | 8tz L91°0
L&' E 85 ¥ E0'ET €80°E | G6°S £65°T | 9g°2 E80°0
Iy funu 51y _ Iy /wu Iy o] =y e s8Iy |z ww gay
HIVY FHIL | NIvd SHEL .| NIVY 3WIL | HIvH ZWIL
«=== HAVHDOLIXH OQFWUOJISNWHL ----
‘d3ls SHIL "NIW 0°5 Ol GIMHOJSHWHIL SVM TTYANIVH -310M
¥6'0  =i(say)dy "H'Q --------------------
00°E =(N) 'S8y IEPUTT JO §  00°§ = {uw) el | utw 0's =10 T =qaI]
0°85 =(ND}  JISqUAN SAINDY L6 ZT  =iey) waxy | [SET0 )} QAHSYN |
| I |
BE"C 009 | 9cvw os'v | zerze 00t | L5 05°1
BE" ¢ SL°s | auv sz'v | oL'st scrz | Ls'e 521
A4 0s°'Ss | S6°S 00y | vi°L 0s'z | ts°'g 00°'1
BE'T sz°s | s&'s st | vt sz | ts'E sL 0
LS E 00's | s0°€1  0s°t | sé°s ooz | serez 0510
LS'E sty | soTET sz'e | s6°s st'1 | sete sZ'0
I fww say | 2y uwm X 4T oy ew say 1 ayum a1y
NIVH THIL | HIVY SWIL | NIy AWIL | HIVH FWIL
utw pp-si = daas SWTY 2AIND BHEEW
81y 00°9 = wicys JoO uoileang
HAS H9 II 505 :813usuwod | vw g5-§5 =1eICAd |
SO0RZ500\E6CPAYEREIqP-9Zqe- OB -Y968-6¥I0TPAL | |
\dwag\ TecoTye2e | 1
gddy\uetreyuy 2I390YiD IWEUITTH 1 WHOLS SSYW |
LEEREESENERRER SR pEABARE
se 2 USHWAN NOIIVIOWIS «+

TANY 21 MOTAISVE

L Y L Y]

JAATONI ION S3E0Q MOTd AWad (T)

w01 uBisacq |y adKy §H — waudojaaaq-aig g puod WmMs
NVId AdVANODIS WA'IVS [ ASVHd d1O¥D DA 0/0 NOILLDNYLSNOD ANVSYTLVM ‘LNdLNC OWAHLLO TVNSIA




4 EE'S 656 €' | 15°tt  E€g-z | si°s EER"O '€ L%°S z8'y t3tv ] 2 Is  L9s'z | tis LST°T
[4: 3 s2°5 6576 0sL€ | t5°tt  osc'z | sL°s 0sL"0 TP € 85°S 26’9 egov | zT°Is €8sz | 11°s £60° 1
ve- € LTS 65°6 L99°'€ | 181t L9T°T | SL°S L9970 TP E 05'§ 25°8 ooo'v | zzot o052 | 11°S 000" T
¥e € B80°S 65°6 €8s'€ | 18" 1T €BO"Z | SL°S £€85°0 '€ T4 N z5'9 t16'€ | zz'ot  e1pZ | T1°S LI6°D
SL°S 00°5 et 'tz o005'E | 656 000°2Z | ve'E 005'0 T € £€'S 58 ¢ce € | zerot  EgEz | 1S £EB°D
5L z6 ot'1z LIt | 65°6 L16°T | v E LTIr 0 (4 2%~ sE's z5'g ose € | zzrat osz'z | TT°S 05L°0
SL°5 [2: N 01°1Z £EC'€ | 65°6 tt8°t | va g EEE"D 1 c LTS 2s°8 t99°t | zerotr w9tz | 1TSS L99°0
SL°S 5L Y 01°1z o0sZ'f | 65°6 asL"t | vE'E 05z 0 1r°c 80§ 25°8 €95 | 2z'o1 €0z | TIT°sS 3:13)
SL°S L9'¥ 01°1Z  L91°t | 65°6 t99 1 )} ve'e L9110 11°s 00°5 vL"8T 00S°E | 2578 0002 | TEE 005’0
SL°§ 8S° ¥ 011z €80°€E | 65°6 €85 T | ¥B'E £80°0 i1°s z6" v ¥L°BT  LIP°C | 2579 LI6°1 | Tt LIF'O
Iyjww  gxy | aysuw osay | ayjuw 83y Iy um s8Iy 11°5 2N YL 8T EEEE | zs'@ g1 | et EEE"0
NIV AWIEL | NIVY FWIL | NIV aWIL | NIvd IHIL 115 SLY ve'8T 05z°€ | 5@ ase'1 | TR'C 0sz°0
=== HAVHOOLIAH QIHHOISNVEL —--- TS L9 v ve'8T  t91°FE | zs5°8 t59°1T | 1r¢ L91"0
s #s°v | sL°8T  EBO'E | Z5°@ £€85°T1 | TP E EBO" O
Iy fum 814 | xy/um sI1Y NEELTLT 81y ay aay
“dELS FWIL NIK 'S Ol CIWNOASNVEL SYM TTYANIVH 3LON NIVY #WIil | NIvd IWIE 4| NIWM AWIL MIVH FHIL
---- HJYUDOLIAH OIWHOJISNWHL ----
p6°0  ={gIY)dlL "H'A -------r-e-sseee-ae-
00°E =(N}*924 2eaur] jJOo § 00°Ss  ={uwuw) el | utw 0's =2a T =qI|
0'8S ={N3)}  IdquOy SAIN)  Le°ZTT ={eYy) ea1y | (9€I0 )|  dGAHSWYN | *d3ls FWIL "NIW 0°S Ol JIWHOJSNWHL SYM TTYANIYH :HION
| a1 |
.- P60 ={8aIYIdL ‘H'fl -------me-eecccoooe-
...... e et LT S PP 00°C =(N) =94 Ieaul] JO § 00°'G = juw) ey utw o5 =10 T =qI|

211V |

|
0°8S = (NI}  JISQUAN FAIND  L6°TE  =iEy) eary | {9£T0 |  gQAMSYM |
|

SL'S 05° 1
T - SE°1
SL°S 001 -
SL'S sL0

Lot 0s'¥F 09°6%T 00"E
L9°L sZ°F PS°LS SL°2
65°6 00" v 18" 11 05°¢

¥EE 009 |
I
]
6576 SL€ “ LT & ST 4
|
|
|

1408 SL°S
ve° € 0s5°5
ve'g S2°5

SL*S 00°"sS [0 ¥4 05" €E 6576 (111 a4 PE°E oS 0 It € o9 _ ze'9 a5 v _ I6°CEfT 00" € _ I1°S 0s°'1T
SL'S SL°P 01°12  5Z°¢ 65°6 SL°T ¥8° € ST°0 1€ st's | ze'e sz'v | gt1s secz | TS 5T 1
agjuw sxy | ayfew siy | Iy/uw sy aysum  say e 0s's | zs'® go'ry | zzrot os'z | TIT1°% 00°'T
HIVY FWIL | MIVM FWIL o] NIvH AWIL NIVY FHIL (L2~ sz's | z5°'8 se'e | zzcot serz | 117§ SL'0
1S 00°'s | ve8T  0S°€ | zs°8 ooz | v as°0

utw Qp'ST = dals awll SAInd TERM IT°5 stk | yL9T  SZ°€ | es'm se'1 | o1re 5Z°0

8ay ppt9 = wiols jo woTIRING Iy fuw s1y | 1y o 214 e say | ay umn gay

............. e NIvy FWIE | HIvd AWIL o] NIVY FHIL | NIVYH FHIL

uw p6'SE =12103d |

YR0S HY 1T 505 :sIusumo)
{ utw go°ST = G238 SWII SAIND 8SBY

G90PTSIB\66EPQrAREIqP-9ZOR- Y03 - 266 -6F 90 TPUL

\duwal) tesoq\ele | 8aYy 00"9 = wicis Jo uotjeang
addy\uezweyu\g1asn\ ) FSWEUITTA WHOLS SSWH |
T T T TR ——. HASZ H9 II S35 :sajusuwe)
Y YY) . S978Z599\ 66 R FAPBECIOD- 9TOE - FOBY- FOGH-GFIRTPAL
e § P HFEWNN NOILWINWIS +» \duar\ reao1\ele
serssans [ETY ¥ T VY PP addy\ueiwexu\s1esny ) sweUsTTl

LR RN Yy LY P R RS

‘ANY 41 MOTJ3I5YE 3ANTONI ION S$30d MOTd Wvad (1) s P IHIEHNN NOIIVINWIS «»
I EEEE R SRR RSN ER R RS RSN RN
982°0 =  INFIDIJ430D J40NOM 00 emmeeeemeeoooo B R e e R G TR
00Z'58 =(uw)  FIVANIVE TYLOL
ZSE°PT = (um) FHATOA J30NNH TANY 41 MOT4ESYE SANTONI LON S304 MOGd ¥vad (1)
000" % =(sI1y) ¥Y3d OL FWIL
{T) 9z9'n  =(swd) MOT4 Wvad SPZ'0 =  INZIDI3AZI0D FA0NNY
008°0L ={uw} TIVANIVY TYIOL
EE6 0  =(Bwd] yeadd pAH TUR LEE LT = [uw) IWATOA JJONNY
opoTy  =i8Iy) W¥I4 OL IWIL

[4: A1 Q0S¥ T6°CET 000" € °s 0051 13F €ve 0 = [swa] MO1d AY3ad

e 009 | |

[4: M-} tIv°v | 16°ZET Li&*z | 1178 LIV T
| |
| |

e [4-081
¢ E £e's
¢ E SL°S

z8°9 tEE ¥ T6'ZET EE8°Z It's tEE'T £E6 0 =(swa)] yeadd pAH arTun
[4: -] (11T 4 [4 S 8 [ 37 B 4 1T°s sz 1

WLtoiS uB1sa(q ff adiy $OS — wawdopaaxq-aag g puod WMS
9I0C 4290190 ‘FLVd NVId AYVANOODEIS WATYS | ASVHd dNOYD DA 0/0 NOILINYISNOD ANVSYILVAM “LNdLIN0 OWAHLLO TVNSIA

B 0 B N B B G B EE e

B B B3



6E"9 00's | €¥*€2  005°E | Se'0T  000°Z | 9T°F 005" 0
6E"9 g6°¢ | EFTEZ  LTP'E | S9°01  LT6°T | 9T°® LI D
6E°9 €'t | €v ez EE€E'E | §9°0T EE@'T | 9E°w EEC O
6E"9 st'y | EvTET  0SZT°E€ | S90T  0SL°T | 9w sz 0
6t°9 L9°% | €Ev ET  L9T°E | S9'or  t99°1 | 9zt L9t 0
6E"9 BS"v | E¥Y'EZ  EBO'E | S9°0T EBS'T | 9z ¢ £680°0
I /ww say | 2y ww 21y | Ay e say | Ay uw 83y
NIVYH IWIL | NIVH aWIL .| mIvy IWIL | NIV AWTL

HAWHDOLIAH GaWHOISNYEL

"ddLS GHIL "HIW 0°S Ol O03WHOASNYYIL SYM TTYANIVH EION

Y60 =isay)dL "H'l rese-emeeee-e—aeaaa-
00°E =(N) 'Sy Ieauy] JO § 00°5 = (uww) el | utw 0°s =1q 1 =a1|
0°88 ={Nd]  IIqUOY BAIND  LE°ZTT =(E) eaay  |{9ET0 )}  Q@AHSYN |

| B1TYD |

9z ¥ 00'9 | zg'® 05'% | ¥t'991T 00t | 6E°9 051
9z ¥ sL's | zg's sz'y | 06°t3 se'z | 6E°9 52'1
9z ¥ 05'S | s9'0t ooy | BL"ZT  0s°z | 6€'9 00T
9z ¥ s2'S [ s9'0T S | 8Ltz sz'z | 6ET9 SL'0
6E'9 00's | ev'€z o0s°t¢ | se°0r o0z | s2'¥ 05°0
6E°9 stk | €¥'€2  sz't | s9toT  SL°T | 9w ST 0
ayjuw  say | Iy ww  say o] aIypuw say | aysuw  sayg
HIvY FHIL | WIvY aWIL | NIvE HWIL | NIVY FHIL
utw g0°ST = daig IWTI SAIND BSEY
g1y 00" 9 = Wwiols JO uorjlexng

HAOOT H9 II SOS

i 5JuUsuUmo)

|
§808Z505\E6EPYEREIAD-92AR- bOBY- 19606 LI TPGL | |
wdwaly Tenoese [ |

addy\ueaueyu\sIissn' ) :sweudfrs |

TANY 41 MOTJ3ISVE FCGNTONI

JON 5300 MOTd AV (T)

s 9

YIGWAN NOILWVINWIS

BERERIINRIIFIRINIINRARARLRS

6EE"0 = INAIDIAA30D AI0HME TS s e ssscooososeo oo eSS sssssccsccsoocosooeo
00S° 90T = {umw) TTYANIVY TYLOL
£60°9E = {ww) JHNTOA J40HNH TANY A1 MOT43SVHE JANTONI LON $I0OQ MOTd Hvad (1)
LIE € = {81y} AV3E OL BWIL
(F) vE6'0 = (5w3) MOTd WYad 1E°0 = INFIDTAIF0D 240NNY
006756 = (ww) TIVANITY TYLOL
£EE6"D ={sw3) yeadd pAH ITun 5907 0€ = (ww) AWNT0A J30N0NH
o000 ¥ = (8ay) HV¥Ad QL IFHIL
LA 4 00" 9 2578 005" v P1°99T 000° ¢ 6E"9 005" T (T} SLL7o = (3w} MOTd ¥vad
2z°F Z6°S Zs°8 LIV T P1°99T LI6'Z 6E" % LIF T
I 4 £€8°S z5°8 EEE" Y P1°99T ¢t€8°Z 6E" 9 EEE T EEE" O ={swd} yeadd pAH 3ITUD
1A 4 SL°S Z5°8 sz ¥ 06°€9 0sLZ 6E° 9 05271
9t v L9°S zs°8 Lei"y 06°E9 L99°Z 6E"9 LTt [4: I 00°9 | 9L 005°¢ | 09°6%T 000°C | st's 005° 1
1A 8S°S Zs'8 2T 06° L9 £85°'C GE"9 ES0°T 283 z6'Ss | L9t L1v e | 09°6vT L1672 | SL°S LTF 1
8T 0S8°§ $9°01 000" ¥ 8L°ET 00s°Z EE'9 000" 1T PEE €8°s | L9°¢L €EE'v | 09°6¥T €£9'C | SL°S EEE"T
9z ¥ Z¥°S S9°01 LI6"E BL°ZT Liv’z 6E" 9 LI 0 14 se's | e9e 05z v | ¥5°LS 0st'z | st°s 0oz 1
ST'F EE"S %3701 EE8'E L' 2T EEE'T BE"9 EEQ°0 ¥E'E t9's | eo'e Loty | ¥5°LS t99°z | sL°s LeT 1
Sz ¥ S2°S S9°01 05L° € gL et 0s5e°¢ 6€°9 0sSL°0 vE°E 85°s | toL g0t | #5°Ls €85°2 | sL°S ES0°T
8Z'e LT"S s9°01 L99°E AL 2T L8T'¢ 6E° 9 L9970 ve't 05°'s | 65°6 o000t | ts*tt oos'Z | sL°s 000°1
9z'e 80°S S9°0T EBS"E L 2T £EB0°Z 6E°9 EBS O ve'E zv's | 65°6 LI6°E | 1S5°11 Lty z | sL°s LI6"D

910C 4290150 -FLvd

aE - 0

=

==

unoi§ usisaqq [ adLy §HS — mawdoanaq-a1gd g puogd WMS
NV'Id AYVANODAS WATVS [ ASVHd dNOYD DA O/D NOILINYISNOD ANVSYILYM “1NdLNO0 OWAHLIO TVNSIA




POST DEVELOPMENT MODELLING



| 1Y |

FHEABEBEIIISBLISIRBALERNEIINES

ss 2 SHIGWNAN NOLLYINWIS s

BEEBEIFSBSRALIBFRIIFNABITENE S

TLeE 0 =('wey) G350  IOVHOLS WAWINVH 20010 191 ALY
00°58 ={uTw) MOTd M¥3d 20 L4IHS IWIL F10T 129910 Fo1eQ B aof
gL e =(3) [UTD/An0d) NOILONAZY  MOTd  Wyad

687 €2 [4A LST 0 0LE 2T (BETO ) T =qaI
z6 €2 0o 9t0°¢ 0L6° 22 (SG00 } Z =al * MOTANI (INIOLS NDISAQ 1 2L, $35)
{una) (say) {swa} (=u) ,_‘zm_éo._amw_fmﬁ%mcu mw..«.ﬁwuw me.:Omz ]
- qu o
el Enmh. v—anao ﬁﬁ SAPINIDNT DRIITNENOD
0000° 0 0000°a | eve90 DEBE" O MewApg | HINAHLLO [EnsiA SHI44IVHOS
6BB0°T OVEE"0 | 0SLS'0 09Tl 0
LESE' D 0SLL™D | ZLGEO 0LST 'O
ISR 0 03zs'o | oooo'o 0000°0
{u* ey} {s5WD) | {rw ey) =L ) e e L T Tu——
|

FOVUOLS MOT4LNO | utw o5 =Iq |
| T =100 <---g =NI |
[I18ET6  )dIoaydsTH |

FOYHOLS MOTALNO

"ANY A1 MOTA3SYE JANTIONI ION S3I0A MOT3 VA (TTT)
"INIIDIJ330D0 FOVHOLS FHL NYHL
TYN02 O HATTYWS 39 AINOHS {Xd) 4315 AWIL (T}
{aaoqy) eobexoags *‘dsg = el 0'85 =  +ND
{SESS0T SNOIA¥Ad ¥O4 Q3LDITIS FHNAZID0Hd N (T)

LS 0 ET°0 8610 = INIIDI43d0D AJONNY
0E"ZF ot zy 0E° 2P =mm)  TTYANIVY TYLOL
26 €T L°6 OE" Tk = {um) SHATOA AJ0NNYH
00 € L1°¢ 00" E = {511y} N¥Ed OL FHIL
{171 sto'e €0 81 = (5w} MOT4 dVad
»STYLOLs
90’0 oo ={swd) yead -pAH 3TUn
00°'0z 0o’ s ={utw} xeady -pAp atup
(T¥) tz'8T  (TT) 95°§ =(utw) 3330 aberoag LSL'0 - [s/;w] Mddd el 910°Z - Is/;w] pdid 5
o0°0z 00°s {utw} IBA0 . . i N .
£2-tE 66°59 = {2t /ww) “USIUT " 33T Xew 016°2Z - [ey] vauv 026°22 - (ey] vauy
8 puod WMS i 1504 evaly qu] g puod |
0s5z°0Q ET0"0 = u sbButuuey
00" 0F TE 16E = {w) j36usq
00°2 00 ={%) ado1s abeisay
as"1 00"t = {uw) sbeioys -dag
61°6 8L° €T =(ey) Baly 3De3Ing
(T} SnoIA¥34 SNOIAHIAWI
00°Sk  =[3} uuoy "Ir@ 00°09 ~=(s)dwl Telol | umw p'§ =10 1 =ai)
L6°Ze  =teu) €31y | (5000 } QAHANVLS |
| 17y |

L Y Y Y T Ty P Ty P TP PP
sx T THIGHNN NOILYINNIS +»

FEERFLIFSANNIIRERIIENIRERNRL S

uLojg udisa(q 1y 2dLJ §O§ — atudopaa-1504 g prod WMS
910z 4290120 ‘41vd NVId XYVANODIIS WATVS | ASVHd d10¥D DA 0/0 NOILLINYLSNOD ANVSYILVM LNdLNO OWAHLLO TVSIA

ol S s




oo ar EET6E = () yasuaT (T) SNOIA¥3d SN0IAUIANI
00°2 00°¢T ={g) edots abezsay . eeeeeeececemco---o--
05°1 00°1 = {u}) sbexoas ‘dag @0°St =(%) 'uUuod *1Td  00°09 ={t)}dwl teaor | urw 0°'Ss =ld 1 =dI)
61°6 gL et ={ey) Ealy IDeJang L6'zz ={ey) wa1y | (5000 ) OQAHONYIS |
{T) SnoIA¥3d SNOTAYIAWI | a17v0 |
00°"Sk =(%} wWuDD -ITQ 009 =(s)dui TelolL | utTw 0°s =1q t =q1 FENSEINBARSARIESERERIERRS I
L672T =(=W) eary | (5000 } dAHONVLS | s £ YUIEHWAN NOIIYINWIS «»
_ aI1Tdd _ ARBIRISAIRISRINIERTFIREINELLI S
IS RS RS R RS E LS R RS EEENE RS LR S
as T CHHEWAN NOILYTINWIS ++ 05L5°0 ={‘uw'By) 4350 3OVHOLS  WONIXYH
AN SRS SN IINNEIENRII BN RIS 0055 ={uTuw} MOTd A¥Ed 40 LAIHS FHIL
............ B T i e e e P0-0T =(%} (UTD/INOD} NOIIONOEY MOTd  Nvdd
LYES 0 =("w ey) gasn  TOVHOLS WAWIXYW 90°9¢ Z6°E 91E° 0 0LE"ZT {BETO § T =0I 'MO14LNO0
00°Sp = (uTw) MOT2 Y34 40 SJIHS FWIL 50" 9¢ 00t 9bPI°E 0LE 2T {son0 ) Z =al : MOT4NI
9 TT =i%] [uth/anod] HOILONGId MOTd  NWad {unu) {8y} (su3) fey)
AT NIl HvIad yIAY
F4-34 4] SLE EVP 0 0LE"ZT (€10 ) T =4l *MOTALNO
vS' by 00" € 868 € GLE"ZE [spoo ) 2 =dl : MOT4NI 000070 cooo o | L¥63 0 0ERY O
{ura) {81y} [sus) eyl 6980° 1 ovee 0 | osesTo 031E°0
AH AvIIL AyIad vy L6960 osLeco | TieETD 0LST 0
CIs8°0 ogze'o | 0000°0 0000°0
cooD° 0 0000°0 | LPE9 0 [1134:3 1] ("w-ey) {sw2) | {-w-ey) {swd) i L e b
608B0° T OYEE O | osesto 031E°D FOVHOLS MOTALNO | EOVHOLS MOTALAO i utw g°s  =Lq |
L696°0 0SLL'D | ZLEE O 0LsT' @ | t =100 <---z =HI |
£I58°0 09z9'0 | 00000 0000°0 | {ee10 ¥1OAB3STY |
(-weey) {swo} | ("weey) {swDd) Semcmmmm— oo m—mem=as . esSce--ccec-co------
FOVHOLS MOTaLOO | BOVHOLS MOTALOO | um ' =10 | 2===0 0 —--eecsssssmsssssssmmseooooooo e e e e L e L E el
| T =amo <---2 =NI |
| tag1o yuroaudsay | TANY 4I MOI4ESYE IANTONI ION S30d MOTE HYdd (TTT)
e mmmmmm— - —— e *INFIDIAAZ0D SOVHOLS AHL NYHL
............................................................................... TenD3 HO AITIVWS 3E QINOHS (10) d3LS SWIL (T1)
(8aoqy) 8sbeioas ‘deg = e 0°85 = D
“ANY A1 MOT435v¥E IQNIONT L1ON ST0Q MOTd HYEd (TTT) :§35S07 SNOIA¥Ed ¥04d QILIFTIS FHNQIDONd HD (1)
*LNEIJT4330) JOVHOLS SHL NYHL
TYnd3 €O YITIVWS 58 QIOHS (I1df d3LS FWIL {(TT) 1daLS FWIL NVHL d3TTYHS SI "4430D ZOVHOLS ‘ONINUYM ssass
[saoqy) Sberoys 'dog = el 0°8S =  SND
:GASSOT SNOIA¥AE ¥04 GILIATIS FdNUID0Ed ND (T 19°0 0E"D 86°0 = INFIDES320D JI0NNH
05° 65 0565 0S'85 ={um)  PTVANIVY TYLOL
idELS TWIL NYHLI HITIVHS SI ‘34300 3OVHOLS ‘ONINUGM sssss 60°9¢€ SLTLT 0&'8S = () FHNI0A J30NNY
00°E 80°E 00°E ={51Y) a¥3d Ol 3WIL
€9° 0 FE‘Q 66°0 = IN3IIDIA3T0D JA0KDH (TTT) 9%T°€ L5°0 65°C = {Sud) HOTd NY3Ed
08" 0L [1: 72 087 0L ={uw}  TTEINIVY TVIOL «STVLIOLs
¥ST¥Y 88 €2 0869 = {unu} FHNTOA JIONDY 800 zz'0 =(swd} yead -pdAH ITUN
00" € 80°¢ o0 € = {say) Hv¥3d OL ZHIL 00751 00'S ={utw) sead:r 'pAH 3tun
[TTT) B68°E S6°0 0Tt = {swa} HMO14 Y34 {TT) O¥"¥T  {TT) S8'P a{utw) -3jeol ebeiois
*STYLOL+ 00°ST 00's {utw) I8a0
8070 £z°0 =(sw2) yead -pAH aTuUn 06°9% z8°76 = (ayww) " ua3uI - FIT XEW
00°S1 00°S ={utw} ¥eedy -pAH 3ITUN
(TT) TO°ET (TF) 2s5°¥% ={utw} -3jjy=20) abeiolg asz’o £10°0 = u sbutuuey
00°ST 00°S [utw} IBA0 000t ZET16E ={w}) yabuan
50°E9 5S¢ 01T = (Y fum) "uUSIUY " IIT* XEH o0z 00"z ={%) adots abeasay
05" 1 00°T = {u} abeiois -dea
0sz'0 £10° 0 = u sbutuueyn 6T'6 AL €1 = {ey} gaiy ajejing
00 0F ZC 16 = ) yabuag (T} SNoIAa¥dd SNOIAYIGWI
oo-2 00°¢T ={%) sdotg abexaay e e e cemeee—eeaee
0s°T 00°T = (um) sbe1oag -dag on°Sy =(s}'uucy ‘IT@ 00°09 =(1)dur telor | umm ¢'s =1g T =4I|
61°6 8L ET =(ey) B3Iy asejang L6° 2T  ={eu) eaay | (5000 ) QAHONWLS |

wa01S uSisacg jj adAy §I§ — manwdoppaadg-1sod g puod WMS

9102 4390150 -4Lvd NVY1d AYVANODIS WATVS | ASVHd dN0dD DA 0/0 NOILIONILSNOD ANVSYILVM -L1dL10 OWAHLLO TV(ISIA

== =5 | a8 - .




»STY.LOL» 00°ST [1]/ (uTw) I3A0
6070 5270 ={swa} yead ‘pAH atUf FS 0T 09°6FT ={ay/uw) “ua3uI- 33T XeW
0p* st 00" s ={utw) yeadl 'pAH atun
(IT) 92€°0T (TT) ¥BE ={uyw) *33aon abeaoag 0se ¢ ETO°0 = u sButuey
00°S1T 90°s {uyw) I3no 00" oF ZE"T6E = {w) yabuag
ET 22T F1"99T ={Iyfuw) "UsIUL " JJI NEH 002 002 ={%) adors sbeisay
0s°1 00° 1 = funu) abexols -dag
0sZ°0 ET0"0 = u sbutuuey 6176 BL ET ={ey} €3Iy s0BIaINng
00" oF TE T16€ = {u) yabuag i1) snoIaNda SN0 IATIIHI
1]/ A ap-e =({%) ado1s abeasay B T
05’1 00°1 = {unu) abeioas -dag on°"5¥  =(%) uuol -I11Q 00°09 ={y)dwl t(eaol _ utw 9°s =10 1 unH_
616 8L ET =(ey)} BS1Y 20EIINS tgrzz  =leyj eaIy | (5000 )} QAHMANYLS |
[T} snoIA¥3d SNOIAHIAHT | armwo |
00°5% ={%) uwued -Itq 0009 =i(t)dwr TEIOL _ utw 0°S =13 1 unH_ P Y Y Y Y YR RY P
L& Tz =lvy} valy | {so00 ) ainanvis | ws 5 SHEEWNIN NOILWINWIS »»
_ a17v¥0 _ P N Y Ty PP Y YV e

L R N Y

s 9 ‘YIAHNN NOILIVINHIS s EISB 0 =( w-ey} g3sn  3OVHOLS  WOWIXYW
FRISRER ISR RS IR AR IINURLEEN S 00" ob =(utw) MOTd MYEd 40 L4IHS IWIL
........ M e e emreaemeemeamaMaCasommesaaaeaaaan . vzl =(%) [UTD/INOD) HOLIONGIY  MOTd  Nvad
L6960 =(-w ey} @asn  3OYVHOLS WAWIXYW ZL 5% L€ 14N ] 0L6" 2T {BETO } T =@l :MOIALN0
00°'0F = (Utw) MOTd VT4 40 LJ4INS FHIL SL'GS 00" E 806° ¥ [ T -1 {sooo  } Z =dI : MOTINI
T9'€T =ig) (UTD/INOD] NOIIONAIY  MOTd  N¥3d {tn} {8y} {gwo} ley)
‘ATY Avaal Wyaad YIHY
1€ 99 L9°t SLL O oL6-zT [8€T0 | T =QI "MOT4LNO
£E°v9 00°E 169°S 0L6"CE {5000 ) T =QI ¢ MOTaNI 0000°0 0000°'Q | L¥E9° 0 0EVY'O
fune) {33y} {suo} {ey) 6880° 1 oves'o | ostsco 091E" 0
"AH Avadd AYIad vauy L696° D 0SLL'O | ZLEE"D 0LST O
£I58°0 0929°0 | oooo-o 0000°0
00000 0000°0 | LY69° 0 CEYY O {-w-ey) {83} | (~w-ey) (swd) e
6880°'1T OFEG'D | 0SLS 0 091E' 0 FOVHOLS MOT4LN0 | FOWHEOLS KOTALOO | utw 0's  =1d |
LES6'D 0SLL"O | ZLEE"O 0LsSt o | 1 =100 <---z =NI |
EISH°0 0929°0 | 0000°0 0000 ¢ Jtgeto )uroasasay |
{(-w-ey) (swa} | {"w-ey) {BUWD)  c—meeceem-e—ee—--- edcsmeemem e
FOVHUOLS MOTaIno | 3ov¥OLS MOT4LND | um 0°s =14 | B e e R
| T =1n0 <---g =NI |
| te€T0  1dIOAHISEN | TANY 41 MOT43S5YE IANTONI I1OH $30Q MOTd M¥ad (TTT)
.................... "INFIDIAA300 3OVHOLS FHL NVHL
................................ e e TYADE ¥O ¥ITIVWS 38 QINOHS (Id) dILS TWIL (IT)
{eaoqy} abeiols ~dag = eI 0°85 = NI
CANY JI MOT43SYE JAIONI LON S30Q MOTd ¥yad (ITT) '83S50T SNOLAYEd H03 QILIATSS FUAOID0Ud HD (1)
“INFIDIAAZ00 FOVHOLS AHL NYHL
IYN03 YO YIATTIYWS 36 ATNOHS (10} 43LS FWIL {1T1) 14948 TWIL NYHL 4ITTYWS S1 ‘J330D ZOVHOLS ONINHYM sssss
iaaoqy) abexoas '‘dag = el 0°BS = +ND
$S3S50T SNOIAYIE ¥Od QEIDATIS FANGID0Nd MD (T) S9°D 8E"D 660 = INFIDIZJF0D J30NNE
0Z°58 0Z°50 0z'se ={um)  ITVINIVH TYIOL
143LS IWIL HYHL ¥3TIVHS 51 54300 IOVHOLS ‘ONINHUM ssees SL™SS Ly ZE 0z ¥8 = {wu) FWATIOA JA0NNY
00°E 80°E 00'E ={g1y) HYdd OL IWIL
[N ] 60 66°0 = INJIDII3T00 JF0NOU (TTT) 806" ¢ SE°T SL'E =(8ud) MO1d HWEd
06°S6 06°56 06" 56 =(ww}  TIVANIVH TVIOL =STYLOL.
£E° b9 ZE"6E 06" ¥6 = {ww} FHNTOA J40NNY 6§0°0 ¥Z'0 ={swn) sead ‘pAH ITUD
00°E 80" € oo € ={say} W¥3Ad 0L FWIL 00°ST 00°5 ={utw} seadi ~pAH 3TUR
[TTT) 169§ 69°1 A 2 = (5Wd) MOTd HY3d (Tt) TL°TT {TT) 0T°F ={utw) -33903 =beiols
*SIYLOL. 00°ST 00°s {utw} 2z23Ar0
60°0 ¥Z°0 =(sw2} 3ead -pAH 3ITUn 09" S8 167 ZET = (I fum) " WSIUL* JIF KW
00°ST 08's =(utw) yeadyL 'pAH ITUN
(TT) L6°01 (Tt} 00°v =(utw} -33P0D 3beaoag 0SZ 0 ET0 0 = u sButuuey

uLoIS udisa(q ff adqJ §7S — mawdopaaa(g-1504 g puod WMS
910 4290120 ‘ILVA NVId AYVANODES WATYS I ASVHd dNO¥D 54 0/2 NOILIONYISNOD ANVSHZLYM “LNd.L1O OWAHLLO TV(1SIA

R & S & N &N 0 G N N G =

G R N




6BB0°T ={ -w eyl a3sn JOVHOLS WNWIXWH
00- 0y ={uTw) MOTd AYAd 40 LATIHS ZHIL
9E°#1T =(%} [UTD/3n0d] NHOILINAZY MO14 Av3d

JOVHOLS MYT4LNO

00 EL Lyt TEE' D 0L6 2T (BETC ) T =aI :MOTALNO
€0 €L 00° € 069 0LE*ZT (SpO0 ) Z =QI : MOTSNI
{ ) (8ay) {sw3) (ey)
‘AH WVELL A¥IE0 YITY
00000 0000°0 |  L¥E9°0 0E¥F'0
6880° T oves'0 | 0SL5°0 09TE"0
L6967 0 osLe'o | zieE'o 0L5T°0
£1S8° 0 osze'o | ocoop'e 0000° 0
[-w-ey) {swa) | | “w-ey} {SWD] = cmeeeemmmmememme—ea.
|

uiw °s =10 |
T =L00 <---g =NI |
(RETO ) dIon¥dsHd |

TANY AT MOT4ASVH JANIINT LON S300 MOTE M¥3d (TT1T)
“INAIDIAIE0D IFOVHOLS JHL NVHL
TYnla H0 YITTIYWS 38 aTNOHS (Id) dILS TWIL (TT7)
{eaoqy)} obeaoag -dag = el 0°8S = N2
535501 SNOIAY3Ad ¥O4 J3ILDATES JHNAFI0HE HO (1)

1d3LS FHIL NYHL ¥3TTIVHS SI "J43073 ZOVJ0LS "DNINTYM sswss

69°0 by 0 6670 " INIIDIJAF0D A40NNY
057901 os'9nt DS' 90T = una) TIVANIVH TVIODL
E0°EL oy oOF 05°50T = {u} JHNT0A JJONNH
go"g BO°E 00" € =8Iy AY3d 0L FWIL
[TI7) 0699 vD°C Lk ={8ud] HOTI AUvad
wit01$ uS1sa(q ff 2dAJ §HS — wadojaaa(g-1504 g puod WAS
910t 4290120 ‘HIVA NVId AYVANQODIIS WA'TVS | ASVHd d10YD DA 0/ NOLLONAISNOD ANVSHILVM -LNd.LNO OWAHLLO TVISIA

o . .
N GG N S P SE N G B B N E S B N B E s



SWM POND M
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SECTION 1-1
SCALE hor. 1:1000
ver. 1:100
No. REVISIONS DATE APPRGOVED E’ CSOETQEE‘EEBE %%EEE‘;EE:M' N . . o
5%% Fax (905) 73066875 _ The Cl‘ty ﬂf '
..-== SCHAEFFER & ASSOCIATES LTD, Zesu'maglu:ﬁschaeﬁers.oom B‘z‘im E
WATERSAND CONSTRUCTION c/o D.G. GROUP
DESIGN A.B.O. SCALE PROJ. No. 2015—-4278
PROPOSED SWM POND-M DRAWN RM.M. CHECKED M.N. DWG. No.
DATE: SHEET No.
F:\4278\4278-SWM_Pond\d42785WM-1.dwg, 19/10/2016 3:12:30 PM, mmallare
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Barrie Annex Lands

WATER QUALITY REQUIREMENT CALCULATIONS

SWM Pond M

Table: Water Quality Storage Requiremenls Based on Receiving Waters

Protection Storage Volume {m>/ha) for Impervious Level
Level SWMP Type 0% 35% 55% 70% 85% 100%
Level 1 Wet Pond 53 140 190 225 250 275

* For wet ponds, all of the storage, except for 40 m¥/ha represents the permanent pool volure.,

The 40 m*ha represents extended detention storage.

POND M

Input:
Estimated Imperviousness = 76.16%
Area= 67.17 ha
Level of Protection: 1
SWMP Type : Wet Pond

Calculation:
Total Storage Volume Required = 239 m*ha —
Permanent Pool Volume = 199 m%¥ha ~
Active Storage Volume= 40  mha -

16079 m°
13,392 m°

2,687

m3

[Erosion Control:

Input Area= 6717 ha
RV= 25 mm
Draw Down Time = 24 hrs
Calculations:

Storage = 12,789 m®
Average Outflow = 0.148 m/s

Peak Outflow = 0.222 m%s
Note: Estimated at 1.5 times Average Outflow

Provide 12789 m3 for erosion control.

19/10/20186
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Appendix B
Sanitary Servicing
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Project: Watersand

Sanitary Flow Calculation

Project No: 4278
Intitration Rate: 0.1 Lha's
Generation Rate; 225 Uiperson/day
institutional/Comerical Rate: 28 m3/Mmalday
Industrial Rate: 35 m3marday
Estimated Site Discharge
. . _— Total
Land Use Units | Population | DaPbittPeakingin L\ 0. Infilration | o Fow
Factor {L/s} (Us)
Residential 1443 4204 3.75 41.07 4.571 45.65
. Total
Land Use Area (ha) Population Peaking Factor |Flow {L/s) ** Infl(ItLrlast)lon PeakFlow
(Lis)
Institutional 2.43 n/a 2.00 1.58 0.243 1.82
Commercial 4.54 n/a 2.00 2.94 0.454 3.40
Industrial 35.80 n/a 3.00 43.51 3.580 47.09
[Total Flow=| 97.95 |

*As per City of Barrie Design Guidelines

“*Based on 225 L/person/d, as per City of Barrie Guidelines




Appendix C
Water Supply Servicing
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Project: Watersand
Project No: 4278

Water Supply Calculation

Fire Protection: 460000 L/s
Average Daily Demand: 270 U/capita/day
Commercialinstitutional Avg Day Demand: 28 m*Mha/day
Industrial Avg Day Demand: a5 m’Mha/day
CommericiaVinstitutional Area; 6.97 ha
Industrial Area: 35.8 ha
Average Daily Demand
. Average Day
Land Use Population Demand (Vs)4
Residential 4204 13.14
Comm/inst n/a 2.26
industrial n/a 14.50
Max Daily Demand
. . Average Day
Land Use Population Peaking Factor Demand (Lis}t
| Residential 4204 2.0 26.28
Comm/Inst n‘a 2.0 4,52
Industrial n'a 2.0 29.00
Pesk Hour Demand
. . Average Day
Land Use Population Peaking Factor Demand (L/s)
Residential 4204 4.1 54.26
Comm/Inst nfa 4.1 9.33
Industrial n/a 4.1 59.89
Max Day + Fire Flow
Max Day
Average Day Demand L oSG Max Hour Demand ! Fire Flow | Total Flow
il (Us)t Demand | pormand (Us) | Peaking | P™MaNd | gyt (Us)
Peaking Factort Factort {L/s)
Total 29.90 3.0 123.48 2.00 59,80 4600 4660

Al R i

T As per City of Barrie Design Guidelines
1 Based on 270 L/c/d, as per City of Barrie Design Guidelines




Appendix D
Preliminary Grading Plans
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