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1 Introduction

The Quality Inn and Conference Centre is proposing to expand the development of the existing
site located at 924 King Street with the addition of two stand-alone restaurants as presented in
the Site Plan prepared by MiKo Urban. As part of the pre-development consultation, MTO has

set two conditions as guidelines in the preparation of the Plan:

o New stormwater facilities are to be installed outside of a 14m MTO setback
e Post-development flows to the buffer zone must not exceed pre-development conditions

Chisholm, Fleming and Associates (CFA) have been retained by the Quality Inn and
Conference Centre to provide the engineering services to develop a Functional Servicing
Report, including a stormwater management plan, site servicing plan, and grading plan to
support the Site Plan Application.

2 Site Description

The Site is located at the northwest corner of King Street and Heritage Drive (Hwy 12), in the
southerly portion of the Town of Midland, in the County of Simcoe. It is flanked by a commercial
plaza to the north and the big box store, Home Depot, to the west. To the east are
commercial/warehousing properties and a restaurant, and the south part of the property houses
the inn and motel. The Heritage Drive flankage and section of King Street in front of the Site are
under the jurisdiction of the Ministry of Transportation (MTO).

The Site is fully developed comprising the Inn, a 3-storey building with 106 guest rooms
completed with a conference centre and restaurant, and a single storey motel with 15 rooms.
The Site is fully serviced with municipal water supply, communal sewage disposal, storm
sewage and utilities. Most of the open space is paved for the purpose of parking and to provide
egress and ingress. Access to the site is via the shared driveway leading to King Street and
constructed over publicly owned property.

The Site area is 2.05ha which is identified as a strategic growth area and a commercial corridor
in the Town’s Official Plan (TOP). The Location Map for the Site is shown in Figure 1.
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Figure 1 — Location Map

3 Stormwater Management

3.1 Existing Storm Sewer and Drainage System

In general, the lot drains from west to east, utilizing catchbasins and sewers to collect runoff
before outletting to a ditch along the west boulevard on King Street via a 650mm diameter CSP
pipe. The Site is situated within the Wye River watershed which is part of the South Georgian
Bay Shoreline watershed.

Hydraulic flow sheets and drainage area plans for the existing system were not available. A
drainage area map was developed using topographical survey, aerial imagery and information
collected during a site visit. The total drainage area contributing to the 650mm CSP, comprise
the external from the north commercial properties of 0.81ha and the internal of 2.05 ha for a
total of 2.86ha. The existing drainage area map is provided in Appendix A.

The existing 300mm diameter storm sewers are approximately 1-2.6m deep and at relatively
steep slopes in the range of 5.5-7.5% and generally paralleling existing grades. There are no
defined quality or quantity treatment facilities integrated into the existing on-site stormwater
system.

3.2 Proposed Storm Sewer System

Post-development drainage will be conveyed via the modified storm sewer system, where flows
will be released not greater than pre-development rates. As part of the Site development
expansion, 1,462.35m? of the grassed area is proposed to be paved, and 12.62m2 converted to
building space. The proposed drainage area map and storm sewer calculation sheet are
provided in Appendix B.

Chisholm, Fleming and Associates 2 295-01
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3.2.1 Storm Sewers — Minor System

The storm sewer system for the development expansion has been designed based on the
Town’s criteria of conveying a 5-year storm event. The proposed sewer maodifications are shown
on the Site Servicing Plan appended as Appendix C. A new reach of storm sewer is proposed to
convey the drainage from the snow melt designated area, at the south-west corner of the Site to
the existing system. The preliminary design pipe sizes and slopes for these sewers are provided
on the plan and the hydraulics are shown in the Storm Sewer Design Sheet, Appendix B. The
system is fully gravity with outlet being maintained through the existing 650mm CSP which
discharges to the ditch on King Street. A gravity system is proposed with the inverts for the
system controlled by the existing structures on-site.

The section of the existing storm sewer passing underneath Building D is proposed to be
concrete encased.

3.2.2 Overland Flow — Major System

The flows greater than the 5-year event will be conveyed by overland routes to the controlling
outlet points. A super pipe section 1500 mm diameter is proposed to detain runoffs greater than
the allowable and released at controlled rates.

The overland flow routes are shown in the drainage area maps in Appendix A and B.
3.3 Stormwater Management Plan

3.3.1 Stormwater Management Targets
Runoff Quality Control: Enhanced level of quality control (i.e., 80% TSS removal) is to be
provided to runoff originating from the newly paved areas.

Runoff Quantity Control: Post-development flows from the subject property cannot exceed the
pre-development levels for all storm events up to the 100-year storm.

Since the subject property is located within the jurisdiction of Ministry of Transportation of
Ontario (MTO), the following conditions and constraints are applicable to the stormwater
management facility design:

e All proposed permanent buildings and structures both above and below ground, utilities,
frontage roads/fire routes, essential parking spaces, storm water management facilities,
including ponds and associated berms, storages, and noise walls must be set back 14.0
metres from the Highway right-of-way limit.

e MTO requires post to pre-development control for 5 to 100-year storm events. A table
should be provided in report to confirm that 5, 10, 25, 50 and 100-year storm events are
controlled to pre-development level.

¢ Rooftop storage and unconventional underground storage such as chambers and
infiltration systems are not permitted by MTO. Underground storages provided in
manholes, storm sewer, super pipe or storage tank are permitted as such storages are
accessible through a maintenance hole and can be easily inspected for their continued
functionality.

e MTO only allows restrictor pipe of approximately 5m length for quantity control and part
of it should be located within the Municipal limits.

Chisholm, Fleming and Associates 3 295-01
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3.3.2 Runoff Quality Control

As noted above, an Enhanced level of quality control (i.e., 80% TSS removal) is to be provided
to runoff originating from the newly paved areas. Since the proposed site plan involves
converting various smaller areas from grass to pavement (approximately eight in total as shown
in the proposed drainage area plan, Appendix B), it would not be technically feasible to provide
separate quality treatment in these individual areas. Rather, the intention is to provide runoff
guality control to a larger, lumped area, such that the target TSS removal is achieved through a
balanced approach. The sediment removal is proposed to be provided by an appropriately sized
Oil/ Grit Separator (OGS), located as shown in the site servicing plan in Appendix C.

The proposed drainage area map also shows the extent of the site area to drain through the

OGS, i.e., Catchments 2, 3, 4 and 8, with a total area of 4,567 m?2 or 0.46ha. The Stormceptor
EF sizing report in Appendix E shows that an EF4 unit would provide a 58% TSS removal for
the 0.46ha drainage area.

Detailed calculations of the water quality balance are provided in Appendix F with a summary

provided in Table 1.

Table 1. Quality Control Balance Calculations

Area (m?)

Required TSS
Removal

Proposed TSS
Removal

Areas Draining
Through OGS
(total area 4,567
m?)

Area to be converted
from grass to
pavement (i.e., areas
requiring quality
control)

848

80%

58%

Area to be converted
from pavement to
building

0%

100%

Pavement area
remaining as
pavement

2,875

0%

58%

Building area
remaining as building

844

0%

0%

Areas Not
Draining
Through OGS
(total area
19,558 m?)

Area to be converted
from grass to
pavement (i.e., areas
requiring quality
control)

612

80%

0%

Area to be converted
from pavement to
building

782

0%

100%

Pavement area
remaining as
pavement

13,543

0%

0%

Building area
remaining as building

4,621

0%

0%

Total Site

24,125

5%

12%

Chisholm, Fleming and Associates
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Notes:

1. Required TSS Removal for Total Site is calculated by a sum of the required removal
rates of the individual areas divided by the total area , i.e. (848 x 0.80 + 2875 x 0.00 +
844 x0.00 +....... )/ 24125 = 0.048.

The 58% removal rate based on Stormceptor EF4 sizing report (Appendix E).
Area to be converted from pavement to building credited with 100% TSS removal due to
runoff from roof areas being considered clean.

wnN

Table 1 shows that the 80% TSS removal, required in the areas proposed to be converted from
grass to pavement, corresponds to a total site TSS removal requirement of 5%. The proposed
TSS removal strategy results in a total site TSS removal rate of 12% which exceeds the
requirement.

3.4 Runoff Quantity Control

As noted above, the quantity control target is for post-development flows from the subject
property to not exceed the pre-development levels for all storm events up to the 100-year storm,
thus meeting both municipal and MTO requirements.

For the same reasons as those presented under the quality control sections, the proposed
strategy is to provide a balanced approach to the quantity control strategy since the provision of
guantity controls in the numerous newly paved areas would be technically unfeasible. The
proposed SWM strategy therefore involves overcontrolling certain parts of the site to
compensate uncontrolled flows from other parts, while achieving post-to-pre control at the site’s
outlet.

The Visual OTTHYMO model (VO2) was used for the modelling of pre-development (existing)
conditions. Design storms were developed from rainfall depths indicated by MTO’s IDF Curve
Lookup tool for the Midland area (refer to Appendix G). The 12-hour and 24-hour SCS Type I
distributions were used in the VO2 modelling. The Existing Drainage Area Plan (Appendix A)
shows the extents and basic input parameters of the modelled catchments. It is noted that
Catchment 7 represents an external drainage area, draining through the subject property. Peak
flows at the site outlet, indicated by CBMH#9, are summarized in Table 2. The VO2 output is
included in Appendix H.

Table 2: Pre-Development (Existing) Peak Flows

Storm Return Period Peak Flow (m?/s)
12-hr SCS Type 24-hr SCS Type Il
2 0.39 041
5 0.53 0.56
10 0.64 0.67
25 0.77 0.81
50 0.87 0.90
100 0.97 1.01

The post-development modelling is based on the Proposed Drainage Area Plan, shown in
Appendix B. In comparison with the Existing Drainage Area Plan (Appendix A), there are no
modifications being proposed in terms of drainage patterns or flow directions. The only major
change is the separation of the area proposed for pavement to accommodate snow storage,

Chisholm, Fleming and Associates 5 295-01
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represented by Catchment 8, into a separate catchment area. Other revisions consist of slightly
increased runoff coefficients in other catchment due to the conversion of grass to pavement.

Since the proposed site modifications are relatively minor compared to the size of the overall
drainage area, a scenario with uncontrolled flows was run to determine the potential peak flow
increases. The peak flows are summarized in Table 3, including a percent increase compared to
existing conditions.

Table 3: Uncontrolled Post-Development Peak Flows

Storm Return Peak Flow (m3/s) Peak Flow Increase compared to
Period Existing Conditions
12-hr SCS Type | 24-hr SCS Type | 12-hr SCS Type | 24-hr SCS Type
Il Il Il Il
2 0.41 0.43 4.6% 5.4%
5 0.56 0.58 5.3% 4.8%
10 0.66 0.69 3.0% 2.5%
25 0.79 0.82 2.3% 2.1%
50 0.88 0.92 2.2% 2.0%
100 0.98 1.02 2.0% 1.8%

Although the peak flow increases are relatively minor, the proposed SWM strategy includes the
provision of underground storage in the form of an oversized pipe and manhole, as permissible
by MTO. In selecting the location of the underground storage within the existing storm sewer
system, consideration was given to the technical effectiveness of the selected location, relative
ease of construction due to the fact that the storm sewer system is generally existing and only
minor modifications are being proposed with objectives to minimize the need for provisions of
temporary storage facilities. The storage options were considered and as listed in Table.

Table 4: Quantity Control Storage Options Evaluation

Option Location of Storage Catchments Evaluation
Being
Controlled
This option was unable to
1 CB#1 8 achieve overall post-to-pre
control due to insufficient
overcontrol
This option was unable to
2 Between EX. DCB#2 and 2,3,8 achieve overall post-to-pre
EX. DCB#3 control due to insufficient
overcontrol
3 Between EX. DCB#3 and 2,3,4,8 Selected option
CBMH#9
This option would have resulted
4 Downstream of CBMH#9 1,2,3,4,5,6, |inthe largest storage
7,8 requirements and location within

the 14m MTO setback

Chisholm, Fleming and Associates 6 295-01
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As can be seen in Table 4, the only feasible storage option is that of locating the facility between
EX. DCB#2 and 3 and controlling the peak flows from Catchments 2, 3, 4 and 8. This scenario
was modelled in VO2 with results summarized in Table 5 (refer to Appendix H for output files).

Table 5: Post-Development Peak Flows and Storage Requirements

Storm Return Peak Flow (m3/s) Required Storage (m?3)
Period
12-hr SCS Type | 24-hr SCS Type | 12-hr SCS Type | 24-hr SCS Type

Il Il Il Il

2 0.40 0.42 24 26

5 0.54 0.56 38 41

10 0.63 0.66 49 52

25 0.75 0.78 63 67

50 0.84 0.87 74 78

100 0.93 0.96 85 90

As per the storages indicated in Table 5, the maximum required storage equals 90 m3. This
storage volume will be provided by a 1500mm dia. pipe (64m? storage volume), a 3000mm dia.
manhole upstream of the 1500mm pipe (25m? storage volume) and 300mm dia. pipes upstream
of the manhole (1m? storage volume), resulting in a total available volume of 90m3. The location
of the oversized pipe and manhole is shown on the Site Servicing Plan in Appendix C.

Table 6: Volume Storage Calculations

Volume Storage
Required : 90m2

Oversize Pipe Manhole 300mm STM

Pipe Dia. (m) 1.5 | Manhole Dia. (m) 3.0 | Pipe Dia. (m) 0.3
Drop between

Length of Pipe Inlet and Outlet Length of Pipe

(m) 36.1 | (m) 3.5 | (m) 18.2

Cross-sectional Cross-section Area Cross-sectional

Area (m2) 1.8 | (m2) 7.07 | Area (m2) 0.07
Volume of Drop
between Inlet and

Volume of Pipe 63.8 | Outlet (m3) 25.0 | Volume of Pipe 1.2

Total Storage Volume (m3) 90

Release rate from the storage will be controlled by a 5.3m long, 200mm dia. restrictor pipe
located downstream of the storage. The storage — discharge relationship is provided in Table 7
with calculations included in Appendix I.

Chisholm, Fleming and Associates 7 295-01



p==w—w | Chisholm, Fleming and Associates Functional Servicing Report
g |consulting engineers Quality Inn and Conference Centre Drive Through Development

Table 7: Storage — Discharge Relationship

Storage Discharge
(m®) (L/s)
0 0
3 0
7 36
13 51
19 62
25 72
32 81
39 88
46 95
52 102
59 108
66 114
72 120
82 125
87 130
90 135

4 Sanitary Sewer System

4.1 Existing Sanitary Sewer System

An existing sanitary sewer of 200mm diameter services the Quality Inn hotel via a gravity
system. The sanitary service slope of 5.2% is computed based on the measured inverts. It
begins from the north corner of the building and runs northeast under the parking lot to a
maintenance hole in the west boulevard of King Street where flows enter the 300mm municipal
sanitary sewer. The existing site sewer system is shown in Appendix C, Site Servicing Plan.

4.2 Proposed Sanitary Sewer System

The existing building sewer is proposed to also be the outlets for the Buildings C and D and
drain locations and preliminary routing for sanitary laterals are shown on the Site Servicing Plan,
Appendix C. The existing sewer is deep enough to service the slab on construction for the two
buildings. The developments' sanitary flows will be conveyed to the existing sanitary service
within private property.

A section of the existing sewer runs underneath Building C, allowing a connection via gravity
within the building compound. Additionally, the section of sewer running underneath Building C
is proposed to be concrete encased.

Building D is proposed to connect to the existing sanitary sewer via a gravity service by utilizing
a doghouse maintenance hole west of Building C.

In accordance with Town standards, the sanitary laterals will be 150mm diameter.

To evaluate whether the municipal sewer has sufficient capacity to take the additional flows
from the proposed Building C and D, estimated flow rates were calculated based on Town of
Midland standards. The municipal sewer should be able to carry flows from the entire
commercial lot and based on the existing and proposed buildings on site, the capacity initially
designed for will not be exceeded. See Table 8 below for the summary of flow rates.

Chisholm, Fleming and Associates 8 295-01
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Table 8: Estimated Sanitary Flow

Existing Flow (L/day) Actual Existing and Based on Commercial
Proposed Land Use Zoning

Flow Rate (Existing Hotel and

Motel) 38,415 51,250

Peak Factor 2 2

Max Flow 76,830 102,500

Infiltration 410,000 410,000

Max Flow 486,830 512,500

Proposed Additional Flow

(L/day)

Flow Rate (Building C) 949

Flow Rate (Building D) 1,036

Peak Factor 2

Max Flow 3,970

Total Flow Rate (L/day) 490,800 512,500

Total Flow Rate (L/s) 6 6

The existing 200mm sewer service at 5.2% slope has a capacity of 75 L/s. As per the table
above, the estimated flow rate for the proposed development is 6 L/s. As such, the existing
sanitary service will also have sufficient capacity to carry the additional flows generated from the
addition of Buildings C and D.

5 Water Servicing

5.1 Proposed Sanitary Sewer System

The Quality Inn is serviced by a 150mm diameter water service off the 400mm watermain along
King Street. The building has sprinkler system with fire pumps inside the mechanical room. A
yard hydrant is located at the northeast corner at the front entrance of the Inn. On February 28,
2023, an annual sprinkler system inspection was conducted at the hotel (Building A) and the
static pressure was measured at 56 psi.

5.2 Proposed Water Servicing System

The water distribution network for the developments will consist of water services located within
private property connecting to the existing 150mm water service. Preliminary alignments for the
water services at Buildings C & D are shown on the Site Servicing Plan in Appendix C. A new
fire hydrant is proposed to replace the existing hydrant at the northeast corner of the Quality Inn.

Based on the development’s size and usage, it is recommended a 50mm water service branch
be installed from the existing 150mm service, before separating into two 25mm services to
supply each Building C and D.

A section of the existing 150mm water service runs underneath Building C and is recommended
to be encased with concrete.

To evaluate whether the municipal watermain has sufficient capacity to accommodate the
additional demands from the proposed Building C and D, estimated water demand was

Chisholm, Fleming and Associates 9 295-01
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calculated based Town of Midland standards. The municipal watermain should be able to carry
flows from the entire commercial lot and based on the existing and proposed buildings on site,
the demand initially designed for will not be exceeded. See Table 9 below for the summary of
water demand. The estimated fire flow calculations are documented in Table 10 below.

Table 9: Estimated Water Demand

Existing Demand (L/day)

Actual Existing and
Proposed Land Use

Based on Commercial
Zoning

Average Daily Demand (Existing Hotel and

Motel) 38,415 51,250
Max Daily Demand Factor 2 2
Max Day Demand 76,830 102,500
Fire Flow (Hotel) 12,600,000 12,600,000
Max Day Demand + Fire Flow 12,676,830 12,702,500
Peak Hourly Demand Factor 4.5 4.5
Peak Hour Flow (Less than Max Day + Fire) 172,868 230,625
Proposed Additional Demand (L/day)

Average Daily Demand (Building C) 949

Average Daily Demand (Building D) 1,036

Max Daily Demand Factor 2

Max Day Demand 3,970

Total Water Demand (L/day) 12,680,800 12,702,500
Total Water Demand (L/s) 147 147

Chisholm, Fleming and Associates 10 295-01
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Table 10: Estimated Fire Flow

Existing Hotel Existing Motel Proposed

Building D

(Larger than

Building C)
Required Fire Flow (RFF) (L/min) 40,161 7,774 6,715
C (highest coefficient, as building
material is unknown) 15 15 15
A (m2) 14,811 555 414
RFF (L/min) Rounded to nearest 1,000 40,000 8,000 7,000
Occupancy Contents* 34,000 6,800 5,950
Automatic Sprinkler Protection** 4000 0 0
Exposure Adjustment Charge 0 0 0
Final RFF 30,000 6,800 5,950
Final RFF (L/min) Rounded to nearest
1,000 30,000 7,000 6,000

*Qccupancy Contents used for Hotel and motel is residential. For Building D is Shops/ Stores. Both 15%

reduction.

**_owest Automatic Sprinkler Protection reduction of 10% used for Hotel based on full coverage.

6 Lot Grading
6.1 Existing Site Conditions

In general, the Site consists of steep grades, rising from King Street to the back of the lot
averaging 5% and a height difference of approximately 9m. The runoff from the back of the lot
flows to the front via paved ditches to the catch basin at the north and outlets via a 650 CSP to

the ditch on King Street.
6.2 Proposed Grading Plan

The grade changes to the Site will occur mainly around the proposed Building pads C and D
and to the southwest where the snow storage is to be located.

The proposed grading modifications are shown on the Grading Plan in Appendix D. The grading
principles where changes are being effected are to limit slopes where pedestrians have to
access to a maximum of 4%, driveways to a maximum of 5.5% and minimum of 0.5% in paved
areas to maintain adequate drainage. To achieve these, it is necessary to introduce retaining
walls where shown and to do some regrading of the parking in the specified locations. As part of
the grading restoration plan, disturbed areas where paving is not proposed, the areas are to

receive topsoil and sodding treatment.

Chisholm, Fleming and Associates
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7 Sediment and Erosion Control
The recommended erosion and sediment control measures during site construction are
described as follows:

All erosion and sediment control measures shall be in place prior to the commencement
of construction.
During construction phase of the project, provide sediment and erosion control

measures (e.g. silt fence, sediment trap, etc.) as required to minimize the water-borne
sediments being transport off site. Provide regular inspections and repairs, on a weekly
basis as well as after significant rainfall events, on all temporary erosion and sediment
measures until completion of all the work.

It is anticipated that periodic maintenance of the stormwater control devices will be
required. The accumulated sediments/ oil collected in the oil/ grit separator should be
removed by a licensed vacuum trunk contractor on an as required basis. The restrictor
pipe should be checked periodically during dry periods to ensure that it is not clogged or
damaged and is functioning properly.

8 Conclusions
The Functional Servicing Report recommendations and findings are summarized as follows:

Stormwater Management

To maintain post-development peak rates of runoff to pre-development rates, 90m? of
on-site storage and a 200mm restrictor pipe is required. The storage volume will be
attained through a 1500mm pipe, 3000mm manhole, and a 300mm pipe.

An Oil/Grit Separator (OGS) Stormceptor EF4 is recommended to provide quality
treatment to the surface runoff before outletting into the road right-of-way ditch.

The existing storm sewer system has the capacity to convey the additional flows
introduced to the system.

Sanitary Servicing

Based on the site designation as a commercial corridor in the Town Official Plan, and
estimated flow rates based on Town of Midland standards, the sanitary sewer and
sanitary service have sufficient capacity to support the proposed development.

Water Servicing

Based on Town standards, the site designation as a commercial corridor in the Town
Official Plan, and estimated flow rates based on Town of Midland standards, the
watermain and existing 150mm water service have sufficient capacity to meet the
additional demand as result of Buildings C and D.

A 50mm water service tapped into the 150mm watermain to supply building’s C and D

The buildings will not be equipped with sprinklers but are within a 75m radius of the
existing yard hydrant.

Chisholm, Fleming and Associates 12 295-01
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Lot Grading

e Due to site relative steep grades, retaining walls are required at selected locations and
some regrading of the existing parking in the noted MTO buffer zone will be regraded.

General

e The existing infrastructure is adequate to meet the demands that will be generated by
the two building additions.

e Based on the site zoning designation, no further sewage or water allocation is required
for the site.

e The site inherent steep grades will require some retaining wall construction to maintain
safe pedestrian slopes.

Chisholm, Fleming and Associates 13 295-01
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STORM SEWER DESIGN CALCULATIONS

MIDLAND INN

MINIMUM DROP (mm)

30 (0deg), 75 (1-45 deg),
150 (46-90deg)

MAXIMUM MH SPACING 110m (300-750mm PIPE),
130m (525-1050mm PIPE),
150m (1200mm PIPE)

MAXIMUM CB SPACING 80m

STORM FREQUENCY 5-yr for STM sewer system

100-yr for STM storage system

DESIGN 'n' 0.013
MINIMUM COVER 1.5m

Cc=sum(AiCi)/sum(Ai)
MINIMUM/ MAXIMUM VELOCITY 0.75m/s / 5 m/s

PAGE # 1 OF 1 1100yr=2193.1/(tc+9.04)%0.871 MAXIMUM % LOAD 90%
15yr=1135.4/((tc+7.5)"0.841
Q=0.0028CIA
TOCATION DRAINAGE AREA RUNOFF PIPE SELECTION REMARKS
FROM TO A C AxC | Cum. |Cum. Tc|] i Q D |Pipe So Qf Vf | PipeL | Time of | % Load VIVf | Vactual| DROPIN _|FALL IN UPSTREAM DOWNSTREAM
AxC | Ti=15 Flow Q/Qf UPSTREAM [SEWER
MH NO. STA. MHNO. |STA. ha. min. | mm/m | m3is | mm % mals mis m min. SURF. | INVERT | COVER| SURF. | INVERT | COVER
ORT/G ORT/G
CB1 EX.DCB2 0.07 | 0.90 | 0.063 |0.063| 15.00 | 82.79 | 0.014 | 300 | 1.00% | 0.097 137 | 142 | 0.4 15.0% 0.72 | 098 0.14 | 220.88 | 219.88 | 0.70 | 220.91 | 219.74 | 0.87
NODE 2 EX.DCB2 0.19 | 0.89 | 0.169 |0.169] 15.00 | 82.79 | 0.039 | 300 | 2.43% | 0.151 213 | 194 | 0.18 25.8% 0.84 | 1.79 047 | 221.38 | 220.08 | 1.00 | 220.91 | 219.61 | 1.00
EX.DCB2 EX.DCB3 0.06 | 0.90 | 0.054 |0.286| 15.24 | 82.05 | 0.065 | 300 | 7.51% | 0.265 3.75 | 646 | 0.35 24.6% 0.83 | 3.11 0.15 4.85 | 220.91 | 21959 | 1.02 | 216.43 | 214.74 | 1.39
EX.DCB3 OGS4 0.14 | 0.80 | 0.112 |0.398| 1559 | 81.02 | 0.090 | 300 | 1.10% | 0.101 1.43 1.8 0.02 88.3% 1.07 | 1.54 0.15 0.02 | 216.43 | 214.59 | 154 | 216.29 | 21457 | 1.42
0GS4 MH5 0.398| 15.61 | 80.96 | 0.090 | 300 | 1.10% | 0.101 143 | 182 | 0.20 88.3% 1.07 | 1.54 0.03 0.20 | 216.57 | 214.55 | 1.73 | 216.55 | 214.34 | 1.91
MH5 MH6 0.398| 15.80 | 80.38 | 0.089 | 1500 | 0.55% | 5.242 297 | 368 | 053 1.7% 039 | 1.16 2.46 0.18 | 216.55 | 211.89 | 3.16 | 21451 | 211.71 | 1.30 Storage Pipe
Building C MH6 0.04 | 090 | 0.036 |0.036| 15.00 | 82.79 | 0.008 | 100 | 6.00% | 0.013 1.61 6.6 0.07 65.4% 1.05 | 1.69 040 | 214.67 | 213.62 | 0.95 | 21451 | 213.22 | 1.19
MH6 CBMH9 0434| 16.33 | 78.87 | 0.023 | 200 | 051% | 0.023 0.75 53 0.12 100.0% 1.00 | 0.75 0.07 0.03 | 21451 | 21163 | 2.68 | 214.30 | 211.61 | 2.50 Restrictor Pipe
NODE 1 NODE 3 045 | 090 | 0.405 |0.405| 15.00 | 82.79 | 0.093 | 300 | 6.42% | 0.245 347 | 117.8 | 061 38.0% 093 | 3.22 7.56 | 222.02 | 220.95 | 0.77 | 214.83 | 213.39 | 1.14
CB7 NODE 3 0.03 | 090 | 0.026 |0.026| 15.00 | 82.79 | 0.006 | 150 | 1.00% | 0.015 0.86 | 115 | 024 39.4% 0.94 | 0.81 012 | 214.71 | 21358 | 0.98 | 214.83 | 213.46 | 1.21
NODE 3 MH8 0.431| 1561 | 80.95 | 0.097 | 300 | 6.42% | 0.245 347 | 226 | 0.12 39.6% 0.94 | 3.26 1.45 | 214.83 | 213.39 | 1.14 | 214.62 | 211.94 | 2.38
Buidling D MH8 0.04 | 090 | 0.036 |0.036| 15.00 | 82.79 | 0.008 | 100 | 6.00% | 0.013 1.61 4.5 0.04 65.4% 1.05 | 1.69 0.27 | 214.78 | 21345 | 1.24 | 214.62 | 213.18 | 1.34
MH8 CBMH9 0.441| 1561 | 80.95 | 0.099 | 300 | 6.42% | 0.245 3.47 4.5 0.02 40.5% 0.95 | 3.29 1.48 0.29 | 214.62 | 211.91 | 2.41 | 214.30 | 211.62 | 2.38
CBMH9 Ditch 195 | 0.72 | 1.401 | 2.204] 16.45 | 78.55 | 0.481 | 650 | 0.55% | 0.563 170 | 146 | 0.13 85.5% 1.07 | 1.81 0.07 0.08 | 214.30 | 211.53 | 2.12 | 21411 | 211.45 | 2.01

Y:\295-01 Midland Inn\1-PRELIMINARY DESIGN\Proposed Storm Sewer Design Calculations v4Proposed
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