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Stormwater Management Report
Hilton Head Heights Subdivision

INTRODUCTION

Cobide Engineering Inc. was retained by 1665426 Ontario Inc to complete a final stormwater
management report in support of Site Plan Approval Application. The application will be to service a
portion of the Meaford Golf Course property into a 51 unit vacant land condominium.

A copy of the Overall Plan has been included in Appendix A as Drawing DP1.

11 LOCATION

The proposed subdivision development is located Part of Lots 1654 to 1659 and 1695, Registered Plan
309, Former Geographic Town of Meaford, Municipality of Meaford, County of Grey (described herein as
the “site”). A Site Location Map is included as Figure 1. The subject property is approximately 41 hectares
in area however only 4 ha will be developed in this phase.

1.2 DEVELOPMENT PROPOSAL

This phase of the development will consist of 51 single family residential units along a new private street
as well as a stormwater management pond.

The road network will connect to Ridge Road.

1.3 SCOPE OF WORK

The stormwater management report addresses the design and implementation of drainage and
stormwater management facilities for the development.

The report includes:

* Details for erosion protection and sedimentation control for short term, construction phase and
the long term.

s Quantity Control

e  Quality Control

o Establish lot grading requirements for the proposed subdivision
s Provisions for major flows through the development

1.4 BACKGROUND INFORMATION

In support of this application, the following information was prepared:

e A Stormwater Management Report was completed for the easterly portion of the development by
GSS Engineering as part of the approval process for the Life Lease development to the north.

Since the development of the Life Lease Development, it was decided to develop both the east and west
portions of the Hilton Head Heights Development at the same time and therefore the SWM plan prepared
by GSS was no longer valid as the development area had increased considerably.

Cobide Engineering Ine.
No 02703



Stormwater Management Report
Hilton Head Heights Subdivision

DRAINAGE CHARACTERISTICS

2.1 REGIONAL

Two unnamed Tributaries to Pete's Creek traverse the site from west to east outletting under Ridge
Road. The development of Hilton Head Heights will discharge to these Tributaries. Previous work
completed on the site identified the limits of the existing floodplain. The stormwater management pond
and the various building sites are all located outside the existing floodplain.

2.2 LOCAL

There are a number of swales and water features located throughout the site. All of the existing water
features are being avoided with the development of Hilton Head Heights with the exception of some
servicing that needs to be installed under the northern unnamed Tributary. The watercourse will be
restored to existing condition following installation of the services,

2.3 SOILS

According to the Grey County Soils Survey (January, 1954), the soils on the site are classified as
Brighton Sand (Brs). Brighton Sands are described as well sorted sandy outwash soils with imperfect
drainage. These soils are typically associated with the Hydrologic Soils Group (HSG) A.

2.4 DISCHARGE POINTS

For the purposes of the report, Discharge Point #1 is any runoff that into Unnamed Tributary A.
Discharge Point #2 is the Unnamed Tributary B.

Cobide Engineering Ine.
No 02703



Stormwater Management Report
Hilton Head Heights Subdivision

EXISTING CONDITIONS

The site is currently used as a golf course.

The existing catchments areas are delineated in Drawing SWM1 in Appendix A.

Summarized below is a description of each of the drainage catchment areas.

4.1 CATCHMENT AREA 101

This catchment area encompasses the majority of the Hilton Head Heights Development Area.
Surface water flows by sheet flow and discharges Unnamed Tributary A.

Catchment Area 101 is considered to discharge at Discharge Point #1 for the purposes of this
report.

Drainage Area = 4,45 ha.

4.2 CATCHMENT AREA 102

This catchment area encompasses the southern portion of the development area,
Surface water flows by sheet flow to Unnamed Tributary B.

Catchment Area 102 is considered to discharge at Discharge Point #2 for the purposes of this
report,

Drainage Area = 0.73 ha.

Cobide Engineering Inc.
Ne 02703



Stormwater Management Report
Hilton Head Heights Subdivision

QUANTITY CONTROL MODELLING

The hydrologic modelling software PCSWMM Version 5.6.1803 Professional 2D was used to determine
the pre and post-development peak flows of the 2 yr., 5 yr., 25 yr., 50 yr., and 100 yr. storm events (6
hour duration, SCS Type I, AMC Il storm, Owen Sound IDF Parameters). The goal of the development is
to try and ensure that all post development flows must match pre-development levels to the respective
outlets.

The pre-development and post development parameters and model outputs are contained in Appendix B
and C respectively.

6.1 DESIGN REQUIREMENTS

The intent of stormwater quantity control is to limit the flows under proposed conditions to existing levels
or less to protect the downstream watercourses, infrastructure and properties.

Minor flows from the majority of the development will be conveyed to the proposed stormwater
management facility via a new storm sewer collection system that will be constructed throughout the
development. This storm sewer collection system will be designed to accommodate all flows up to and
including the 5 year storm event.

Major flows (>5 year), will be conveyed overland within the road allowance of each street.

Due to the increase in impervious area, stormwater quantity control will be required for the site. The
design of the stormwater management facility has assumed a free outlet from the pond.

6.2 SWM FACILITY CHARACTERISTICS

The stormwater management facility and outlet structure have been designed to control peak runoff rates
as well as conform to MECP best practices.

In order to provide the above required volumes and discharges, the following SWM Facility geometry is
being proposed:

Table 6.1 = SWM Facility Geometry

SWM FACILITY DETAILED DESIGN
Side Slope 31
SWM Facility
Bottom 186.50
Top Elevation 188.00 m
High Water
Elevation 197.44 m

The outlet configuration for the SWM Facility will be as follows:

o Aditch inlet catchbasin with an inlet elevation of 195.50. The outlet will be a 300mm diameter
pipe with an invert of 195.10 m with & 50mm orifice installed.:
As seen by the proposed inverts, the proposed stormwater management facility will be constructed as a
dry pond.

Cobide Engineering Inc.
No6 02703



Stormwater Management Report
Hilton Head Heights Subdivision

6.3.2

downstream. The increase is also quite small in comparison to the expected flows from the entire
watershed. The flows cannot be controlled any further as the orifice proposed is the smallest
recommended diameter as per MECP guidelines.

DISCHARGE POINT #2

The 2 and 5 year design storm event have a slight increase over the pre-development levels but
all peak flows during the remaining storm events are equal to or less than pre-development
levels. Based on the extremely small increase in flows and the fact that the discharge is to a
watercourse rather than a storm sewer, the increase is not expected to cause issues

downstream. The increase is also quite small in comparison to the expected flows from the entire
watershed.

Cobide Engineering Inc.
No 02703



Stormwater Management Report
Hilton Head Heights Subdivision

pool during construction only to help with sediment removal. The OGS will be placed upstream of the
pond close to the proposed road for ease of maintenance.

The OGS has been designed in conformance with the MECP design guidelines to achieve an "Enhanced”
Level of protection. The OGS will be a FD-6HC from Hydro International as supplied by Armtec or
approved equivalent.

Cobide Engineering Inc.
No 02703
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Stormwater Management Report
Hilton Head Heights Subdivision

CONCLUSIONS & RECOMMENDATIONS

The above report presented the Final Stormwater Management Plan in support of the Site Plan Approval
Application. Based on the findings of this report, the following conclusions are made:

1.

Stormwater quantity control will be provided via a dry pond with an outlet configuration as
described previously.

Stormwater quantity control for the development will maintain or lower pre-development flows at
all discharge points with the exception of slight increases during the minor storm events.

Stormwater quality will be provided by a treatment train approach which will include lot level
control, conveyance control and ‘end-of-pipe’ control measures.

Lot level control will be provided by directing most impervious areas not directly connected to the
municipal storm sewer system, over vegetated areas and directing all rear yard drainage to grass
swales prior to discharging into the proposed storm sewer system.

Conveyance control will be provided by and providing a minimum 600 mm sumps in all
catchbasins and a minimum 300 mm sumps in all catchbasin manholes.

End-of-pipe control will be provided by an OGS upstream of the pond.

All three levels of the treatment train approach will be used for the development to provide an
“Enhanced” Level of protection for the development.

Based on the above conclusions of this report, it is recommended that the above Stormwater
Management Report for the subdivision be submitted to the GSCA and Municipality of Meaford in support
of the Site Plan Approval Application.

Sincerely,

Cobide Engineering Inc.

/f:,,w B it

Travis Burnside, P. Eng.

H:AClancy\02703 Meaford Townhouses\Reports\SWM Reporti2020-07-22 Hillon Head Helghts SWM Report.docx

Cobide Engineering Ine.
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Appendix

PRE DEVELOPMENT MODEL PARAMETERS AND OUTPUT
STORMWATER MANAGEMENT REPORT
HILTON HEAD HEIGHTS DEVELOPMENT

MUNICIPALITY OF MEAFORD



Table A.1 Parameter Summary Table

Existing Conditions

Drainage Flow iFoeal Mat Manning"

Model . Area a Gradient | Imperv. |Connected anning's CN
Qutlet Location Description Channel | Length n'
Catchment ID (ha) {%) Connected| Imperv, (Perv.)
(m) (m) & A (Perv.)
(%) (%)

Tributary A 101 North Side of Development Area 4,45 800 74 3.0 0.0 100% 0.28 58.0
Tributary B 102 South Side of Development Area 0.73 300 24 2.0 0.0 100% 0.28 58.0




Table A.3: Impervious Area Determination for Subcatchment 101 - 102

Existing Conditions

Area of Total Area Impervious Area Impervious Area
Concern (ha) Connected Not Connected (Rooftops)
(ha) (%) (ha) (%)
101 4.45 0.00 0.0 0.00 0.0

102 0.73 0.00 0.0 0.00 0.0

Total
(%)

0.0

0.0



Pre Development Model Schematic
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HILTON HEAD HEIGHTS — PRE DEVELOPMENT — MODEL DETAILS

101 0.01 0.28 0.05 0.05 25 OUTLET
s1 0.01 0.28 0.05 0.05 25 OUTLET
[INFILTRATION]

; Subcatchment CurveNum HydCon DryTime

101 58 0.5 7

s1 58 0.5 7

[OUTFALLS]

5 Invert Outfall Stage/Table Tide

i Name Elev. Type Time Series Gate Route To

Trib_A 189.45 FREE NO

Trib B 192.43 FREE NO

[TIMESERIES]

i iName Date Time Value

78Cs_6h_38.4mm design storm, total rainfall = 3B.4 mm, rain units = mm/hr.
SC5_6h_38.4mm_2yr

;8C5_6h_50.5mm design storm, total rainfall
SCS_6h_50.5mm_5yr

50.5 mm, rain units = mm/hr.

;SCS_6h_68.7mm design storm, total rainfall = 6B8.7 mm, rain units = mm/hr.
SCS5_6h_68.7mm_25yxr

;5CS5_6h_76.3mm design storm, total rainfall
SCS_6h_76.3mm_50yr

76.3 mm, rain units = mm/hr.

;SCS_6h_83.8mm design storm, total rainfall = 83.8 mm, rain units = mm/hr.
SCS_6h_83.8mm_100yr

[REPORT]

INPUT YES
CONTROLS NO
SUBCATCHMENTS ALL
NODES ALL

LINKS ALL

[Tacs]
[MAP]

DIMENSIONS 530711.488693729 4939507.80999224 531254.163899829 4939986.83489607
UNITS Meters



HILTON HEAD HEIGHTS — PRE DEVELOPMENT — 2 YR STORM EVENT

Starting Date .....c...... 07/22/2020 006:00:00

Ending Date ...........00n 07/23/2020 00:00:00

Antecedent Dry Days ...... 0.0

Report Time Step ......... 00:01:00

Wet Time Step ....v.oveo... 00:05:00

Dry Time Step ............ 00:05:00

s %k ek de vk o ok de ok de ok sk ok g ok de ok ok ke ke ok Vclme Depth

Runoff Quantity Continuity hectare-m mm

khkkhhkhkhkdhhhkAtrerkr AR AR EETEEY e mmaaae | amsmsee—-

Total Precipitation ...... 0,159 38.406

Evaporation Loss ......... 0.000 0.000

Infiltration Loss ........ 0.167 32.162

BUEfaCE 'RUBOEE" & v samusa we 0.032 6.097

Findl SEOYATE oo s ws 0.001 0.147

Continuity Errcr (%) ..... 0.000

kdkkdkhkdkdkhdhhkkdbhh ko hkhkdhhkkdkwk Volume Volume

Flow Routing Continuity hectare-m 1076 ltx

khkkkhkkhrkhhkhdhdhddhdhxhkhitdxk 0 0 mmmm—————

Dry Weather Inflow ....... 0.000 0.000

Wet Weather Inflow ....... 0.032 0.31¢

Groundwater Inflow ....... 0.000 0.000

RDIT EDELOW son wew ion eoai i 903 0.000 0.000

External Inflow .......... 0.000 0.000

External Outflow ......... 0.032 0.316

Flocding Loss uuw i yws awsy 0.000 0.000

Evaporation Loss ......... 0.000 0.000

Exfiltration Loss ........ 0.000 0.000

Initial Stored Volume 0.000 0.000

Final Stored Volume ...... 0.000 0.000

Continuity Error (%) ..... 0.000

Thhkdkdkkhkdkhrkdhkhhkhdrhkhkkdkdhdkk

Subcatchment Runoff Summary

kkkhkhkkrhhkdhhrdhdhhdhhkrokhhkrk

Total Total Total Total Total Total
Peak Runoff
Precip Runon Evap Infil Runoff Runoff

Runcff Ceoeff

Subcatchment mm mn mm mm mm 1076 1ltxr
LPS

101 38.41 0.00 0.00 32.23 6.02 0.27
18.01 0.157

51 38.41 0.00 0.00 31.77 6.55 0.05

4.¢€8 0.171

Analysis begun on: Thu Jul 23 12:10:46 2020
Analysis ended on: Thu Jul 23 12:10:46 2020
Total elapsed time: < 1 sec



HILTON HEAD HEIGHTS — PRE DEVELOPMENT — 5 YR STORM EVENT

SEA¥ting Datel wwwwwes swvis 07/22/2020 00:00:00

ENding Date: s musuws vy shiies 07/23/2020 00:00:00

Antecedent Dry Days ...... 0.0

Report Time Step ......... 00:01:00

Wet Time Step w.wsosn aamen 00:05:00

Dry Time Step ............ 00:05:00

hhkkhkhhhkdhhkhdhhhbhehkdhhkhkdhhdd ',-'Olume Depth

Runoff Quantity Continuity hectare-m mm

kA khhddhhhhkdkhdhdhkkhrhrdrrdox 0 . e

Total Precipitation ...... 0.262 50.509

Evaporation Loss ......... 0.000 0.000

Infiltration Loss ........ 0.209 40.316

Surface Runoff ........... 0.052 10.045

Final Storage ............ 0.001 0.148

Continuity Error (%) ..... 0.000

hohkhkhkhkdhkhkdkdkhkhdehkhkhkdbkokdhkdkh Volume Volume

Flow Routing Continuity hectare-m 1076 FEY

TeddedrkhR Ak RAREATTERTAEEETRERRAR e e e e

Dry Weather Inflow ....... 0.000 0.000

Wet Weather Inflow ....... 0.052 0.521

Groundwater Inflow ....... 0.000 0.000

BRTT IHELIOW swwn comomn wam e 0.000 0.000

External Inflow .......... 0.000 0.000

External Qutflow ......... 0.052 0.521

Flooding LOsSS ......coc004. 0.000 0.000

Evaporation LOSS ......... 0.000 0.000

Exfiltration Loss ........ 0.000 0.000 "

Initial Stored Volume 0.000 0.000

Final Stored Volume ...... 0.000 0.000

Continuity Error (%) ..... 0.000

kAhk Kk hhhkhhkh ok Aok ok dokkok ok ok ok k ko ok ok

Subcatchment Runoff Summary

khkhkhkhhhhkhkhkrhkhkhkdhkkkkhhkdkdd

Total Total Total Total Total Total
Peak Runeff
Precip Runon Evap Infil Runoff Runoff

Runoff Coeff

Subcatchment mm mm mm mm mm 1076 1ltr
LPS

101 50..51 0.00 0.00 40.42 9.93 0.44
34.97 0.197

51 50.51 0.00 0.00 358.67 10.75 0.08

9.57 Q.213

Analysis begun on: Thu Jul 23 12:10:11 2020
Analysis ended on: Thu Jul 23 12:10:11 2020
Total elapsed time: < 1 sec



HILTON HEAD HEIGHTS — PRE DEVELOPMENT - 25 YR STORM EVENT

Starting Date ............ 07/22/2020 00:00:00

Ending Date .........c.c... 07/23/2020 00:00:00

Antecedent Dry Days ...... 0.0

Report Time Step ......... 00:01:00

Wet Time Step ............ 00:05:00

Dry Time Step ............ 00:05:00

hhkhkhhkhhkhhdhhhrohkhdikhdhhbdt hkhkd vOlume Depth

Runoff Quantity Continuity hectare-m m

dhkkhkhhhdkhdhhkdkdkdkhdrk kbt kx o

Total Precipitation ...... 0.356 68.710

Evaporation Loss ......... 0.000 0.000

Infiltration LoSs ........ 0.265 51.120

Surface RUNOEE .. s wenes 0.090 17.441

Final Storage ............ 0.001 0.149

Continuity Error (%) ..... 0.000

hhkhkkhhhkhkhhkhhdhhkhkhrhdhhkdkdhkdhddh olume Volume

Flow Routing Continuity hectare-m 1076 1ltr

dkdhkdkhhkdkkkkhddkhkhkdhhhkbdrdhk o e ————

Dry Weather Inflow ....... 0.000 0.000

Wet Weather Inflow ....... 0.090 0.904

Groundwater Inflow ....... 0.000 0.000

RDIT Inflow oo oes oo sw swvy 0.000 0.000

External Inflow .......... 0.000 0.000

External Outflow . eww veni ¢.080 0.9804

Flooding LOSS .vevuvivesn- 0.000 0.000

Evaporation Loss ......... 0.000 0.000

Exfiltration Loss ........ 0.000 0.000

Initial Stored Volume 0.000 0.000

Final Stored Volume ...... 0.000 0.000

Continuity Error (%) ..... 0.000

LR R R S R S R R R R R R R R R E R R R

Subcatchment Runoff Summary

LSRR R EE SRR E LSRR EEE ]

Total Total Total Total Total Total
Peak Runoff
Precip Runon Evap Infil Runoff Runoff

Runoff Coeff

Subcatchment mm mm mm mm mm 1076 1ltxr
LPS

101 68.71 0.00 0.00 51.286 17.29 0.77
74.15 0.252

51 68.71 0.00- 0.00 50.30 1B.33 0.13

20.06 0.267

Analysis begun on: Thu Jul 23 12:09:41 2020
Analysis ended on: Thu Jul 23 12:09:41 2020
Tetal elapsed time: < 1 sec



HILTON HEAD HEIGHTS — PRE DEVELOPMENT — 50 YR STORM EVENT

SEErCing DAES! wawe wwems wms 07/22/2020 00:00:00

BHAING: DELE! & smusnse ssmsims s 07/23/2020 00:00:00

Antecedent Dry Days ...... 0.0

Report Time Step ......... 00:01:00

Wet Time Step ............ 00:05:00

Dry Time Btep .....-uivsees 00:05:00

khkhkkhkhkhhkdkhkhkhhkdhkkhhkdhk ok kdhkk VDlllme Depth

Runoff Quantity Continuity hectare-m mm

Fhkdkdkhkhkkdkkdkhkdhkkdkdkhrkdkhkdhk = e mmm—m———

Total Precipitation ...... 0.396 76.311

Evaporation Loss ......vu. 0.000 0.000

Infiltration Loss ........ 0.286 55.168

Surface Runoff ........... 0.10% 20.994

Final Storage ............ 0.001 0.150

Continuity Error (%) ..... 0.000

e g de vk g ke de de ke e vk de ok ok o gk g gk ok e ko ok e o e volume volume

Flow Routing Continuity hectare-m 1076 ltr

EEEFEEREEXERREER XL EEE TR ERRE ccmmmpieomommmms e e

Dry Weather Inflow ....... 0.000 0.000

Wet Weather Inflow ....... 0.109 1.088

Groundwater Inflow ....... 0.000 0.000

RDITI Inflow .....cu-uvovea- 0.000 0.000

External Inflow .......... 0.000 0.000

External Outflow ......... 0.109 1.088

Flooding Loss @ik iindas va 0,000 0.000

Evaporation Loss ......... 0.000 0.000

Exfiltration LoSS ........ 0.000 0.000

Initial Stored Volume 0.000 0.000

Final Stored Volume ...... 0.000 0.000

Continuity Error (i) ..... 0.000

hhkhkh ko hhhkhd bk bk d bk hbhhb bt hdtn

Subcatchment Runoff Summary

R EE T RS SR XSS LSRR R RS2

Total Total Total Total Total Total
Peak Runoff
Precip Runen Evap Infil Runoff Runoff

Runoff Coeff

Subcatchment mm mm mm mm mm 10"e 1ltr
LPS

101 76.31 0.00 0.00 55.31 20.84 0.93
96.90 0.273

s1 7631 0.00 0.00 54_31 21,92 0.16

25.41 0.287

Analysis begun eon: Thu Jul 23 12:09:09 2020
Analysis ended on: Thu Jul 23 12:09:09 2020
Total elapsed time: < 1 sec



HILTON HEAD HEIGHTS — PRE DEVELOPMENT — 100 YR STORM EVENT

SLATEING DALE wwww siswins s 07/22/2020 00:00:00

Ending Date . cosueeswsns sns 07/23/2020 00:00:00

Antecedent Dry Days ...... 0.0

Report Time Step ......... 00:01:00

Wet Time Step ...ovccuwonns 00:05:00

DEY PIME SEED! wisme s s 00:05:00

Fohkdkdrdhokkkdkkdkdkdkohkkhkokkohkkkk ok Volume Depth

Runoff Quantity Continuity hectare-m mm

AKX EREEERELEEEEELLERAAERERERE 2  cmcmmmmememem 000 e eeee—e——

Total Precipitation ...... 0.434 83.812

Evaporation Loss ......... 0.000 0.000

Infiltration Lo8s s wedss 0.306 58.942

Siutface ‘RAnoff « ow s wowes 0.128 24.721

Final Storage ........v.: 0.001 0.150

Continuity Error (%) ..... ~0.001

AR SR R R E SRR S S S EERE SRS EE R VQlume Y*olume

Flow Routing Continuity hectare-m 1076 ltr

E AR A AR A S EE RS K 5 SR 2 B R £ R & % eSS SO0t U 0 S I ey

Dry Weather Inflow ....... 0.000 0.000

Wet Weather Inflow ....... 0.128 T#281

Groundwater Inflow ....... 0.000 0.000

RDIT Tnflow ..coveuencnean 0.000 0.000

External Inflow .......... 0.000 0.000

External Qutflow ......... 0.128 1.281

Flooding LoSs ......s000.. 0.000 0.000

Evapcration Loss ......... 0.000 0.000

Exfiltration Loss ........ 0.000 0.000

Initial Stored Volume 0.000 0.000

Final Stored Volume ...... 0.000 0.000

Centinuity Error (%) ..... 0.000

khkkkdhhhkkhdhhdhhhdbhkdhdkhdhhdhdhd

Subcatchment Runoff Summary

FAKAAAAKA XA A A KA A A AT AR A KA A K

Total Total Total Total Total Total
Peak Runoff
Precip Runon Evap Infil Runoff Runeff

Runoff Coeff

Subcatchment mm mm mm mm mm 1076 ltr
LPS

101 83.81 0.00 0.00 59.09 24.56 1.08
122.75 0.293

sl 83.81 0.00 0.00 58.02 25:71 0.19

L7 0.307

Analysis begun on: Wed Jul 22 08:45:26 2020
Analysis ended on: Wed Jul 22 08:45:26 2020
Total elapsed time: < 1 sec






Table B.2 Site Soils: (as per Ontario Soil Survey Report No. 16 for Bruce County)

Soil Type Hydologic Soil Group
Brighton Sand A
TABLE OF CURVE NUMBERS (CN's)
Land Use Hydrologic Soil Type
Manning's
A AB B BC C CD D n'
Meadow 50 54 58 64.5 71 74.5 78 0.4 continuous grass
{[Woodlot 50 55.3 60.5 67 735 76.8 80 0.4 forests
|[Long Grass 55 60 65 72 79 81.5 84 0.3 |lnatural, not maintained
{[Lawns 80 65.5 71 77 83 86 89 0.25 [Imaintained
|[Pasture/Range 58 61.5 65 70.5 76 78.5 81 0.17 __ [lfarm pasture
llcrop 66 70 74 78 82 84 86 0.13  |ffarm land
[[Fallow (bare) 77 82 86 89 91 93 94 0.05 _|lidle farm land (bare)
|[Built-up 60 65.5 71 77 83 89 89 0.25 |[Lawns Proposed
|[Streets, paved 98 98 98 98 98 98 98 0.01
HYDROLOGIC SOIL TYPE (%) - Proposed Conditions
Hydrolegic Soil Type
Catchment A I B BC C CD D TOTAL
201 100 0 0 0 0 Q Q 100
202 100 0 0 0 0 0 0 100
203 100 o] o] 0 0 0 0 100
LAND USE (%) - Proposed Conditions
Imperv. Not
Catchment Meadow | Woodlot (IB_?:E?S Lawns F;f:;u': Crop '{:Bag:):;' Connected C;r:np:ge' d Total
9 (Rooftops)
201 0 7 0 53 0 0 0 24.2 16.2 100
202 0 0 Q0 59 0 0 0 15.5 25.1 100
203 0 0 Q 84 Q0 0 0 16.3 0.0 100
CURVE NUMBER (CN) - Proposed Conditions
Imperv. Not | Weighted g
Catchment Meadow | Woodlot GLz\sgs Lawns I?:;un: Crop *(:52?; Built-up Connected CN - Man':[ng 8
9 (Rooftops) | Pervious
201 50.0 50 55 60 58 66 77 60 90 58.8 0.27
202 50.0 50.0 55 60 58.0 66 77 60 90 60.0 0.25
203 50.0 50 55 60 58 66 77 60 90 60.0 0.25




Table B.3 - Impervious Area Determination for Proposed Catchment 201

Catchment

201

202

203

490
45

44

160

4.5

25

m of 8 m wide ROW @ 100% imperv.
driveways @ 60 m? @ 100% imperv.
driveways @ 90 m? @ 100% imperv.

single res. homes with roof area of 225 m?

Duplex unit with roof area of 250 m?

Multi-family Blocks with impervious 3250 m?

Apartment Block with impervious ar 4300 m?

Permanent Pool of 4000 m?

m of 8 m wide ROW @ 100% imperv.
driveways @ 60 m’> @ 100% imperv.

single res. homes with roof area of 225 m?

Duplex unit with roof area of 250 m?

Multi-family Blocks with roof area ol 750 m?

m of 20 m wide ROW @ 55% imperv.
driveways @ 1826 m? @ 100% imperv.

single res. homes with roof area of 225 m?

Duplex unil wilh roof area of 200 m?

Multi-family Blocks with roof area of 750 m®

Imperv. Area
0.39 ha
0.27 ha
0.00 ha
0.99 ha
0.00 ha
0.00 ha
0.00 ha
0.00 ha
1.65 ha

0.13 ha
0.04 ha
0.10 ha
0.00 ha
0.00 ha
0.13 ha

0.00 ha
0.00 ha
0.06 ha
0.00 ha
0.00 ha
0.06 ha

Imperv %
9.6 %
66 %
0.0 %
242 %
0.0
0.0
0.0 %
0.0 %

19.6 %
5.5

15.6
0.0
0.0

0.0 %
0.0 %
16.3 %
0.0 %
0.0 %



HILTON HEAD HEIGHTS — POST DEVELOPMENT — MODEL DETAILS

[TITLE]

[OPTIONS]

;;0ptions Value

FLOW_UNITS LPES

INFILTRATION CURVE_NUMBER

FLOW_ROUTING DYNWAVE

START_DATE 7/22/2020

START_TIME 00:00

REPORT_START DATE 7/22/2020

REPORT_START_TIME 00:00

END_DATE 7/23/2020

END_TIME 00:00

SWEEP_START 1/1

SWEEP_END 12/31

DRY_DAYS 0

REPORT_STEP 00:01:00

WET_STEP 00:05:00

DRY_STEP 00:05:00

ROUTING_STEP 5

ALLOW_PONDING NO

INERTIAL DAMPING PARTIAL

VARIABLE STEP 0.75

LENGTHENING_STEP 0

MIN_SURFAREA 0

NORMAL_FLOW_LIMITED BOTH

SKIP_STEADY_STATE NO

FORCE_MAIN_EQUATION H-W

LINK_OFFSETS ELEVATION

MIN_SLOPE 0

MAX TRIALS 8

HEAD TOLERANCE 0

SYs_FLOW_TOL 5

LAT_FLOW_TOL 5

MINIMUM_STEP 0.5

THREADS 2

[EVAPORATION]

; 1 Type Parameters

CONSTANT 0.0

DRY_ONLY NO

[RAINGAGES]

i Rain Time Snow Data

+ i Name Type Intrvl Catch Source

§Cs_6h_38.4mm_2yr INTENSITY 0:05 1.0 TIMESERIES SCS_6h_38.dmm_2yr
5C5_6h_50.5mm_5yr INTENSITY 0:05 1.0 TIMESERIES SCS_6h_50.5mm_5yr
5CS_6h_68.7mm 25yr INTENSITY 0:05 1.0 TIMESERIES SCS_6h_68.7mm_25yr
SCS_6h_76.3mm_50yr INTENSITY 0:05 1.0 TIMESERIES 8CS_6h_76.3mm_50yr
SCS;Gh:BB.Smm_lﬁﬂyr INTENSITY 0:05 1.0 TIMESERIES SCS5_6h_83.8mm_100yr
[BUBCATCHMENTS ]

4.4 Total Pcnt.

Snow

i i Name Raingage Outlet Area Imperv Width
Pack

201 8CS_6h_83.8mm_100yr 801 4.0915 40.4 %00 2
51 8Cs_6h_83.8mm_100yr J1 0.6538 40.6 320 2
83 8Cs_6h_83.8mm_100yr Trib_B 0.3451 16.3 300 4
[SUBAREAS]

; +Subcatchment N-Imperv N-Perv S-Imperv S-Perv PctZero RouteTo

Pent,

Slope

Curb

Length

PctRouted



HILTON HEAD HEIGHTS — POST DEVELOPMENT — MODEL DETAILS

[TIMESERIES]

; ;Name Date Time Value
i8CS_6h_38.4mm design storm, total rainfall = 38.4 mm, rain units = mm/hr.
SCS_6h_38.4mm_ 2yr

;8CS_6h 50.5mm design storm, total rainfall = 50.5 mm, rain units = mm/hr.
SC5_6h_50.5mm_S5yr

;SC5_6h _68.7mm design storm, total rainfall = 68.7 mm, rain units = mm/hr.
SCS_6h_68.,7mm_2Z5yx

;SCS5_6h_76.3mm design storm, total rainfall
SCS_6h_76.3mm_50yr

i

76.3 mm, rain units = mm/hr.

;SCsS_eh_83.8mm design storm, total rainfall = 83.8 mm, rain units = mm/hr.
SC5_é6h_83.8mm_100yr

[REPORT]
INPUT YES
CONTROLS NO
SUBCATCHMENTS ALL
NODES ALL

LINKS ALL

[TAGE]
[MAP]

DIMENSIONS 530719.245580512 4939507.73619516 531254.074009732 4939986.83841022
UNITS Meters



HILTON HEAD HEIGHTS — POST DEVELOPMENT — 2 YR STORM EVENT

hhkkAhdkhhhdd Ak dhdhr bbb d kA kA kA Ak Ak d b bk hkohhok kb ki hhkdhkkhhkhrtxr
NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
dkdkhk kb hkhhkhhh bbb dhrd A A b hhh A kA dhd o h A bk hkhahkhhhrhkdkhhk

hkkkhkhkhhkrkhhkhkhhh*®

Analysis Options

FhkdkhkkhhkhkhkFhhhhhd

Flow Units ............... LPS

Process Models:
Rainfall/Runoff ........ YES

BRTE: wowven svommsons wer asie s ivisse NO

SHOWNELE v soe esarn sinimne NO

GEOUNAWETER v o sowmes NO

Flow Routing .......... . YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... CURVE_NUMBER
Flow Routing Method ...... DYNWAVE
SEATEING DELE s comiens wumws 07/22/2020 00:00:00
ENIING DEEE cwees s s 07/23/2020 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ...... i woass 00:05:00
Dry Time Step ............ 00:05:00
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YES
Maximum Trials ........... 8
Number of Threads ...... s ik
Head Tolerance ........... 0.001524 m
khkhkxbhkAkAhkrAr A hkdr bk dhhkh vOlume Depth
Runoff Quantity Continuity hectare-m mm
XA EENEEAIFTRAR AT, ERA LT FALTEE = o mmsmemmemmmasiae 0000 eweseesiese
Total Precipitation ...... 0.196 38.406
Evaporation LOSS ......... 0.000 0.000
Infiltration Loss ........ 0.098 19.298
Surface Runoff ........... 0.097 19.063
Final Storage ............ 0.000 0.063
Continuity Error (%) ..... -0.044
Je Fe de % d de e de T o e e dk P vk ok de gk T de Tk ke K Vﬂlume volume
Flow Routing Continuity hectare-m 1076 Akt
dedede A de e ek ki dded At de ke dedkok A kA 0000 dalanisiiiiiines: il
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.087 0.971
Groundwater Inflow ....... 0.000 0.000
BBET THELOW oo wwmomon wois wmows 0.000 0.000
External INEloW ... cuuw wsns 0.000 0.000
External Outflow ......... 0.069 0.688
Flooding LosSs ........... : 0.000 0.000
Evaporation LoSS ......... 0.000 0.000
Exfiltration Logs . ... .vae 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.028 0.282
Continuity Error (%) ..... 0.022

Fhkkdkhkkokkhhkkhkkhok koo kokokokokok ok ok ok

Time-Step Critical Elements
% ok kg vk ok ok e ok ok ok ok e sk ok o ok e ok o e ek e ok

None



HILTON HEAD HEIGHTS — POST DEVELOPMENT - 2 YR STORM EVENT

Node Type LPS LPS days hr:min 1076 ltrx 1076 ltr
Percent

Jl JUNCTION 25527 30.90 0 02:25 0.12% 0.647
0.027

Trib A OUTFALL 0.00 30.88 0 02:25 0 0.646
0.000

Trib B OUTFALL 8.04 8.04 0 02:25 0.042 0.042
0.000

SUl STORAGE 147.15 147.15 0 02:25 0.79¢ 0.799
0.045

hhkhkkhkhkhhkhhkxArhRrxd bk ki

Node Surcharge Summar
% ode K ok Kok ok kK ok ke k% ok ok ke ke ok e ok

No nodes were surcharged.

hkhkhkkEARAR Ak Fddhhkrdhdd

Node Flecoding Summary
ok krdhk Ak hk kAR IR XA h T AN

No nodes were flooded.

AAhkhkhkkkhdkdkdkdhkkdokdddhhx

Storage Volume Summary
hkhhhkhhhhkhkhhxhhkkkhkhhkhkkk

Average Avg Evap Exfil Maximum Max Time of Max
Maximum
“olume Pcnt Pent Pent Volume Pcnt Occurrence
Cutflow
Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days hr:min
LPS
sU1 0.441 16 0 0 0.652 24 0 06:07
6.61

khkkkdrhkhkhhkkhkkh Ak hhrrhaokkh

Outfall Loading Summary
ek deok kR ok ko gk ke sk ok ok e de de ok e

Flow Avg Max Total

Freq Flow Flow Volume
Outfall Node Pcnt LPS LPS 1076 1itr
Trib_A 99.88 7.49 30.88 0.646
Trik B 33.45 1.45 3.04 0.042
System 66.67 8.94 38.90 0.688
J ke gk de ook de ke Ko e de ok e e ok ke ok ek
Link Flow Summary
de Ak ke ke ks ok o ke kg ok e ok e ok

Maximum Time of Max Maximum Max/ Max/

|Flow| Occurrence |Jeloc| Full Full



HILTON HEAD HEIGHTS — POST DEVELOPMENT -5 YR STORM EVENT

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.011)

kA KA K FA A A AL LR K

Element Count
Fkdkkhkdhkhkkokd

Number of rain gages ...... 5
Number of subcatchments ... 3
Number of nodes ........... 4
Number of links ........... 2
Number of pollutants ...... 0
Number of land uses ....... 0

ok ok deok ko ek ok ok ok ok ok ok ok

Raingage Summary
ok deode g e ke ok e vk o e e ke e ok

Data Recording
Name Data Source Type Interval
SCS_6h_38.4mm 2yr SCS_6h_38.4mm_2yr INTENSITY 5 min
SCS_éh_50.5mm_5yr SCS_6h_50.5mm_5yr INTENSITY 5 min.
SCs_éh_68.7mm_25yr SCS_6h_©8.7mm_25yr INTENSITY 5 min.
SCs_6h_76.3mm_50yr SCS_6h_76.3mm 50yr INTENSITY 5 min
5Cs_6h_83.8mm_100yr S5CS_€h 83.8mm 100yr INTENSITY 5 min
Fe %k dr vk d g e de e g ok de ok ke ke ok ke
Subcatchment Summary
khkhkhkhkkkkkFhdkhkdkhhkdbhk
Name Area Width “Imperv %Slope Rain Gage Outlet
201 4.09 £00.00 40.40 2.0000 sC5_6h 50.5mm 5Syr sul
51 0.65 320.00 40.€0 2.0000 scs_sh_50.5mm_ Syr Jl
S3 0.35 300.00 le.30 4.0000 scs_sh_50.5mm Syr Trib B
kkkkhkhkhkhkhkhkx
Node Summary
KAk kA KK KR RK KKk
Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
Jl JUNCTION 189.60 1.40 0.0
Trib_ A OUTFALL 189.45 1.00 0.0
Trib_B OUTFALL 192.43 0.00 0.0
sU1 STORAGE 195.10 2.90 0.0
*hkkokk ok ok d ok ook Kk
Link Summary
Ak hkkFk Ak kok ok
Name From Node To Node Type Length “Slope Roughness
cl Jl Trib A CONDUIT 21.8 0.6868 0.0130
OR1 sul Jl ORIFICE
khkkhkhkhhhhdhbdhdhhhhokhdhdh
Cross Section Summary
P vk de ok dr g de de ok de ok e ke ook kg ok ke
Full Full Hyd. Max. No. of Full
Conduit Shape Depth rrea Rad. Width Barrels Flow

cl TRAPEZOIDAL 1.00 4.50 0.51 8.50 1 18421.07



HILTON HEAD HEIGHTS — POST DEVELOPMENT -5 YR STORM EVENT

dkkkhkdkhhkkdhkhhhhhdbkkkhhhbhkhdhbkdx

Highest Flow Instability Indexes

Ahkkhkhkhkk b hkhdhkhkdhhhhhdhkhhhohdk

All links are stable.

hhkkhkhhhhhdhkArhkhkddhrrhhdd

Routing Time Step Summary
dkdkhkhdkkkhkdhhkhkh kA A h A hkrk K

Minimum Time Step 4.50 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.00
Percent Not Converging 0.00
dkdkrhkkhkkrdh A KA A A A Ak khk A hhAd
Subcatchment Runoff Summary
%tk de e o g de ke ok e ke de o e ok ke ok ok ke ok ok ok ok
Total Total Total Total Total Total
Peak Runoff
Precip Runon Evap Infil Runoff Runcff
Runcff Coeff
Subcatchment mm mm mm mm mm 1076 1tr
LPS
201 50.51 0.00 0.00 23.52 26.85 1.10
203.79 0.534
51 50.51 0.00 0.00 23511 27.36 0.18
35450 0.542
S3 50.51 0.00 0.00 32.56 190 0.08
12.32 0.354
ek %k sk de ok gk e ok ok ek ok ok ke ke
Node Depth Summary
e gk g e ke ok ke ko ke e ke sk e e o
Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
Jl JUNCTION 0.03 0.07 189.67 0 02:25 0.07
Trib A OUTFALL 0.03 0.07 189.52 0 02:25 0.06
Trib_B QUTFALL 0.00 0.00 192.43 0 00:00 0.00
sU1 STORAGE 1.40 1.66 186.76 0 06:09 1.66
d ok e ok e e gk g A e ke de ok ek ok ok
Node Inflow Summary
de ok gk Kk ok ok ok ke ok ok ok e e e e ke e
Maximum Maximum Lateral Total
Flow
Lateral Total Time of Max Inflew Inflow
Balance
Inflow Inflow Occurrence Volume Volume

Error



HILTON HEAD HEIGHTS — POST DEVELOPMENT -5 YR STORM EVENT

days hr:min

0 02:25 0.
0 06:09

ec Flow Depth
B4 0.00 0.07
1.00

Link Type LPS
Cl CONDUIT 41.45
CR1 ORIFICE T:23
dkhkdhkhhkhhkhrhrdh kb d bk hkhh
Flow Classification Summary
EE R R R R R S R R R E R R R
Adjusted — ——===---
/Actual Up
Conduit Length Dr Dry
ct 1.00 0.00 0

F o de e ok e ok ok e Kk ok e ke v ek ek

Conduit Surcharge Summary
e ok e ok de vk dk de ok d e e ok e de ok e ok d ok e de o e Sk

No conduits were surcharged.

Analysis begun on:
Analysis ended on:
Total elapsed time:

Thu Jul 23 12:15:43
Thu Jul 23 12:15:43
< 1 sec

-- Fraction of Time
Down Sub Sup
Dry Crit Crit

00 0.00 0.00 1.00

2020

2020

in Flow Class —--=——=——===
Up Down Norm Inlet
Crit Coik ILitd Ctrl
0.00 0.00 0.88 0.00



HILTON HEAD HEIGHTS — POST DEVELOPMENT - 25 YR STORM EVENT

KA A A I AKR I AR XTI KA AR A AR A AR A AR A AT A I A kA kA bk ko hkhdekkhkokkhokhkh ok
NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
hhkkkkhkhhdhhh Ak hhhdhhhdhdbhh kb hdhdhhkhhhdbhbdhkhkdhhdkkhkhkrdd

% vk e e de e ok kg ok e ok e ke K

Analysis Options
% v d v ok de ook ke de ok ok ok ke ok ok

Flow: DR1itsS .o eeoness saosms s LPS
Process Models:

Rainfall/Runcff ........ YES

BDLL: o amm spmom marsaness sonssono: i NO

Snowmelt ......vuvaenaan NO

Groundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... CURVE_NUMBER
Flow Routing Methed ...... DYNWAVE
SEATEING DEEE cuw v aovs v 07/22/2020 00:00:00
EOdifig DALS uw wew s vy s 07/23/2020 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ....... sewan 00:05:00
Dry Time Step ...... v swew 00105100
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YES
Maximum TEIALE wu cawws wwam 8
Number of Threads ........ 1
Head Tolerance ........... 0.001524 m
hhkhkhkhhhhhhhhhhhhdhkdhhkhihihi vOlume Depth
Runoff Quantity Continuity hectare-m mm
ThhkhkdrhhkhkAA kAR AKX AL EIK = om0 e emem——
Total Precipitation ...... 0.350 68.710
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 05155 30.443
Surface Runoff ........... 0.195 38.229
Final Storage ............ 0.000 0.063
Continuity Error (%) ..... -0.037
khkkdkhhdhkrtdhhdhkhhhhdhhdhkhik Volume volume
Flow Routing Continuity hectare-m 1078 T
#kdkkddokkthdeh kRl R R RRE e g e
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.195 1.947
Groundwater Inflow ....... 0.000 0.000
REEL THELOR v sremsns soveions 2 0.000 0.000
External Inflow ......... " 0.000 0.000
External Qutflow ......... 0.098 0.981
Flooding LOSS ...uvenuranns 0.000 0.000
Evaporation LOSS ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.096 0.956
Continuity Error (%} ..... 0.014

e o ok e de e de e e ke ok sk ok de gk ok e Tk b ok kR ok ok ok b

Time-Step Critical Elements
EEE R R R R R R

None



HILTON HEAD HEIGHTS — POST DEVELOPMENT - 25 YR STORM EVENT

Node Type LPS LPS days hr:min 1076 1ltr 1076 ltr
Percent

Jl JUNCTION 52.62 58.08 0 02:25 0.259 0.895
0.024

Trib_ A OUTFALL 0.00 59.04 0 02:25 0 0.895
0.000

Trib_B OUTFALL 1895 18:.95 0 02:25 0.095% 0.0959
0.000

sul STORAGE 288,58 299.59 0 02:25 1459 1.58
0.027

Fhkkkkdhkkhh Rk khhh ok ok hh ok

Node Surcharge Summary
Thkhkhkdhkhhhkkhhhhkhkhkdkhdihhd

No nodes were surcharged.

hhkkkkhkhkkkkkkhdkkkkhk

Node Flooding Summary
*hkkkhkhkdhkhkhkhkhkk XA dhkknkh

No nodes were flooded.

hhkkkhkhkkhkhddhhhdhkhhkdhhn

Storage Volume Summary
FhAddhkhhkdkdkhkkhkhhhkdkkkhk

Average Avg Evap Exfil Max imum Max Time of Max
Maximum
Volume Pcnt  Pent  Pent Volume Pent Occurrence
Outflow
Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days hr:min
LPS
501 1.082 39 0 0 1.419 52 0 06:12
8.02

dkdkkhkhkhkkhkhhhhkhkhkdhkdokhkh

Outfall Loading Summary

Fhdkhkkhddkddhkhdkhdhhhdhhhn

Flow Avyg Max Total

Freq Flow Flow Volume
Outfall Node Pcnt LES LPS 1076 1tx
Trib A 9%.92 10.36 59.04 0.895
Trib B 34.64 320 1995 0.096
System 67.28 13.56 78.96 0.991
Fhhk A A Ak d ok khhhkhhhddhdhd
Link Flow Summary
dehk ok hdhhkhhk i dkodkdhhhk ik h

Maximum Time of Max Maximum Max/ Max/

|Flow| Occurrence |Veloc| Full Full



HILTON HEAD HEIGHTS — POST DEVELOPMENT — 50 YR STORM EVENT

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.011)

Kk xkkhkhkkkkkdk ki

Element Count
ok dhkkhkhkhkhhhkdk

Number of rain gages ...... 5
Number of subcatchments ... 3
Number of nodes ........... 4
Number of links ........... 2
Number of pollutants ...... 0
Number of land uses ....... 0

khkkkhkh kX kk ok ok k ok kK

Raingage Summary
Kk k kA hkhkkhkkh ok okkh

Data Recording
Name Data Source Type Interval
SCS_6h_38.4mm_2yr SCS_6h_38.4mm_2yr INTENSITY 5 min
SCS_€h_50.5mm_Syr SCS_6h 50.5mm 5yx INTENSITY 5 min.
SCS_6h_68.7mm_25yr SCS_6h 68.7mm_25yr INTENSITY 5 min,
SC5_6h_76.3mm_50yr 5C5_6h_76.3mm_50yr INTENSITY 5 min.
SCs_6h_83.8mm_100yr SCS_6h_83.8mm 100yr INTENSITY 5 min.
RS E RS E RS X RS EEE R ERXRS.]
Subcatchment Summary
% e v ok de ok de ok de b ode ke ook ke ke
Name Area Width % Imperw 3Slope Rain Gage Outlet
201 4.09 900.00 40.40 2.0000 SCS_6h_76€.3mm_50yr sUl
s1 0.65 320.00 40.60 2.0000 sCS_6h_76.3mm_50yr Jl
53 035 300.00 16.30 4.0000 SCS_6h_76.3mm_50yr Trib B
% ok de vk d de gk K g ok e
Node Summary
khkdkhkkdkdhkhkdkhx
Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
Jl JUNCTION 189.60 1.40 0.0
Trib A OUTFALL 185.45 1.00 0.0
Trib B OUTFALL 1582.43 0.00 0.0
sUl STCORAGE 185.10 2.%0 0.0
khkxhkhkkdkhkdkh
Link Summary
de ek ko ok gk ok ok
Name From Node To Node Type Length ;8lope Roughness
cl Jl Trib A CONDUIT 21.8 0.6868 0.0130
OR1 sU1l Jl ORIFICE
hhkhkhkrhkhk kI hFrhhhhkhhhhhd
Cross Section Summary
o e e e ke K ke ok ok ko o ok e o e o e o b
Full Full Hyd. Max. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow

Cl TRAPEZOIDAL 1.00 4.50 0.51 8.50 1 18421.07



HILTON HEAD HEIGHTS — POST DEVELOPMENT — 50 YR STORM EVENT

kkkkkdkhkhkdkhdrkh kbbb hhdhhr o hidn

Highest Flow Instability Indexes

tE RS SR AR E R R AR SRR E R SRR R EEEEE RS S

All links are stable.

Fhkdkkhhkdhkdkhkodhkdkohhdhdkohokokk kK

Routing Time Step Summary
ok dkhkdhkhkkkhhhdkkhkhkdkddkhkk

Minimum Time Step 4.50 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.00
Percent Not Converging 0.01
e % g K ook Kk g Feook g g ke ok ok e ok o ok vk e ok e ke ok
Subcatchment Runoff Summary
dhkdkkkkkkkkddkkhkhkkkhkkdkkhkdkkx
Total Total Total Total Total Total
Peak Runoff
Precip Runon Evap Infil Runoff Runoff
Runoff Coeff
Subcatchment mm mm mm mm mm 1076 1ltr
LPS
201 76.31 0.00 0.00 32.08 44.19 S
343.12 0.578
s1 7631 0.00 0.00 31.25 45.03 0.29
60.29 0.590
s3 7631 0.00 0.00 44,03 32.25 0.11
23.49 0.423
kkkhkkdkkkkdhdkdhdkdhkd
Neode Depth Summary
LR E RS SRR SRS LSS
Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
Jl JUNCTION 0.03 0.08 189.68 0 02:25 0.08
Trib A OUTFALL 0.03 0.08 189.53 0 02:25 0.08
Trib B OUTFALL 0.00 0.00 192.43 0 00:00 0.00
sul STORAGE 1.89 2.19 197.29 0 06:13 2.19
hhkddkdhhhhdhkdkkdhkhkdik
Node Inflow lfummary
kkkhkdkhhhk bk hhhdhhhi
Maximum Maximum Lateral Total
Flow
Lateral Total Time of Max Inflow Inflow
Balance
Inflow Inflow Occurrence Volume Volume

Error



HILTON HEAD HEIGHTS — POST DEVELOPMENT — 50 YR STORM EVENT

Link Type LPS days hr:min m/sec Flow Depth
cl CONDUIT 66.90 0 02:25 0.96 0.00 0.08
OR1 ORIFICE 8.32 0 06:13 1.00

hhkhkdhkhhkhhkdkdkodkdkhkdhdokhdhkhokdok

Flow Classification Summary
e e v e de Fe e ko ke ok vk ke ke % vk ke ok e ok o gk ke ok ke ok

Adjusted — ---————--- Fraction of Time in Flow Class =====-----

/Actual Up Down Sub Sup Up Down Norm Inlet

Conduit Length Dry Dry Dry Crit Crit Crit <Crit Ltd crrl
cl 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.87 0.00

e ok e e e o Fe e ke ek ek ke e ke ok ke ok ke K k%

Conduit Surcharge Summary
de ok de vk J e e de v % ok de ok o %k %k ok e g v d ok e ok

Neo conduits were surcharged.

Analysis begun on: Thu Jul 23 12:16:44 2020
Analysis ended on: Thu Jul 23 12:16:44 2020
Total elapsed time: < 1 sec



HILTON HEAD HEIGHTS — POST DEVELOPMENT - 100 YR STORM
EVENT

cl TRAPEZOIDAL 1.00 4.50 0.51 B.50 1 18421.07

EE R R AR R E RS A RS SRR EEREEREREEEESEEEEEEESEEEEEEEREEEEEEERSESESS
NOTE: The summary statistics displayed in this report are
based on results found at every computatienal time step,

not just on results from each reporting time step.
Fhkhkhkkhhdhkhhhbhkkdbhdkkhdhdkdbhbhdbhhhdhkdrdhhdhhhkhddhkbhkdhbdrhhhbhrhdhk

khkkhkkrhkhFrhhrhFxnhkx

Analysis Options

dododok ok ok ok ok kok ok ok ok ok ok ok

Flow Units ............... LPS
Process Models:

Rainfall/Runoff ........ YES

BDTE s msinsunn sosanei ook simess NO

SNDUIELE  wivve smimes s sais NO

Groundwater ......ciesu. NO

Flow ROUuting .....i-...4 YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... CURVE_NUMBER
Flow Routing Method ...... DYNWAVE
SEATEING DALE cnon vovennn s o 07/22/2020 00:00:00
Ending Date .. eus wews eue s 07/23/2020 00:00:00
Antecedent Dry Days ...... 0.0
Repcrt Time Step ......... 00:01:00
Wet Time Step ......evea-n 00:05:00
Dry Time Step .......ou... 00:05:00
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YES
Maximum Trials ........... 8
Number of Threads ........ 1
Head Tolerance ........... 0.001524 m
hkkhhkdkrhkhhdkhhhh o rd o hddhih Volume Depth
Runoff Quantity Continuity hectare-m mm
dhkhdhhAr A A A I AA A AR IAN cmmmmmmmm— 0 e e
Total Precipitation ...... 0.427 83.812
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.178 35.033
Surface Runoff ........... 0.248 48.745
Final Storage ............ 0.000 0.063
Continuity Error (i) ..... -0.036
e de e e ok ke K de ok ok e ok % ke ke ke ke e %k e ok e ke e ok vOlumE vOlume
Flow Routing Continuity hectare-m 10%¢ ltx
khkdhkhkkhdhhkhkhkkhkhkkhkhkhkddhbhhd 0o
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.248 2.482
Groundwater Inflow ....... 0.000 0.000
RDIT (INELOW  woie s s voson 0.000 0.000
External Inflow .......... 0.000 0.000
External Outfloew ......... 0.114 1.141
FABHHING LOSE « wues sanses s 0.000 0.000
Evaporation Loss ......... 0.000 0.000
EXEILEXACLON Ld8E v v 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored Volume ...... 0.134 1.341
Continuity Error (%) ..... 0.012



HILTON HEAD HEIGHTS — POST DEVELOPMENT - 100 YR STORM
EVENT

Maximum Maximum Lateral Total
Flow

Lateral Total Time of Max Inflow Inflow
Balance
Inflow Inflow Occurrence Volume Velume
Error
Node Type LPS LPS days hr:min 10”6 ltr 1076 1ltr
Percent

Jl JUNCTION 68.11 74.95 0 02:25 0.33 1502
0.023

Trib A OUTFALL 0.00 74.91 0 02:25 0 1.01
0.000

Trib B OUTFALL 27.16 27.16 0 02:25 D127 0.127
0.000

501 STORAGE 382,92 38 92 0 02:25 2.02 2.02
0.024

khkhkhkAhhhdrhhkhhhkAdhrths

Node Surcharge Summary
ddkkhkkkhk kb kA hkd kb hh A hk

No nodes were surcharged.

hhkhkdhk ARk hhrrhhkhdkkkk

Node Flooding Summary
IR R SRS E R E R E R EEEES

No nodes were flooded.

o g gk gk K gk ok ok ke ok ek ke ok sk ok ke ok ok ok ok

Storage Velume Summary
o e ok vk g e Kk ok %k ok ok ok ke ok ke ke ok Kk ke

Average Avg Evap Exfil Maximum Max Time of Max
Maximum

Volume Pcnt Pcnt Pent Volume Pcnt Occurrence
outflow

Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days hr:min
LPS

sul 1.440 52 0 0 1.842 67 0 06:14

Jok Kk gk sk ok e Tk ke ok Y e ok e ok dk e ok ok ok e ke

Outfall Loading Summary

khkkhhkhh kA bk dhhhkhhkdrh kK

System 67.44 15.94 102.02 1.141



Appendix

OGS SIZING

STORMWATER MANAGEMENT REPORT
HILTON HEAD HEIGHTS DEVELOPMENT

MUNICIPALITY OF MEAFORD



Hydro First Defense® - HC

Rev. 9.6

Hydro

International
Net Annual Removal Model: FD-6HC

Project Name: Hilton Head Heights ¥
Street: Hilton Head Heights

__ Report Date:

Paste FD-GHC Weighted Net

Removal Annual

oF Fraction of

City: Meaford _

Intensity

Province: Qntario

Rainfall'"

Country:

Efficiency™ Efficicncy

Designer: email: (mm/hr)
Teatment Parameters: RESULTS SUMMARY.
Structure ID:
TSS Goal: B0 % Removal Model ~ TSS Volume ; :
TSS Particle Size: Fine 2.50 6.8% 85.7% 7%
Area: ___3.974 ha FD-4HC [ 77.2% | 95.0% 3.00 6.2% 84.3% 2%
Percent Impervious: __ 45% FD-5HC [ 80.8% | 98.2% 3.60 4.1% 82.9% 3.4%
Rational C value: ___065___ Cals.cn | FD-6HC | 83.3% | 98.8% 410 4.2% 81.9% 3.4%
Rainfall Station: Owen Sound MAP| FD-8HC | 87.3% | 98.9% 4,60 3.7% 81.0% 3.0%
Peak Storm Flow: ____479 Lis 510 3.8% 80.2% 3.0%
6.40 6.4% 78.6% 6.0%
1 iication: 7.60 4.6% 77.3% 3.6%
8.90 3.3% 76.2% 2.5%
Model: _ FD-8HC 10.20 2.4% 76.2% 1.8%
Diameter: __ 1800 mm 11,40 2.6% 74.5% 1.9%
e 12.70 5% 3.7% 1.1%
Peak Flow Capacity: 906,00 L/s 15.20 2.1% 2.5% 1,5%
Sediment Storage: ___ 1,22 m’ 18.10 2.3% 71.0% 1.6%
Oil Storage: 1878.00 L 25.40 3.8% 66.1% 2.7%
38.10 1.4% 66.6% 0.9%
. 50.80 0.6% 64.8% 0.4%
Placement: Online
Outlet Pipe Size: 750 mm OK
Inlet Pipe 1 Size: "~ "750 mm OK ™ Total Net Annual Removal Efficiency:
Inlet Pipe 2 Size: " mm OK Total Annual Runoff volume Treated:
Inlet Pipe 3 Size: _mm OK dmtﬂs':un:.: ;:ﬂ:::i ‘;::"::;:nm of tainall data for Canada Station
Rim Levgl: 1 98.030 m Calc Invs. 2. Based on ngfd pir_ly vetified data end appoximating the removal of @ PSD similat lo
Outlet Pipe Invert: 195,840 m  Additional cover may be required Al il el
Invert Plpe 1: 185,860 m Check cover 3. Raintell adjusted to § min peak intensity based oh hourly average.
Invert Pipe 2: m
Invert Pipe 3: ™ "m

Deslaner Notes:




