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B D.G. Biddle & Associates Limited
' consulting engineers and planners .

June 27, 2019

Rondeau (Cobourg) Ltd.
513 Westney Road South, Unit 4
Ajax, ON L1S 6W8

Attention: Mr. R. Rondeau

Re: Stormwater Management and Functional Servicing Report
Villages of Central Park — 14T-06001-R, Phase 1
Town of Cobourg
Our File: 114057

Dear Sir:

The following Final Stormwater Management and Functional Servicing Report has been '
prepared to satisfy the Conditions of Draft Approval for Phase 1 of the proposed Plan of
Subdivision 14T-06001-R. This report describes the infrastructure required to fully
service the subdivision as well as meet GRCA stormwater drainage objectives and

address impacts to the receiving watercourses, specifically Brook Creek.

The GRCA had provided comments when the preliminary design was submitted in
support of the Draft Plan Application. A copy of the comments dated May 30, 2018 are
attached. They have required comments 2 to 7 be addressed before Draft Approval is
given for Phase 1. The remaining comments have also been addressed here. '

-1) Comment noted.

- 2) The pre-development drainage area from Phase 1 has been reduced from
8.69ha to 4.91ha in post-development conditions. However, due to the slightly
increased imperviousness, the peak flows were only moderately reduced in the
larger storm events and effectively matched in the minor storm events.
Furthermore, an additional 5.657ha of land, north of Phase 1, where Pond F is
proposed, will also drain to Midtown Creek in post development conditions. -

3) -Post-development uncontrolled flows have been reported from Phase 1

development. _
-Refer to Figure 2 in the Stormwater management and Functional Servicing

Report for further clarification.
-Post-development flows are effectively matched or have been reduced to below

~ pre-development levels.

968 KING STREET EAST « OSHAWA, ONTARIO ¢« L1H 1886 « TELEPHONE (805 576-8500 « FAX (905) 576-8730
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-Two hydrologic points have been assessed. Hydrologic Point A is located north
of the Elgin Street crossing of Brook Creek. Hydrologlc Point B is located further

- downstream as seen in Flgure 2.

4) The GRCA gwdellnes have been adhered to for the detailed deSIgn of Pond D.
Side slopes have been adjusted to meet GRCA s minimum criteria.

5) A channel has been desngned by Geomorphlx and has been incorporated into the
' detalled design for Phase 1. : 5

6) The outlet for Pond D has been rewsed to discharge north of Elgln Street into
Brook Creek.

7) The detalled deSIgn of Pond D shows the inlet and outlet are separated a
sufficient distance to allow sedlment to settle. . .

8) Comment noted.

9) Further grading detail will be provided at detailed 'design for each phase

ThlS report is lntended to be reviewed by the Town of Cobourg, Lakefront Utilities and
Ganaraska Region Conservation to confirm that the necessary infrastructure is available
to service the subject lands. We believe that the appropriate approval authorities can
issue positive comments and prowde clearance on the appropnate Condltlons of

~Approval.

N

If you should require anything further, please contact our office at your convenience.

ROFESSIGAN

o 2 "7( N

- M. B. CARSWELL

Yours truly,

' D.G. BIDDLE & ASSOCIATES-TTS

D. D. McNaull, P.Eng. §~
Civil Design Engineer ¥

L HI3IND

MBC\ddm\ddm
Encl.
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Ganaraska Region
‘ Conservation Authority
2216 County Road 28

A‘_ , Port Hope, ON LIA 3v8

Phone: 905-885-8173

anaraska el
www.grca.on.ca

/" Ng” CONSERVATION MeBER OF
CONSERVATION ONTARIO

May 30, 2018

Desta McAdam, Planner |
Town of Cobourg

55 King Street West
Cobourg, ON K9A 2M2

Dear Ms. McAdam:

Re: East Cobourg Rondeau Lands, Elgin Street East, Cobourg
File: OPA-02-16 Z-07-16 T14-16001-R

A submission for the Rondeau (Elgin Street East) lands has been made to the
Town for an OPA and rezoning of all the lands, as well as a red-line revision of
the plan of subdivision for Phase 1 only (confirmed by Glenn McGlashon in a
May 24t email). Red-line revisions for the subsequent phases will be made at
later dates as those phases proceed.

While the Ganaraska Region Conservation Authority (GRCA) has no issues with
the OPA and the rezoning, we do have comments on the Conceptual Servicing
Report for Rondeau (Cobourg) Ltd. Lands Draft Plan (rev. March, 2018, received
April 20, 2108) for the entire lands. The latest submission has been fully reviewed
and, in particular, in the context of GRCA's comments to the Town dated

November 29, 2017.
We offer the following comments:
1) Pond “F" should be identified on all drawings.
2) The area contributing to Midtown Creek has reduced from 14.09 ha to
5.65 ha, the difference now flowing to Brook Creek. Every effort should be

made to maintain the same contributing areas pre and post-development
(as per Comment #13 in our November, 2017 comments).



Re: East Cobourg Rondeau Lands, Elgin Street East, Cobourg 2
File: OPA-02-16 Z-07-16 T14-16001-R

3) InTable 4:

¢ Post-development uncontrolled flows are not listed. It appears that
only the post-development controlled flows are listed.

o Point B is simply stated as being "south of Elgin St.". It is not clear
where.

¢ Some post-development flows at Point B are higher than pre-
development and some are lower than pre-development. The flows
listed in the Table should be reviewed.

¢ Pre and post-development flows should be compared at Brook Rd.
north of and Elgin St. E., the Elgin St. E. crossing west of Brook Rd.
and Brook Rd. south of Elgin St. E. (as per Comment #7 in our
November, 2017 comments).

4) The preliminary drawings of each pond do not meet Sect. 8 of GRCA's
Technical and Engineering Guidelines. Specifically, the side slopes are
too steep (as per Comment #15 in our November, 2017 comments). The
current design may be acceptable if the Town is amenable to fencing the
ponds. It is my understanding, however, that they were intended to be
“features” in the neighbourhood.

5) Staff previously identified that the EIS recommended that a natural
channel design be incorporated to convey flow from the east part of the
subdivision to Brook Creek as the outflow from the three upstream ponds
have no defined connection to Brook Creek without the channel. The
consultant has responded that "a note has been added to the plan which
recognizes the inclusion of a natural channel being needed ..." There
does not appear to be any note on the plan, and this channel will likely be
required to be constructed on a separate block which will affect the draft

plan.

6) We request that the Town ask the environmental consultant to comment
on the location and design of the outlet from Pond D. The EIS states that
no outfall can discharge to the amphibian breeding ground south of Elgin
St.

7) Pond “D"- both the inlet and the outlet are to and from the forebay,
respectively. There will be no opportunity for the sediment to settle in the
forebay.

8) Some road grades are very steep and steeper than shown on the drawing
in the east part of the proposed subdivision. If the Town requires a
change, it may affect the contributing areas to each pond.

9) There is very little information on the Preliminary Grading Plan particularly
adjacent to existing development.

C:\Users\jverge\AppData\Local\Microsoft\Windows\INetCache\Content. Outlook\ | AOM9U3D\Rondeau- Elgin St. E.- Cobourg 18-
05-23- letter to Cobourg.doc



Re: East Cobourg Rondeau Lands, Elgin Street East, Cobourg 3
File: OPA-02-16 Z-07-16 T14-16001-R

With respect to Phase 1, which is the subject of the red-line revision, Comments
2, 3,4, 5,6 and 7 should be addressed before approval. In an email from Glenn
McGlashon on May 24, 2018, he stated:

The OPA and re-zoning applies to the entire lands, while the draft approval is for
Phase 1 only. We can structure the draft conditions to clearly specify that the
Phase 1 draft plan may need to be modified post-draft approval at the
Town/GRCA's sole and absolute discretion in the event that circumstances
dictate during detailed engineering review, such as if pond sizing .is to be
changed and re-lotting is required. Future phases can be dealt with prior to draft
approval or as conditions to draft approval, where necessary.

This statement is acceptable to the GRCA; however, the proponent should be
made aware that there may be changes at the detailed design stage which could
affect the lotting in the subdivision.

Yours truly,

SLQ\\J& &/\\hfz\.

Leslie Benson, P.Eng.
Woatershed Services - Plan Review

Ci\Users\jverge\AppData\Local\Microsoft\Windows\INetCache\Content. Outlook\l AOM9U3D\Rondeau- Elgin St. E.- Cobourg 18-
05-23- letter to Cobourg.doc
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1.0 INTRODUCTION

1.1 Purpose
This Final Stormwater Drainage and Functional Servicing Report has been prepared
to review the infrastructure requirements to provide services for Phase 1 of the
proposed Plan of Subdivision 14T-06001-R. It will address sanitary sewer services,
watermain services and storm water drainage works required to proceed with Phase
1 of the development. This report will also discuss the storm water quality and
guantity control objectives for Brook Creek in accordance with the requirements of the

Ganaraska Region Conservation Authority.

1.2  Site Location and Description
The study area forms part of Lot 12 and 13, Concession 1 in the Town of Cobourg
and County of Northumberland. The Draft Plan comprises part of Registered Plan
39M-821 and Part of Block D Registered Plan 227. The site location is shown on the
attached Figure 1. The subject property to be developed encompasses Phase 1 of
the parent Subdivision 14T-06001-R. A Draft Plan of Subdivision Plan was previously
developed in consultation with the Town of Cobourg and various consultants to
produce a plan that is respectful of existing land forms, environmental features and
desired land use. Phase 1 of the development will consist of mainly residential units

in various forms, a school, open space blocks and a stormwater management pond

block.

Phase 1 of the plan is approximately 17.11 ha in size, with the main road access
fronting Elgin Street East. The Phase is bounded on the South by Elgin Street East,
on the west by existing residential properties and open fields, on the east by Brook
Creek and on the north by future phases of the development. The current site
consists primarily of a drumlin. The majority of the site presently drains in a
southeasterly direction to Brook Creek (at approximately 10% slope) and the

remaining drains northwest to Midtown Creek.

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 5
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2.0 SANITARY SEWERAGE
A 250mm sanitary sewer service is available on Elgin Street, approximately 200m
west of proposed Street A, at the intersection of Conger Avenue and Elgin Street.

The sewer at this location has an invert elevation of 97.12m ASL. The proposal is to

extend this 250mm sanitary sewer easterly on Elgin Street to the intersection of

Street A to service the development of Phase 1.

The internal sanitary sewer has been sized in accordance with the Town of Cobourg
design criteria, with consideration on minimum and maximum grades, depths and
velocity. The minimum sewer diameter within Phase 1 development will be 200mm,
with all terminal legs having a minimum grade of 1.00%. All service laterals will be
100mm diameter at 2.00% minimum grade. The proposed internal sanitary sewer
network is illustrated on the General Services Plan, Drawing 114057 D-1, and the
Sanitary Sewer Design Sheet is attached at the end of this report in Schedule 1.

The existing 250mm sanitary sewer on Elgin Street west of the development has a
capacity of approximately 37.22 L/sec. With the development of Phase 1 and the
existing flows currently draining to Elgin Street East, the total proposed flow will be
22.27L/sec. Therefore, this existing sanitary trunk can accommodate the anticipated
flows from Phase 1. Sanitary flows from Phases 2 and 3 are proposed to be
temporarily conveyed through Phase 1 to the Elgin Street East sewer. These
developments will increase total flows to 43.94 L/sec. This projected flow will slightly
exceed capacity in the existing sanitary sewer in Elgin Street East but is only
temporary. Ultimately, with the extension of a trunk sewer north on Brook Road, only
Phase 1 will utilize the Elgin Street East sewer, as described further below. The
Sanitary Sewer Design Sheet and Sanitary Drainage Area Scheme for the sewer on

Elgin Street are attached at the end of this report in Schedule 1.

As future phases are developed, including the lands south of Elgin Street, the existing
sanitary trunk sewer on Brook Road will need to be extended north to Elgin Street

East. The 375mm sanitary trunk sewer will ultimately connect into the internal

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 6
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sanitary sewer at MH SA-21 on Street B of Phase 1. This connection will allow all
sanitary flows from future phases temporarily draining through Phase 1 (Phases 2
and 3), to be redirected south to the Brook Road sanitary trunk sewer. This will leave
the majority of sanitary sewage from Phase 1 to permanently be conveyed to Elgin
Street. The Phasing Plan developed during conceptual design can be seen in

Drawing PS-8.

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 7



3.0 | WATER DISTRIBUTION SYSTEM

There is an existing 400mm watermain on Elgin Street which that reduces to 200mm

at Conger Avenue, and continues east on Elgin Street East to terminate
approximately 95m west of the proposed intersection of Street A and Elgin Street.
The proposal is to remove and replace the 200mm watermain on Eigin Street with a
400mm watermain and extend it easterly to Street A. This will allow Phase 1 of the
subdivision to be serviced by extending a 300mm watermain northerly on Street A
through the development. The proposed 400mm watermain on Elgin Street East will
ultimately be extended further east to Brook Road and then south to service future
phases and to loop the network. The proposed watermain network is illustrated on the
General Services Plan, Drawing 114057 D-1, attached at the end of this report.

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 8



4.0 STORMWATER DRAINAGE

The majority of Phase 1 will drain to a stormwater management facility identified as

Pond D in the Preliminary Stormwater Report submitted with Draft Plan Application.
Pond D is located at the south/west corner of Phase 1, adjacent to Elgin Street East
and Street A. This facility has been sized to attenuate post-development peak flows
to be equal to or less than pre-development levels, discharging to Brook Creek. It
should be noted that this pond is intended to work in conjunction with an additional 4
stormwater management facilities throughout the development, all attenuating flows
to Brook Creek. The other ponds will be developed in subsequent phases and were
sized accordingly in the preliminary design phase. Refer to the Conceptual Servicing

last dated March 2018 prepared by this office for further details.

4.1 Minor Storm Sewer System
The proposed storm sewer system will be designed as per Town of Cobourg and
GRCA Technical and Engineering Guidelines for Stromwater Management
Submissions, based on a 5-year return frequency event. The storm sewer system has
also be designed to accommodate the house foundation drains such that the 25 year
hydraulic grade line (HGL) does not rise closer than 0.3m below the underside of the
basement floor. The storm sewer drainage network indicates the location of

manholes, pipe sizes, and pipe grades as illustrated on the General Services Plan,

Drawing 114057 D-1

Due to grading constraints, it is not possible to convey minor flows from Street A
south of Lot 49 to the proposed stormwater management facility. This area is
proposed to discharge uncontrolled to a proposed ditch on Elgin Street. The
controlled discharge from the proposed pond and the uncontrolied flow from the
remaining development will drain to Brook Creek north of the Elgin street cross

culvert. The Storm Sewer Design Sheet is attached at the end of this report in

Schedule 1.

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 9



4.2 Major Storm Drainage System
In addition to providing a minor storm sewer system to convey frequent storm sewer
events, the Town of Cobourg and GRCA Design Criteria requires that overland flows
from major storm events, including the 100-year storm, be contained within the road
right-of-way or conveyance routes. Consequently, road grades and lot grades are

designed to positively convey the major storm system to an acceptable outfall.

Flows in excess of the 5-year storm will be conveyed to two low points. Approximately
8.846ha of major flow will be conveyed to a low point on Street B, where it will spill
into the proposed stormwater management facility from the north. The weir at the low
road point and reinforced pond slope will convey 2.458m3/s to the main cell of the
facility. Supporting calculations for the weir sizing are attached in Schedule 4. The
remaining overland flows, approximately 1.840ha, will be conveyed to a second low
point at the intersection of Street A and Elgin Street where it will flow uncontrolled to

the aforementioned ditch on Elgin Street on the south side of the facility.

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 10



5.0 PERMANENT STORMWATER QUALITY CONTROLS

As previously mentioned, a Stormwater Management Pond is proposed to provide
quality, erosion and quantity controls at the end of the proposed storm sewer system

as required by Ganaraska Region Conservation Authority’'s Technical and

Engineering Guidelines for Stormwater Management Submissions.

Enhanced detention wet ponds have been selected as the end of pipe facility to
provide water quality control for the development. Engineering drawings illustrating
the details of the Stormwater Management Facility D are provided on Drawing

114057 C-12, C-13, and C-14.

The minor storm sewer drainage area tributary to the pond is 11.417ha, including the
pond block. This tributary mainly consist of low density and medium density
residential lots and park and school blocks. According to the GRCA guidelines, low
and medium density residential lots should have an impervious level of 60% and 75%
respectively. A conservative average imperviousness of 65% was used in sizing the
facility. Supporting calculations are attached in Schedule 3. Quality control volume
requirements for Level 1 Enhanced fisheries protection were extracted from the

Stormwater Management Practices Planning and Design Manual (MOEE, March

2003). Given the above information, the permanent and active (fluctuating) water

quality storage requirements are tabulated below:

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 11



TABLE 1 — PERMANENT POOL STORAGE VOLUME REQUIREMENTS

IMPERVIOUS | PERMANENT | FLUCTUATING | TOTAL | PERMANENT | FLUCTUATING
LEVEL (%) | STORAGRE | STORAGRE | DRAINAGE | VOLUME | VOLUME
. VOLUME VOLUME | AREA(ha) | REQUIRED | REQUIRED
REQUIRED | REQUIRED | (m?) (m?)
(m%ha) (m%ha) . .
80 200 40 0.970 194 39
70 185 40 0.877 162 35
65 175 40 8.846 1580 361
65 175 40 1.081 189 43
11.774 2093 471

In addition to the above requirements for quality controls, additional fluctuating
volume is recommended within the stormwater facilities to minimize further erosion in
the Brook Creek. The active (fluctuating) storage volume has been extended to
include the runoff generated by a 25mm storm eve’nt. This volume will be detained for

a minimum duration of 24 hours. The required volumes for erosion control are as

follows:

TABLE 2 - PERMANENT POOL STORAGE VOLUME REQUIREMENTS

IMPERVIOUS TOTAL RUN-OFF TOTAL VOLUME
LEVEL (%) | RAINFALL DEPTH DRAINAGE AREA | REQUIRED

(mm) (mm) (ha) (m?)

80 25 20.75 0.970 201

70 25 19.12 0.877 168
65 25 17.44 8.846 1574

65 25 17.43 1.081 188
11.774 2100

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS Page 12




The Visual Otthymo Summary Files for determining the erosion control volume are

attached in Schedule 3 of this report.

5.1 Extended Detention Wet Pond Design Characteristics — Pond D
The proposed design for the wet pond, shown on drawing 114057 C-12, has the

following characteristics:
e 7:1 side slopes above active (fluctuating) water surface elevation;
¢ 4:1 side slopes below permanent pool water surface elevation;
e 6:1 bench at permanent pool water surface elevation;
¢ 3:1 side slopes above the 100year water surface elevation;
e 102.25m permanent pool elevation;
e 1.75m permanent pool depth;
e 2287m?3 permanent volume provided;
o 0.75m water surface fluctuation;
¢ 103.00m maximum water quality fluctuating elevation;
e 2221m?3 water quality fluctuating volume provided;
¢ sediment forebay at inlet location;
e detention time between 24-48 hours;
¢ 4.0m maintenance access;
¢ 103.75m maximum 100-year water surface elevation;
e 5484m?3 maximum fluctuating volume provided;

The pond discharges to Brook Creek tributary via a proposed 600mm storm sewer
outfall and outfall channel. Given the above characteristics, the proposed stormwater
management pond will provide the permanent and fluctuating volumes required to

obtain Level 1 fisheries habitat protection in addition to minimizing downstream

erosion.

5.2 Sediment Forebay
One storm sewer outfall is proposed for the stormwater management facility. The

sediment forebay is proposed with a hard bottom surface consisting of cable concrete
blocks to facilitate maintenance. The forebay will be separated from the rest of the
pond by a submerged earth berm which is set at the permanent water surface level. A

300mm flow through culvert has also been proposed as per GRCA guidelines. In

D.G. BIDDLE & ASSOCIATES LIMITED
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addition to the above, the sediment forebay has been designed with the following

characteristics:

+ the forebay will be designed to settle out 150 um particles-
o the forebay will not exceed 1/3 of the pond surface area
o the forebay length will be such that the dispersion velocity will be 0.5m/s at the

forebay berm

Calculations for the sediment forebay designs for the stormwater management facility

can be found in Schedule 3.

5.3 Mitigating Thermal Impacts
In accordance with Section 4.4 of the MOE Stormwater Management Planning and
Design Manual, the following mitigation measures were reviewed with the design to

minimize increased temperature of the stormwater effluent.

5.3.1 Pond Configuration
The proposed pond has been configured with a length to width ratio of approximately
2:1 to prevent the occurrence of large open areas of water which cannot be shaded
with the planting strategy. In addition, the location of the pond outlet is proposed at
the opposite end of the facility from the inlet to ensure conveyance of stormwater

through the facility and minimize the occurrence of ‘dead-zones’.

5.3.2 Riparian Planting Strategy
The purpose of providing planting for a wet pond facility is to provide shading,
aesthetics, safety and enhanced pollutant removal. In wet ponds there are varying
zones for plantings based on water depths and the expected frequency of wetting. A
planting strategy for the pond has been prepared by a Henry Kortekaas & Associates

and is attached at the end of this report.

D.G. BIDDLE & ASSOCIATES LIMITED
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5.3.3 Bottom Draw Outlet
The design proposed for the water quality pond discharge structure for the
stormwater management pond will be a combination of a reverse slope outlet pipe
and an internal perforated riser with a control discharge orifice plate. This discharge
structure is detailed on drawing 114057 C-14 and is located in Manhole A in the pond
embankment for ease of operations and maintenance. The reverse slope pipe allows
flows to discharge the pond from the lower permanent pool, while the perforated riser
with a 130mm control discharge orifice plate provides the 24 hour drawdown time to
allow sediment removal. Calculations for the water quality discharge structure orifice

sizing can be found in Schedule 3.

The discharge structure is proposed with a 300mm gate valve to assist in pond draw
down for maintenance of the facility. Pumps are required to completely draw down
the facility during infrequent maintenance requirements. Pump lines for maintenance

should discharge to CBMH C.

5.3.4 Night-time Release
The outlet of the facility has been designed to operate hydraulically, to minimize
monitoring and maintenance requirements. Therefore, the implementation of

electrical and mechanical devices to provide real time outlet controls is not

recommended.

5.3.5 Outlet Channel Design
The outfall for the proposed facility will be located in close proximity to the existing
watercourse. The proposed outfall includes a 75m natural channel design prepared
by Geomorphix. A planting strategy for the outfall channel has also been prepared by
Henry Kortekaas and Associates to provide shading and further reduce the discharge

water temperature prior to connecting to Brook Creek.

D.G. BIDDLE & ASSOCIATES LIMITED
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5.4 Monitoring and Maintenance

In order to ensure that the stormwater management pond will function and operate as

intended, a monitoring and maintenance plan must be developed. The following

monitoring and inspection program is recommended for the wet pond facility. The

monitoring program described below is recommended for the Town of Cobourg

Maintenance Staff once the facilities have been assumed by the Town.

Monitoring and inspection after every significant rainfall event during the first
two years of operation (approximately 4 inspections per year). Annual
inspections after the initial two years.

The monitoring and inspections should include observations of the hydraulic
operation (draw down time, inlet and outlet function); condition of vegetation in
all zones of the pond (wet and dry); evidence of grease/oil contamination; trash
build-up. Table 6.1 of the MOE Stormwater Management Practices Manual,

attached in Schedule 6, describes how to assess the facility’s hydraulic

operation.

The following maintenance program is recommended for the wet pond facility:

Grass cutting and weed control is not recommended.

Once the upland plantings are stabilized there will be little need of
maintenance in this area. Shoreline plantings and aquatic plantings may
require re-establishment every 2-5 years as observation dictates.

Sediment removal frequency is dependent on a number of factors from
upstream land use and development activities to municipal street sanding
practices. We have recommended an annual measurement of sediment depth
accumulation and removal frequency should be based on this observation with
a suggested removal frequency of every 10 years.

Inlet and outlet structures should be maintained to clear blockage as required
by observation. Maintenance replacement of these structures is based on life
span of the materials.

Trash removal is recommended on a yearly basis or as observation requires

based on surrounding airborne trash accumulation.

D.G. BIDDLE & ASSOCIATES LIMITED
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Monitoring and maintenance of the facility prior to being assumed by the Town of

Cobourg is the responsibility of the Developer. The same schedule described above

is recommended.

5.5 Bio Retention Swales
Additional measures have been proposed to further enhance the quality of the
stormwater by implementing Low Impact Development practises in the form of bio-
retention swales. Theses swales have been sized to capture a 10mm rainfall event
which would then percolate into the native soil to facility groundwater recharge.
Excess rainfall would drain overland into the storm sewer network. Supporting sizing

calculations are found at the end of this report in Schedule 4.
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6.0 STORMWATER QUANTITY CONTROLS

6.1 Pre-Development Conditions to Brook Creek
Pre-Development conditions were assessed at two locations along Brook Creek, as
illustrated on Figure 2, Pre-Development Drainage Scheme. The first point,
hydrologic reference Point A, is located at the Elgin Street cross culvert. The tributary
drainage area at this location is 85.21ha. The second point, hydrologic reference
point B, is south of Elgin Street at the future outfall location for Pond E in Phase 6.
This reference point was utilized to provide a direct comparison with post-

development conditions. The pre-development tributary area at this location is

113.93ha.

The subject property consists of a fine to medium sandy loam with poor to good sall
moisture according to the Hydrogeological Assessment prepared by GOFFCO
Limited (July 2006). Based on Design Chart 1.09 from the MTO Drainage Manual a
CN value of 65 was used to simulate pre-development conditions. The
Hydrogeological Assessment can also be found in the Conceptual Servicing Report

submitted with the Draft Plan Application (March 2018).

The time of concentration travel paths tributary to Points A and B along Brook Creek
were determined using the Upland Method. Supporting calculations are included in
Schedule 2. Using the computer program Visual Otthymo 3.0, pre-development flows
were computed using a 24-hour Chicago distribution rainfall event for the 2 to 100-
year events. The NASH HYD sub-routine was used to simulate the performance of
each drainage area with the appropriate time to peak value. The SHIFT HYD sub-
routine was used to simulate lag time for distant drainage areas relative to the
hydrologic reference point. Tabulated below in Table 3 are the anticipated pre-
development peak flows at the reference points of Brook Creek. Supporting

calculations are attached at the end of this report in Schedule 2.
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TABLE 3 - Pre-development Peak Flows to Brook Creek

‘  24hr CHICAGO PRE-DEVLOPMENT PEAK FLOW
RETURN ~ (m3ls) .
PERIOD — :
years ~ POINTA POINTB
(ELGIN CROSSING) (SOUTH OF ELGIN)
2 0.534 0.702
5 1.037 1.365
10 1.368 1.797
25 2.484 3.259
50 3.321 4.382
100 4.420 5.746

6.2 Pre-Development Conditions to Midtown Creek (Phase 1)

The pre-development drainage area flowing from the property to Midtown Creek in
Phase 1 was determined to be 8.69ha as seen in Figure 2. Using the computer
program Visual Otthymo 3.0, pre-development flows were computed using a 24-hour
Chicago distribution rainfall event for the 2 to 100-year events. The NASH HYD sub-
routine was used to simulate the peak flows. Tabulated below in Table 4 are the
anticipated pre-development peak flows draining from the Phase 1 development
towards Midtown Creek. The Visual Otthymo output files are attached in Schedule 3.

TABLE 4 — Pre-development Peak Flows from Phase 1 to Midtown Creek

=1
24hr CHICAGO
RETURN |PRE-DEVLOPMENT
PERIOD PEAK FLOW
years (m®fs)
2 124
5 233
10 309
25 552
50 688
100 1.068
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6.3 Post Development Conditions to Brook Creek
We have reviewed the post-development watershed using the STANDHYD sub-
routines of the computer modelling software Visual Otthymo 3.0. For a direct
comparison with pre-development, the post development watershed for the
development has been modelled using a 24-hour Chicago distribution rainfall event
for the 2, 5, 10, 25, 50 and 100 year events. A total impervious ratio of 65% was used
along with a total directly connected ratio of 55%. As with pre-development, the 24-

hour Chicago storm generated the greatest post-development runoff peak flows and

volumes.

As previously mentioned in Section 4.0, the post-development flows from Phase 1
were assessed in conjunction with the remaining lands of the Parent Subdivision
draining to Brook Creek in post-development conditions. There are four additional
stormwater management facilities that will attenuate post-development flows to Brook
Creek and will be constructed in subsequent phases of construction. These ponds
were previously simulated and designed in the preliminary design stage. Therefore,
the preliminary stage-storage relationships for the remaining four ponds were used in
the overall post development flow analysis with the detailed design of Phase 1. The
overall hydrologic model for the drainage area will need to be updated as each phase
and pond is developed through detail design to ensure pre-development peak flows in
Brook Creek are met. The overall post-development drainage boundaries for the
Parent Subdivision, including Phase 1, can be seen on Figure 3. The preliminary
design of the remaining four ponds can be found in the Conceptual Servicing Report

(March 2018).

The quantity control storage for Stormwater Management Pond D in Phase 1 is
achieved through the excavation and berming of the facility, providing 300mm
freeboard above the maximum 100year water surface elevation. The ROUTE
RESERVOIR sub-routine was used to simulate the performance of the facility. A
comparison of the post and routed post development peak flows is tabulated below in
Table 4 for the 24-hour Chicago design storm. Standard values were used in the

D.G. BIDDLE & ASSOCIATES LIMITED
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model as outlined in the “Technical and Engineering Guidelines for Stormwater
Management for Submissions” prepared by GRCA (December 2014). Appendix C of
the Guideline is attached at the end of the report in Schedule 3. The Visual Otthymo
output files are also attached in Schedule 3. Table 4 compares pre-development,
post-development, and controlled flow releases for the 2 through 100 year storm

return periods for the Brook Creek watershed.

TABLE 5 — Pre-development vs Post-development Peak Flows to Brook Creek

PRE- : ! ROUTED POST-DEVELOPMENT FLOW @ PRE- ] ROUTED POST-
RETURN | DEVELOPMENT POINT A DEVELOPMENT | DEVELOPMENT
PERIOD. | FLOW @ POINT (m®s) FLOW @ POINT | FLOW @ POINT
years A B B
| (m®/s) TUNCONTRO-] PONDD WSE |#1OTAL | (m¥/s) (m?¥s)
‘ LLED FLOW |DISCHARGE| (m) (m¥s)
(m¥s) (m¥s)

2 0.534 0.348 0.029 103.00 | 0.503 0.702 0.545

5 1.037 0.456 0.256 103.10 | 1.002 1.365 1.209

10 1.368 0.612 0.380 103.20 | 1.377 1.797 1.608

25 2.484 0.974 0.528 103.40 | 2.313 3.259 2.684

50 3.321 1.032 0.555 103.50 | 2.762 4.382 3.286

100 4.420 1.799 0.579 103.75 ] 4.024 5.746 4,328

" Pertains only to uncontrolled flows from Phase 1 to Brook Creek - VH Nodes 26 + 74.

2 Pertains to total flows from Parent Subdivision draining to Hydraulic Point A.

As reported above, all post development flows up to and including the 100-year return
frequency, will be effectively be attenuated to the pre-development levels for the

Brook Creek watershed. Therefore, no adverse impact to the downstream drainage

system is anticipated.
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6.4 Post Development Conditions to Midtown Creek (Phase 1)
We have reviewed the post-development drainage boundary flowing to Midtown
Creek. The STANDHYD and NASHYD sub-routines of the computer modelling
software Visual Otthymo 3.0 was used to determine the total peak flows. The post
drainage area for the development has been modelled using a 24-hour Chicago
distribution rainfall event for the 2, 5, 10, 25, 50 and 100 year events. This area will
be pervious as it will mainly consist of the rear yards and half the roof drainage.
Therefore, a total impervious ratio of 25% was used for the area that is being
developed along with a total directly connected ratio of 25%. As with pre-
development, the 24-hour Chicago storm generated the greatest post-development

runoff peak flows and volumes.

TABLE 4 - Post-development Peak Flows - Midtown Creek

| PRE-DEVLOPMENT| ROUTED POST-
RETURN PEAK FLOW DEVELOPMENT
PERIOD - (mdls) FLOW @ POINT A
years (m¥/s)
2 124 122
5 233 175
10 309 215
25 552 353
50 688 436
100 1.068 720

As reported above, all post development flows up to and including the 100-year return
frequency, will be attenuated to the pre-development levels for the Midtown Creek

watershed. Therefore, no adverse impact to the downstream drainage system is

anticipated.
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6.5 Emergency Overflow

In the event the quantity control structures and orifice become blocked, a 14.0m wide
emergency overflow weir has been proposed to convey flows up to the 100 year post-
development storm event without overtopping the top of bank of the pond. The
storage provided is the volume of water betwéen the 100 year WSE and the top of
bank (103.75m to 104.05m). The results from the 100 year event are tabulated below

in Table 5. The Visual Otthymo Summary files and calculations for the emergency

flow weir are attached in Schedule 3.
TABLE 5 - STORAGE VOLUMES

RETURN | INFLOW OUTFLOW STORAGE STORAGE
PERIOD (mdls) (mls) PROVIDED USED
years (m?) (m)
100 5.021 3.957 1524 1506

As reported above, the top of bank should not be overtopped in the event the orifices

become blocked.
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7.0 TEMPORARY EROSION AND SEDIMENT CONTROLS

During the construction period, the removal of natural vegetation causes the transport

of large amounts of sediment during rainfall events. To minimize the sediment laden
stormwater leaving the site during construction, it is recommended the following

sediment control techniques be implemented.

Perimeter Enviro Fence

Controlled Construction Vehicle Access Routes
Rip-Rap Check Dams

Temporary Sediment Traps

Sediment Control Pond

I A

Good Housekeeping Practices

Details on the above measures are illustrated on the Erosion and Sediment Control

Plan, drawings 114057 ES-1 of the engineering drawings.
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8.0 CONCLUSION

The above Final Stormwater Drainage and Functional Servicing Report has been
prepared in support of the Phase 1 development of the Villages of Central Park
Subdivision to identify the servicing requirements to proceed. The following is a
summary of the servicing investigation which has been prepared in the preceding

text.

e This report is to be read in conjunction with the Conceptual Servicing Report
for the parent Subdivision prepared by this office most recently revised March

2018.

o The existing 250mm sanitary sewer on Elgin Street will be extended easterly to
the intersection of Street A to service Phase 1 of the development. This sewer
will also be utilized to temporarily service Phases 2 and 3 until the 375mm
trunk sewer is extended north on Brook Road.

¢ Watermain infrastructure will be provided with the extension of the existing
400mm watermain on Elgin Street to the intersection of Street A. A 300mm
watermain network will tee into the 400mm watermain extension to service the

development.

e On-site storm sewers have been sized to accommodate a 5-year return

frequency post-development event as per Town of Cobourg and GRCA Design

Criteria;

e The implementation of a Stormwater Management Facility (Pond D) will
provide Level 1 Enhanced quality control for Brook Creek in addition to

providing cooling of urban stormwater discharges;

e The detention of runoff from a 25mm storm event for 24 to 48 hours will

minimize further erosion of the receiving watercourse;

D.G. BIDDLE & ASSOCIATES LIMITED
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e The Stormwater Management Pond allows for all storm events, up to and
including the 100-year return frequency, to be attenuated to pre-development

flows at the outfall to the existing tributary of Brook Creek;

e Temporary sediment controls during construction can be managed by the use
of perimeter enviro fence, temporary sediment ponds/traps, construction

vehicle access route, rip-rap check dams and good engineering practices.
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SCHEDULE 1

- SANITARY SEWER DESIGN SHEET
INTERIM CONDITIONS — PHASE 1

| - SANITARY SEWER DESIGN SHEET =~
FUTURE INTERIM CONDITIONS — PHASE 1, 2, 3

- SANITARY SEWER SCHEME D-3 (JUNE 1988)

- SANITARY SEWER SCHEME D-3 (SEPT 2002)

- UNDERGROUND SERVICES C-3 (MAY 1988)
- STORM SEWER DESIGN SHEET |
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SANITARY SEWER DESIGN SHEET

INTERIM CONDITIONS - PHASE 1
D.G.BIDDLE & ASSOCIATES LTD.

consuiting engineers

PAGE 1 0OF 3

MUNICPALITY TOWN OF COBOURG DESIGN BY H.R. CRITERIA
PROJECT RONDEAU (COBOURG) LTD. CHK'DBY MB.C. n 0.013 SINGLE FAMILY  3.23 persons/unit
PROJECT # 114057 DATE JUNE 2019 TOWNHOUSE ~ 2.68 persons/unit
LOCATION RESIDENTIAL COMMERCIAL oS JINSTIUT FLOW (ifs) PIPE DATA
STREET FROM TO GROSS| DEN- | PoPU-| PFF [TOTAL| TOTAL] LOT |FLOOR|FLOOR]| LOT | LoT | RES | SEWAGE |comm|INDUS| INST [ TOTAL
MH MH AREA | SITY |LATION POPU-| AREA | AREA | SPACE| AREA | AREA | AREA |INFIL FLow | size | GRADE | cAPACITY | VELOCITY
(ha) LATION| (ha) | (ha) | INDEX| (ha) | (ha) | (ha) Jo026| 00042 | 208 [ 104 {130 Vs Jmm| % s mis
3.23 0.50
SENTON DRIVE SAA SA2 0.80 42 | 380 | 42 | 080 021| 067 | 0.00 | 0.00 | 0.00| 0.88 | 200| 1.00 34.21 1.06
SA2 SA3 0.65 39 | 3.80 | 81 1.45 038| 129 | 000 | 0.00 | 0.00| 1.67 J200] 0.80 30.60 0.94
SA3 SA4 0.26 10 | 3.80 | o1 1.71 044 | 145 | 0.00 | 0.00 | 0.00| 1.90 | 200 | 1.50 41.90 1.29
STREETE SA27 SA-26 0.41 23 | 3.80 | 23 | 041 011] 037 0.00 | 0.00 | 0.00 | 0.47 | 200| 1.00 34.21 1.06
SA26 SA4 0.13 3 | 380 26 | 054 014 | 0.41 0.00 | 0.00 | 0.00| 056 | 200| 1.00 34.21 7.06
SENTON DRIVE SA4 SA5 0.58 32 | 3.80 | 149 | 2.83 074 | 238 | 0.00 | 0.00 | 0.00| 3.11 § 200 | 1.00 34.21 1.06
SA5 SA6 0.46 26 | 380 | 175 | 3.29 086] 279 | 0.00 | 0.00 | 0.00] 365 ] 200] 0.50 24.19 0.75
SA-27 SA-28 0.23 7 1380 7 0.23 0.06 | 0.11 0.00 | 000 | 0.00] 017 | 200] 1.00 34.21 1.06
STREET E SA-28 SA-28A 0.86 50 | 3.80 | 57 1.09 028 | 0.01 0.00 | 0.00 | 0.00 ] 1.19 J 200 | 0.50 24.19 0.75
SA-28A SA-29 0.17 10 | 3.80] 67 | 126 033] 107 | 0.00 | 0.00 | 0.00] 1.40 | 200 1.00 34.21 1.06
SA29 SAB 0.56 33 | 3.80 | 100 | 1.82 047 | 160 ] 0.0 | 0.00 | 0.00] 2.07 | 200 | 2.20 50.75 1.56
SAG SA7 0.10 3 | 380 278 | 521 135 | 4.44 000 | 0.00 | 0.00| 579 [ 200 | 1.30 39.01 1.20
DENTON DRIVE SA-7 SA-8 380 | 278 | 5.21 ‘ 135| 444 | 000 | 000 | 0.00] 579 J200| 2.40 53.00 163
*STUB SA8 380 0 0.00 000] 000 | 000 | 0.00 | 0.00] 0.00 |375] 050 | 129.33 113
SA8 SA9 0.13 3 | 380 | 281 | 534 739| 448 | 000 | 0.00 | 0.00 | 587 | 375| 0.80 | 163.50 143
STREET A SA 9 SA10 0.30 10 | 3.80 | 291 | 564 147 | 464 000 | 0.00 | 0.00| 641 [ 375] 090 | 173.52 752
SA10 SA-11 0.31 10 | 3.80 | 301 | 595 155| 480 | 000 | 0.00 | 0.00| 635 | 375] 080 | 173.52 152
SA-11 SA12 0.33 13| 3.80 | 314 | 6.28 263 | 163 | 501 0.00 | 000 | 3.42 | 10.06 | 375 | 050 | 129.33 113

* Sanitary flows from future phases




SANITARY SEWER DESIGN SHEET PAGE 2 OF 3

INTERIM CONDITIONS - PHASE 1
D.G.BIDDLE & ASSOCIATES LTD.

consulting engineers

MUNICPALITY TOWN OF COBOURG DESIGNBY HR. CRITERIA
PROJECT RONDEAU (COBOURG) LTD. CHK'DBY MBC. n 0.013 SINGLE FAMILY  3.23 persons/unit
PROJECT # 114057 DATE JUNE 2019 TOWNHOUSE 2.68 persons/unit
LOCATION RESIDENTIAL COMMERCIAL '{‘,gﬂf 'NST,:“”' FLOW (Ifs) PIPE DATA
STREET FROM TO GROSS| DEN- | POPU- | PFF | TOTAL] TOTAL] LOT | FLOOR|FLOOR| LOT I LOT ] RES | SEWAGE |COMM]INDUSTINST [TOTAL
MH MH AREA | SITY |LATION POPU-| AREA | AREA | sPack| AREA | AREA | AREA hINFIL FLOW | SIZE | GRADE | CAPACITY | VELOCITY
(ha) LATION| (ha) | (ha) | INDEX| (ha) | (ha) | (ha) J o026 | 00042 | 208 | 104 | 130 s Imm| % s mis
3.23 0.50
STREETB SA-12 SA-21 0.68 39 | 380 | 353 | 696 263 11811 563 0.00 | 0.00 | 342 | 10.86 | 375] 100 | 182.90 1.60
SA-21 SA-22 0.62 32 | 380 | 385 | 7.58 263 197 | 614 000 | 0.00 | 342 | 1153 [ 250 | 1.00 62.04 722
STREET C SA-25 SA-22 0.65 32 | 380 | 32 0.65 017 ] 051 0.00 | 0.00 | 0.o0] 068 J200]| 1.00 34.21 1.06
SA-22 SA-23 0.55 26 | 3.80 | 443 | 878 263 [228| 707 0.00 | 0.00 | 3.42 | 1277 [ 250 | 0.80 5549 7.0
STREET B SA23 SA-24 380 | 443 | 878 263 | 228 | 707 000 | 000 | 342 12.77 [ 250 | 0.50 43.87 0.87
SA-24 SA-14 0.39 16 | 3.80 | 450 | 9.17 263 1238 733 0.00 | 000 | 342 ] 1313 [ 250 | 1.00 62.04 100
SA-12 SA-13 0.49 6 | 380 | 16 0.49 013 | 026 000 | 0.00 | 000] 038 1200 200 48.30 1.49
SA-13 SA-14 057 19 | 380 | 35 1.06 028 | 056 0.00 | 0.00 | 0.00 | 0.83 [ 200] 270 56.22 773
SA-14 SA-15 0.40 6 | 380 | 510 | 1063 263 276 | 814 000 | 0.00 | 3.42 | 1432 | 250 | 2.50 98.09 1.04
STREET A SA-15 SA-16 0.81 29 | 3.80 | 539 | 11.44 263 | 207 | 860 0.00 | 000 | 3.42 | 15.00 | 250 | 2.00 87.73 173
SA-16 SA-17 0.28 70 | 380 | 549 | 11.72 263 | 305| 876 000 | 000 | 3.42] 1523 [ 250 | 3.00 107.45 212
SA17 SA-18 026 70 | 3.80 | 559 | 11.98 263 | 311 892 0.00 | 000 | 342 | 15.46 | 250 | 1.60 78.47 755
SA-18 SA-19 0.32 10 | 3.80 | 560 | 12.30 263 1320 908 000 | 0.00 | 342 1570 [ 250 | 0.50 43.87 0.87
ELGIN STREET SA-19 SA-20 0.30 0 | 380 | 569 | 12.60 263 | 328| 908 000 | 0.00 | 342 1578 [ 250 | 0.50 43.87 0.87
EAST SA20 |EXMH (MH5)| 029 0 | 380 ] 569 | 12.89 263 | 335| 908 0.00 | 000 | 342 | 15.85 | 250 | 0.50 23.87 0.87
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MUNICPALITY TOWN OF COBOURG DESIGN BY H.R. CRITERIA
PROJECT RONDEAU (COBOURG) LTD. CHK'DBY MB.C. n 0.013 SINGLE FAMILY  3.23 persons/unit
PROJECT # 114057 DATE JUNE 2019 TOWNHOUSE  2.68 persons/unit
LOCATION RESIDENTIAL COMMERCIAL peondl LadMbd) FLOW (ifs) PIPE DATA
STREET FROM TO GROSS| DEN- | POPU- | PFF | TOTAL] TOTAL] LOT |FLOOR]|FLOOR| LOT I LOT | RES | SEWAGE | COMM|INDUS|INST | TOTAL
MH MH AREA | SITY |LATION POPU-| AREA | AREA | SPACE| AREA | AREA | AREA |INFIL FLOW | SIZE | GRADE | CAPACITY | VELOCITY
(ha) LATION| (ha) | (ha) | INDEX| (ha) | (ha) | (ha) J o026 | 00042 | 208 | 104 [130] ws Imm| % s m/s
0.50
EXISTING INFRASTRUCTURE
DENTON DRIVE MH C MH 1 1.31 62 | 3.80 | 62 731 0.34 | 0.99 0.00 | 0.00 | 0.00| 1.33 J200| 2.80 57.25 1.77
DENTONDRIVE! | MH1 MH 5 2.48 95 | 3.80 | 157 | 3.79 099 | 257 0.00 | 0.00 | 0.00 | 349 | 200 | 0.75 29.63 0.91
CONGER AVENUE
ELGIN STREET TOWNHOUSES 044 | 2.68 | 43 | 380 | 43 | 044
EAST / D'ARCY MH 5 EX MH 216 | 3.860 | 80 | 3.80 | 849 | 19.28 | 0.14 0.07 263 | 5.07 | 1355 | 0.15 | 0.00 | 342 | 22.13 | 250 | 0.36 37.22 0.73

STREET
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MUNICPALITY TOWN OF COBOURG DESIGN BY H.R. CRITERIA
PROJECT RONDEAU (COBOURG) LTD. CHK'DBY MB.C. n 0.013 SINGLE FAMILY  3.23 persons/unit
PROJECT # 114057 DATE JUNE 2019 TOWNHOUSE ~ 2.68 persons/unit
LOCATION RESIDENTIAL COMMERCIAL Ehoog "NST;T“T' FLOW (lis) PIPE DATA
STREET FROM TO GROSS| DEN- | POPU- | PFF | TOTAL| TOTAL} LOT |FLOOR|FLOOR] LOT | LoT | RES | SEWAGE |COMM|INDUS| INST [ TOTAL
MH MH AREA | SITY |LATION POPU-| AREA | AREA | SPACE| AREA | AREA | AREA |INFIL FLOW | SIZE | GRADE | CAPACITY | VELOCITY
(ha) LATION| (ha) | (ha) | INDEX | (ha) |} (ha) | (ha) J o026 0.0042 | 208 | 1.04 | 130] ws Imm| % s m/s
3.23 0.50
DENTON DRIVE SAA SA2 0.80 42 | 380 | 42 | 080 0.21| 067 | 0.00 | 0.00 | 0.00| 0.88 | 200 1.00 34.21 1.06
SA2 SA3 0.65 39 | 3.80 | 81 1.45 038 | 129 | 0.00 | 0.00 | 0.00] 1.67 | 200 | 0.80 30.60 0.94
SA3 SA4 0.26 10 | 3.80 | o1 1.71 0.44 | 145 | 0.00 | 0.00 | 0.00| 1.90 ] 200 | 1.50 41.90 129
STREET E SA-27 SA26 0.41 23 | 380 | 23 | 0.41 041| 037 | 0.00 | 0.00 | 0.00| 047 §200]| 1.00 34.21 1.06
SA-26 SA4 0.13 3 | 380| 26 | 054 014 | 0.41 0.00 | 0.00 | 0.00| 056 | 200] 1.00 34.21 7.06
DENTON DRIVE SA4 SA5 0.58 32 | 3.80 | 149 | 2.83 0.74| 238 | 000 | 0.00 | 0.00| 3.11 | 200 1.00 34.21 1.06
SAS SA 0.46 26 | 3.80 | 175 | 3.29 086 | 279 | 0.0 | 0.00 | 0.00 | 3.65 | 200 | 0.50 24.19 0.75
SA-27 SA-28 0.23 7 | 380 | 7 0.23 0.06 | 0.1 0.00 | 0.00 | 0.00| 0.17 | 200 | 1.00 34.21 1.06
STREET E SA-28 SA-28A 0.86 50 | 3.80 | 57 1.09 0.28 | 0.1 0.00 | 0.00 | 0.00| 1.19 J 200 | 0.50 24.19 0.75
SA-28A SA29 0.17 10 | 3.80 | 67 1.26 0.33] 107 | 0.00 | 0.00 | 0.00 | 1.40 | 200] 1.00 34.21 1.06
SA-29 SA6 0.56 33 | 3.80 | 100 | 1.82 047 | 160 | 000 | 0.00 | 0.00| 2.07 | 200| 2.20 50.75 156
DENTON DRIVE SA6 SA7 0.10 3 | 380 278 | 5.21 135 | 444 | 0.00 | 0.00 | 0.00] 579 | 200] 1.30 39.01 1.20
SA7 SA8 3.80 | 278 | 5.21 1.35 | 444 | 0.00 | 0.00 | 0.00] 5.79 | 200| 2.40 53.00 1.63
STUB SA8 21.27 1130 | 3.77 | 1130 | 21.27 553 | 17.87 | 0.00 | 0.00 | 0.00 | 23.40 | 375 | 050 | 129.33 713
SA8 SA9 0.13 3 | 3.70 | 1411 | 26.61 6.92 | 2192 | 0.00 | 0.00 | 0.00 | 28.84 | 375 | 0.80 | 16359 1.43
STREET A SA-9 SA-10 0.30 10 | 3.70 | 1421 | 26.91 7.00 | 22.06 | 0.00 | 0.00 | 0.00 | 29.06 | 375 | 0.00 | 173.52 1.52
SA-10 SA11 0.31 10 | 3.60 | 1431 | 27.22 7.08 | 2220 | 0.00 | 0.00 | 0.00 | 29.28 | 375 | 0.0 | 173.52 152
SA11 SA-12 0.33 13 | 3.60 | 1444 | 27.55 263 1716 | 2239 | 0.00 | 0.00 | 3.42 | 32.97 [ 375 050 | 129.33 113
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MUNICPALITY TOWN OF COBOURG DESIGNBY H.R. CRITERIA
PROJECT RONDEAU (COBOURG) LTD. CHK'DBY MB.C. n 0.013 SINGLE FAMILY  3.23 persons/unit
PROJECT # 114057 DATE JUNE 2019 TOWNHOUSE 2.68 persons/unit
LOCATION RESIDENTIAL COMMERCIAL ';fle '”ST,'J”T' FLOW (lis) PIPE DATA
STREET FROM TO GROSS| DEN- | POPU- | PFF | TOTAL] TOTAL] LOT |FLOOR]FLOORI LOT | LOT [ RES | SEWAGE |COMM]INDUS]INST | TOTAL
MH MH AREA | SITY |LATION POPU-| AREA | AREA | sPACE| AREA | AREA | AREA |INFIL FLow | s1ze | GRADE | caPACITY | VELOCITY
(ha) LATION| (ha) | (ha) | INDEX| (ha) | (ha) | (ha) fo026| 00042 | 208 | 104 |130| s Jom| % s mis
3.23 0.50
STREET B SA-12 SA-21 0.68 39 | 368 | 1483 | 2823 263 | 734| 2294 | 000 | 000 | 342 33.70 | 375 1.00 182.90 7.60
SA-21 SA-22 062 32 | 368 | 1515 | 2885 263 | 750 | 2339 | 000 | 000 | 3.42 | 3431 | 250 | 1.00 62.04 122
STREET C SA-25 SA-22 065 32 | 380 32 0.65 017 ] 051 000 | 0.00 | 000] 068 |200| 1.00 34.21 1.06
SA-22 SA-23 055 26 | 3.66 | 1573 | 30.05 263 | 7811 2421 | 000 | 000 | 342 | 35.44 [ 250 | 0.50 43.87 0.87
STREET B SA-23 SA-24 366 | 1573 | 30.05 263 | 781] 2421 | 000 | 000 | 342 | 3544 | 250 | 0.50 43.87 0.87
SA.24 SA-14 039 16 | 366 | 1580 | 30.44 263 [ 701| 2443 | 000 | 000 | 342 | 3577 [ 250 | 0.80 5549 7.0
SA-12 SA-13 0.49 16 | 380 16 0.49 013 | 026 000 | 0.00 | 0.00] 038 J200] 200 48.39 1.49
SA-13 SA-14 057 19 | 380 | 35 1.06 028 | 056 0.00 | 0.00 | 000 0.83 §200] 225 51.32 158
SA-14 SA-15 0.40 16 | 365 | 1640 | 31.90 263 | 820| 2515 | 000 | 0.00 | 342 | 36.86 | 250 | 1.00 62.04 120
STREET A SA-15 SA-16 0.81 29 | 3.65 | 1669 | 32.71 263 | 850 2555 | 000 | 0.00 | 342 | 37.48 | 250 | 050 43.87 0.87
SA-16 SA-17 028 10 | 364 | 1679 | 32.99 263 [ 858 | 2560 | 0.00 | 0.00 | 342 37.69 | 250 | 050 43.87 0.87
SA17 SA-18 0.26 10 | 3.64 | 1689 | 33.25 263 | 865] 2583 | 000 | 000 | 3.42 | 37.90 | 250 | 1.00 62.04 122
SA-18 SA-19 032 10 | 364 | 1699 | 3357 263 [873| 2597 | 000 | 0.00 | 342 | 3812 [ 250 | 050 43.87 0.87
ELGIN STREET SA-19 SA-20 0.30 0 | 364 | 1699 | 33.87 263 | 881 | 2597 | 000 | 0.00 | 342 | 38.20 | 250 | 050 43.87 0.87
EAST SA20 | EXMH (MH 5) | 029 0 | 364 | 1699 | 34.16 263 | 888 ] 2597 | 000 | 000 | 342 | 3827 | 250 | 050 43.87 0.87
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STREET

MUNICPALITY TOWN OF COBOURG DESIGN BY HR. CRITERIA
PROJECT RONDEAU (COBOURG) LTD. CHK'DBY MB.C. n 0.013 SINGLE FAMILY  3.23 persons/unit
PROJECT # 114057 DATE JUNE 2019 TOWNHOUSE 2.68 persons/unit
LOCATION RESIDENTIAL COMMERCIAL ‘T"ng 'NST;TUT' FLOW (i/s) PIPE DATA
STREET FROM TO GROSS|[ DEN- | POPU- | PFF | TOTAL| TOTALI LOT |FLOOR|FLOORI LOT [ LOT [ RES | SEWAGE | COMM]INDUS] INST | TOTAL
MH MH AREA | SITY |LATION POPU-| AREA | AREA | SPACE| AREA | AREA | AREA ]INFIL FLOW | SIZE | GRADE | CAPACITY | VELOCITY
(ha) LATION| (ha) | (ha) | INDEX| (ha) | (ha) | (ha) Jo26| 00042 | 208 | 104 | 130 s fmm| % lis mis
0.50
EXISTING INFRASTRUCTURE
DENTON DRIVE MH C MH 7 7.31 62 | 380 | 62 1.31 034 | 099 0.00 | 0.00 | 000 7.33 §200| 280 57.25 1.77
DENTONDRIVE/ | MH 1 MH 5 248 95 | 3.80 | 157 | 3.79 099 | 251 0.00 | 0.00 |000]| 349 {200 | 0.75 29.63 0.91
CONGER AVENUE
ELGIN STREET TOWNHOUSES 044 | 268 | 43 | 380 | 43 0.44
EAST / D'ARCY MH 5 EX MH 216 | 380 | 80 | 359 | 1979 | 4055 | 0.14 0.07 263 170.54| 2983 | 015 | 0.00 | 342 | 4394 | 250 | 036 37.02 0.73
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STORM SEWER DESIGN SHEET
D.G.BIDDLE & ASSOCIATES LTD.

PAGE 10F 3

consulting engineers CRITERIA RUN OFF CO-EFFICIENTS
n 0.013 PARK 1=0.25
MUNICPALITY TOWN OF COBOURG DESIGNBY HR. STORM 5 YEAR SINGLE,SEMI 1=0.45
PROJECT RONDEAU DEVELOPMENTS CHK'D BY M.B.C. TOWNHOUSES,SCHOOL 1=0.75
PROJECT # 114057 DATE 17-May-19 APARTMENTS 1=0.75
COMMERCIAL 1=0.90
LOCATION DRAINAGE DATA RATIONAL DESIGN PIPE DATA
STREET FROM TO AREA| | | Axl JACCUM] T.C R FLOW | SIZE | GRADE | CAPACITY | VELOCITY | LENGTH | TIME | TOTAL | %
MH MH (ha) Axl min mm/hr L/sec mm % L/sec m/s m min TIME |LOAD
15.00
ST-1 ST-2 0.00 | 0.00 15.00 79.48 0.00 300 1.00 100.87 1.38 59.40 0.72 15.72 0.00
DENTON DRIVE ST-2 CBMH 3 0.00 | 0.00 15.72 77.69 0.00 300 2.00 142.66 1.96 66.50 0.57 16.28 0.00
CBMH 3 ST-4 0.40 | 0.60 | 0.24 0.24 16.28 76.33 50.92 300 3.00 174.72 2.39 54.99 0.38 16.67 | 29.15
ST-41 ST-40 0.00 | 0.00 15.00 79.48 0.00 300 1.00 100.87 1.38 51.11 0.62 15.62 0.00
E ST-40 CBMH 39 0.00 | 0.00 15.62 77.93 0.00 300 1.00 100.87 1.38 27.31 0.33 15.95 0.00
CBMH 39 ST-6 033 | 060 ] 020| 0.20 15.95 77.13 42.89 300 1.00 100.87 1.38 10.19 0.12 16.07 | 42.51
DENTON DRIVE ST-6 CBMH 5 0.00 | 0.20 16.07 76.84 42.72 300 1.20 110.50 1.51 17.06 0.19 16.26 | 38.66
CBMH 5 ST-4 039 [ 060]023]| 043 16.26 76.39 91.32 375 1.30 208.53 1.83 41.96 0.38 16.64 | 43.79
ST-4 ST-46 0.00 | 067 16.67 75.43 140.50 375 2.20 271.28 2.38 87.07 0.61 17.28 | 51.79
RLCB 1 CBMH 46 0.22 | 0.50 | 0.11 0.11 15.00 79.48 24.31 300 6.00 247.09 3.39 42.43 0.21 15.21 9.84
BLK 148 CBMH 46 ST-46 015 | 025 ] 0.04 | 0.15 15.21 78.95 32.92 300 4.10 204.25 2.80 23.27 0.14 15.35 | 16.12
CB 21 ST-46 035 [ 025]0.09]| 009 15.00 79.48 19.89 300 2.20 149.62 2.05 28.75 0.23 15.23 | 13.29
ST-46 ST-20 0.00 | 0.91 17.28 74.05 187.33 375 2.70 300.53 2.64 23.84 0.15 17.43 | 62.33
ST-41 ST-42 0.00 | 0.00 15.00 79.48 0.00 300 1.00 100.87 1.38 10.29 0.12 15.12 0.00
ST-42 CBMH 43 0.00 | 0.00 15.12 79.17 0.00 300 0.50 71.33 0.98 55.94 0.95 16.08 0.00
E CBMH 43 ST-43A 039 [ 075] 029 0.29 16.08 76.81 61.93 375 0.50 129.33 1.13 33.47 0.49 16.57 | 47.88
ST-43A ST-44 0.00 | 0.29 16.57 75.65 60.99 375 0.50 129.33 1.13 10.14 0.15 16.72 | 47.16
ST-44 CBMH 45 0.00 | 0.29 16.72 75.31 60.71 375 0.50 129.33 1.13 44.21 0.65 17.37 | 46.95
CBMH 45 ST-9 075 [ 075|056 | 0.85 17.37 73.84 174.49 525 0.50 317.23 1.42 9.09 0.11 17.47 | 55.00
DENTON DRIVE ST-6 CBMH 7 0.00 ] 0.00 15.00 79.48 0.00 300 1.00 100.87 1.38 57.59 0.69 15.69 0.00
CBMH 7 ST-8 036 [ 050]018] 0.18 15.69 77.74 38.90 300 0.50 71.33 0.98 38.36 0.65 16.35 | 54.54




STORM SEWER DESIGN SHEET
D.G.BIDDLE & ASSOCIATES LTD.

PAGE 2 OF 3

consulting engineers CRITERIA RUN OFF CO-EFFICIENTS
n 0.013 PARK 1=0.25
"|MUNICPALITY TOWN OF COBOURG DESIGNBY HR. STORM 5 YEAR SINGLE,SEMI 1=0.45
PROJECT RONDEAU DEVELOPMENTS CHK'D BY M.B.C. TOWNHOUSES,SCHOOL 1=0.75
PROJECT # 114057 DATE 17-May-19 APARTMENTS 1=0.75
COMMERCIAL 1=0.90
LOCATION DRAINAGE DATA RATIONAL DESIGN PIPE DATA
STREET FROM TO AREA| | | Axl |ACCUM} T.C R FLOW | SIZE | GRADE | CAPACITY | VELOCITY | LENGTH | TIME | TOTAL | %
MH MH (ha) Axl min mm/hr L/sec mm % L/sec m/s m min TIME |LOAD
RLCB 3 ST-8 0.10 | 0.60 | 0.06 0.06 15.00 79.48 13.26 300 1.50 123.54 1.69 51.21 0.50 15.50 10.73
DENTON DRIVE ST-8 ST-9 0.00 0.24 16.35 76.17 50.82 375 0.50 129.33 1.13 31.62 0.46 16.81 39.30
ST-9 ST-10 0.13 | 0.50 | 0.07 1.16 17.47 73.61 237.37 525 0.70 375.35 1.68 33.83 0.34 17.81 63.24
ST-10 CBMH 11 0.00 1.16 17.81 72.88 235.01 525 0.70 375.35 1.68 36.73 0.36 18.17 | 62.61
CBMH 11 ST-12 0.30 | 060 | 0.18 1.34 18.17 72.10 268.59 525 0.80 401.26 1.80 21.30 0.20 18.37 | 66.93
DICB 1 ST-12 0.39 | 0.75 | 0.29 0.29 15.00 79.48 64.08 300 1.00 100.87 1.38 11.19 0.13 15.13 | 63.53
ST-12 ST-13 0.00 1.63 18.37 71.68 324.83 600 0.80 572.90 1.96 30.04 0.26 18.63 | 56.70
ST-13 CBMH 14 0.20 | 0.50 | 0.10 1.73 18.63 71.16 342.22 600 0.90 607.65 2.08 59.18 0.47 19.10 | 56.32
CBMH 14 ST-15 0.12 | 0.75 ] 0.09 1.82 19.10 70.20 355.17 600 0.90 607.65 2.08 56.10 0.45 19.55 | 58.45
BLK 145 ST-15 0.97 | 0.75 ] 0.73 0.73 15.00 79.48 161.30 525 0.50 317.23 1.42 8.69 0.10 1510 | 50.85
ST-15 CBMH 16 0.29 | 0.50 | 0.15 2.70 19.55 69.31 520.24 675 0.70 733.65 1.99 44.72 0.38 19.93 | 70.91
CBMH 16 ST-17 0.18 | 0.75 | 0.14 2.84 19.93 68.59 541.50 675 1.20 960.58 2.60 27.89 0.18 20.10 | 56.37
A
RLCB 2 CBMH 18 0.32 | 0.50 | 0.16 0.16 15.00 79.48 35.35 300 3.00 174.72 2.39 48.40 0.34 15.34 | 20.24
CBMH 18 ST-17 0.33 | 0.50 | 0.17 0.33 15.34 78.63 72.13 300 3.30 183.25 2.51 11.23 0.07 15.41 39.37
ST-17 CBMH 19 0.00 3.17 20.10 68.25 601.43 675 1.70 1143.32 3.10 74.71 0.40 20.51 52.60
CBMH 19 ST-20 0.19 | 0.60 | 0.11 3.28 20.51 67.49 615.44 675 2.40 1358.46 3.68 17.75 0.08 20.59 | 45.30
ST-20 CBMH 21 0.50 | 0.50 | 0.25 4.44 20.59 67.35 831.26 675 1.70 1143.32 3.10 11.95 0.06 2065 | 72.71
CBMH 21 ST-22 0.59 | 0.50 | 0.30 4.74 20.65 67.23 885.87 750 1.10 1218.03 2.67 90.20 0.56 21.21 7273
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consulting engineers CRITERIA RUN OFF CO-EFFICIENTS
n 0.013 PARK 1=0.25
MUNICPALITY TOWN OF COBOURG DESIGNBY H.R. STORM 5 YEAR SINGLE,SEMI 1=0.45
PROJECT RONDEAU DEVELOPMENTS CHK'D BY M.B.C. TOWNHOUSES,SCHOOL 1=0.75
PROJECT # 114057 DATE 17-May-19 APARTMENTS 1=0.75
COMMERCIAL 1=0.90
LOCATION DRAINAGE DATA RATIONAL DESIGN PIPE DATA
STREET FROM TO AREA| | | Axl [ACCUM| T.C R FLOW | SIZE | GRADE | CAPACITY | VELOCITY | LENGTH | TIME | TOTAL | %
MH MH (ha) Axl min mm/hr L/sec mm % L/sec m/s m min TIME |LOAD
ST-29 CBMH 30 013 [ 075]010] 0.10 15.00 79.48 22.10 300 1.00 100.87 1.38 57.40 0.69 1569 | 21.91
B CBMH 30 ST-31 0.14 | 060 | 0.08| 0.18 15.69 77.75 38.91 300 0.50 71.33 0.98 9.60 0.16 15.86 | 54.54
ST-31 CBMH 32 026 | 060 ] 016 | 034 15.86 77.35 73.11 375 0.50 129.33 1.13 86.00 1.26 17.12 | 56.53
CBMH 32 ST-33 0.26 | 0.60 | 0.16 0.50 17.12 74.40 103.41 450 0.50 210.30 1.28 16.60 0.22 17.34 | 49.17
c ST-37 CBMH 38 0.00 0.00 15.00 79.48 0.00 300 1.00 100.87 1.38 58.81 0.71 15.71 0.00
CBMH 38 ST-33 055 | 060 ] 033 | 0.33 15.71 77.71 71.29 375 0.50 129.33 1.13 9.09 0.13 15.84 | 55.12
ST-33 CBMH 34 0.00 | 0.83 17.34 73.92 170.55 525 0.40 283.74 1.27 40.37 0.53 17.87 | 60.11
B CBMH 34 ST 35 0.19 [ 0.60 | 0.11 0.94 17.87 72.76 190.13 525 0.40 283.74 1.27 60.93 0.80 18.66 | 67.01
ST 35 DCBMH 36 0.00 | 0.94 18.66 71.08 185.75 525 0.50 317.23 1.42 9.60 0.11 18.78 | 58.55
DCBMH 36 ST-22 064 | 060 | 0.38 1.32 18.78 70.85 259.99 525 0.80 401.26 1.80 64.07 0.59 19.37 | 64.79
ST-22 ST-23 0.00 | 6.06 21.21 66.21 1115.44 975 0.50 1653.11 2.14 44.58 0.35 2156 | 67.48
ST-23 CBMH 24 0.00 | 6.06 21.56 65.60 1105.15 975 0.50 1653.11 2.14 30.58 0.24 21.80 | 66.85
A CBMH 24 ST-25 056 | 050 | 0.28 | 6.34 21.80 65.19 1148.95 975 0.50 1653.11 2.14 25.08 0.19 2199 | 69.50
ST-25 CBMH 26 0.00 | 6.34 21.99 64.85 1143.05 975 0.50 1653.11 2.14 24.13 0.19 22.18 | 69.15
CBMH 26 OUTFALL 055 | 050 | 028 | 6.62 22.18 64.53 1187.68 975 0.50 1653.11 2.14 24.29 0.19 22.37 | 71.85
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'SCHEDULE 3

- POND DESIGN CALCULATIONS
(STAGE / STORAGE / DISCHARGE)

- APPENDIX C OF “TECHNICAL ENGINEERING
| - GUIDELINES FOR STORMWATER -
~ MANAGEMENT SUBMISSIONS”

- DESIGN CHART 1.09 ‘
(MTO DRAINAGE MANAGEMENT MANUAL)

- VISUAL OTTHYMO PARAMETERS

- -VISUAL OTTHYMO OUTPUT
(25mm, PRE-DEVELOPMENT, POST- -
- DEVELOPMENT, BLOCKED CONDITIONS)

D.G. BIDDLE & ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS



PROJECT Rondeau (Cobourg) Ltd.
PROJECT # 114057
DATE Jun-19

POND D VOLUME REQUIREMENTS

PERMANENT FLUCTUATING TOTAL
IMP f&‘gf“s STORAGE VOLUME STORAGE VOLUME DRAINAGE
REQUIRED(m%ha) REQUIRED (m%ha) AREA (ha)
80% 200 40 0.970
70% 185 40 0.877
65% 175 40 8.846
65% 175 40 1.081
Total 11.774
IMPERVIOUS TOTAL RAINFALL  RUN-OFF DEPTH | OTAL
LEVEL (mm) (mm) DRAINAGE
AREA (ha)
80% 25 20.75 0.970
70% 25 19.12 0.877
65% 25 17.44 8.846
65% 25 17.43 1.081

Total 11.774

PERMANENT FLUCTUATING

VOLUME VOLUME
REQUIRED REQUIRED
(m% (m%
194 39
162 35
1548 354
189 43
2093 471
VOLUME
REQUIRED
(m?)
201
168
1543
188
2100



PROJECT Rondeau (Cobourg) Ltd.
PROJECT # 114057
DATE Jun-19

POND D FOREBAY CALCULATIONS

CONTRIBUTING AREA= 11.774 ha
Permanent Pool Required 2093 m*ha
Active Pool Required 471 m¥ha
Pond Characteristics
Permanent Pool Elevation= 10225 m
Pond Invert Elevation= 100.50 m
Active Pool Elevation= 103.00 m
Permanent Pool Volume Provided 2287.09 m®
222111 m*

Active Pool Volume Provided

Crifice Sizing Calculations
From MOE Stormwater Management Practices Manual

t= 2xA, x (h,*%-h,>%)
CxAq(29)*°
172800 2x2628.82  x (0.75%5.0.0%%
0.61xA4(2x9.81)%°

A= 5887.39
172800x 2.70196

A= 0.01261 m?

QOrifice Diameter

Dia= 4xA,
]

Dia= 0.12671 m

t=Drawdown Time(s)

A= Pond Area(@ Max WSE)=

C= Discharge Coefficient=
h;=Max. head(m)

= 103.00 102.12
h,=Min. head(m)

= 102.25 102.12
C/L Orifice=

g=Gravity=

172800 s
5097.06 M’
0.61

088 m

013 m
102.12 m

9.81 m/s?



Check Drawdown time
Ave Q= CxAx(2gh)®*

= 0.02172 m*/s

t= Vol
Q

= 2221.11 = 102280 s
0.022

Maximum Discharge
Q= CxA.x(2gh)*®

= 0.0287 m¥s

Equation 4.5 - Forebay Settling Length
L P2Q
Vs
= / 0.05733
0.0003

13.8 m

Distance

i

Equation 4.6 - Forebay Dispersion Length

Distance = 8xQ
dxVv,

=__7.88
0.625

= 92 m

Equation 4.7 - Minimum Bottom Width

Width= Distance
8

= 115 m

D= Orifice Diameter
A= Orifice Area

g=CGravity=

Average Head=

28.4112 hrs

D= Orifice Diameter
A= Orifice Area

g=Gravity=

Maximum Head(h)=

r=Length:Width Ratio

Qp=0rifice Peak Discharge=

V=Settling Velocity

d=Depth of Forebay
Vp=Velocity in Forebay

Q= CiA ms
360

Q (25mm4hr) =

C=Runoff Coefficient
i=43xC+5.9
A=Area(ha)

C= Discharge Coefficient=

C= Discharge Coefficient=

012 m
0.01131 M’

9.81 m/s?
0.505 m

0.61

012 m
0.0113 m*

9.81 m/s?
088 m

0.61

2 :1
0.0287 m’/s
0.0003 m/s

125 m
0.5 m/s

0.719604 m*/s

0.985 m%/s

0.65
33.85 mm/hr
11.774 ha
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MTO Drainage Management Manual

Design Chart 1.09: Soil Conservation Service Curve Numbers (Continued)

Hydrologic Soil Group
Land Use or Surface
A AB B BC Cc CD D

Fallow (special cases 77 82 86 89 91 93 94
only)
Crop and other improved | 66** 70 74 78 82 84 86
land (62) (68) AMC |
Pasture & other 58* 62* 65 71 76 79
unimproved land (38) (51) ' 81
Woodlots and forest 50" 54* 58 65 71 74

(30) (44) 77
Impervious areas (paved) 98
Bare bedrock draining directly to stream by surface flow 98
Bare bedrock draining indirectly to stream as groundwater (usual case) 70
Lakes and wetlands 50

Notes ' .

0} All vaiues are based on AMC I except those marked by * (AMC iil) or ** (mean of AMC |l
and AMC Hll).

(i) Values in brackets are AMC I and are to be used only for special cases.

(iii) Table is not applicable to frozen soils or to periods in which snowmelt contributes to runoff.
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VISUAL OTTHYMO PARAMETERS FOR PHASE 1

VALUE
PARAMETER STANDHYD STANDHYD | STANDHYD | STANDHYD NASHYD
(Node 22, 29, 61,101) | (Node 68) | (Node60) | (Node 106) | (Node 59, 107)
CN 85 85 85 65 " 65
A 2 2 2 2 5
N - - - - 3
Tc - - - - 0.27
Tp ; ] - - 0.18
Timp 0.65 0.80 0.70 0.25 .
Ximp 0.55 0.80 0.70 0.25 ;
SLPP 2.0 2.0 2.0 2.0 -
LGP 40.0 40.0 40.0 40.0 .
MNP 0.25 0.25 0.25 0.25 i
SCP 0.0 0.0 0.0 0.0 .
DPS! 1.0 1.0 1.0 1.0 .
SLPI 30-50 3.0 1.0 3.0 ;
MNI 0.013 0.013 0.013 0.013 .
scl 0.0 0.0 0.0 0.0 ;
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¥k%k%% DETAILED OUTPUT *ewes

Input filename: C:\Program Files (x86)\VH suite 3.0\vO2\voin.dat .
output filename: C:\Users\david.mcnaull\AppData\Local\Temp\286de8c4-45d9-488d-bdda-06c8e372cab4\Scenario.

summary filename: C:\Users\david.mcnaull\appData\Local\Temp\286de8c4-45d9-488d-bdda-06c8e372cab4\Scenario.

DATE: 06/26/2019 TIME: 11:04:23
USER:
COMMENTS : L S e "’f

LATESE AR R AR R R R R R T R SR R R R Y

** SIMULATION NUMBER: S

EE R R R R R A L R

Filename: C:\Users\david.mcnaulT\AppD

|
| ata\Local\Temp\
} 286de8c4-45d9-488d-bdda-06c8e372cab4\3914cff5

Comments: Twenty five mm Four Hour Chicago Storm

TIME RAIN |' TIME RAIN | TIME RAIN

TIME RAIN |
hrs  mm/hr | hrs  mm/hr |' hrs  mm/hr | hrs  mm/hr
0.17 2.07 | 1.17 5.70 | 2.17 5.19 | 3.17 2.80
0.33 2.27 | 1.33 10.78 | 2.33 4.47 | 3.33 2.62
0.50 2.52 ] 1.50 50.21 | 2.50 3.95 | 3.50 2.48
0.67 2.88 | 1.67 13.37 | 2.67 3.56 | 3.67 2.35
0.83 3.38 ] 1.83 8.29 | 2.83 3.25 | 3.83 2.23
1.00 4.18 | 2.00 6.30 | 3.00 3.01 | 4.00 2.14
| caLIB |
| STANDHYD (0022) | Area (ha)= 8.85
[ID= 1 DT= 5.0 min | Total Imp(%¥)= 65.00 Dir. Conn.(%)= 55.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 5.75 3.10
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 3.00 2.00
Lengt (m)= 242 .84 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME CRAIN |' TIME RAIN | TIME RAIN

hrs  mm/hr hrs  mm/hr |* hrs  mm/hr | hrs mm/hr
0.083 2.07 | 1.083 5.70 | 2.083 5.19 3.08 2.80
0.167 2.07 | 1.167 5.70 | 2.167 5.19 3.17 2.80
0.250 2.27 | 1.250 10.78 | 2.250 4.47 3.25 2.62
0.333 2.27 | 1.333 10.78 |} 2.333 4.47 3.33 2.62
0.417 2.52 | 1.417 50.21 | 2.417 3.95 3.42 2.48
0.500 2.52 ] 1.500 50.21 | 2.500 3.95 3.50 2.48
0.583 2.88 | 1.583 13.37 | 2.583 3.56 3.58 2.35
0.667 2.88 | 1.667 13.37 | 2.667 3.56 3.67 2.35
0.750 3.38 | 1.750 8.29 | 2.750 3.25 3.75 2.23




0.833 3.38 | 1.833 8.29 | 2.833 3.25 | 3.83 2.23
0.917 4.18 | 1.917 6.30 | 2.917 3,01 ] 3.92 2 14
1.000 4,18 | 2.000 6.30 | 3.000 3.01 | 4.00 2.14
Max.eff.Inten. (mm/hr)= 50.21 17.33
over (min) 5.00 20.00
Storage Coeff. (min)= 4,12 (ii) 18.35 (§1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.24 0.06
*TOTALS*
PEAK FLOW (cms)= 0.63 0.08 0.662 (iii)
TIME TO PEAK thrs)= 1.50 1.75 1.50
RUNOGFF VOLUME (mm)= 24.00 9.42 A1Z.44
TOTAL RAINFALL  (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = 0.96 0.38 0.70
whkkk WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = B85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB !
| STANDHYD (0060) | Area (ha)= 0.88
|ID= 1 DT= 5.0 min | Total Imp(%)= 70.00 Dir. Conn.(%)= 70.00
IMPERVIOQUS PERVIOUS (i)
surface Area tha)= 0.61 0.26
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 76.46 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 50.21 9.47
over (min) 5.00 25.00
storage Coeff. (min)= 2.86 (ii) 20.99 (ii1)
Unit Hyd. Tpeak (min)= 5.00 25.00
unit Hyd. peak (cms)= 0.28 0.05
*TOTALS*
PEAK FLOW (cms)= 0.08 0.00 0.085 (iii)
TIME TO PEAK Chrs)= 1.50 1.83 1.50
RUNOFF VOLUME (mm)= 24.00 7.80 ;Ulghl
TOTAL RAINFALL  (mm)= 25.00 25.00 25.00
RUNOFF COEFFICIENT = 0.96 0.31 0.76
wxkkx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CcALIB |
| STANDHYD (0061) | Area (ha)= 1.08
|ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(%)= 55.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.70 0.38
Dep. Storage (mm) = 1.00 2.00
Average Slope (%)= 5.00 2.00
Lengt (m)= 84.81 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 50.21 17.33
over (min) 5.00 20.00
storage Coeff. (min)= 1.88 (ii) 16.11 (ii)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.32 0.06
*TOTALS*
PEAK FLOW (cms)= 0.08 0.01 0.087 (iii)
TIME TO PEAK (hrs)= 1.50 1.75 1.50
RUNOFF VOLUME (mm) = 24.00 9.42 17 43
TOTAL RAINFALL (mm)= 25.00 25.00 5.00
= 0.96 0.38 0.70

RUNOFF COEFFICIENT
ehExk WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!



(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB ]
| STANDHYD (0068) | Area (ha)= 0.97
|ID= 1 DT= 5.0 min | Total Imp(%)= 80.00 Dir. Conn.(%)= 80.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.78 0.19
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 3.00 2.00
Lengt (m)= 80.42 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 50.21 9.47
over (min) 5.00 25.00
Storage Coeff. (min)= 2.12 (ii)  20.25 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.31 0.05
*TOTALS™
PEAK FLOW (cms)= 0.11 0.00 0.108 (iii)
TIME TO PEAK ¢thrs)= 1.50 1.83 1.50
RUNOFF VOLUME (mm)= 24.00 7.80 20.75
TOTAL RAINFALL  (mm)= 25.00 25.00 25.00
= 0.96 0.31 0.83

RUNOFF COEFFICIENT
wHAEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
... THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

FINISH




49 AREA [ha] - 8.690

NAMIE - Elgin Crossing (Point A)
AREA [ha] - 85.210

i NAME - West of Greer
gg AREA [ha] - 16.550

AME - South of Elgin

@ 91
90 AREA [ha] - 14.480

NAME - South of Elgin (Point B)
g4 AREA [ha] - 113.930

@ NAME - South of Elgin
93 AREA [ha] - 4570

NAME - Pre-Dev to Midtown (Phase 1)

PRE—DEVELOPMENT DRAINAGE SCHEME
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¥kkx% DETAILED OUTPUT #rees

Input filename: C:\Program Files (x86)\VH Suite 3.0\v02\voin.dat .
output filename: C:\Users\david.mcnaull\AppData\Local\Temp\ee8017b7-1ae5-4d97-8164-d2b3f77c5910\Scenario.

summary filename: C:\Users\david.mcnaull\AppData\Local\Temp\ee8017b7-1ae5-4d97-8164-d2b3f77c5910\Scenario.

DATE: 06/26/2019 TIME: 11:23:39

USER:

/

-

{'\ f- i i o f . T'; (’l
t”,; @ C?I‘fuﬁ !(J o n{\\ﬂ./)“/ ~ 10y~ ‘Df 7 &y /;f"’ C} C/L»£'7;;’)<.;L 7

COMMENTS:

LR R R R R R TR R g R g S R R R R RS

** STIMULATION NUMBER: ‘Q/**‘/Chﬂ v
B S S L L L T L Ny

| CHICAGO STORM | IDF curve parameters: A=1770.000
| Ptotal=108.98 mm | B=  4.000
———————————————————— ¢= 0.820
used in: INTENSITY = A / (t + B)AC
Duration of storm = 24.00 hrs
Storm time step = 10.00 min
Time to peak ratio = 0.33
TIME RAIN TIME RAIN [' TIME RAIN | TIME RAIN
hrs  mm/hr hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
17 0.84 17 .90 12.17 .55 18.17 21
33 0.86 15 | 12.33 47 | 18.33 19
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5.67 2.35 | 11.67 2.85 | 17.67 1.26 . .
5.83 2.51 | 11.83 2.74 | 17.83 1.%; | 23.83 0.83
1 . .

6.00 2.69 | 12.00 2.64 | 18.00

[ cALIB !
| NASHYD (0093) | Area (ha)=  4.57 Curve Number  (CN)= 65.0
[ID= 1 DT= 5.0 min | Ia (mm)=  5.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 0.16
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr hrs  mm/hr |’ hrs  mm/hr | hrs  mm/hr
0.083 0.84 | 6.083 2.90 {12.083 2.55 | 18.08 1.21
0.167 0.84 | 6.167 2.90 [12.167 2.55 | 18.17 1.21
0.250 0.86 | 6.250 3.15 }12.250 2.47 | 18.25 1.19
0.333 0.86 | 6.333 3.15 |12.333 2.47 | 18.33 1.19
0.417 0.88 | 6.417 3.46 |12.417 2.39 | 18.42 1.17
0.500 0.88 | 6.500 3.46 |12.500 2.39 | 18.50 1.17
0.583 0.89 | 6.583 3.85 [12.583 2.32 | 18.58 1.16
0.667 0.89 | 6.667 3.85 [12.667 2.32 | 18.67 1.16
0.750 0.91 | 6.750 4.34 |12.750 2.25 | 18.75 1.14
0.833 0.91 | 6.833 4.34 |12.833 2.25 | 18.83 1.14
0.917 0.93 | 6.917 5.00 [12.917 2.19 | 18.92 1.13
1.000 0.93 | 7.000 5.00 {13.000 2.19 | 19.00 1.13
1.083 0.95 | 7.083 5.92 [13.083 2.13 | 19.08 1.11
1.167 0.95 | 7.167 5.92 |13.167 2.13 | 19.17 1.11
1.250 0.97 | 7.250 7.33 ]13.250 2.07 | 19.25 1.10
1.333 0.97 | 7.333 7.33 [13.333 2.07 | 19.33 1.10
1.417 0.99 | 7.417 9.77 113.417 2.02 | 19.42 1.09
1.500 0.99 | 7.500 9.77 13.500 2.02 | 19.50 1.09
1.583 1.01 | 7.583 15.10 |13.583 1.97 | 19.58 1.07
1.667 1.01 ] 7.667 15.11 [13.667 1.97 | 19.67 1.07
1.750 1.03 | 7.750 38.21 [13.750 1.92 | 19.75 1.06
1.833 1.03 | 7.833 38.22 [13.833 1.92 | 19.83 1.06
1.917 1.05 | 7.917 203.31 |13.917 1.87 | 19.92 1.05
2.000 1.05 | 8.000 203.30 |14.000 1.87 | 20.00 1.05
2.083 1.08 | 8.083 50.96 |[14.083 1.83 | 20.08 1.04
2.167 1.08 8.167 50.96 [14.167 1.83 20.17 1.04
2.250 1.11 | 8.250 25.51 [14.250 1.79 | 20.25 1.03
2.333 1.11 | 8.333 25.51 [14.333 1.79 | 20.33 1.03
2.417 1.13 | 8.417 17.18 |14.417 1.75 | 20.42 1.01
2.500 1.13 | 8.500 17.18 ]14.500 1.75 | 20.50 1.01
2.583 1.16 | 8.583 13.06 [14.583 1.72 | 20.58 1.00
2.667 1.16 | 8.667 13.06 |14.667 1.72 | 20.67 1.00
2.750 1.20 | 8.750 10.60 [14.750 1.68 | 20.75 0.99
2.833 1.20 | 8.833 10.60 |14.833 1.68 | 20.83 0.99
2.917 1.23 | 8.917 8.96 |14.917 1.65 | 20.92 0.98
3.000 1.23 | 9.000 8.96 |15.000 1.65 | 21.00 0.98
3.083 1.26 | 9.083 7.78 [15.083 1.61 | 21.08 0.97
3.167 1.26 | 9.167 7.78 |15.167 1.61 | 21.17 0.97
3.250 1.30 | 9.250 6.90 [15.250 1.58 | 21.25 0.96
3.333 1.30 | 9.333 6.90 [15.333 1.58 | 21.33 0.96
3.417 1.34 | 9.417 6.21 [15.417 1.55 | 21.42 0.95
3.500 1.34 | 9.500 6.21 [15.500 1.55 | 21.50 0.95
3.583 1.39 | 9.583 5.65 |15.583 1.53 | 21.58 0.94
3.667 1.39 | 9.667 5.65 |15.667 1.53 | 21.67 0.94
3.750 1.43 | 9.750 5.19 |15.750 1.50 | 21.75 0.93
3.833 1.43 | 9.833 5.19 |15.833 1.50 | 21.83 0.93
3.917 1.48 | 9.917 4.81 |15.917 1.47 | 21.92 0.92
4.000 1.48 [10.000 4.81 }16.000 1.47 | 22.00 0.92
4.083 1.54 }/10.083 4.48 [16.083 1.45 | 22.08 0.91
4.167 1.54 ]10.167 4.48 |16.167 1.45 | 22.17 0.91
4,250 1.60 [10.250 4.20 116.250 1.42 | 22.25 0.91
4.333 1.60 [10.333 4.20 ]16.333 1.42 | 22.33 0.91
4.417 1.66 [10.417 3.96 |16.417 1.40 | 22.42 0.90
4.500 1.66 ]10.500 3.96 [16.500 1.40 | 22.50 0.90
4.583 1.73 [10.583 3.74 |16.583 1.38 | 22.58 0.89
4,667 1.73 |10.667 3.74 |16.667 1.38 | 22.67 0.89
4.750 1.81 [10.750 3.55 ]16.750 1.36 | 22.75 0.88
4.833 1.81 |10.833 3.55 [16.833 1.36 | 22.83 0.88
4.917 1.89 |10.917 3.38 [16.917 1.33 | 22.92 0.87
5.000 1.89 [11.000 3.38 [17.000 1.33 | 23.00 0.87
5.083 1.99 |11.083 3.23 |17.083 1.31 | 23.08 0.86
5.167 1.99 |11.167 3.23 |17.167 1.31 | 23.17 0.86
5.250 2.10 ]11.250 3.09 |17.250 1.29 | 23.25 0.86
5.333 2.10 [11.333 3.09 [17.333 1.29 | 23.33 0.86
5.417 2.22 [11.417 2.96 |17.417 1.28 | 23.42 0.85
5.500 2.22 |11.500 2.96 [17.500 1.28 | 23.50 0.85




5.583 2.35 [11.583 2.85 |17.583 1.26 | 23.58 0.84
5.667 2.35 |11.667 2.85 |17.667 . 1.26 | 23.67 0.84
5.750 2.51 [11.750 2.74 |17.750 1.24 | 23.75 0.83
5.833 2.51 ]11.833 2.74 117.833 1.24 | 23.83 0.83
5.917 2.69 |11.917 2.64 [17.917 1.22 | 23.92 0.83
6.000 2.69 [12.000 2.64 [18.000 1.22 | 24.00 0.83

unit Hyd Qpeak (cms)= 1.091

PEAK FLOW (cms)= 0.584 (i)

TIME TO PEAK (hrs)= 8.083
RUNOFF VOLUME (mm)= 44.705

TOTAL RAINFALL (mm)= 108.977
= 0.410

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CAL.IB |
NASHYD (0082) | Area (ha)=25. Curve Number (CN)= 65.0

5.82
ID= 1 DT= 5.0 min | Ia (mm)=  5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.31

unit Hyd Qpeak (cms)= 3.181

PEAK FLOW (cms)= 2.159 (i)
TIME TO PEAK Chrs)= 8.250
RUNOFF VOLUME (mm)= 44.892
TOTAL RAINFALL (mm)= 108.977
RUNOFF COEFFICIENT = 0.412

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| SHIFT HYD (0083) |

| IN= 2---> OUT= 1 |
| SHIFT= 48.6 min | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID= 2 (0082): 25.82 2.16 8.25 44 .89

SHIFT ID= 1 (0083): 25.82 2.16 9.00 44 .89
| CALIB i
| NASHYD (0080) | Area (ha)= 12.25 Curve Number (CN)= 65.0
|Ib= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)= 0.19
Unit Hyd Qpeak (cms)=  2.463

PEAK FLOW (cms)=  1.385 (i)
. TIME TO PEAK - (hrs)=  8.167
RUNOFF VOLUME (mm)=44.803
TOTAL RAINFALL  (mm)= 108.977
RUNOFF COEFFICIENT = 0.411

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| SHIFT HYD (0081) |
| IN= 2---> OUT= 1 |

| SHIFT= 69.0 min | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID= 2 (0080): 12.25 1.38 8.17 44 .80
SHIFT ID= 1 (0081): 12.25 1.38 9.25 44 .80
| CALIB I
| NASHYD (0084) | Area (ha)= 12.70 Curve Number (CN)= 65.0
{ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)=  0.09

Unit Hyd Qpeak (cms)= 5.390

PEAK FLOW (cms)= 2.297 (3)
TIME TO PEAK (hrs)= §.000
RUNOFF VOLUME (mm)= 43.212
TOTAL RAINFALL (mm)= 108.977
RUNOFF COEFFICIENT = 0.397



(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| SHIFT HYD (0085) |

| IN= 2---> 0OUT= 1 |
| SHIFT= 13.3 min | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID= 2 (0084): 12.70 2.30 8.00 43.21

SHIFT ID= 1 (0085): 12.70 2.30 8.17 43.21
| CALIB |
| NASHYD (0088) | Area (ha)= 16.55 Curve Number
|ID= 1 DT= 5.0 min | Ia (mm)=  5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.46

Unit Hyd qQpeak (cms)= 1.374

PEAK FLOW (cms)=  1.048 (i)

TIME TO PEAK (hrs)= 8.500

RUNOFF VOLUME (mm)= 44.904

TOTAL RAINFALL (mm)= 108.977

RUNOFF COEFFICIENT = 0.412

(i) PEAK FLOW DOES NOT

| caL |

| NASHYD (0086) | Area
[ID= 1 DT= 5.0 min | Ia
———————————————————— U.H.

Unit Hyd Qpeak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK Chrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT =
(i) PEAK FLOW DOES NOT

| SHIFT HYD (0087) |

INCLUDE BASEFLOW IF ANY.

(ha)= curve Number
)= 5.00

(mm)=
Tp(hrs)=
2.971

1.830 (i)

8.167
44,858
108.977

0.412

INCLUDE BASEFLOW IF ANY.

| IN= 2---> OUT= 1 |
| SHIFT= 12.9 min | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID= 2 (0086): 17.89 1.83 8.17 44.86
SHIFT ID= 1 (0087): 17.89 1.83 8.33 44.86
| ADD HYD  (0089) |
! + = 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
Ipl= 1 (0081): 12.25 1.385 9.25 44.80
+ ID2= 2 (0083): 25.82 2.159 9.00 44,89
ID = 3 (0089): 38.07 3.352 9.17 44.86
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD ~ (0089) |
+ = 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0089): 38.07 3.352 9.17 44 .86
+ ID2= 2 (0085): 12.70  2.297 8.17 43.21
ID = 1 (0089): 50.77 3.533 9.17 44.45

NOTE:

| ADD HYD  (0089) |

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

(CN)= 65.0

(CN)= 65.0
# of Linear Res.(N)= 3.00



| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0089): 50.77 3.533 9.17 44 .45
+ ID2= 2 (0087): 17.89 1.830 8.33 44 .86
ID = 3 (0089): 68.66 3.894 9.17 44 .56
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0089) |
| 3+ 2= 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 3 (0089): 68.66 3.894 9.17 44.56
+ ID2= 2 (0088): 16.55 1.048 8.50 44,90
ID = 1 (0089): 85.21 4.420 9.17 44.62

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

NOTE:
| cALIB |
| NASHYD (0092) | Area (ha)= 9.67  Curve Number (CN)= 65.0
jID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.41

unit Hyd Qpeak (cms)=  0.901

PEAK FLOW (cms)=  0.667 (i)

TIME TO PEAK (hrs)= 8.417

RUNOFF VOLUME (mm)= 44.902

TOTAL RAINFALL (mm)= 108.977

RUNOFF COEFFICIENT = 0.412

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD (0090) | Area (ha)= 14.48 cCurve Number  (CN)= 65.0
|]ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.35

Unit Hyd Qpeak (cms)= 1.580

PEAK FLOW (cms)= 1.117 (i)

TIME TO PEAK Chrs)= 8.333

RUNOFF VOLUME (mm)= 44.898

TOTAL RAINFALL (mm)= 108.977

RUNOFF COEFFICIENT = 0.412

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| SHIFT HYD (0091) |
| IN= 2---> OUT= 1 |

| SHIFT= 36.5 min | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID= 2 (0090): 14.48 1.12 8.33 44.90
SHIFT ID= 1 (0091): 14.48 1.12 8.92 44,90
| ADD HYD_  (0094) |
I 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0089): 85.21 4.420 9.17 44.62
+ ID2= 2 (0091): 14.48 1.117 8.92 44,90
ID = 3 (0094): 99.69 5.367 9.08 44.66
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
ADD HYD_ (0094) |
3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)



IDl= 3 (0094): 99.69 5.367 9.08 44,66

+ ID2= 2 (0092): 9.67 0.667 8.42 44.90

ID = 1 (0094): 109.36 5.677 9.08 44.68
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0094) |
+ = 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) {cms) (hrs) (mm)
ID1= 1 (0094): 109.36 5.677 9.08 44.68
+ ID2= 2 (0093): 4.57 0.584 8.08 44.70
ID = 3 (0094): 113.93 5.746 9.08 44 .69
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
I_EALIB }
| NASHYD (0049) | Area (ha)= 8.69  curve Number (CN)= 65.0
]Ib= 1 DT= 5.0 min | Ia (mm)=  5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.17
Unit Hyd Qpeak (cms)= 1.952
PEAK FLOW (cms)= 1.068 (i)
TIME TO PEAK Chrs)= 8.083
RUNOFF VOLUME (mm)= 44.747
TOTAL RAINFALL (mm)= 108.977
RUNOFF COEFFICIENT = 0.411

(i) PEAK FLOW DOES NOT

FINISH

INCLUDE BASEFLOW IF ANY.
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rhEEEY S UMMARY OUTPUT

Input filename: C:\Program Files (x86)\VH Suite 3.0\vo2\voin.dat .
output filename: C:\Users\david.mcnaull\AppData\Local\Temp\dc384e3a-b57e-49df-a661-0171b345bc2f\Scenario.

Summary filename: C:\Users\david.mcnaull\AppData\Local\Temp\dc384e3a-b57e-49df-a661-0171b945bc2f\Scenario.

DATE: 06/26/2019 TIME: 11:23:54

USER:
1) y i - . .
ire (yﬁLJ€~A¥()W\€f]%°'*Stjwvnu“d Lykjfﬁng 'c)-{/

i

COMMENTS :

RS e A R R o e R R R

*% SIMULATION NUMBER: @ ** )/

EEX R R R R L 2 R R

HYD ID DT AREA ' Qpeak Tpeak R.V. R.C. Qbase

W/E COMMAND
min ha 'ocms rs mm cms

START @ 0.00 hrs

CHIC STORM 10.0
[ Ptot= 29.37 mm ]

*
%%  CALIB NASHYD 0093 1 5.0 4.57 0.07 8.17 3.67 0.12 0.000

[CN=65.0 ]
[ N=3.0:Tp 0.16]

*
*#* CALIB NASHYD 0082 1 5.0 25.82 0.26 8.33 3.68 0.13 0.000

[CN=65.0 ]

[ N=3.0:Tp 0.31] )

SHIFT [ 2 : 0082] 0083 1 5.0 25.82 0.26 9.08 3.68 n/a 0.000
[SHIFT= 48.6 min]

*
**  CALIB NASHYD 0080 1 5.0 12.25 0.16 8.17 3.68 0.13 0.000

[CN=65.0 ]
[ N=3.0:Tp 0.19]

SHIFT [ 2 : 0080] 0081 1 5.0 12.25 0.
[SHIFT= 69.0 min]

**  CALIB NASHYD 0084 1 5.0 12.70 0.

[CN=65.0 ]
[ N=3.0:Tp 0.09]

SHIFT [ 2 : 0084] 0085 1 5.0 12.70 0.22 8.
[SHIFT= 13.3 min]

¥

3

16 9.25 3.68 n/a 0.000

22 8.00 3.55 0.12 0.000

17 3.55 n/a 0.000

*%  CALIB NASHYD 0088 1 5.0 16.55 0.13 8.58 3.68 0.13 0.000
[CN=65.0 ]
[ N=3.0:Tp 0.46]
*
**%  CALIB NASHYD 0086 1 5.0 17.89 0.22 8.25 3.68 0.13 0.000
[CN=65.0

[ N=3.0:Tp 0.23%

SHIFT [ 2 : 0086] 0087 1 5.0 17.89 0.22 8.42
[SHIFT= 12.9 min]

ADD [0081 + 0083] 0089 3 5.0 38.07 0.41 9.25

3.68 n/a 0.000

3.68 n/a  0.000



*

¥

W%

*

ADD [0089 + 00851 0089
ADD [0089 + 00871 0089
ADD [0089 + 0088] 0089
*% CALIB NASHYD 0092

[CN=65.0 ]
[ N=3.0:Tp 0.41]

Ll

*%*  CALIB NASHYD 0090 1
[CN=65.0 ]
[ N=3.0:Tp 0.35]

SHIFT [ 2 : 0090] 0091 1
[SHIFT= 36.5 min]}

ADD [0089 + 0091] 0094 3
ADD [0094 + 0092] 0094 1
ADD [0094 + 0093] 0094 3

**  CALTB NASHYD 0049 1
[CN=65.0 ]

[ N=3.0:Tp 0.17]}

R R R R R LR R R R R R R R R R T R R

** SIMULATION NUMBER:  (/ #*

1’:3’.‘*1‘.‘***ft**f{:‘r**%’:******1‘(1‘:1’/1‘:1‘:** (S

W/E COMMAND HYD ID
START @ 0.00 hrs
CHIC STORM
[ Ptot= 40.62 mm ]

*%  CALIB NASHYD 0093 1
[CN=65.0 1
[N=3.0:Tp 0.16]

**  CALIB NASHYD 0082 1

[CN=65.0 ]
[ N=23.0:Tp 0.31]

SHIFT [ 2 : 0082] 0083 1
[SHIFT= 48.6 min]

**  CALIB NASHYD 0080 . 1
[CN=65.0 ]
[ N=23.0:Tp 0.19]

SHIFT [ 2 : 0080] 0081 1
[SHIFT= 69.0 min]

**  CALIB NASHYD 0084 1
[CN=65.0 ]
[ N=3.0:Tp 0.09]

SHIFT [ 2 : 0084] 0085 1
[SHIFT= 13.3 min]

**  CALIB NASHYD 0088 1
[CN=65.0 ]
[ N=3.0:Tp 0.46]

*%*  CALIB NASHYD 0086 1
[CN=65.0 1
[ N=3.0:Tp 0.23]

SHIFT [ 2 : 0086] 0087 1
[SHIFT= 12.9 min]

ADD [0081 + 0083] 0089
ADD [0089 + 0085] 0089
ADD [0089 + 0087] 0089
ADD [0089 + 0088] 0089
*% CALIB NASHYD 0092

=R W = W

vi 1o oo
© © o o

“vi v o
©o o o o

-

l_)T
min

10.0

“»i v o owt
© o ©o o o

50.
68.
85.
.67

14.

14.

99.
109.
113.
.69

77
66
21

48

48

69
36
93

AREA

25.

25.

12.

12

12.

12.

16.

17.

17.

38.
50.
68.
85.
.67

ha

.57

82

82

25

.25

70

70

55

89

89

67
77
66
21

OO o o

Qpeak
cms

© = O O o

.42
.46
.53
.08

.14

.14

.66
.70
.70
.12

.13

.50

.50

.31

.31

.42

.42

.25

.41

.41

77
.81
.90
.04
.16

Tpeak

® W W W W

.25
.25
.17
.50

.42

.00

.17
.17
.17
17

rs

.17

.33

.08

.17

.25

.00

.17

.58

.25

.42

.25
.25
.17
.17
.50

.65
.66
.66
.68

W W oW W

.67
.67
.67
.67

W oW oW W

R.V.

mm

.35
.28
.30
.31
.36

NN N~

n/a
n/a
n/a

0.13

0.13

n/a

n/a
n/a
n/a
0.13

0.18

0.18

n/a

0.18

n/a

0.17

n/a

0.18

0.18

n/a

n/a
n/a
n/a
n/a

0.18

O O o o

O o o o

.000
.000
.000
.000

.000

.000

.000
.000
.000
.000

Qbase

©C O O o o

cms

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
.000
.000
.000
.000



*

[CN=65.0 il
[ N=3.0:Tp 0.41]
*#* CALIB NASHYD 0090 1 5.0
[CN=65.0 ]
[ N=3.0:1p 0.35]
SHIFT [ 2 : 0090] 0091 1 5.0
[SHIFT= 36.5 min]
ADD [0089 + 0091] 0094 3 5.0
ADD [0094 + 0092] 0094 1 5.0
ADD [0094 + 0093] 0094 3 5.0
**  CALIB NASHYD 0049 1 5.0
[CN=65.0 ]
[ N=3.0:Tp 0.17]
ERE R R R R AR R R R R R R R SRR TR R R R R ,/,\ .
** SIMULATION NUMBER: Q/ f\vk ™
***#*****:\'***'lc**:‘:*1‘:'}:*'}:****** {
W/E COMMAND HYD ID QT
min
START @ 0.00 hrs
CHIC STORM 10.0
[ Ptot= 46.47 mm ]
*%  CALIB NASHYD 0093 1 5.0
[CN=65.0 ]
[LN=3.0:Tp 0.16]
#%  CALIB NASHYD 0082 1 5.0
[CN=65.0 ]
[ N=3.0:Tp 0.31]
SHIFT [ 2 : 0082] 0083 1 5.0
[SHIFT= 48.6 min]
*%  CALIB NASHYD 0080 1 5.0
[CN=65.0 ]
[ N=3.0:Tp 0.19]
SHIFT [ 2 : 0080] 0081 1 5.0
[SHIFT= 69.0 min]
*%*  CALIB NASHYD 0084 1 5.0
[CN=65.0 1
[ N=3.0:Tp 0.09]
SHIFT [ 2 : 0084] 0085 1 5.0
[SHIFT= 13.3 min]
*% CALIB NASHYD 0088 1 5.0
[CN=65.0 1
[ N=3.0:Tp 0.46]
*%  CALIB NASHYD 0086 1 5.0
[CN=65.0 ]
[ N=3.0:Tp 0.23]
SHIFT [ 2 : 0086] 0087 1 5.0
[SHIFT= 12.9 min]
ADD [0081 + 0083] 0089 3 5.0
ADD [0089 + 00851 0089 1 5.0
ADD [0089 + 0087] 0089 3 5.0
ADD [0089 + 0088] 0089 1 5.0
**  CALIB NASHYD 0092 1 5.0
[CN=65.0 ]
[ N=3.0:Tp 0.41]
*¥  CALIB NASHYD 0090 1 5.0

[CN=65.0 ]
[ N=3.0:Tp 0.35]

14.48

14.48

99.69
109.36

113

.93

8.69

AREA

25.

25.

12.

12.

12.

12.

16.

17.

17.

38.
50.
68.
85.

14.

ha

.57

82

82

25

25

70

70

89

89

07
77
66
21
.67

48

Qpeak
cms

(eI e = T =

.26

.28
.35
.36
.23

.17

.66

.66

.41

.41

.56

.56

.33

.55

.55

.02
.07
.18
.37
.21

.35

8.42

9.00

9.17
9.17
9.17
8.17

Tpeak
rs

8.42

.25
.25
.17
.17
.50

>® W YW W W

.32
.32
.32
.33

NN NN

R.V.

mm

.64
.55
.57
.59
.65

O W W W Y

0.18

n/a

n/a
n/a
n/a
0.18

0.21

0.21

n/a

0.21

n/a

0.20

n/a

0.21

0.21

n/a

n/a
n/a
n/a
n/a
0.21

0.21

0.000

0.000

0.000
0.000
0.000
0.000

Qbase
cms

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

.000
.000
.000
.000
.000

O o o o

0.000



¥

k4

*

SHIFT [ 2 : 0090] 0091 1 5.0 14.48
[SHIFT= 36.5 min]
ADD [0089 + 0091] 0094 3 5.0 99.69
ADD [0094 + 0092] 0094 1 5.0 109.36
ADD [0094 + 0093] 0094 3 5.0 113.93
*%  CALIB NASHYD 0049 1 5.0 8.69
[CN=65.0 ]
[ N=3.0:Tp 0.17]
****#**#******#**********i**. - /
*# STMULATION NUMBER: 9/** ") § rat
LR R R R R R R R R R R R R R R g R R R
W/E COMMAND HYD ID DT AREA
min ha
START @ 0.00 hrs
CHIC STORM 10.0
[ Ptot= 63.97 mm ]
*%  CALIB NASHYD 0093 1 5.0 4.57
[CN=65.0 ]
[ N=3.0:Tp 0.16]
*%  CALIB NASHYD 0082 1 5.0 25.82
[CN=65.0 ]
[ N=3.0:Tp 0.31]
SHIFT [ 2 : 0082] 0083 1 5.0 25.82
[SHIFT= 48.6 min]
** CALIB NASHYD 0080 1 5.0 12.25
[CN=65.0 ]
[ N=3.0:Tp 0.19]
SHIFT [ 2 : 0080] 0081 1 5.0 12.25
[SHIFT= 69.0 min]
*%  CALIB NASHYD 0084 1 5.0 12.70
[CN=65.0 ]
[ N=3.0:1p 0.09]
SHIFT [ 2 : 0084] 0085 1 5.0 12.70
[SHIFT= 13.3 min]
%%  CALIB NASHYD 0088 1 5.0 16.55
[CN=65.0 ]
[ N=3.0:Tp 0.46]
*%  CALIB NASHYD 0086 1 5.0 17.89
[CN=65.0 ]
[ N=3.0:Tp 0.23]
SHIFT [ 2 : 0086] 0087 1 5.0 17.89
[SHIFT= 12.9 min]
ADD [0081 + 0083] 0089 3 5.0 38.07
ADD [0089 + 0085] 0089 1 5.0 50.77
ADD [0089 + 0087] 0089 3 5.0 68.66
ADD [0089 + 0088] 0089 1 5.0 85.21
*% CALIB NASHYD 0092 1 5.0 9.67
[CN=65.0 ]
[ N=3.0:Tp 0.41]
*%  CALIB NASHYD 0090 1 5.0 14.48
[CN=65.0 ]
[ N=3.0:Tp 0.35]
SHIFT [ 2 : 0090] 0091 1 5.0 14.48
[SHIFT= 36.5 min]
ADD [0089 + 0091] 0094 3 5.0 99.69
ADD [0094 + 0092] 0094 1 5.0 109.36

0.35

1.68
1.78
1.80
0.31

Qpeak
cms

.84
.92
.15
.48
.38

O N N B2

3.23

9.00

9.17
9.17
9.17
8.17

Tpeak

rs

.25
.25
.17
.17
.50

o W W YW ©

9.

9.
9.
9.
9.

17.

17.

17.

17.

17.

17.

17.

17.

17

17

17

17.
17.
17.
17.

17.

17.

17.
17.

65 n/a

60 n/a
60 n/a
60 n/a
61 0.21

R.V. R.C.

mm

68 0.28

76 0.28

76 n/a

72 0.28

72 n/a

09 0.27

09 n/a

76 0.28

.74 0.28

.74 n/a

.75 n/a

58 n/a
63 n/a
65 n/a
76 0.28

76 0.28

76 n/a

67 n/a
68 n/a

0.000

0.000
0.000
0.000
0.000

Qbase
cms

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

.000
.000
.000
.000
.000

O O o o

0.000

0.000

0.000
0.000



ADD [0094 + 0093] 0094 3 5.0 113.93 3.26 9.17 17.68 n/a 0.000

** CALIB NASHYD 0049 1 5.0 8.69 0.55 8.17 17.70 0.28 0.000

[CN=65.0
[ N=3.0:Tp 0.17]

******#***********#*k****f**

*% SIMULATION NUMBER: @ ** D( D 7

Fhh Nk hfeh b h b hh b Sl n N
1]

W/E COMMAND HYD ID DT AREA Qpeak Tpeak R.V. R.C. Qbase
min ha ' cms rs mm cms

START @ 0.00 hrs

CHIC STORM 10.0
) [ ptot= 77.87 mm ]
*%*  CALIB NASHYD 0093 1 5.0 4.57 0.37 8.17 25.21 0.32 0.000
[CN=65.0

1

[ N=3.0:Tp 0.16]

*% CALIB NASHYD 0082 1 5.0 25.82 1.53 8.33 25.32 0.33 0.000
[CN=65.0 ]
[ N=3.0:Tp 0.31]

SHIFT [ 2 : 0082]
[SHIFT= 48.6 min]

0083 1 5.0 25.82 1.53 9.08 25.32 n/a 0.000

*%  CALIB NASHYD 0080 1 5.0 12.25 0.92 8.17 25.27 0.32 0.000

[CN=65.0 ]
[ N=3.0:Tp 0.19]

SHIFT [ 2 : 0080] 0081 1 5.
[SHIFT= 69.0 min]

0 12.25 0.92 9.25 25.27 n/a 0.000

**  CALIB NASHYD 0084 1 5.0 12.70 1.20 8.00 24.37 0.31 0.000

[CN=65.0 ]
[ N=3.0:Tp 0.09]

SHIFT [ 2 : 0084] 0085 1 5.0
[SHIFT= 13.3 min]

12.70 1.20 8.17 24.37 n/a 0.000

**  CALIB NASHYD 0088 1 5.0 16.55 0.78 8.58 25.33 0.33 0.000
[CN=65.0 ] :
[ N=3.0:Tp 0.46]

*%  CALIB NASHYD 0086 1 5.0 17.89 1.24 8.25 25.30 0.32 0.000
[CN=65.0

[ N=3.0:Tp 0.23%

SHIFT [ 2 : 0086] 0087 1 5.0 17.

89 1.24 8.42 25.30 n/a 0.000
[SHIFT= 12.9 min] .

ADD [0081 + 0083] 0089 3 5.0 38.07 2.37 '9.25 25.30 n/a 0.000
ADD [0089 + 0085] 0089 1 5.0 50.77 2.51 9.25 25.07 n/a 0.000
ADD [0089 + 0087] 0089 3 5.0 68.66 2.84 9.17 25.13 n/a 0.000
ADD [0089 + 0088] 0083 1 5.0 85.21 3.32 9.17 25.17 n/a 0.000
%% CALIB NASHYD 0092 1 5.0 9.67 0.49 8.50 25.33 0.33 0.000
[CN=65.0
[ N=3.0:Tp 0.41]
*%  CALIB NASHYD 0090 1 5.0 14.48 0.81 8.42 25.32 0.33 0.000
[CN=65.0

[ N=3.0:Tp 0.35]

SHIFT [ 2 : 0090] 0091 1 5.0 14.48 0.81 9.00 25.
[SHIFT= 36.5 min]

32 n/a 0.000

ADD [0089 + 0091] 0094 3 5.0 99.69 4.07 9.17 25.19 n/a 0.000

ADD [0094 + 0092] 0094 1 5.0 109.36 4.33 9.17 25.20 n/a 0.000

. ADD [0094 + 0093] 0094 3 5.0 113.93 4.38 9.17 25.20 n/a 0.000

**  CALIB NASHYD 0049 1 5.0 8.69 0.69 8.17 25.24 0.32 0.000
[CN=65.0

[ N=3.0:Tp 0.17]

LR Rk R o R R R T R R R R R



** STMULATION NUMBER:

W/E COMMAND

¥ de

¥k

e e

* %

%

e

START @ 0.00 hrs

CHIC STORM
[ ptot=108.98 mm ]

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.16]

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.31]

SHIFT [ 2 : 0082}
[SHIFT= 48.6 min]

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.19]

SHIFT [ 2 : 0080]
[SHIFT= 69.0 min]

CALIB NASHYD
[cN=65.0 ]
[ N=3.0:Tp 0.09]

SHIFT [ 2 : 0084]
[SHIFT= 13.3 min]

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.46]
CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.23]

SHIFT [ 2 : 0086]
[SHIFT= 12.9 min]

ADD [0081 + 0083]
ADD [0089 + 0085]
ADD [0089 + 0087]
ADD [0089 + 0088]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.41}
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.35]

SHIFT [ 2 : 0090]
[SHIFT= 36.5 min]

ADD [0089 + 0091]
ADD [0094 + 0092]
ADD [0094 + 0093]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.17]

FINISH

9(**

LR R R R S R R S S R (R R R R SR R R

HYD ID

0093

0082

0083

0080

0081

0084

0085

0088

0086

0087

0089
0089
0089
0089
0092

0090

0091

0094
0094
0094
0049

oo W e W

1a

[P A
DT AREA
min ha
10.0

5.0 4.57
5.0 25.82
5.0 25.82
5.0 12.25
5.0 12.25
5.0 12.70
5.0 12.70
5.0 16.55
5.0 17.89
5.0 17.89
5.0 38.07
5.0 50.77
5.0 68.66
5.0 85.21
5.0 9.67
5.0 14.48
5.0 14.48
5.0 99.69
5.0 109.36
5.0 113.93
5.0 8.69

' Qpeak
' cms

S A W oW oW

= Vi (4] wi

.58

.16

.16

.38

.38

.30

.30

.05

.83

.83

.35
.53
.89
.42
.67

.12

12

.37
.68
.75
.07

Tpeak

B W W YW W

o W W O

rs

.08

.25

.00

.17

.25

.00

.17

.50

.17

.33

.17
.17
.17
.17
.42

.33

.92

.08
.08
.08
.08

44,

44,

44,

43.

43.

44.

44,

44,

44.
44.
44,
.62
44,

44,

44.

44.
44.
44,

44

mm

70

89

.89

.80

80

21

21

90

86

86

86
45
56

90

90

90

66
68
69
.75

R.V. R.C.

0.41

0.41

n/a

0.41

n/a

0.40

n/a

0.41

0.41

n/a

n/a
n/a
n/a
n/a

0.41

0.41

n/a

n/a
n/a
n/a

0.41

Qbase
cms

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

.000
.000
.000
.000
.000

C O O o o

0.000

0.000

0.000
0.000
0.000
0.000
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POST—DEVELOPMENT DRAINAGE SCHEME

RONDEAU (COBURG) LTD.
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#%%%% DETAILED OUTPUT #xkx

Input filename: C:\Program Files (x86)\VH Suite 3.0\vo2\voin.dat .
output filename: C:\Users\david.mcnaull\Appbata\Local\Temp\664a0938-d51a-45a7-a0bb-2998a34ef4cd\Scenario.

summary filename: C:\Users\david.mcnaull\AppData\Local\Temp\664a0938-d51a-45a7-a0bb-2998a34ef4cd\Scenario.

DATE: 06/26/2019 TIME: 11:28:04

USER:

HARLTETAEXNRR AL AL AL X R AN AR %%

*% STMULATION NUMBER: 07 ** /o) v

L R L R LR R Ry R R R R )

| CHICAGO STORM ! IDF curve parameters: A=1770.000
| Ptotal=108.98 mm | B= 4,000
———————————————————— c= 0.820
used 1in: INTENSITY = A / (t + B)AC
Duration of storm = 24.00 hrs
Storm time step = 10.00 min
Time to peak ratio = 0.33
TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr hrs  mm/hr |' hrs  mm/hr | hrs  mm/hr
0.17 0.84 17 2.90 | 12.17 55 | 18.17 1.21
0.33 0.86 33 15 | 12.33 47 | 18.33 19
50 0.88 50 46 | 12.50 39 | 18.50 17
67 0.89 67 85 | 12.67 32 18.67 16
25 | 18.83 14
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5.67 2.35 | 11.67 2.85 | 17.67 1.26 0.84
5.83 2.51 | 11.83 2.74 | 17.83 1.24 | 23.83 0.83
6.00 2.69 | 12.00 2.64 | 18.00 1.22 0.83

| CALIB |
| NASHYD (0062) | Area (ha)= 16.55 Curve Number (CN)= 65.0
|Ib= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(Chrs)=  0.46
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

~=-- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr hrs  mm/hr |* hrs  mm/hr | hrs  mm/hr
0.083 0.84 | 6.083 2.90 [12.083 2.55 | 18.08 1.21
0.167 0.84 | 6.167 2.90 j12.167 2.55 | 18.17 1.21
0.250 0.86 | 6.250 3.15 [12.250 2.47 | 18.25 1.19
0.333 0.86 | 6.333 3,15 }12.333 2.47 | 18.33 1.19
0.417 0.88 | 6.417 3.46 [12.417 2.39 | 18.42 1.17
0.500 0.88 | 6.500 3.46 [12.500 2.39 | 18.50 1.17
0.583 0.89 | 6.583 3.85 [12.583 2.32 | 18.58 1.16
0.667 0.89 | 6.667 3.85 [12.667 2.32 | 18.67 1.16
0.750 0.91 | 6.750 4.34 |12.750 2.25 | 18.75 1.14
0.833 0.91 | 6.833 4.34 |12.833 2.25 | 18.83 1.14
0.917 0.93 | 6.917 5.00 }12.917 2.19 | 18.92 1.13
1.000 0.93 | 7.000 5.00 [13.000 2.19 | 19.00 1.13
1.083 0.95 | 7.083 5.92 }13.083 2.13 | 19.08 1.11
1.167 0.95 | 7.167 5.92 [13.167 2.13 | 19.17 1.11
1.250 0.97 | 7.250 7.33 [13.250 2.07 | 19.25 1.10
1.333 0.97 | 7.333 7.33 [13.333 2.07 | 19.33 1.10
1.417 0.99 | 7.417 9.77 [13.417 2.02 | 19.42 1.09
1.500 0.99 | 7.500 9.77 [13.500 2.02 | 19.50 1.09
1.583 1.01 | 7.583 15.10 [13.583 1.97 | 19.58 1.07
1.667 1.01 | 7.667 15.11 |13.667 1.97 | 19.67 1.07
1.750 1.03 | 7.750 38.21 {13.750 1.92 | 19.75 1.06
1.833 1.03 | 7.833 38.22 |13.833 1.92 | 19.83 1.06
1.917 1.05 | 7.917 203.31 |13.917 1.87 | 19.92 1.05
2.000 1.05 | 8.000 203.30 |14.000 1.87 | 20.00 1.05
2.083 1.08 | 8.083 50.96 |14.083 1.83 | 20.08 1.04
2.167 1.08 | 8.167 50.96 |14.167 1.83 | 20.17 1.04
2.250 1.11 | 8.250 25.51 [14.250 1.79 | 20.25 1.03
2.333 1.11 | 8.333 25.51 [14.333 1.79 | 20.33 1.03
2.417 1.13 8.417 17.18 [14.417 1.75 20.42 1.01
2.500 1.13 | 8.500 17.18 [14.500 1.75 | 20.50 1.01
2.583 1.16 | 8.583 13.06 [14.583 1.72 | 20.58 1.00
2.667 1.16 | 8.667 13.06 |14.667 1.72 | 20.67 1.00
2.750 1.20 | 8.750 10.60 |14.750 1.68 | 20.75 0.99
2.833 1.20 | 8.833 10.60 |14.833 1.68 | 20.83 0.99
2.917 1.23 | 8.917 8.96 |14.917 1.65 | 20.92 0.98
3.000 1.23 |} 9.000 8.96 |15.000 1.65 | 21.00 0.98
3.083 1.26 | 9.083 7.78 }15.083 1.61 | 21.08 0.97
3.167 1.26 | 9.167 7.78 }15.167 1.61 | 21.17 0.97
3.250 1.30 | 9.250 6.90 ]15.250 1.58 | 21.25 0.96
3.333 1.30 | 9.333 6.90 |15.333 1.58 | 21.33 0.96
3.417 1.34 9.417 6.21 |15.417 1.55 21.42 0.95
3.500 1.34 | 9.500 6.21 ]|15.500 1.55 | 21.50 0.95
3.583 1.39 | 9.583 5.65 [15.583 1.53 | 21.58 0.94
3.667 1.39 | 9.667 5.65 [15.667 1.53 | 21.67 0.94
3.750 1.43 | 9.750 5.19 |15.750 1.50 | 21.75 0.93
3.833 1.43 | 9.833 5.19 [15.833 1.50 | 21.83 0.93
3.917 1.48 | 9.917 4.81 |15.917 1.47 | 21.92 0.92
4.000 1.48 [10.000 4.81 [16.000 1.47 | 22.00 0.92
4.083 1.54 [10.083 4.48 |16.083 1.45 | 22.08 0.91
4,167 1.54 }10.167 4.48 |16.167 1.45 | 22.17 0.91
4.250 1.60 |10.250 4.20 |16.250 1.42 | 22.25 0.91
4.333 1.60 [10.333 4.20 ]16.333 1.42 | 22.33 0.91
4.417 1.66 ]10.417 3.96 [16.417 1.40 | 22.42 0.90
4.500 1.66 }10.500 3.96 |16.500 1.40 | 22.50 0.90
4.583 1.73 }10.583 3.74 [16.583 1.38 | 22.58 0.89
4.667 1.73 [10.667 3.74 ]116.667 1.38 | 22.67 0.89
4.750 1.81 ]10.750 3.55 |16.750 1.36 | 22.75 0.88
4.833 1.81 ]10.833 3.55 ]16.833 1.36 | 22.83 0.88
4.917 1.89 ]10.917 3.38 [16.917 1.33 | 22.92 0.87
5.000 1.89 |11.000 3.38 [17.000 1.33 | 23.00 0.87
5.083 1.99 |11.083 3.23 |17.083 1.31 | 23.08 0.86
5.167 1.99 [11.167 3.23 |17.167 1.31 | 23.17 0.86
5.250 2.10 }11.250 3.09 [17.250 1.29 | 23.25 0.86
5.333 2.10 [11.333 3.09 [17.333 1.29 | 23.33 0.86
5.417 2.22 ]11.417 2.96 [17.417 1.28 | 23.42 0.85
5.500 2.22 111.500 2.96 }17.500 1.28 | 23.50 0.85




5.583 2.35 |11.583 2.85 [17.583 1.26 | 23.58 0.84
5.667 2.35 |11.667 2.85 [17.667 1.26 | 23.67 0.84
5.750 2.51 |11.750 2.74 117.750 1.24 | 23.75 0.83
5.833 2.51 {11.833 2.74 |17.833 1.24 | 23.83 0.83
5.917 2.69 |11.917 2.64 |17.917 1.22 | 23.92 0.83
6.000 2.69 [12.000 2.64 [18.000 1.22 | 24.00 0.83

Unit Hyd Qpeak (cms)= 1.374

PEAK FLOW (cms)= 1.048 (i)
TIME TO PEAK (hrs)= 8.500
RUNOFF VOLUME (mm)= 44.904
TOTAL RAINFALL (mm)= 108.977
RUNOFF COEFFICIENT = 0.412

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

I |

| NASHYD (0063) | Area (ha)= 12.25 Curve Number (CN)= 65.0
]ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.19

PEAK FLOW (cms)= 1.385 (i)
TIME TO PEAK (hrs)= 8.167
RUNOFF VOLUME (mm)= 44.803

TOTAL RAINFALL (mm)= 108.977
= 0.411

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD (0059) | Area (ha)= 1.07 curve Number (CN)= 85.0
JID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.18
Unit Hyd Qpeak (cms)=  0.227
PEAK FLOW (cms)= 0.231 (i)
TIME TO PEAK (hrs)=  8.083
RUNOFF VOLUME (mm)= 72.448
TOTAL RAINFALL (mm)= 108.977
RUNOFF COEFFICIENT = 0.665
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB - |
| STANDHYD (0029) | Area (ha)= 0.58
|]ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(%)= 55.00
IMPERVIOUS PERVIOUS (1) Row. L. D ‘
surface Area (ha)= 0.38 0.20 e <f Jreineg e
Dep. Storage (mm) = 1.00 2.00 ~
Average Slope )= 5.00 2.00
Lengt (m)= 62.18 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 NaN
over (min) 5.00 10.00
Storage Coeff. (min)= 0.89 (i) 5.33 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.34 0.16
*TOTALS*
PEAK FLOW (cms)= 0.18 0.09 0.263 (iii)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL (mm) = 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88

FREES WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN® = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
. THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



| CALTB | [‘ . ‘
| STANDHYD (0061) | Area (ha)= 1.08 VS iy di oy ]
|ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Cconn.(%¥)= 55.00 ’
IMPERVIOUS  PERVIOUS (i) P2 N
surface Area (ha)= 0.70 0.38 cngh [
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 5.00 2.00
Lengt (m)= 84.81 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 202.15
over (min) 5.00 10.00
Storage Coeff. (min)= 1.08 (i) 5.51 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.34 0.16
*TOTALS*
PEAK FLOW (cms)= 0.34 0.16 0.487 (ii1)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88
#EEEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(i1i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| DUHYD  (0024) | 0 AR
| Inlet Cap.=0.177 | ﬂﬁgjyzd 5 e
| #of Inlets— 1 | deatral (o
| Total(ems)= 0.2 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) Cmm) 0 0
TOTAL HYD.(ID= 1): 1.08 0.49 8.00 95.88 oAy e
MAJOR SYS.(ID= 2): 0.19 0.31 8.00 95.88
MINOR SYS.(ID= 3): 0.89 0.18 7.92 95.88
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0026) |
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
D i (ha) (cms) (hrs) (mm)
iDl= 1 (0024): 0.19 0.310 8.00 95.88
+ ID2= 2 (0029): 0.58 0.263 8.00 95.88
ID = 3 (0026): 0.77 0.572 8.00 95.88
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0026) |
[ 3+ 2= 1 ] AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
IDl= 3 (0026): 0.77 0.572 8.00 95.88
+ ID2= 2 (0059): 1.07 0.231 8.08 72.45
ID = 1 (0026): 1.84 0.761 8.00 82.24
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| STANDHYD (0022) | Area (ha)=  8.85
ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(%)= 55.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 5.75 3.10
Dep. Storage (mm) = 1.00 2.00
Average Slope )= 3.00 2.00
Lengt (m)= 242 .84 40.00



Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 202.15
over (min) 5.00 10.00
Storage Coeff. (min)= 2.36 (i) 6.79 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.30 0.14
*TOTALS™
PEAK FLOW (cms)= 2.72 1.23 3.852 (iii)
TIME TO PEAK . (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88
#FhEEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| caLIB i /7 i
| STANDHYD (0060) | Area (ha)= 0.88 oA
|ID= 1 DT= 5.0 min | Total Imp(¥)= 70.00 Dir. Conn.(%)= 70.00
IMPERVIOUS PERVIOUS (i)
surface Area tha)= 0.61 0.26
Dep. Storage (mm) = 1.00 2.00
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 76.46 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 143.97
over (min) 5.00 10.00
Storage Coeff. (min)= 1.64 (i) 5.42 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.32 0.16
*TOTALS™
PEAK FLOW (cms) = 0.35 0.08 0.421 (ii1i)
TIME TO PEAK Chrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 75.39 98.20
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.69 0.90
FHREFE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | i
| STANDHYD (0068) | Area (ha)= 0.97
|ID= 1 DT= 5.0 min | Total Imp(%)= 80.00 Dir. Conn.(%)= 80.00
IMPERVIOUS PERVIOUS (i)
Ssurface Area (ha)= 0.78 0.19
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 3.00 2.00
Lengt (m)= 80.42 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 143.97
over (min) 5.00 5.00
Storage Coeff. (min)= 1.21 (i) 4.27 (i)
Unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak (cms)= 0.33 0.23
*TOTALS*
PEAK FLOW (cms)= 0.44 0.07 0.512 (iii)
TIME TO PEAK (hrs)= 8.00 8.00 8.00
RUNOFF VOLUME (mm) = 107.98 75.39 101.46
TOTAL RAINFALL (mm)= 108.98 108.98 108.98
= 0.99 0.69 0.93

RUNOFF COEFFICIENT
*E%EE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)



(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
_.._ THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0069) | RO D/
| Inlet Cap.=0.218 | O S / éj(Q3C /2
| #of Inlets= 1| 1 o
| Total(cms)= 0.2 | AREA QPEAK TPEAK  R.V. Mo S
-------------------- (ha) (cms) Chrs)  (mm PSSl

TOTAL HYD.(ID= 1): 0.97 0.51 8.00 101.46 h %

I
MAJOR SYS.(ID= 2): 0.17 0.29 8.00 101.46 ! N
MINOR SYS.(ID= 3): 0.80 0.22 7.92 101.46

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0022): 8.85 3.852 8.00 95.88

+ ID2= 2 (0024): 0.89 0.177 7.92 95.88

ID = 3 (0058): 9.74 4.029 8.00 95.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0058) |
] 3+ 2= 1 i AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 3 (0058): 9.74 4.029 8.00 95.88
+ ID2= 2 (0060): 0.88 0.421 8.00 98.20
ID = 1 (0058): 10.61 4.450 8.00 96.07

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0058) |
| 14+ 2= 3 [ AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
IDl= 1 (0058): 10.61 4.450 8.00 96.07
+ ID2= 2 (0069): 0.80 0.218 7.92 101.46
ID = 3 (0058): 11.42 4.668 8.00 96.45

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0025) | {}
[ IN= 2---> OUT= 1 | rg\\,hé gf\\
] DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE O (N
———————————————————— (cms) (ha.m.) | (cms) ¢ha.m.)
0.0000 0.0000 | 0.0287 0.2221
0.0110 0.0000 | 0.5019 0.3187
0.0188 0.0632 | 0.5430 0.4273
0.0243 0.1371 | 0.5811 0.5484.
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0058) 11.417 4,668 8.00 96.45
OUTFLOW: ID= 1 (0025) 11.417 0.579- 8.50 96.46
PEAK FLow REDUCTION [Qout/Qin] (%)= 12.41
TIME SHIFT OF PEAK FLOW (min)= 30.00
MAXIMUM STORAGE USED (ha.m.)= 9.5437
ADD HYD (0057) |
1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)

ID1= 1 (0025): 11.42 0.579 8.50 96.46



+ ID2= 2 (0026):

1.84

0.

761 §.00

82.24

= 3 (0057):

13.26

1.

269 8.00

94.49

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CcALIB !
| NASHYD (0071) | Area
|ID= 1 DT= 5.0 min | Ia

———————————————————— U.H.

unit Hyd Qpeak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm) =
RUNOFF COEFFICIENT =

(ha)=

(mm)=
TpChrs)=

0.299

curve Number

(CN)= 65.0

1.33
5.00 # of Linear Res.(N)= 3.00
0.17

0.163 (3)

8.083
44.747
108.977
0.411

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| caLIB |
[ STANDHYD (0002) | Area (ha)= 20.29
[ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir.
IMPERVIQUS PERVIOU
Surface Area (ha)= 13.19 7.10
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 367.75 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 NaN
over (min) 5.00 10.00
Storage Coeff. (min)= 4.20 (i) 8.64
unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.24 0.12
PEAK FLOW (cms)= 5.82 2.60
TIME TO PEAK Chrs)= 8.00 8.08
RUNOFF VOLUME (mm) = 107.98 81.10
TOTAL RAINFALL  (mm)= 108.98 108.98
= 0.99 0.74

RUNOFF COEFFICIENT

Conn. (%)= 55.00

s (1

Gii)

#kEEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 85.0

CALIB

Ia = Dep. Storage (Abo
(11) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

I I
| STANDHYD (0003) | Area (ha)= 2.63
|ID= 1 DT= 5.0 min | Total Imp(%)= 70.00 Dir.
IMPERVIOQUS PERVIOU
surface Area (ha)= 1.84 0.79
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 1.00 2.00
Lengt (m)= 132.44 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 NaN
over (min) 5.00 10.00
Storage Coeff. (min)= 2.28 (i) 6.06
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.30 0.15
PEAK FLOW (cms)= 1.03 0.23
TIME TO PEAK Chrs)= 8.00 8.08
RUNOFF VOLUME (mm)= 107.98 75.39
TOTAL RAINFALL (mm)= 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.69

ve)

*TOTALS*
8.138 (iii)
8.00
95.88
108.98
0.88

conn. (%)= 70.00

s (i)

G1i)

kkE%E WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

*TOTALS*
1.245 (i)
8.00
98.20
108.98
0.90



CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB

| |
| STANDHYD (0004) | Area (ha)=  5.37
}]ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(®)= 55.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 3.49 1.88
Dep. Storage (mm) = 1.00 2.00
Average Slope (%)= 1.00 2.00
Lengt (m)= 189.19 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 202.15
over (min) 5.00 10.00
Storage Coeff. (min)= 2.82 (i) 7.25 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.28 0.14
*TOTALS*
PEAK FLOW (cms)= 1.63 0.73 2.297 (i)
TIME TO PEAK Chrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
= 0.99 0.74 0.88

RUNOFF COEFFICIENT
FHhFkE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0006) |

| Inlet Cap.=0.724 |

| #of Inlets= 1]

| Total(cms)= 0.7 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)

TOTAL HYD.(ID= 1): 5.37 2.30 8.00 95.88

MAJOR SYS.(ID= 2): 1.08 1.57 8.00 95.88
MINOR SYS.(ID= 3): 4.29 0.72 7.92  95.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0008) |
] 14+ 2= 3 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0002): 20.29 8.138 8.00 95.88
+ ID2= 2 (0003): 2.63  1.245 8.00 98.20

= 3 (0008): 22.92  9.382 8.00 96.15
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0008) |

| 3+ 2= 1 ] AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0008): 22.92 9.382 8.00 96.15
+ ID2= 2 (0006): 1.08 1.573 8.00 95.88
= 1 (0008): 24.00 10.955 8.00 96.14

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

RESERVOIR (0072) |

IN= 2---> OUT= 1 |
DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE

S (cms) (ha.m.) |  (cms) (ha.m.)



0.0000 0.0000 0.1092 1.4110

|
0.0294 0.3280 | 0.1193 1.8005
0.0379 0.6747 [ 0.1320 2.3703
0.0982 1.0358 | 0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 (0008) 23.999 10.955 8.00 96.14
OUTFLOW: ID= 1 (0072) 23.999 0.119 13.83 95.19
PEAK FLOW REDUCTION [Qout/Qin] (%)= 1.08
TIME SHIFT OF PEAK FLOW (min)=350.00
MAXIMUM STORAGE USED (ha.m.)= 1.7708
| CALIB |
| STANDHYD (0011) | Area (ha)= 10.26
[ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(%)= 55.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 6.67 3.59
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 1.00 2.00
Lengt m)= 261.56 40.00
Mannings n = 0.013 0.250
Max. Eff Inten. (mm/hr)= 203.31 NaN
over (min) 5.00 10.00
Storage Coeff. (min)= 3.42 (i1) 7.86 (ii)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.26 0.13
*TOTALS™
PEAK FLOW (cms) = 3.05 1.36 4.276 (iii)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm) = 107.98 81.10 95.88
TOTAL RAINFALL (mm) = 108.98 108.98 108.98
= 0.99 0.74 0.88

RUNOFF COEFFICIENT
#EFEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0012) | Area tha)= 1.07
|ID= 1 DT= 5.0 min | Total Imp(%)= 70.00 Dir. Conn.(¥)= 70.00
. IMPERVIOUS PERVIOQUS (i)
surface Area (ha)= 0.75 0.32
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 1.00 2.00
Lengt (m)= 84.46 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 NaN
over (min) 5.00 10.00
Storage Coeff. (min)= 1.74 (ii) 5.52 (ii)
unit Hyd. Tpeak (min)= 5.00 10.00
uUnit Hyd. peak (cms)= 0.32 0.16
*TOTALS*
PEAK FLOW (cms)= 0.42 0.10 0.513 (iii)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 75.39 98.20
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
= 0.99 0.69 0.90

RUNOFF COEFFICIENT
*HE%EE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD (0013) | Area (ha)= 5.37



|ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(¥%¥)= 55.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.49 1.88
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 189.19 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 202.15
over (min) 5.00 10.00
Storage Coeff. (min)= 2.82 (i1) 7.25 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.28 0.14
*TOTALS™
PEAK FLOW (cms)= 1.63 0.73 2.297 (i)
TIME TO PEAK Chrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88
®xx%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
. THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| DUHYD (0014) |
| Inlet Cap.=0.724 |
| #of Inlets= 1|
| Total(cms)= 0.7 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
TOTAL HYD.(ID= 1): 5.37 2.30 8.00 95.88
MAJOR SYS.(ID= 2): 1.08 1.57 8.00 95.88
MINOR SYS.(ID= 3): 4.29 0.72 7.92 95.88
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
I ADD_;;B———255i§) I
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
pl= 1 (0011): 10.26 4.276 8.00 95.88
+ ID2= 2 (0012): 1.07 0.513 8.00 98.20
ID = 3 (0015): 11.33  4.789 8.00 96.10
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD  (0015) |
! + = 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0015): 11.33 4.789 8.00 96.10
+ ID2= 2 (0014): 4.29 0.724 7.92 95.88
ID = 1 (0015): 15.62 5.513 8.00 96.04
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| RESERVOIR (0016) |
| IN= 2---> OUT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) tha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.1657 0.4612
0.0084 0.0680 | 0.1790 0.5805
0.0108 0.1541 | 0.1915 0.7082
0.0127 0.2482 | 0.2032 0.8444
0.1511 0.3505 | 0.2142 0.9890
AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 (0015) 15.619 5.513 8.00 96.04



OUTFLOW: ID= 1 (0016) 15.619 0.211 10.08 95.91
PEAK FLOW REDUCTION [Qout/Qin] (%)= 3.84
TIME SHIFT OF PEAK FLOW (min)=125.00
MAXIMUM STORAGE USED (ha.m.)= 0.9532
| CALIB |
| STANDHYD (0035) | Area (ha)= 6.63
[ID= 1 DT= 5.0 min | Total Imp(%)= 70.00 Dir. Conn.(%)= 70.00
IMPERVIOQUS PERVIOUS (i)
Surface Area (ha)= 4.64 1.99
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 1.00 2.00
Lengt (m)= 210.24 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 143.97
over (min) 5.00 10.00
Storage Coeff. (min)= 3.00 (i1) 6.79 (ii)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.28 0.14
*TOTALS*
PEAK FLOW (cms)= 2.54 0.56 3.059 (i)
TIME TO PEAK Chrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 75.39 98.20
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
= 0.99 0.69 0.90

RUNOFF COEFFICIENT
#HFEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
. THAN THE STORAGE COEFFICIENT.
(i11) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| RESERVOIR (0036) |

| IN= 2---> OUT= 1 |
OUTFLOW STORAGE

| DT= 5.0 min | QUTFLOW STORAGE |
———————————————————— (cms) Cha.m.) } (cms) (ha.m.)
0.0000 0.0000 | 0.0925 0.6716
0.0199 0.2020 I 0.1221 0.9409
0.0269 0.4256 | 0.1454 1.2343
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) mm
INFLOW : ID= 2 (0035) 6.630 3.059 8.00 98.20
OUTFLOW: ID= 1 (0036) 6.630 0.043 12.42 97.69
PEAK FLOW REDUCTION [Qout/Qin]l (%)= 1.41
TIME SHIFT OF PEAK FLOW (min)=265.00
MAXIMUM STORAGE  USED (ha.m.)= 0.4863
| CALIB ]
| STANDHYD (0070) | Area (ha)= 1.41
|ID= 1 DT= 5.0 min | Total Imp(%)= 80.00 Dir. Conn.(%¥)= 80.00
IMPERVIOQUS PERVIOUS (i)
surface Area (ha)= 1.13 0.28
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 3.00 2.00
Lengt (m)= 96.95 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 143.97
over (min) 5.00 5.00
Storage Coeff. (min)= 1.36 (ii) 4.41 (i)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= 0.33 0.23
*TOTALS*
PEAK FLOW (cms)= 0.64 0.11 0.744 (iii)
TIME TO PEAK (hrs)= 8.00 8.00 8.00
RUNOFF VOLUME (mm)= 107.98 75.39 101.46
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.69 0.93

FEEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!



(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = Ia = Dep. Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
. ... THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD  (0074) |
1+ = 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0069): 0.17 0.294 8§.00 101.46
+ ID2= 2 (0070): 1.41 0.744 §.00 101.46
ID = 3 (0074): 1.58 1.038 8§.00 101.46
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD_ (0032) |
I 1+ 2= 3 ! AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 1 (0016): 15.62 0.211 10.08 95.91
+ ID2= 2 (0036): 6.63 0.043 12.42 97.69
ID = 3 (0032): 22.25 0.253 11.08 96.44
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,
| ADD HYD  (0032) |
3 + = 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 3 (0032): 22.25 0.253 11.08 96.44
+ ID2= 2 (0057): 13.26 1.269 8.00 94.49
ID = 1 (0032): 35.51  1.455 8.00 95.71
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD _605555—1
I 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
IDl= 1 (0032): 35.51  1.455 8.00 95.71
+ ID2= 2 (0062): 16.55 1.048 8.50 44 .90
ID = 3 (0032): 52.06  1.992 8.42 79.56
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD_ (0032) |
+ = 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 3 (0032): 52.06 1.992 8.42 79.56
+ ID2= 2 (0063): 12.25 1.385 8.17 44.80
ID = 1 (0032): 64.31 3.215 8.17 72.94
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD'_'Eééiii"I
+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ipl= 1 (0032): 64.31 3.215 8.17 72.94
+ ID2= 2 (0071): 1.33 0.163 8.08 44.75
ID = 3 (0032): 65.64  3.369 8.17 72.37

NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.



| ADD HYD  (0032) |
] 3+ 2= 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 3 (0032): 65.64  3.369 8.17 72.37
+ ID2= 2 (0072): 24.00 0.119 13.83 95.19
ID = 1 (0032): 89.64 3.471 8.17 78.48

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD_  (0032) |

1+ 2= 3 I AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0032): 89.64 3.471 8.17 78.48
+ ID2= 2 (0074): 1.58 1.038 8§.00 101.46
ID = 3 (0032): 91.21 4.024 8.00 78.87

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

NOTE:
| caLte |
| NASHYD (0064) | Area (ha)=  9.67  Curve Number (CN)= 65.0
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 0.41

Unit Hyd Qpeak (cms)=  0.901

PEAK FLOW (cms)= 0.667 (i)

TIME TO PEAK (hrs)= 8.417

RUNOFF VOLUME (mm)= 44.902

TOTAL RAINFALL (mm)= 108.977

RUNOFF COEFFICIENT = 0.412

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| cALIB ]
| NASHYD (0065) | Area (ha)= 14.48 Curve Number (CN)= 65.0
|ID= 1 DT= 5.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.35

unit Hyd Qpeak (cms)=  1.580

PEAK FLOW (cms)= 1.117 ()

TIME TO PEAK . (hrs)= 8.333

RUNOFF VOLUME (mm)= 44.898

TOTAL RAINFALL (mm)= 108.977

RUNOFF COEFFICIENT = 0.412

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| SHIFT HYD (0066) |

| IN= 2---> OUT= 1 |
| SHIFT= 36.5 min | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID= 2 (0065): 14.48 1.12 8.33 44.90

SHIFT ID= 1 (0066): 14.48 1.12 8.92 44.90
| caLIB |
| STANDHYD (0027) | Area (ha)= 7.26 .
[ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 ©Dir. Conn.(¥)= 55.00

IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 4.72 2.54
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 219.98 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 202.15



over (min) 5.00 10.00
Storage Coeff. (min)= 3.09 (ii) 7.52 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.27 0.13
*TOTALS*
PEAK FLOW (cms)= 2.18 0.98 3.071 (ii1)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88
#%%Eh* WARNING: STORAGE COEFF., IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB I
| STANDHYD (0028) | Area (ha)= 1.14
|ID= 1 DT= 5.0 min | Total Imp(%)= 70.00 Dir. conn.(%)= 70.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.80 0.34
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 1.00 2.00
Lengt (m)= 87.06 40.00
Mannings n = 0.013 0.250
Max.Eeff.Inten. (mm/hr)= 203.31 143.97
over (min) 5.00 10.00
Storage Coeff. (min)= 1.77 (i) 5.56 (i)
Unit Hyd. Tpeak (min)= 5.00 10.0
unit Hyd. peak (cms)= 0.32 0.16
*TOTALS*
PEAK FLOW (cms)= 0.45 0.10 0.545 (1)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 75.39 98.20
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.69 0.90
FHEET WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(i11) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD  (0031) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
IDl= 1 (0027): 7.26 3.071 8.00 95.88
+ ID2= 2 (0028): 1.14 0.545 8.00 98.20
= 3 (0031): 8.40 3.616 8.00 96.20

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0030) |
| IN= 2~---> OUT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.)

OUTFLOW STORAGE
(cms) (ha.m.)

I
|
0.0000 0.0000 | 0.0665 0.3483
0.0131 0.0730 | 0.0724 0.4575
0.0168 0.1566 | 0.0778 0.5759
0.0600 0.2483 | 0.0000 0.0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) m
INFLOW : ID= 2 (0031) 8.396 3.616 8.00 96.20
OUTFLOW: ID= 1 (0030) 8.396 0.077 11.00 96.03
PEAK FLOW REDUCTION [Qout/Qin] (%)= 2.13
TIME SHIFT OF PEAK FLOW (min)=180.00

MAXIMUM STORAGE USED (ha.m.)= 0.5554



| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
Ipl= 1 (0030): 8.40 0.077 11.00 96.03
+ ID2= 2 (0032): 91.21 4.024 8.00 78.87

= 3 (0056): 99.61 4.085 8.00 80.32
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,

I 3+ 2= 1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
Ipl= 3 (0056): 99.61 4.085 8.00 80.32
+ ID2= 2 (0064): 9.67 0.667 8.42 44,90

=1 (0056): 109.28 4.306 8.00 77.19
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0056) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0056): 109.28 4.306 8.00 77.19
+ ID2= 2 (0066): 14.48  1.117 8.92 44.90

= 3 (0056): 123.76  4.328 8.00 73.41

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| STANDHYD (0052) | Area (ha)= 0.75
jID= 1 DT= 5.0 min | Total Imp(%)= 70.00 Dir. Conn.(%)= 70.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.52 0.22
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 70.57 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 144.70
over (min) 5.00 10.00
Storage Coeff. (min)= 1.56 (i) 5.35 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.33 0.16
*TOTALS*
PEAK FLOW (cms)= 0.29 0.07 0.360 (ii1)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 75.85 98.33
TOTAL RAINFALL (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.70 0.90
#ExEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0051) | Area (ha)= 4.91
{ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 ©Dir. Conn.(%)= 55.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 3.19 1.72
Dep. Storage (mm)= 1.00 1.50
Averaﬁe Slope (%)= 1.00 2.00
Lengt (m)= 180.92 40.00



Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 202.79
over (min) 5.00 10.00
Storage Coeff. (min)= 2.75 (i) 7.18 (i)
uUnit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.28 0.14
*TOTALS™®
PEAK FLOW (cms)= 1.49 0.67 2.110 (iid)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm) = 107.98 81.47 96.05
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.75 0.88
*Hdkek WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD (0053) |
[ 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0051): 4,91 2.110 8.00 96.05
+ ID2= 2 (0052): 0.75 0.360 8.00 98.33
ID = 3 (0053): 5.66 2.469 8.00 96.35

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,

| RESERVOIR (0054) |
| IN= 2---> OUT= 1 |

| b= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 0.3017 0.1533
0.0074 0.0586 | 0.3166 0.2772
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0053) 5.657 2.469 8.00 96.35
OUTFLOW: ID= 1 (0054) 5.657 0.316 8.50 95.99
PEAK FLOW REDUCTION [Qout/Qin] (%)= 12.79
TIME SHIFT OF PEAK FLOW (min)= 30.00
MAXIMUM STORAGE USED (ha.m.)= 0.2709
| cALIB ]
| NASHYD (0107) | Area (ha)=  3.15 Curve Number (CN)= 65.0
|ID= 1 DT= 5.0 min | Ia (mm)=  5:00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)=  0.17

unit Hyd Qpeak (cms)=  0.708

PEAK FLOW (cms)=  0.387 (i)
TIME TO PEAK (hrs)=  8.083
RUNOFF VOLUME (mm)=44.747
TOTAL RAINFALL (mm)= 108.977
RUNOFF COEFFICIENT = 0.411

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB

I |
| STANDHYD (0106) | Area (ha)= 1.76
JID= 1 DT= 5.0 min | Total Imp(%)= 25.00 Dir. Conn.(%)= 25.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.4 1.32
Dep. Storage (mm)= 1.00 2.00
Averaﬁe Slope (%)= 3.00 2.00
Lengt (m)= 108.35 40.00
Mannings n = 0.013 0.250

Max.eff.Inten. (mm/hr)= 203.31 80.28



over (min) 5.00 10.00
storage Coeff. (min)= 1.45 (i) 9.16 (i1)
unit Hyd. Tpeak (min)= 5.00 10.00
uUnit Hyd. peak (cms)= 0.33 0.12
*TOTALS™
PEAK FLOW (cms)= 0.25 0.19 0.407 (ii1)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 46.95 62.21
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.43 0.57
#wkhE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 65.0 Ia = Dep. Storage {(Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD  (0108) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1l= 1 (0106): 1.76  0.407 8.00 62.21
+ ID2= 2 (0107): 3.15 0.387 8.08 44.75
= 3 (0108): 4.91 0.720 8.00 51.01

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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¥h¥*k S UMMARY OUTPUT

Input  filename: C:\Program Files (x86)\VH Suite 3.0\vO2\voin.dat .
output filename: C:\Users\david.mcnaull\AppData\Local\Temp\5194bec8-9a38-4e86-b9d7-6e908d3978f8\Scenario.

summary filename: C:\Users\david.mcnaull\Appbata\Local\Temp\5194bec8-9a38-4e86-b9d7-6e908d3978f8\Scenario.

DATE: 06/26/2019 TIME: 11:28:30

USER:
N
i

n
COMMENTS: _ "

R/
7

_i I . Ly , =y
'T”’[hfufiéﬁkﬁéh}'v Ry MO0 4 Q}LMWﬂng Ce TP
H 7

HHANH NN N T h R dedendedede b d NN

*% STMULATION NUMBER: Q¥ Zlgi/

R L R R L R R R R R Y

W/E COMMAND HYD ID DT AREA ' Qpeak Tpeak R.V. R.C. Qbase
min ha ' cms rs mm cms

START @ 0.00 hrs

CHIC STORM 10.0
[ Ptot= 29.37 mm ]

¥
*% CALIB NASHYD 0062 1 5.0 16.55 0.13 8.58 3.68 0.13 0.000

[CN=65.0 1
[ N=3.0:Tp 0.46]

*% CALIB NASHYD 0063 1 5.0 12.25 0.

[CN=65.0 ]
[N =3.0:Tp 0.19]

** CALIB NASHYD 0059 1 5.0 1.07 0.04

[CN=85.0 ]
[ N=3.0:Tp 0.18]

* CALIB STANDHYD 0029 1 5.0 0.58 0.07 8
[1%=55.0:58%= 2.00]

* CALIB STANDHYD 0061 1 S.
[I%=55.0:5%= 2.00]

16 8.17 3.68 0.13 0.000
8.17 8.56 0.29 0.000

.00 20.92 0.71 0.000

.08 0.14 8.00 21.02 0.72 0.000

(]
fd

*
DUHYD 0024 1 5.0 1.08 0.14 8.00 21.02 n/a 0.000
MAJOR SYSTEM: 0024 2 5.0 0.00 0.00 0.00 0.00 n/a 0.000
. MINOR SYSTEM: 0024 3 5.0 1.08 0.14 8.00 21.02 n/a 0.000
. ADD [0024 + 0029] 0026 3 5.0 0.58 0.07 8.00 20.92 n/a 0.000
. ADD [0026 + 0059] 0026 1 5.0 1.65 0.09 8.00 12.90 n/a 0.000
*  CALIB STANDHYD 0022 1 5.0 8.85 1.08 8.00 21.16 0.72 0.000

[1%=55.0:5%= 2.00]

*  CALIB STANDHYD 0060 1 5.0 0.88 0.13 8.00 22.80
[1%=70.0:5%= 2.00]

0.78 0.000

*  CALIB STANDHYD 0068 1 5.0 0.97 0.17 8.00 24.62 0.84 0.000
[1%=80.0:5%= 2.00]

DUHYD 0069 1 5.0 0.97 0.17 8.00 24.62 n/a 0.000

MAJOR SYSTEM: 0069 2 5.0 0.00 0.00 0.00 0.00 n/a 0.000

MINOR SYSTEM: 0069 3 5.0 0.97 0.17 8.00 24.62 n/a 0.000



*

*
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%

#*

ADD [0022 + 0024]
ADD [0058 + 0060}
ADD [0058 + 0069]

RESRVR [ 2 : 0058]
{sT= 0.22 ha.m }

ADD [0025 + 0026]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:7p 0.17]

CALIB STANDHYD
[I%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0002 + 0003]
ADD [0008 + 0006]

RESRVR [ 2 : 0008]
{ST= 0.44 ha.m }

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[I%=70.0:5%= 2.00]

CALIB STANDHYD
[I%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0011 + 0012]
ADD [0015 + 0014]

RESRVR [. 2 : 0015]
{sT= 0.30 ha.m }

CALIB STANDHYD
[1%=70.0:5%= 2.00]

RESRVR [ 2 : 0035]
{sT= 0.14 ha.m }

CALIB STANDHYD
[1%=80.0:5%= 2.00]

ADD [0069 + 0070]
ADD [0016 + 0036]
[6032 + 0057]
ADD [0032 + 0062]
ADD [0032 + 0063]
{0032 + 0071]
[0032 + 0072]
fC032 + 0074]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.41]

ADD

+

ADD
ADD

ADD

0058
0058
0058
0025

0057
0071

0002
0003
0004

0006
0006
0006
0008
0008

0072
0011
0012
0013

0014
0014
0014
0015
0015

0016
0035
0036
0070

0074
0032
0032
0032
0032
0032
0032
0032
0064

oW R w

w

HoWw R Wk W oR W ow

wmi i vt oW
©O o o o

© © © ocoo

yl Vi ol own

(o]

o

10.
11.
11.

13.
.33

20.

22
22
22

10.

V1o

wViowuw

42

29

.63

.37

.37
.37
.92
.92
.92

26

.07

.37

.37
.37
11.
16.
16.

33
70
70

.63

.63

.41

.41
23.
36.
53.
65.
66.
89.
91.

9.

33
75
30
55
88
80
21
67

O o

<

© O 0o O 0o o o o o

.22
.35
.53
.03

.12
.02

.14

.39

.62

.62
.62
.52
.52
.03

.14

.16

.62

.62
.62
.31
.93
.08

.94

.01

.25

.25
.10
.13
.25
.36
.37
.40
.50

OOW@OOOO&LDLQQQ

«w® W O

.00
.00
.00
.67

.00

.17

.00

.00

.00

.00
.00
.00
.00
10.

25

.00

.00

.00

.00
.00
.00
.00
.25

.00

.83

.00

.00
.25
.17
.67
.25
.25
.25
.00
.50

21.
21.
21.
21.

20.
.67

21.
22.
21.

21.
21.
21.
21.
21.

21.
22.
21.

21.
21.
21.
21.
21.

22.
22.
24.

24.
21.
21.
15.
13.
13.
15.
15.
.68

14
28
55
55

49

16

94

15

15
15
36
36
22

16

83

15

15
15
31
26
14

97

58

67

67

55

74
48
29
31
46

n/a
n/a
n/a

n/a

n/a
0.13

0.72
0.78
0.72

n/a
n/a
n/a
n/a
n/a

n/a
0.72
0.78
0.72

n/a
n/a
n/a
n/a
n/a

n/a
0.78
n/a
0.84

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

0.13

© O O O O 0o o o o

.000
.000
.000
.000

.000
.000

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000

.000
.000
.000
.000
.000
.000
.000
.000
.000



*  CALIB NASHYD 0065 1 5.0 14.48 0.14 8.42 3.68 0.13 0.000

[CN=65.0 ]

[ N=3.0:Tp 0.35]

SHIFT [ 2 : 0065] 0066 1 5.0 14.48 0.14 9.00 3.68 n/a
[SHIFT= 36.5 min]

0.000

*  CALIB STANDHYD 0027 1 5.0 7.26 0.83 8.00 21.16 0.72 0.000

[1%=55.0:S%= 2.00]

* CALIB STANDHYD 0028 1 5.0 1.14 0.17
[I%=70.0:5%= 2.00]

ADD [0027 + 0028]

RESRVR [ 2 : 0031] 0030 1 5.0 8.40 0.02
{sT= 0.16 ha.m }

8.00 22.84 0.78 0.000

0031 3 5.0 8.40 1.00 8.00 21.38 n/a 0.000
.83 21.22 n/a .000

O
o

ADD [0030 + 0032] 0056 3 5.0 99.61 0.51 8.00 15.94 n/a 0.000
ADD [0056 + 0064] 0056 1 5.0 109.28 0.55 8.17 14.86 n/a 0.000
ADD [0056 + 0066] 0056 3 5.0 123.76 0.55 8.17 13.55 n/a 0.000
*  CALIB STANDHYD 0052 1 5.0 0.75 0.11 8.00 22.87 0.78 0.000

[1%=70.0:5%= 2.00]

*  CALIB STANDHYD 0051 1 5.0 4.91 0.57 8.00 21.28 0.72 0.000

[1%=55.0:5%= 2.00]
ADD [0051 + 0052] 0053

RESRVR [ 2 : 00531 0054
{sT= 0.09 ha.m }

*  CALIB NASHYD 0107 1
[CN=65.0 ]
[ N=3.0:Tp 0.17]

*  CALIB STANDHYD 0106 1 5.
[1%=25.0:5%= 2.00]

ADD [0106 + 0107] 0108 3

Fededehkhfe b hh Al v s

** SIMULATION NUMBER: 0 % £/

L R R R R E ]

3 5.0 5.66 0.69 8.00 21.49 n/a 0.000
.66 0.09 8.67 21.13 n/a 0.000

=
wn

(]
w

5.0 3.15 0.04 8.17 3.67 0.13 0.000

0 1.76 0.10 8.00 16.43 0.36 0.000

5.0 4.91 0.12 8.00 6.16 n/a 0.000

W/E COMMAND HYD ID DT AREA ' Qpeak Tpeak R.V. R.C. Qbase
min ha ' cms rs mm cms

START @ 0.00 hrs

CHIC STORM 10.0
[ Ptot= 40.62 mm ]

0.25 8.58 7.36 0.18 0.000

** CALIB NASHYD 0062 1 5.0 16.55
[cN=65.0 ]
[ N=3.0:Tp 0.46]

#*%  CALIB NASHYD 0063 1 5.0 12.25 0.31 8.17 7.34 0.18 0.000
[CN=65.0 ]
[ N=3.0:Tp 0.19]

*%  CALIB NASHYD 0059 1 5.0 1.07 0.06 8.17 15.72 0.39 0.000
[CN=85.0

[ N=3.0:Tp 0.18%

*  CALIB STANDHYD 0029 1 5.0 0.58 0.10 8.00
[I%=55.0:5%= 2.00]

*  CALIB STANDHYD 0061 1 5.0 1.08 0.18 8.00
[1%=55.0:5%= 2.00]

30.82 0.76 0.000

30.96 0.76  0.000

DUHYD 0024 1 5.0 1.08 0.18 8.00 30.96 n/a 0.000
MAJOR SYSTEM: 0024 2 5.0 0.00 0.00 0.00 0.00 n/a 0.000

MINOR SYSTEM: 0024 3 5.0 1.08 0.18 8.00 30.96 n/a 0.000

ADD [0024 + 00291 0026 3 5.0 0.58 0.10 8.00 30.82 n/a 0.000
ADD [0026 + 0059] 0026 1 5.0 1.65 0.14 8.00 21.03 n/a 0.000

*  CALIB STANDHYD 0022 1 5.0 8.85 1.39 8.00 31.08 0.77 0.000
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[1%=55.0:5%= 2.00]

CALIB STANDHYD
[I%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=80.0:S%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0022 + 0024]
ADD [0058 + 0060]
ADD [0058 + 0069]

RESRVR [ 2 : 0058]
{sT= 0.27 ha.m }

ADD [0025 + 0026]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.17]

CALIB STANDHYD
[I%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0002 + 0003]
ADD [0008 + 0006]

RESRVR [ 2 : 0008]
{ST= 0.65 ha.m }

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[I9%=55.0:S%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0011 + 0012]
ADD [0015 + 0014]

RESRVR [ 2 : 0015]
{ST= 0.41 ha.m }

CALIB STANDHYD
[I%=70.0:5%= 2.00]

RESRVR [ 2 : 0035]
{sT= 0.19 ha.m }

CALIB STANDHYD
[1%=80.0:5%= 2.00]

ADD [0069 + 0070]
ADD [0016 + 0036]
ADD [0032 + 0057]
ADD [0032 + 0062]

0060

0068

0069
0069
0069
0058
0058
0058

0025

0057
0071

0002

0003

0004

0006
0006
0006
0008
0008

0072

0011

0012

0013

0014
0014
0014
0015
0015

0016

0035

0036

0070

0074
0032
0032
0032

W R W N

W

W W W

(%2}
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(S Y RV Y, |
© o o o

o
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13.
.33

20

10.

O Oooo

Viowm

viouw

.88

.97

.97
.97
.92
10.
11.
11.

80
77
77

42

.29

.63

.37

.37
.27
22.
23.
23.

92
02
02

26

.07

.37

.37
.27
11.
16.
16.

33
60
60

.63

.63

.41

.41
23.
36.
53.

23
66
21

o

o O o o

© B R = ooo

.17

.22

.22
.22
.57
.74
.96
.26

.29

.04

.87

.49

.83

.83
.72
.36
.47
.04

.52

.20

.83

.83
.72
.73
.45
.16

.18

.32

.32
.18
.46
71

o

10.

© ™ v o™

X 0 0O O o

xR O 0o

W ™ 00 oo

.00

.00

.00
.00
.00
.00
.00
.67

.58

.17

.00

.00

.00

.00
.00
.00
.00
10.

67

.00

.00

.00

.00
.00
.00
.00
.08

.00

00

.00

.00
.17
.58
.58

32.

35.
0
35.
31.
31.
31.
31.

30.
.33
31.
33.
31.

31.
31.
31.
31.
31.

31.

32.

31

31

33.

32.

35.

35.
31.
31.
23.

31.
31.
31.
31.

94

.13

13
13
06
22
54
55

25

08

09

07

07
07
31
31
06

08

98

.07

.07

07
26
20
07

09

70

21

21
54
07
69

0.81

0.87

n/a
n/a
n/a
n/a
n/a
n/a

n/a

n/a

0.18

0.77

0.81

0.77

n/a
n/a
n/a
n/a
n/a

n/a

0.77

0.81

0.77

n/a
n/a
n/a
n/a
n/a

n/a

0.81

n/a

0.87

n/a
n/a
n/a

n/a

0.

S O O o ocoo
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000

.000

.000
.000
.000
.000
.000
.000

.000

.000

0.000
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.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000

.000
.000
.000
.000



+ 0063]
+ 0071]
+ 0072]
+ 0074]

ADD [0032
[0032
{0032
[0032
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.41]

ADD
ADD

ADD

CALIB NASHYD
[CN=65.0 ]
[N =3.0:Tp 0.35]

SHIFT [ 2 : 0065]
[SHIFT= 36.5 min]

CALIB STANDHYD
[1%=55.0:S%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

ADD [0027 + 0028]

RESRVR [ 2 : 0031]
{ST= 0.22 ha.m }

ADD [0030 + 0032]
ADD [0056 + 0064]
ADD [0056 + 0066]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:S%= 2.00]

ADD [0051 + 0052]

RESRVR [ 2 : 0053]
{sT= 0.11 ha.m }

CALIB NASHYD
[CN=65.0
[ N=3.0:Tp 0.17]

CALIB STANDHYD
[1%=25.0:5%= 2.00]

" ADD [0106 + 0107]

AR AAALTE AR LT LANRARE NN TR NNN

%% STIMULATION NUMBER:

R L L L ST T e

W/E COMMAND

ik

*k

ok

START @ 0.00 hrs

CHIC STORM
[ Ptot= 46.47 mm ]

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.46]

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.19]

CALIB NASHYD
[CN=85.0 ]
[ N=3.0:Tp 0.18]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD

0032 1 5.0 65.46
0032 3 5.0 66.79
0032 1 5.0 89.80
0032 3 5.0 91.21
0064 1 5.0 9.67
0065 1 5.0 14.48
0066 1 5.0 14.48
0027 1 5.0 7.26
0028 1 5.0 1.14
0031 3 5.0 8.40
0030 1 5.0 8.40
0056 3 5.0 99.61
0056 1 5.0 109.28
0056 3 5.0 123.76
0052 1 5.0 0.75
0051 1 5.0 4.91
0053 3 5.0 5.66
0054 1 5.0 5.66
0107 1 5.0 3.15
0106 1 5.0 1.76
0108 3 5.0 4.91
0w [ g

HYD ID DT AREA

min ha
10.0

0062 1 5.0 16.55
0063 1 5.0 12.25
0059 1 5.0 1.07
0029 1 5.0 0.58
0061 1 5.0 1.08

.90
.93
.96
.00
.16

© = O o o

(o]

.05

.03
.19
.21
.14

O R R

0.18

Qpeak

cms

0.33

0.41

0.08

0.12

0.22

.42 20.63
.42 20.37
.42 23.11
.42 23.30
.50  7.36

X o0 o ™ o

8.00 31.33
9.42 31.17

8.42 23.96
§.42 22.49
§.67 20.72
8.00 33.01

8.00 31.45
16.21

Tpeak
rs mm

8.58 9.65

8.17 9.62

8.17 19.87

8.00 36.14

8.00 36.29

R.V.

n/a
n/a
n/a
n/a
0.18

0.18

n/a

0.77

0.81

n/a

n/a

n/a
n/a
n/a

0.81

0.77

n/a

n/a

0.18

0.40

n/a

0.21

0.21

0.43

0.78

0.78

.000
.000
.000
.000
.000

O O o o o

0.000

0.000

0.000

0.000

0.000
.000

(=]

.000
.000
.000
.000

© O o o

0.000

0.000
0.000

0.000

0.000

0.000

Qbase

cms

0.000

0.000

0.000

0.000

0.000
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[1%=55.0:5%= 2.00]
DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0024 + 0029]
ADD [0026 + 0059]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=80.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0022 + 0024]
ADD [0058 + 0060]
ADD [0058 + 0069]

RESRVR [ 2 : 0058]
{sT= 0.29 ha.m }

ADD [0025 + 0026]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.17]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[I%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0002 + 0003]
ADD [0008 + 0006]

RESRVR [ 2 : 0008]
{sT= 0.77 ha.m }

CALIB STANDHYD
[I%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[I%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:

ADD [0011 + 0012]

ADD [0015 + 0014]

RESRVR [ 2 : 0015]
{ST= 0.48 ha.m }

CALIB STANDHYD
[1%=70.0:5%= 2.00]

RESRVR [ 2 : 0035]
{ST= 0.23 ha.m }

0024
0024
0024
0026
0026

0022

0060

0068

0069
0069
0069
0058
0058
0058

0025

0057

0071

0002

0003

0004

0006
0006
0006
0008
0008

0072

0011

0012

0013

0014
0014
0014
0015
0015

0016

0035

0036

ol = w WO NJ

W e W W

wi

A Y RV, TV VY, |
© © o ooo

© o o o ocoo

o

© o o ooo

13.
.33

20.

wVIoO W

10.

O i O HOR

0w 00O

Viowv

.08
.03
.63
.70
.85

.88
.97

.97
.93
.88
10.
11.
11.

75
69
69

39

29

.63

.37

.37
.24
.12
22.
23.

23.

92
16
16

26

.07

.37

.37
.12
11.
16.
16.

33
46
46

.63

.63

= O O ooo

o

.22
.04
.18
.16
.21

.63

.25
.22
.81
.01
.23
.38

© N N = oo

.44
.05 8.

.97
.24
.72
.99
.23

.05 10.

.97
.24
.72
.04
.77

.17

.21 8.

.25 8.

o0

.38 8.

.60 8

97 8

.25 8.

.97 8.

.47 8.

.02 10.

© 00 0 ~Joooo

X 0 0 0 N

O W N

W 00 oo oo

.00
.92
.00
.00
.00

00

00

.00
.92
.00
.00
.00
.58

.50

17

00

.00

.00

.00
.92
.00
.00

42

.00

00

00

.00
.92
.00
.00
.17

00

00

36.
36.
36.
36.
25.

36.
38.
40.

40.
40.
40.
36.
36.
36.

36.

35.

36.
38.
36.

36.
36.
36.

36

36.
36.
38.
36.

36.
36.
36.
36.
36.

38

38.

29
29
15
89
38

33

68

68
68
37
53
86
87

47

.61

38

47

38

38
38
62
.62
32

38

37

38

38
38
57
51
39

.47

08

n/a
n/a
n/a
n/a
n/a

0.78

0.82

0.88

n/a
n/a
n/a
n/a
n/a
n/a

n/a

n/a

0.21

0.78

0.83

0.78

n/a
n/a
n/a
n/a
n/a

n/a

0.78

0.83

0.78

n/a
n/a
n/a
n/a

n/a

0.83

n/a

© O o ooo

©C O ©o o ocoo

[

[

© O O ooco

.000
.000
.000
.000
.000

.000

.000

.000

.000
.000
.000
.000
.000
.000

.000

.000

.000

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000
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k4

L

ThAhTAhbhhdhhhfdhhtihdderdhiss

SIMULATION NUMBER:

R R S L L LRy

* %

CALIB STANDHYD
[1%=80.0:5%= 2.00]

ADD [0069 + 0070]
ADD [0016 + 0036]
ADD [0032 + 0057]
ADD [0032 + 0062]
ADD [0032 + 0063]
ADD [0032 + 0071]
ADD [0032 + 0072]
ADD [0032 + 0074]
CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.41]
CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.35]

SHIFT [ 2 : 0065]
[SHIFT= 36.5 min]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

ADD [0027 + 0028]

RESRVR [ 2 : 0031]
{sT= 0.26 ha.m }

ADD [0030 + 0032]
ADD [0056 + 0064]
ADD [0056 + 0066]

CALIB STANDHYD
[I%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

ADD [0051 + 0052]

RESRVR [ 2 : 0053]
{sT= 0.13 ha.m }

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.17]

CALIB STANDHYD
[1%=25.0:5%= 2.00]

ADD [0106 + 01071 0108 3

W/E COMMAND

START @ 0.00 hrs

CHIC STORM
[ Ptot= 63.97 mm ]

CALIB NASHYD
[CN=65.0
[ N=3.0:Tp 0.46]

CALIB NASHYD

0070 1 5.0
0074 3 5.0
0032 3 5.0
0032 1 5.0
0032 3 5.0
0032 1 5.0
0032 3 5.0
0032 1 5.0
0032 3 5.0
0064 1 5.0
0065 1 5.0
0066 1 5.0
0027 1 S5.0
0028 1 5.0
0031 3 5.
0030 1 5.0
0056 3 5.0
0056 1 5.0
0056 3 5.0
0052 1 5.0
0051 1 5.0
0053 3 5.0
0054 1 S5.0
0107 1 5.0
0106 1 5.0
5.0
/- -,
o xx D +
HYD ID DT
min
i 10.0
0062 1 5.0
0063 1 5.0

7

14

14.

99.
109.
123.
.75

.41

.45
23.
36.
53.
65.
66.
89.
91.
.67

09
47
02
27
60
76
21

.48

48

.26

.14

.40
.40

61
28
76

.91

.66
.66

.15

.76

.91

AREA

16.

12.

ha

55

25

.40
.19
.62
.95
.23
.27
.30
.38
.21

© R R Mmoo o o o

.06

(=]

.42
.61
.61
.18

O o

0.89

Qpeak
cms

.00
.17
.50
.50
.42
.33
.33
.33
.50

Oooooooooooooo.om

O

.33

.33
.33
.33
.00

© 0 oo o™

8.17

Tpeak

rs

40

40.
36.
36.
28.
24.
24.
27.
27.

36.

38.

36.
36.

28.
26.
24.
38.

36

36.
36.

19.

13.

.76

76
87
36
02
57
27
38
59
.65

.65

.65

38

38

65
49

34
69
69
40

.53

42

.61

49

16

R.V.

mm

77

0.88

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

0.21

0.21

n/a

0.78

0.83

n/a

n/a

n/a
n/a
n/a
0.83

0.79

n/a

n/a

0.21

0.42

n/a

R.C.

0.60 8.58 17.76 0.28

0.73 8.17 17.72 0.28

0.000

.000
.000
.000
.000
.000
.000
.000
.000
.000

© O O 0 0o o o o o

0.000

0.000

0.000

0.000

0.000
0.000

.000
.000
.000
.000

o O o o

0.000

0.000
0.000

0.000

0.000

0.000

Qbase
cms

0.000

0.000
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[CN=65.0 ]
[ N=3.0:Tp 0.19]

CALIB NASHYD
[CN=85.0 1
[ N=3.0:Tp 0.18]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[I%=55.0:8%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0024 + 0029]
ADD [0026 + 0059]

CALIB STANDHYD
[I%=55.0:S%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=80.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:

ADD [0022 + 0024]

ADD [0058 + 0060]

ADD [0058 + 0069]

RESRVR [ 2 : 0058]
{sT= 0.39 ha.m }

ADD [0025 + 0026]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.17]

CALIB STANDHYD
[I%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:

ADD [0002 + 0003]

ADD [0008 + 0006]

RESRVR [ 2 : 0008]
{sT= 1.11 ha.m }

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[I%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:

ADD [0011 + 0012]

0059

0029
0061

0024
0024
0024
0026
0026

0022
0060
0068

0069
0069
0069
0058
0058
0058

0025
0057
0071
0002

0003

0004

0006
0006
0006
0008
0008

0072

0011

0012

0013

0014
0014
0014

0015

oW = W WA

w

W W N

1%}

9 Vi vt v
© O o o ocoo

© © o ooo

(5 BRV, TV, TV,
S oo

[

o

13.
.33

20.

HOn

10.

O O0O

H»Own

.07

.58

.08

.08
.96
.70
.77
.85

.88

.97

.97
.86
.80
10.
11.
11.

68
54
54

31

29

.63
.37

.37
.63
22.
23.
23.

92
66
66

26

.07

.37

.37
.63
11.

33

[

S W NN oo

N OOR

.13

.16

.30

.30
.18
.28
.38
.37

.27

.34

.34
.22
.55
.82
.04
.53

.73

.08

.63

.80

.31

.31
.72
.44
.02
.10

.44

.33

.31

.31
.72
77

o

®© 0 0 0w uoo

®© o oo

0 oo

.17

.00

.00

.00
.92
.00
.00
.00

.00

.00

.00
.92
.00
.00
.00
.58

17

.17

.00

.00

.00

.00
.92
.00
.00
10.

17

.00

.00

.00

.00
.92
.00

33.

52.
52.

52.
52.
52.
40.
52.

54.
57.

57.
57.
52.
52.
53.
53.

51,
17.
52.
54,
52.
52.
.65
.91

52
52

52.
52.

52.

54.

52.

52.
52.
52.

52.

40

44

63

63
63
47
94
65

79

52

52
52
65
82
17
18

55

70

65

86

65

65

90
47

65

84

65

65
65
86

0.52

0.82

0.82

n/a
n/a
n/a
n/a
0.82

0.86

0.90

n/a
n/a
n/a
n/a
n/a
n/a

n/a

n/a

0.28

0.82

0.86

0.82

n/a
n/a
n/a
n/a
n/a

n/a

0.82

0.86

0.82

n/a
n/a
n/a

n/a

© O O o ooo

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000
.000
.000
.000
.000
.000

.000

0.000
0.000

O OO0

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000

.000
.000
.000

.000



80 n/a 0.000
67 n/a 0.000

ADD [0015 + 0014] 0015 1 5.0 15.96 3.49 8.00 52.

RESRVR [ 2 : 0015] 0016 1 5.0 15.96 0.19 9.33 52.
{sT= 0.67 ha.m }

* CALIB STANDHYD 0035 1 5.0 6.63
[1%=70.0:5%= 2.00]

1.97 8.00 54.86 0.86 0.000

RESRVR [ 2 : 0035] 0036 1 5.0 6.63 0.02 10.33 54.47 n/a  0.000
{sT= 0.33 ha.m }
*  CALIB STANDHYD 0070 1 5.0 1.41 0.48 8.00 57.56 0.90 0.000

[1%=80.0:5%= 2.00]

ADD [0069 + 0070] 0074 3 5.0 1.52 0.60 8.00 57.56 n/a 0.000
ADD [0016 + 0036] 0032 3 5.0 22.59 0.21 9.33 53.20 n/a 0.000
ADD [0032 + 0057] 0032 1 5.0 35.90 0.91 8.17 52.59 n/a 0.000
ADD [0032 + 0062] 0032 3 5.0 52.45 1.42 8.50 41.60 n/a 0.000
ADD [0032 + 0063] 0032 1 5.0 64.70 2.04 8.25 37.08 n/a 0.000
ADD [0032 + 0071] 0032 3 5.0 66.03 2.12 8.25 36.69 n/a 0.000
ADD [0032 + 0072] 0032 1 5.0 89.69 2.17 8.25 40.85 n/a 0.000
ADD [0032 + 0074] 0032 3 5.0 91.21 2.31 8.17 41.13 n/a 0.000

*  CALIB NASHYD 0064 1 5.0 9.67 0.38 8.50 17.76 0.28 0.000
Ecz=25390:Tp 0.41%

*  CALIB NASHYD 0065 1 5.0 14.48 0.62 8.42 17.76 0.28 0.000
[CN=65.0

]
[ N=3.0:Tp 0.35]
SHIFT [ 2 : 0065] 0066 1 5.0 14.48  0.62 9.00 17.76 n/a  0.000

[SHIFT= 36.5 min]

*  CALIB STANDHYD 0027 1 5.0 7.26 1.75 8.00 52.65 0.82 0.000
[1%=55.0:5%= 2.00]

*  CALIB STANDHYD 0028 1 5.0 1.14 0.35 8.00 54.86 0.86 0.000

[1%=70.0:5%= 2.00]

ADD [0027 + 0028] 0031 3 5.0 8.40 2.10 8.00 52.95 n/a 0.000

RESRVR [ 2 : 0031] 0030 1 5.0 8.40  0.07 9.58 52.78 n/a 0.000
{ST= 0.37 ha.m }
ADD [0030 + 0032] 0056 3 5.0 99.61  2.37 8.17 42.11 n/a 0.000
ADD [0056 + 0064] 0056 1 5.0 109.28  2.68 8.33 39.96 n/a  0.000
ADD [0056 + 0066] 0056 3 5.0 123.76  2.68 8.33 37.36 n/a 0.000
*  CALIB STANDHYD 0052 1 5.0 0.75 0.23 8.00 54.87 0.86 0.000
[1%=70.0:5%= 2.00]
*  CALIB STANDHYD 0051 1 5.0 4.91  1.30 8.00 52.80 0.83 0.000

[I%=55.0:5%= 2.00]
ADD [0051 + 0052] 0053 3 5.0 5.66 1.53

RESRVR [ 2 : 0053] 0054 1 5.0 5.66 0.30 8.
{sT= 0.18 ha.m }

*  CALIB NASHYD 0107 1 5.0 3.15 0.20 8.

[CN=65.0
[ N=3.0:Tp 0.17]

*  CALIB STANDHYD 0106 1 5.0 1.76 0.
[1%=25.0:5%= 2.00]

ADD [0106 + 0107] 0108 3 5.0 4.91 0.35 8.17 22.

LR R R R R R R R R R R R R R R R R R -
T
3

*% STMULATION NUMBER: O #** S/~

A AR A AR RE R LA A SR AN AT AN A

8.00 53.08 n/a 0.000
50 52.72 n/a 0.000

17 17.70 0.28 0.000

21 8.00 30.23 0.47 0.000

19 n/a 0.000

HYD ID DT AREA ' Qpeak Tpeak R.V. R.C. Qbase

W/E COMMAND
min ha ' ocms rs mm cms
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START @ 0.00 hrs

CHIC STORM
[ Ptot= 77.87 mm ]

CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.46]
CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.19]
CALIB NASHYD
[CN=85.0 ]
[ N=3.0:Tp 0.18]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0024 + 0029]
ADD [0026 + 0059]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=80.0:S%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0022 + 0024]
ADD [0058 + 0060]
ADD [0058 + 0069]

RESRVR [ 2 : 0058]
{ST= 0.47 ha.m }

ADD [0025 + 0026]
CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.17]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0002 + 0003]
ADD [0008 + 0006]

RESRVR [ 2 : 0008]
{sT= 1.38 ha.m }

CALIB STANDHYD
[I%=55.0:5%= 2.00]

CALIB STANDHYD

0062

0063

0059

0029

0061

0024
0024
0024
0026
0026

0022

0060

0068

0069
0069
0069
0058
0058
0058

0025

0057

0071

0002

0003

0004

0006
0006
0006
0008
0008

0072

0011

0012

oW B W N

w

O © o o coo

© o o ocoo

[w)

o

16.

12.

13.
.33

20.

10.

1.

O oo

HOwv

55

25

.07

.58

.08

.08
.95
.71
.78
.85

.88

.97

.97
.87
.79
10.
11.
11.

67
54
54

32

29

.63

.37

.37
.50
22.
23.
23.

92
78
78

26

07

(=]

O w N N oo

.78

.92

.16

.17

.31

.31
.18
.31
.42
.48

.28

.34

.34
.22
.66
.94
.16
.56

.81~

11

.87

.83

.48

.48
.72
.70
.46
.11

.56

.34

Co

0 00 o o oo

o 0 N

.58

.17

.17

.00

.00

.00
.92
.00
.00
.00

.00

.00

.00
.92
.00
.00
.00
.67

.17

.17

.00

.00

.00

.00
.92
.00
.00
10.

58

.00

.00

25.

25.

44.

65.
65.

65.
65.
65.
53.
65.

68.
71.

71.
71.
65.
66.
66.
66.

64

65.
68.
65.

65.
65.
66.
66.
65.

65.

68.

33

27

99

76

85

85
85
77
28
85

11

03

03
03
85
04
41
42

.67
25.

24

85

11

85

85
85
11
10
55

85

11

0.33

0.32

0.58

0.84

0.85

n/a
n/a
n/a
n/a
n/a

0.85

0.87

0.91

n/a
n/a
n/a
n/a
n/a
n/a

n/a

n/a

0.32

0.85

0.87

0.85

n/a
n/a
n/a
n/a
n/a

n/a

0.85

0.87

©C O O o ooo

j=]

.000

.000

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000

.000
.000
.000
.000
.000
.000

.000

.000

0.0060

.000

.000

.000

.000
.000
.000
.000
.000

.000

.000

.000
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[1%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0011 + 0012]
ADD [0015 + 0014]

RESRVR [ 2 : 0015]
{sT= 0.82 ha.m }

CALIB STANDHYD
[I%=70.0:5%= 2.00]

RESRVR [ 2 : 0035]
{ST= 0.40 ha.m }

CALIB STANDHYD
[1%=80.0:5%= 2.00]

ADD [0069 + 0070]
ADD [0016 + 0036]
ADD [0032 + 0057]
ADD [0032 + 0062]
ADD [0032 + 0063]
ADD [0032 + 0071]
ADD [0032 + 0072]
ADD [0032 + 0074]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.41]
CALIB NASHYD

[CN=65.0 ]
[ N=3.0:Tp 0.35]

SHIFT [ 2 : 0065]
[SHIFT= 36.5 min]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[I%=70.0:5%= 2.00]

ADD [0027 + 0028]

RESRVR [ 2 : 0031]
{sT= 0.46 ha.m }

ADD [0030 + 0032]
ADD [0056 + 0064]
ADD [0056 + 0066]

CALIB STANDHYD
[I%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

ADD [0051 + 0052]

RESRVR [ 2 : 0053]
{sT= 0.22 ha.m }

CALIB NASHYD
[CN=65.0
[ N=3.0:Tp 0.17]

0013

0014
0014
0014
0015
0015

0016

0035

0036

0070

0074
0032
0032
0032
0032
0032
0032
0032
0064

0065

0066

0027

0028

0031
0030

0056
0056
0056
0052

0051

0053
0054

0107

[y

[omd [ d W WN

=

oW =W

Vit o1 ovniuiu
© © o ooo

© © © © © © © o o

[ V. BV, T
© o o o

o

14.

14.

99.
109.
123.
.75

A~ O

.37

.37
.50
11.
15.
15.

33
84
84

.63

.63

.41

.51
22.
35.
52.
64.
65.
89.
91.
.67

47
79
34
59
92
70
21

48

48

.26

.14

.40
.40

61
28
76

.91

.66
.66

.15

.48
.72
.90
.62
.20
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.61
.23
.00
.67
.44
.53
.62
.76
.49
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.83
.27
.29
.24
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.00

.00
.92
.00
.00
.58

.00

83

.00

.00
.67
.17
.50
.33
.33
.33
.17
.50

.42

.00

.00

.00

.00
.83

.33
.33
.33
.00

.00

.00
.58

.17
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65.
65.
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66.
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68.

67.

71.

71.
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52.
47.
47.
52.
52.

25

25

25.

65.

68.

66.
65.

53.
51.
48.
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.85

85
.85
85
06
00

87

12

73

03

03
42
77
98
72
27
12
43
.33

.32

32

85

11

16
99

57
07
06
.24

0.85

n/a
n/a
n/a
n/a
n/a

n/a

0.87

n/a

6.91

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
0.33

0.33

n/a

0.85

0.87

n/a

n/a

n/a’

n/a
n/a
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k4

k3

*

*  CALIB STANDHYD 0106 1 5.0
[I%=25.0:5%= 2.00]

ADD [0106 + 0107] 0108 3 5.0

R R AR R AR R R R R th R R R SRR SRR R

*% SIMULATION NUMBER:  (/ ** (OO
R R R R R R R R R Bk R L L R R R R g H

W/E COMMAND HYD ID DT
min

START @ 0.00 hrs

CHIC STORM 10.0
[ Ptot=108.98 mm ]

*¥*  CALIB NASHYD 0062 1 5.0

[CN=65.0 ]
[ N=3.0:Tp 0.46]

**  CALIB NASHYD 0063 1 5.0
[Cn=65.0 ]
[ N=3.0:Tp 0.19]

*%  CALIB NASHYD 0059 1 5.0
[CN=85.0 ]
[ N=3.0:Tp 0.18]

*  CALIB STANDHYD 0029 1 5.0
[1%=55.0:5%= 2.00]

¥  CALIB STANDHYD 0061 1 5.0
[1%=55.0:58%= 2.00]

DUHYD 0024 1
MAJOR SYSTEM: 0024 2
MINOR SYSTEM: 0024 3

ADD [0024 + 0029] 0026 3

ADD [0026 + 0059] 0026 1

1

*  CALIB STANDHYD 0022
[1%=55.0:5%= 2.00]

¥  CALIB STANDHYD 0060 1 5.0
[1%=70.0:5%= 2.00]

¥  CALIB STANDHYD 0068 1 5.0
[1%=80.0:5%= 2.00]

DUHYD 0069
MAJOR SYSTEM: 0069
MINOR SYSTEM: 0069

ADD [0022 + 0024] 0058

ADD [0058 + 0060] 0058

ADD [0058 + 0069] 0058

RESRVR [ 2 : 0058] 0025
{sT= 0.54 ha.m }

ADD [0025 + 0026] 0057
**  CALIB NASHYD 0071 1 5.0

[CN=65.0

[ N=3.0:Tp 0.17]

* CALIB STANDHYD 0002 1 5.0
[1%=55.0:5%= 2.00]

* CALIB STANDHYD 0003 1 5.0
[1%=70.0:5%= 2.00]

*  CALIB STANDHYD 0004 1 5.0
[1%=55.0:5%= 2.00]

W R W N
T vYi »nn o ovitwn
© © © o ooo

w
w1
[

DUHYD 0006
MAJOR SYSTEM: 0006
MINOR SYSTEM: 0006

WN
Vi
OCOO

1.76

4.91

AREA

16.

12.

10.
11.
11.

13.

20.

2o

0 O0O

ha

55

25

.07

.58

.08

.08
.89
77
.84
.85

.88

.97

.80
.74
61
42
42

26

.33

29

.63

.37

.37
.29

.97

0.22 8.00 39.52

0.44 8.17 30.36

Qpeak Tpeak R.V.

cms rs mm

0.49 8.00 95.88
038 792 9288
0
0
3

.00 82.24
.00 95.88

.76

8
8
7
.57 8.00 95.88
8
.85 8

0.51 8.00 101.46

.00 101.46
.00 101.46
.92 101.46
.00 95.88
.00 96.07
.00 96.45

.50 96.46

.51
.22
.03
.45
.67
.58

© A A~ » OCoO
© ® ™ o =~y

.00 94.49

o]

.27

=

.30 g.oo 95.88
72 7.92 95.88

O
w1
~

0.51

n/a

0.41

0.41

0.66

0.88

0.88

n/a
n/a
n/a
n/a
n/a

0.88

0.90

0.93

n/a
n/a
n/a
n/a
n/a

n/a

n/a

0.41

0.88

0.90

0.000

0.000

Qbase
cms

0.000
0.000
0.000

0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

.000
.000
.000
.000
.000
.000

.000

OO O O oo

.000
0.000

o

0.000

0.000

0.000

0.000
0.000



¥
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ADD [0002 + 0003]
ADD [0008 + 0006]

RESRVR [ 2 : 0008]
{sT= 1.77 ha.m }

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[I%=70.0:5%= 2.00]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

DUHYD
MAJOR SYSTEM:
MINOR SYSTEM:
ADD [0011 + 0012]
ADD [0015 + 0014]

RESRVR [ 2 : 0015]
{sT= 0.95 ha.m }

CALIB STANDHYD
[1%=70.0:5%= 2.00]

RESRVR [ 2 : 0035]
{sT= 0.49 ha.m }

CALIB STANDHYD
[I%=80.0:5%= 2.00]

ADD [0069 + 0070]
ADD [0016 + 0036}
ADD [0032 + 0057]
ADD [0032 + 0062]
ADD [0032 + 0063]
ADD [0032 + 0071]
ADD [0032 + 0072]
ADD [0032 + 0074]
CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.41]
CALIB NASHYD
[CN=65.0 1
[ N=3.0:Tp 0.35]

SHIFT [ 2 : 0065]
[SHIFT= 36.5 min]

CALIB STANDHYD
[1%=55.0:5%= 2.00]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

ADD [0027 + 0028]

RESRVR [ 2 : 0031]
{sT= 0.56 ha.m }

ADD [0030 + 0032]
ADD [0056 + 0064]
ADD [0056 + 0066]

CALIB STANDHYD
[1%=70.0:5%= 2.00]

CALIB STANDHYD

0008
0008
0072

0011

0012

0013

0014
0014
0014
0015
0015

0016

0035

0036

0070

0074
0032
0032
0032
0032
0032
0032
0032
0064

0065

0066

0027

0028

0031
0030

0056
0056
0056
0052

0051
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.29
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.63

.41

.58
22.
35.
52.
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21
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.26

.14

.40
.40
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28
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.91
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.38
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.12

96

.28

.51

.30

.30
.57
.72
.79
.51

21

.06

.04

.74

.04
.25
.46
.99
.21
.37
.47
.02
.67

12

.12

.07

.54

3.62

[
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.08

.08
.31
.33
.36
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.00
.00
.83

.00

.00

.00

.00
.92
.00
.00
10.

08

.00

42

.00

.00
.08
.00
.42
.17
.17
.17
.00
.42

.33

.92

.00

.00

.00
11.

00

.00
.00
.00
.00

.00

96.
96.
95.

95.
98.
95.

95.
95.
96.
96.
95.

98.
97.
101.

101.
96.
95.
79.
72.
72.

.48

.87

78
78

44,

44,

44,

95.

98.

96.
96.

80.
77.
73.

98

96

15
14
19

88

20

88

88
88
10
04
91

20

69

46

46
44
71
56
94
37

90

90

90

88

20

20
03

32
19
41
.33

.05

n/a
n/a

n/a

0.88

0.90

0.88

n/a
n/a
n/a
n/a
n/a

n/a

0.90

n/a

0.93

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
0.41

0.41

n/a

0.88

0.90

n/a

n/a

n/a
n/a
n/a
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*

[1%=55.0:5%= 2.00]
ADD [0051 + 0052]

RESRVR [ 2 : 0053]
{sT= 0.27 ha.m }

* CALIB NASHYD
[CN=65.0 ]
[ N=3.0:Tp 0.17]

* CALIB STANDHYD
[I%=25.0:5%= 2.00]

ADD [0106 + 0107]

FINISH

0053
0054

0107

0106

0108

5.0
5.0

5.0

5.0

5.0

5.66
5.66

3.15

1.76

4.91

2.47
0.32

0.39

0.41

0.72

8.00
8.50

8.08

8.00

8.00

96.35 n/a
95.99 n/a

44.75 0.41

62.21 0.57

51.01 n/a

0.000
0.000

0.000

0.000

0.000
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#hukk DETAILED OUTPUT *#wss

Input filename: C:\Program Files (x86)\VH Suite 3.0\vo2\voin.dat )
output filename: C:\Users\david.mcnaull\AppData\Local\Temp\2429c869-e7d6-46bc-b497-4d920f7f2a3d\Scenario,

summary filename: C:\Users\david.mcnaull\Appbata\Local\Temp\2429c869-e7d6-46bc-b497-4d920f7f2a3d\Scenario.

DATE: 06/06/2019 TIME: 01:40:16

USER:

e C - I I
COMMENTS EsLD(;j\*?éﬁ (/wwfﬂ/J/canf

ERR R R R R R SRk R R R R R R iR R R TR R ]
** STMULATION NUMBER: ig/i* [ C O 4
:':s’rfr*:'t**k*****‘k:’r**k**k*ﬁv"; Fede 7/

| CHICAGO STORM | IDF curve parameters: A=1770.000
| Ptotal=108.98 mm | B= 4.000
———————————————————— c= 0.820
used in: INTENSITY = A / (t + B)AC
bDuration of storm = 24.00 hrs
Storm time step = 10.00 min
Time to peak ratio = 0.33
TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN
hrs  mm/hr hrs  mm/hr |’ hrs  mm/hr | hrs  mm/hr
0.17 0.84 17 2.90 | 12.17 55 | 18.17 21
33 0.86 33 15 | 12.33 47 | 18.33 19
39 | 18.50 17
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5.67 2.35 | 11.67 2.85 | 17.67 1.26 | 23.67 0.84
5.83 2.51 | 11.83 2.74 | 17.83 1.24 | 23.83 0.83
6.00 2.69 | 12.00 2.64 | 18.00 1.22 | 24.00 0.83

CALIB

| |
| STANDHYD (0022) | Area (ha)= 9.03
|ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(%)= 55.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 5.87 3.16
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 3.00 2.00
Length (m)= 245.30 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

--~~- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN

hrs mm/hr hrs mm/hr |’ hrs mm/hr | hrs  mm/hr
0.083 0.84 | 6.083 2.90 |12.083 2.55 | 18.08 1.21
0.167 0.84 | 6.167 2.90 |12.167 2.55 | 18.17 1.21
0.250 0.86 | 6.250 3.15 [12.250 2.47 | 18.25 1.19
0.333 0.86 | 6.333 3.15 |12.333 2.47 | 18.33 1.19
0.417 0.88 | 6.417 3.46 [12.417 2.39 | 18.42 1.17
0.500 0.88 | 6.500 3.46 |12.500 2.39 | 18.50 1.17
0.583 0.89 | 6.583 3.85 |12.583 2.32 | 18.58 1.16
0.667 0.89 | 6.667 3.85 [12.667 2.32 | 18.67 1.16
0.750 0.91 | 6.750 4.34 [12.750 2.25 | 18.75 1.14
0.833 0.91 | 6.833 4,34 |12.833 2.25 18.83 1.14
0.917 0.93 | 6.917 5.00 [12.917 2.19 | 18.92 1.13
1.000 0.93 7.000 5.00 [13.000 2.19 | 19.00 1.13
1.083 0.95 7.083 5.92 |13.083 2.13 | 19.08 1.11
1.167 0.95 7.167 5.92 |13.167 2.13 | 19.17 1.11
1.250 0.97 | 7.250 7.33 ]13.250 2.07 | 19.25 1.10
1.333 0.97 | 7.333 7.33 ]13.333 2.07 | 19.33 1.10
1.417 0.99 | 7.417 9.77 113.417 2.02 | 19.42 1.09
1.500 0.99 | 7.500 9.77 113.500 2.02 19.50 1.09
1.583 1.01 | 7.583 15.10 [13.583 1.97 | 19.58 1.07
1.667 1.01 | 7.667 15.11 [13.667 1.97 | 19.67 1.07
1.750 1.03 7.750  38.21 [13.750 1.92 19.75 1.06
1.833 1.03 7.833 38.22 [13.833 1.92 | 19.83 1.06
1.917 1.05 7.917 203.31 [13.917 1.87 | 19.92 1.05
2.000 1.05 8.000 203.30 [14.000 1.87 | 20.00 1.05
2.083 1.08 | 8.083 50.96 [14.083 1.83 | 20.08 1.04
2.167 1.08 | 8.167 50.96 {14.167 1.83 | 20.17 1.04
2.250 1.11 | 8.250 25.51 |14.250 1.79 | 20.25 1.03
2.333 1.11 | 8.333 25.51 [14.333 1.79 | 20.33 1.03
2.417 1.13 8.417 17.18 |14.417 1.75 | 20.42 1.01
2.500 1.13 8.500 17.18 [14.500 1.75 | 20.50 1.01
2.583 1.16 | 8.583 13.06 |14.583 1.72 | 20.58 1.00
2.667 1.16 | 8.667 13.06 |14.667 1.72 | 20.67 1.00
2.750 1.20 | 8.750 10.60 [14.750 1.68 | 20.75 0.99
2.833 1.20 | 8.833 10.60 [14.833 1.68 | 20.83 0.99
2.917 1.23 8.917 8.96 |14.917 1.65 | 20.92 0.98
3.000 1.23 | 9.000 8.96 |15.000 1.65 | 21.00 0.98
3.083 1.26 | 9.083 7.78 115.083 1.61 | 21.08 0.97
3.167 1.26 | 9.167 7.78 [15.167 1.61 | 21.17 0.97
3.250 1.30 | 9.250 6.90 }15.250 1.58 | 21.25 0.96
3.333 1.30 | 9.333 6.90 [15.333 1.58 | 21.33 0.96
3.417 1.34 | 9.417 6.21 |15.417 1.55 | 21.42 0.95
3.500 1.34 | 9.500 6.21 }15.500 1.55 | 21.50 0.95
3.583 1.39 | 9.583 5.65 [15.583 1.53 | 21.58 0.94
3.667 1.39 | 9.667 5.65 |15.667 1.53 | 21.67 0.94
3.750 1.43 | 9.750 5.19 |15.750 1.50 | 21.75 0.93
3.833 1.43 9.833 5.19 |15.833 1.50 | 21.83 0.93
3.917 1.48 | 9.917 4,81 |15.917 1.47 | 21.92 0.92
4.000 1.48 [10.000 4.81 [16.000 1.47 | 22.00 0.92
4.083 1.54 }10.083 4.48 |16.083 1.45 | 22.08 0.91
4.167 1.54 [10.167 4.48 [16.167 1.45 | 22.17 0.91
4,250 1.60 }10.250 4.20 [16.250 1.42 | 22.25 0.91
4.333 1.60 [10.333 4.20 |16.333 1.42 | 22.33 0.91
4.417 1.66 |10.417 3.96 [|16.417 1.40 | 22.42 0.90
4,500 1.66 |10.500 3.96 {16.500 1.40 | 22.50 0.90
4.583 1.73 |10.583 3.74 116.583 1.38 | 22.58 0.89
4.667 1.73 |10.667 3.74 116.667 1.38 | 22.67 0.89
4.750 1.81 |10.750 3.55 |16.750 1.36 | 22.75 0.88
4,833 1.81 |10.833 3.55 [16.833 1.36 | 22.83 0.88
4.917 1.89 {10.917 3.38 |16.917 1.33 | 22.92 0.87
5.000 1.89 |11.000 3.38 |17.000 1.33 | 23.00 0.87




5.083 1.99 |11.083 3.23 |17.083 1.31 | 23.08 0.86
5.167 1.99 |11.167 3.23 ]17.167 1.31 ] 23.17 0.86
5.250 2.10 |11.250 3.09 [17.250 1.29 | 23.25 0.86
5.333 2.10 {11.333 3.09 [17.333 1.29 | 23.33 0.86
5.417 2.22 111.417 2.96 [17.417 1.28 | 23.42 0.85
5.500 2.22 }11.500 2.96 }17.500 1.28 | 23.50 0.85
5.583 2.35 |11.583 2.85 [17.583 1.26 | 23.58 0.84
5.667 2.35 |11.667 2.85 }17.667 1.26 | 23.67 0.84
5.750 2.51 ]11.750 2.74 [17.750 1.24 23.75 0.83
5.833 2.51 111.833 2.74 [17.833 1.24 | 23.83 0.83
5.917 2.69 |11.917 2.64 [17.917 1.22 | 23.92 0.83
6.000 2.69 ]12.000 2.64 |18.000 1.22 | 24.00 0.83
Max.Eff.Inten. (mm/hr)= 203.31 202.15
over (min) 5.00 10.00
Storage Coeff. (min)= 2.37 (A1) 6.81 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.30 0.14
*TOTALS*
PEAK FLOW (cms)= 2.77 1.25 3.928 (i)
TIME TO PEAK (hrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL (mm)= 108.98 108 98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88
whFEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii11) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0060) | Area (ha)=  0.88
|ID= 1 DT= 5.0 min | Total Imp(%)= 70.00 Dir. Conn.(%)= 70.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.6 0.26
Dep. Storage (mm)= 1.00 2.00
Average Slope (%)= 1.00 2.00
Lengt (m)= 76.46 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten.(mm/hr)= 203.31 143.97
over (min) 5.00 10.00
Storage Coeff. (min)= 1.64 (i) 5.42 (i)
unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.32 0.16
*TOTALS*
PEAK FLOW (cms)= 0.35 0.08 0.421 (ii1)
TIME TO PEAK Chrs)= 8.00 8.08 : 8.00
RUNOFF VOLUME (mm)= 107.98 75.39 98.20
TOTAL RAINFALL (mm) = 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.69 0.90
wFkRE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0061) | Area (ha)= 1.08
|ID= 1 DT= 5.0 min | Total Imp(¥)= 65.00 Dir. Conn.(%¥)= 55.00
IMPERVIOUS PERVIOUS (i)
surface Area (ha)= .70 0.38
Dep. Storage (mm) = 1.00 2.00
Averaﬁe Slope (%)= 5.00 2.00
Lengt (m)= 84.89 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 202.15
over (min) 5.00 10.00
Storage Coeff. (min)= 1.08 (Gi) 5.51 (ii)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= 0.34 0.16



*TOTALS*

PEAK FLOW (cms)= 0.34 0.16 0.488 (iii)
TIME TO PEAK Chrs)= §.00 8.08 8.00
RUNOFF VOLUME (mm)= 107.98 81.10 95.88
TOTAL RAINFALL (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88

*H%EEE WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
... THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0024) |

| Inlet Cap.=0.177 |

| #of Inlets= 1]

| Total(cms)= 0.2 | AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
TOTAL HYD.(ID= 1): 1.08 0.49 8.00 95.88
MAJOR SYS.(ID= 2): 0.19 0.31 8.00 95.88
MINOR SYS.(ID= 3): 0.89 0.18 7.92 95.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

CALIB

| I
| STANDHYD (0068) | Area tha)= 0.97
jID= 1 DT= 5.0 min | Total Imp(%)= 80.00 Dir. Conn.(%)= 80.00
IMPERVIQUS PERVIOUS (i)
Surface Area (ha)= 0.78 0.19
Dep. Storage (mm) = 1.00 2.00
Averaﬁe Slope (%)= 3.00 2.00
Lengt (m)= 80.42 40.00
Mannings n = 0.013 0.250
Max.Eff.Inten. (mm/hr)= 203.31 143.97
over (min) 5.00 5.00
Storage Coeff. (min)= 1.21 (i) 4.27 (ii)
unit Hyd. Tpeak (min)= 5.00 5.00
unit Hyd. peak {(cms)= 0.33 0.23
*TOTALS*
PEAK FLOW (cms)= 0.44 0.07 0.512 (iii)
TIME TO PEAK (hrs)= 8.00 8.00 8 00
RUNOFF VOLUME (mm) = 107.98 75.39 101.46
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.69 0.93
wEE%E WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(ii11) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| DUHYD (0069) |
| Inlet Cap.=0.218 |
| #0of Inlets= 1|
| Total(cms)= 0.2 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
TOTAL HYD. (ID= 1): 0.97 0.51 8.00 101.46
MAJOR SYS.(ID= 2): 0.17 0.29 8.00 101.46
MINOR SYS.(ID= 3): 0.80 0.22 7.92 101.46
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| STANDHYD (0101) | Area (ha)= 0.38
'ID= 1 DT= 5.0 min | Total Imp(%)= 65.00 Dir. Conn.(%)= 55.00

IMPERVIOUS PERVIOUS (i)
surface Area (ha)= 0.25 0.13



Dep. Storage (mm) = 1.00 2.00
Average Slope (%)= 3.00 2.00
Lengt (m)= 50.46 40.00
Mannings n = 0.013 0.250
Max.eff.Inten. (mm/hr)= 203.31 202.15
over (min) 5.00 10.00
storage Coeff. (min)= 0.92 (i) 5.35 (i)
Unit Hyd. Tpeak (min)= 5.00 10.00
unit Hyd. peak (cms)= 0.34 0.16
*TOTALS™
PEAK FLOW (cms)= 0.12 0.06 0.173 (iid)
TIME TO PEAK ¢thrs)= 8.00 8.08 8.00
RUNOFF VOLUME (mm) = 107.98 81.10 95,88
TOTAL RAINFALL  (mm)= 108.98 108.98 108.98
RUNOFF COEFFICIENT = 0.99 0.74 0.88
#FHxEh WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 85.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| DUHYD  (0102) |
| Inlet Cap.=0.067 |
| #of Inlets= 1]
| Total(cms)= 0.1 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
TOTAL HYD.(ID= 1): 0.38 0.17 8.00 95.88
MAJOR SYS.(ID= 2): 0.06 0.11 8.00 95.88
MINOR SYS.(ID= 3): 0.32 0.07 7.92 95.88
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD_ (0058) |
| 1+ = 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0102): 0.32 0.067 7.92 95.88
+ ID2= 2 (0022): 9.03 3.928 8.00 95.88
ID = 3 (0058): 9.35 3.995 8.00 95.88
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD_  (0058) |
+ = 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 3 (0058): 9.35 3.995 8.00 95.88
+ ID2= 2 (0024): 0.19 0.311 8.00 95.88
ID = 1 (0058): 9.54 4.306 8.00 95.88
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
I ADD HYD (06585-l
1+ = 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0058): 9.54 4.306 8.00 95.88
+ ID2= 2 (0060): 0.88 0.421 8.00 98.20
ID = 3 (0058): 10.41 4.727 8.00 96.08
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
ADD HYD  (0058) |
+ = 1 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)



IDl= 3 (0058): 10.41  4.727 8.00 96.08
+ ID2= 2 (0069): 0.17 0.294 8.00 101.46

ID = 1 (0058): 10.58 5.021 8.00 96.16
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0025) |

| IN= 2---> OUT= 1 | )
| DT= 5.0 min l OUTFLOW  STORAGE OUTFLOW  STORAGE

I
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
0.0000 0.0000 | 1.9222 0.1000
0.6092 0.0493 | 5.0000 Q.1524

AREA QPEAK TPEAK R.V.
(ha) (cms) Chrs) (mm)
INFLOW : ID= 2 (0058) 10.578 5.021 8.00 96.16
OUTFLOW: ID= 1 (0025) 10.578 3.957 8.00 96.16
PEAK FLOW REDUCTION [Qout/Qin] (%)= 78.82
TIME SHIFT OF PEAK FLOW “(min)= 0.00
MAXIMUM STORAGE USED (ha.m.)= 0.1506

FINISH




SCHEDULE 4

-OVERLAND FLOW CALCULATIONS
- -BIO-RETENTION SWALE SIZING

"~ D.G. BIDDLE & ASSOCIATES LIMITED

CONSULTING ENGINEERS AND PLANNERS



Creclend Flow  Calewlations
Omcj(-'ri Orog 5 C/Sff

(y/mojo~~ 3 ¥S52-~ f ;9(//
C/mjc,\: 24583 rec - \VH nodle P

Mak"m“‘” PCQC%} €I'C:uq7[/'0.q net fo ecceed C. 3Cm whove
LIP o read.

L/pﬁ 107477 L/’“”“T 0L iOarrl/J ngJ/(/ oiL»Q‘f_’cf:‘t’(_‘/ | OF. [ 7
ASI{)I-( per dlr/ e lewal o o/’ lop, 07

__lefc7

/‘\

o o )
§ .87 H(W‘M! M ; —
UIe avg = 1 & I T : | 16787

— o TS . ‘
Qf;&(—*&-;-“& = ./_/.3 C\a., 6 \J—jr— (/’)) C/w/:—-' \.

OC({)|<1‘/~/((JJ//)\.)’_T B( )
C\/ccp I7c)f6f3>(h\39* )

G = 170356 (INOAT
= .20 w3 e c

Gy 1703p¢ (6.05) (K02 l)j/‘
G OS5 ) s0c

C\\sz G

(\D(,o.p = @l + (4) 9. {‘C) 3

(:8 < 0(’ - :D%*g“"g / Jec > Q(\’\c:j
,T 1\6’“{‘, "gé-(\(’, ")“’[—,‘e FnaFo,jer;l o 2\ - ]\CJI o _‘(‘{:"dth“/ CG/)GC(‘;L)/ L@ Cinvey

mdjor €lows o Fhe f et



PROJECT
PROJECT #
DATE

Infiltration Galleries
Figure XXX

Drainage Area
Storm event
Porosity

Volume of Water

Volume of Water and
Stone Needed

Infiltration Rate
Drainage Time

Max Stone Depth=

Max Stone Depth

Dimensions

Depth
Length
Width
Volume Provided

Rondeau (Cobourg) Ltd.

114057
Jun-19
Lots 19-22 Lots 97-104 Lots 84-87
1400 1830 975
10 10 10
0.4 0.4 0.4
14.0 18.3 9.8
35.0 45.8 24.4
12 12 12
48 48 48

infiltration rate x drainage time

porosity
1400 1400
1.00 1.00
35.0 46.0
1.0 10
35.0 46.0

1400

1.00
25.0
1.0
25.0

m2
mm

m3

m3

mm/hr
hr

3

m3
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