2 ARCADIS ARCADIS IBI GROUP

200 East Wing—360 James Street North

Hamilton ON L8L 1H5 Canada

IBl GROUP el 905546 1010

ibigroup.com

April 5, 2023

Mohammad Alam | MPL, MUD, RPP, MCIP
Principal Planner

Planning - Community Development Division
185 Robinson Street

Simcoe, ON N3Y 5L6

Dear Mr. Alam:
APPLICATION FOR SITE PLAN APPROVAL
811 OLD HIGHWAY 24, WATERFORD

On behalf of Norfolk Disposal Services Ltd. c/o Bernie Debono (“client” or “owner”), Arcadis IBI
Group are please to submit the enclosed application for Site Plan Approval for the lands located
at 811 Old Highway 24 Waterford, ON (“subject lands”). The proposal is for to expand the existing
disposal services on-site to accommodate a new transfer building (GFA £1,800m?) for recyclable
materials along with a public recyclable drop-off area. The facility is proposed to also provide 20
standard parking spaces and 1 accessible parking space to accommodate employees and users
of the facility. A landscape berm at the north-east corner of the property along with a landscaped
area between the entire frontage of Old Highway 24 is also proposed to provide an appropriate
buffer between the proposal and existing uses. The current access onto Old Highway 24 from the
subject lands is proposed to be closed and access to the new facility will be direct through the
existing entrance off of Thompson Road West. Five scissor docks for public drop-off are proposed
along the rear lot line.

In support of the Site Plan Approval Application, please find enclosed the following:
e Completed Application form;
e Topographical Survey, as prepared by Jewitt and Dixon Ltd., dated July 15, 2021;
e Site Plan, as prepared by Arcadis IBI Group, dated April 3, 2023;
e Land Use Compatibility Study, as prepared by WSP; dated September 23, 2022;
e Landscape Plan, as prepared by Arcadis IBI Group, dated March 31, 2023;

e Building Floor Plans, Elevations and Sections, as prepared by PK Construction Inc., dated
December 9, 2022;

e Photometric (Lighting) Plan, as prepared by PK Construction Inc., dated March 23, 2023;

e Engineering package, as prepared by, J.H. Cohoon Engineering Limited, dated
April 4, 2023; and includes the following items:

o Lot Grading, Siltation and Erosion Control Plan
o Servicing Plan
o Storm Water Drainage Plan (pre & post development)

o Functional Servicing Report; includes Storm Water Management Design Report

IBI Group Professional Services (Canada) Inc. is a member of the IBI Group of companies
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o Construction Estimates & Securities
e Transportation Impact Study, as prepared by Arcadis 1Bl Group, dated March 31, 2023;
o Vehicle Maneuvering Diagram & Analysis
The application fee of $4,000.00, will be submitted via cheque by the client in-person.

We trust that the enclosed is in order. However, should you have any questions or require further
information, please do not hesitate to contact the undersigned.

Regards,
Arcadis IBI Group

RN

Tracy Tucker, BAA, CPT
Sr. Project Manager

Cc: Norfolk Disposal Services Ltd. c/o Bernie Debono, client
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Planning Department Development Application Form

Complete Application
A complete development application consists of the following:

1. A properly completed and signed application form (signature must be original in
planners file);

2. Supporting information adequate to illustrate your proposal as indicated in Section
H of this application form (plans are required in paper copy and digital PDF format);

3. Written authorization from the registered owner of the subject lands where the
applicant is not the owner as per Section N; and,

4. Cash, debit or cheque payable to Norfolk County in the amount set out in the user
fees By-Law.

The above information is required to ensure that your application is given full
consideration. An incomplete or improperly prepared application will not be accepted
and may result in delays during the processing of the application. This application must
be typed or printed in ink and completed in full.

Pre-Submission Consultation “Pre-consultation”:

A pre-consultation meeting with staff is required for all applications; however, minor
applications may be exempted depending on the nature of the proposal, with approval
from the Director of Planning or delegate. The purpose of a pre-consultation meeting is
to provide the applicant with an opportunity to present the proposed application, discuss
potential issues, and for the County and Agency staff to identify the required information
and materials to be submitted with the application in order for it to be considered
complete. The applicant has the opportunity to make revisions to the application prior to
submission, without the additional costs of recirculation fees. It may be necessary to
seek the assistance of independent professional help (for example, a planning
consultant or engineer) for complex applications. If a pre-consultation meeting has been
held to discuss your development, please include a copy of the Pre-consultation
minutes with your application as part of the submission package. It should be noted
that pre-consultation minutes are valid for one year after the meeting date.

Development Application Process

Once an application has been deemed complete by a planner, it will be circulated to
public agencies and County departments for review and comments. Notice of the
application is also provided to adjacent land owners. The comments received assist the
planner with the review and recommendation/approval of your application. The time
involved in processing an application varies depending upon its complexity and its
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acceptability to the other agencies and is subject to statutory Planning Act decision
timeframes.

An additional fee will be required if a review by the Long Point Region Conservation
Authority or by the Grand River Conservation Authority is deemed necessary by
planning staff and/or by the Authority. A separate cheque payable to the Long Point
Region Conservation Authority or the Grand River Conservation Authority is required in
accordance with their fee schedule at the same time your application is submitted.

Additional studies required as part of the complete application shall be at the sole
expense of the applicant. It should also be noted that in some instances peer reviews
may be necessary to review particular studies and that the cost shall be at the expense
of the applicant. The company to complete the peer review shall be selected by the
County.

If the application is withdrawn prior to the circulation to commenting agencies, the entire
original fee will be refunded. If withdrawn after the circulation to agencies, half the
original fee will be refunded. If your drawings are required to be recirculated there will
be an additional fee. Also, please note that if your engineering drawings require more
than three reviews due to revisions by the owner or failure to revise your engineering
drawings as requested, an additional fee will be charged. No refund is available after
the public meeting and/or after approval of application.

Notification Sign Requirements

For the purpose of public notification and in order for staff to locate your lands for
appropriate applications (zoning, subdivision, condominium or official plan) you will be
given a sign to indicate the intent and purpose of your development application. It is
your responsibility to:

1. Post one sign per frontage in a conspicuous location on the subject lands;

2. Ensure one sign is posted at the front of the subject lands at least three feet above

ground level, not on a tree;

Notify the Planner when the sign is in place in order to avoid processing delays; and

4. Maintain the sign until the development application is finalized and thereafter
removed.

w

Contact Us

For additional information or assistance in completing this application, please contact a
planner at 519-426-5870 or 519-875-4485 extension 1842 or planning@norfolkcounty.ca.
Please submit the completed application and fees to the attention of the Planning
Department at 185 Robinson Street, Suite 200, Simcoe, ON N3Y 5L6.
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For Office Use Only:

File Number Public Notice Sign

Related File Number Application Fee
Pre-consultation Meeting Conservation Authority Fee
Application Submitted Well & Septic Info Provided
Complete Application Planner

Check the type of planning application(s) you are submitting.

Official Plan Amendment

Zoning By-Law Amendment

Temporary Use By-law

Draft Plan of Subdivision/Vacant Land Condominium
Condominium Exemption

Site Plan Application

Extension of a Temporary Use By-law

Part Lot Control

Cash-in-Lieu of Parking

Renewable Energy Project or Radio Communication Tower

OdooxNOdooQod

Please summarize the desired end result of this application (for example: a special
zoning provision on the subject lands to include additional use(s), changing the zone
and/or official plan designation of the subject lands, creating a certain number of lots, or
similar)

The desired end result of this Site Plan Application is to receive approvals to expand the existing disposal services on site to accommodate

a new transfer building (GFA +/-1,800sq.m) for recyclable materials along with a public recyclable drop-off area. The facility is

proposed to also provide approximately 20 standard parking space and 1 accessible parking space to accommodate employees

and users of the facility. A landscape berm at the north-east corner of the property along with a landscaped area between the

entire frontage of Old Highway 24 is also proposed to provide an appropriate buffer between the proposal and existing uses.

Five scissor docks for public drop-off are proposed along the rear lot line. The existing entrance off Old Highway 24 is proposed

to be closed and access to the new facility will be directed through the existing entrance off of Thompson Road W.

Property Assessment Roll Number: 33502016800
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A. Applicant Information
Name of Owner Norfolk Disposal Services Limited c/o Bernie Debono

It is the responsibility of the owner or applicant to notify the planner of any changes in
ownership within 30 days of such a change.

Address 811 Old Highway 24
Town and Postal Code  Waterford, ON NOE 1YO0

Phone Number
Cell Number

Email

Name of Applicant see Agent Information

Address

Town and Postal Code

Phone Number

Cell Number

Email

Name of Agent Arcadis c/o Tracy Tucker
Address 200 - 360 James Street North
Town and Postal Code _Hamilton, ON L8L 1H5

Phone Number 905-546-1010

Cell Number 289-237-2808

Email tracy.tucker@arcadis.com

Please specify to whom all communications should be sent. Unless otherwise directed,
all correspondence and notices in respect of this application will be forwarded to both
owner and agent noted above.

[] Owner m  Agent 1 Applicant

Names and addresses of any holder of any mortgagees, charges or other

encumbrances on the subject lands:
BDC, 25 Main Street West, 10th Floor, Hamilton, ON L8P 1H1

Revised March 2021
NOI‘ | k Development Application
COUNTY % Page 4 of 16




B.

Location, Legal Description and Property Information

Legal Description (include Geographic Township, Concession Number, Lot Number,
Block Number and Urban Area or Hamlet):

Part of Lot 7, Concession 9 in the Geographic Township of Townsend in Norfolk County

Municipal Civic Address: 326 Main StS

Present Official Plan Designation(s): Protected Industrial

Present Zoning: MG - General Industrial

Is there a special provision or site specific zone on the subject lands?

[1Yes [ No If yes, please specify corresponding number:

Present use of the subject lands:
Vacant - currently has a drive aisle access from adjacent property (also owned by applicant)

Please describe all existing buildings or structures on the subject lands and
whether they are to be retained, demolished or removed. If retaining the buildings or
structures, please describe the type of buildings or structures, and illustrate the
setback, in metric units, from front, rear and side lot lines, ground floor area, gross
floor area, lot coverage, number of storeys, width, length, and height on your

attached sketch which must be included with your application:
No existing buildings on the subject lands, one 1-storey metal sided building with associated parking area is located

on the North property (also owned by applicant) and will remain. Gravel driveway that connects north property to the subject lands

is proposed to be closed and access to the new facility will be directed through the existing entrance off of Thompson Road W.

If an addition to an existing building is being proposed, please explain what it will be
used for (for example: bedroom, kitchen, or bathroom). If new fixtures are proposed,

please describe.
N/A

Please describe all proposed buildings or structures/additions on the subject lands.
Describe the type of buildings or structures/additions, and illustrate the setback, in
metric units, from front, rear and side lot lines, ground floor area, gross floor area, lot
coverage, number of storeys, width, length, and height on your attached sketch

which must be included with your application:
One 1-storey transfer building for recyclable material and public drop off is proposed. The area of the proposed building

is +/-1800sqg.m.FY setback = 101.8m, Ext Side yard setback = 15.4m, Int Side yard setback = 6.9m and RY setback = 19.6m.

* Please see provided site plan and elevation drawings for further details.

Revised March 2021
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7. Are any existing buildings on the subject lands designated under the Ontario
Heritage Act as being architecturally and/or historically significant? Yes L1 No [

If yes, identify and provide details of the building:

8. If known, the length of time the existing uses have continued on the subject lands:

40+ years

9. Existing use of abutting properties:
North - Tim Hortons, East - Residential, South - Norfolk Disposal, West - Lafarge (Concrete Company)

10. Are there any easements or restrictive covenants affecting the subject lands?

[1Yes = No If yes, describe the easement or restrictive covenant and its effect:

C. Purpose of Development Application
Note: Please complete all that apply.

1. Please explain what you propose to do on the subject lands/premises which makes

this development application necessary:
Expanding the existing disposal service on-site to accommodate a new transfer building with public

recyclable drop-off area and associated parking. The proposal complies to the Zoning By-law and Official Plan

but requires Site Plan Approval.

2. Please explain why it is not possible to comply with the provision(s) of the Zoning

By-law/and or Official Plan:
The proposal complies with the provisions of the Zoning By-law and Official Plan.

3. Does the requested amendment alter all or any part of the boundary of an area of
settlement in the municipality or implement a new area of settlement in the
municipality? [1 Yes = No If yes, describe its effect:

4. Does the requested amendment remove the subject land from an area of
employment? [] Yes = No If yes, describe its effect:

Revised March 2021
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5.

N/A 6.

N/A7.

N/A 8.

Does the requested amendment alter, replace, or delete a policy of the Official Plan?
[1Yes = No If yes, identify the policy, and also include a proposed text of the
policy amendment (if additional space is required, please attach a separate sheet):

Description of land intended to be severed in metric units:
Frontage:

Depth:
Width:
Lot Area:

Present Use:

Proposed Use:

Proposed final lot size (if boundary adjustment):

If a boundary adjustment, identify the assessment roll number and property owner of

the lands to which the parcel will be added:

Description of land intended to be retained in metric units:
Frontage:

Depth:
Width:
Lot Area:

Present Use:

Proposed Use:

Buildings on retained land:

Description of proposed right-of-way/easement:
Frontage:

Depth:
Width:

Area:

Proposed use:

Name of person(s), if known, to whom lands or interest in lands to be transferred,
leased or charged (if known):

Revised March 2021
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9. Site Information

Zoning

Proposed

Please indicate unit of measurement, for example: m, m? or %

Lot frontage

Lot depth

Lot width

Lot area

Lot coverage

Front yard

Rear yard

Left Interior side yard

Right Interior side yard
Exterior side yard (corner lot)
Landscaped open space
Entrance access width

Exit access width

Size of fencing or screening
Type of fencing

10.Building Size

Number of storeys
Building height

Total ground floor area
Total gross floor area
Total useable floor area

30m

No Requirement

156.26m

30m (frontage)

No Requirement

1,855m?

156.26m

No Requirement

19,713.85m?

6m

No Requirement

9m

101.87m

No Requirement

19.69m

3m

No Requirement

6m

6.97m

No Requirement

15.42m

No Requirement

8.92m

TBD

6.89m

TBD

TBD

TBD

1-storey

13.7m

1,800sg.m

11. Off Street Parking and Loading Facilities

Number of off street parking spaces 20 Spaces

Number of visitor parking spaces N/A

20 spaces

Number of accessible parking spaces 1 Type A

N/A

Number of off street loading facilities N/A

1Type A

N/A

Revised March 2021
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N/A 12.Residential (if applicable)

Number of buildings existing:

Number of buildings proposed:

Is this a conversion or addition to an existing building? [ Yes [1 No

If yes, describe:

Type Number of Units Floor Area per Unit in m2

Single Detached

Semi-Detached

Duplex

Triplex

Four-plex

Street Townhouse

Stacked Townhouse

Apartment - Bachelor

Apartment - One bedroom

Apartment - Two bedroom

Apartment - Three bedroom

Other facilities provided (for example: play facilities, underground parking, games room,
or swimming pool):

N/A 13.Commercial/Industrial Uses (if applicable)

Number of buildings existing:

Number of buildings proposed:

Is this a conversion or addition to an existing building? [J Yes [1 No

If yes, describe:

Indicate the gross floor area by the type of use (for example: office, retail, or storage):

Revised March 2021
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Seating Capacity (for assembly halls or similar):

Total number of fixed seats:

Describe the type of business(es) proposed:

Total number of staff proposed initially:

Total number of staff proposed in five years:

Maximum number of staff on the largest shift:

Is open storage required: [ Yes [1 No

Is a residential use proposed as part of, or accessory to commercial/industrial use?

[1 Yes [J No If yes please describe:

N/A 14.Institutional (if applicable)

Describe the type of use proposed:

Seating capacity (if applicable):

Number of beds (if applicable):

Total number of staff proposed initially:

Total number of staff proposed in five years:

Maximum number of staff on the largest shift:

Indicate the gross floor area by the type of use (for example: office, retail, or storage):

N/A 15.Describe Recreational or Other Use(s) (if applicable)

Revised March 2021
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D.

N/A4.

Previous Use of the Property

Has there been an industrial or commercial use on the subject lands or adjacent
lands? [ Yes [ No [ Unknown
If yes, specify the uses (for example: gas station or petroleum storage):

Is there reason to believe the subject lands may have been contaminated by former
uses on the site or adjacent sites?[] Yes [1 No & Unknown

Provide the information you used to determine the answers to the above questions:
Client knowledge

If you answered yes to any of the above questions in Section D, a previous use
inventory showing all known former uses of the subject lands, or if appropriate, the
adjacent lands, is needed. Is the previous use inventory attached? [J Yes [1 No

Provincial Policy

Is the requested amendment consistent with the provincial policy statements issued

under subsection 3(1) of the Planning Act, R.S.0. 1990, c. P. 13? = Yes [I No

If no, please explain:

It is owner’s responsibility to be aware of and comply with all relevant federal or
provincial legislation, municipal by-laws or other agency approvals, including the
Endangered Species Act, 2007. Have the subject lands been screened to ensure
that development or site alteration will not have any impact on the habitat for
endangered or threatened species further to the provincial policy statement
subsection 2.1.7? = Yes [] No

If no, please explain:

Revised March 2021
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3. Have the subject lands been screened to ensure that development or site alteration
will not have any impact on source water protection? = Yes [I No

If no, please explain:

Note: If in an area of source water Wellhead Protection Area (WHPA) A, B or C
please attach relevant information and approved mitigation measures from the Risk
Manager Official.

4. Are any of the following uses or features on the subject lands or within 500 metres of
the subject lands, unless otherwise specified? Please check boxes, if applicable.

Livestock facility or stockyard (submit MDS Calculation with application)

[] On the subject lands or [ within 500 meters — distance
Wooded area

[] On the subject lands or [ within 500 meters — distance
Municipal Landfill

[J On the subject lands or [ within 500 meters — distance
Sewage treatment plant or waste stabilization plant

[] On the subject lands or [ within 500 meters — distance
Provincially significant wetland (class 1, 2 or 3) or other environmental feature
[] On the subject lands or [ within 500 meters — distance
Floodplain

[J On the subject lands or [ within 500 meters — distance
Rehabilitated mine site

[ On the subject lands or [ within 500 meters — distance
Non-operating mine site within one kilometre

[ On the subject lands or [ within 500 meters — distance
Active mine site within one kilometre

[J On the subject lands or [ within 500 meters — distance
Industrial or commercial use (specify the use(s))

= On the subject lands or [ within 500 meters — distance
Active railway line

[ On the subject lands or [ within 500 meters — distance
Seasonal wetness of lands

[J On the subject lands or [ within 500 meters — distance
Erosion

[ On the subject lands or [ within 500 meters — distance
Abandoned gas wells

[] On the subject lands or [ within 500 meters — distance

Revised March 2021
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F. Servicing and Access

1. Indicate what services are available or proposed:

Water Supply
= Municipal piped water [1 Communal wells
1 Individual wells [] Other (describe below)

Sewage Treatment
= Municipal sewers [J Communal system

[] Septic tank and tile bed in good working order [1 Other (describe below)

Storm Drainage
m Storm sewers [1 Open ditches
[J Other (describe below)

2. Existing or proposed access to subject lands:
= Municipal road [1 Provincial highway
[] Unopened road O Other (describe below)

Name of road/street:

G. Other Information

1. Does the application involve a local business? = Yes [1 No
If yes, how many people are employed on the subject lands?
15 people on-site daily
2. Is there any other information that you think may be useful in the review of this
application? If so, explain below or attach on a separate page.

Revised March 2021
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H. Supporting Material to be submitted by Applicant

In order for your application to be considered complete, folded hard copies (number of
paper copies as directed by the planner) and an electronic version (PDF) of the
properly named site plan drawings, additional plans, studies and reports will be
required, including but not limited to the following details:

©oNOOA~®ODME
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19.
20.
21.
22.
23.
24.

25.
26.
27.
28.

29.
30.

Concept/Layout Plan

All measurements in metric

Key map

Scale, legend and north arrow

Legal description and municipal address

Development name

Drawing title, number, original date and revision dates

Owner’s name, address and telephone number

Engineer's name, address and telephone number

Professional engineer’s stamp

Existing and proposed easements and right of ways

Zoning compliance table — required versus proposed

Parking space totals — required and proposed

All entrances to parking areas marked with directional arrows

Loading spaces, facilities and routes (for commercial developments)

All dimensions of the subject lands

Dimensions and setbacks of all buildings and structures

Location and setbacks of septic system and well from all existing and proposed lot
lines, and all existing and proposed structures

Gross, ground and useable floor area

Lot coverage

Floor area ratio

Building entrances, building type, height, grades and extent of overhangs
Names, dimensions and location of adjacent streets including daylighting triangles
Driveways, curbs, drop curbs, pavement markings, widths, radii and traffic
directional signs

All exterior stairways and ramps with dimensions and setbacks

Retaining walls including materials proposed

Fire access and routes

Location, dimensions and number of parking spaces (including visitor and
accessible) and drive aisles

Location of mechanical room, and other building services (e.g. A/C, HRV)
Refuse disposal and storage areas including any related screening (if indoors,
need notation on site plan)

Winter snow storage location

Revised March 2021
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32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.

Landscape areas with dimensions

Natural features, watercourses and trees

Fire hydrants and utilities location

Fencing, screening and buffering — size, type and location
All hard surface materials

Light standards and wall mounted lights (plus a note on the site plan that all
outdoor lighting is to be dark sky compliant)

Business signs (make sure they are not in sight lines)
Sidewalks and walkways with dimensions

Pedestrian access routes into site and around site

Bicycle parking

Architectural elevations of all building sides

All other requirements as per the pre-consultation meeting

In addition, the following additional plans, studies and reports, including but not limited

to,

O

m m O m o

O 0000 mdmNm

may also be required as part of the complete application submission:

Zoning Deficiency Form

On-Site Sewage Disposal System Evaluation Form (to verify location and condition)
Architectural Plan

Buildings Elevation Plan

Cut and Fill Plan

Erosion and Sediment Control Plan

Grading and Drainage Control Plan (around perimeter and within site) (existing and
proposed)

Landscape Plan

Photometric (Lighting) Plan
Plan and Profile Drawings

Site Servicing Plan

Storm water Management Plan
Street Sign and Traffic Plan
Street Tree Planting Plan

Tree Preservation Plan
Archaeological Assessment

Environmental Impact Study

Revised March 2021
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Functional Servicing Report

Geotechnical Study / Hydrogeological Review
Minimum Distance Separation Schedule
Noise or Vibration Study

Record of Site Condition

Storm water Management Report

m O0o00doid o

Traffic Impact Study — please contact the Planner to verify the scope required

Site Plan applications will require the following supporting materials:

1. Two (2) complete sets of the site plan drawings folded to 8%2 x 11 and an
electronic version in PDF format

Letter requesting that the Holding be removed (if applicable)

A cost estimate prepared by the applicant’s engineer

An estimate for Parkland dedication by a certified land appraiser
Property Identification Number (PIN) printout

abrown

Standard condominium exemptions will require the following supporting materials:
[] Plan of standard condominium (2 paper copies and 1 electronic copy)
[J Draft condominium declaration

[J Property Identification Number (PIN) printout

Your development approval might also be dependent on Ministry of Environment and
Climate Change, Ministry of Transportation or other relevant federal or provincial
legislation, municipal by-laws or other agency approvals.

All final plans must include the owner’s signature as well as the engineer’s
signature and seal.

|. Development Agreements

A development agreement may be required prior to approval for site plan, subdivision
and condominium applications. Should this be necessary for your development, you will
be contacted by the agreement administrator with further details of the requirements
including but not limited to insurance coverage, professional liability for your engineer,
additional fees and securities.
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J. Transfers, Easements and Postponement of Interest

The owner acknowledges and agrees that if required it is their solicitor’'s responsibility
on behalf of the owner for the registration of all transfer(s) of land to the County, and/or
transfer(s) of easement in favour of the County and/or utilities. Also, the owner further
acknowledges and agrees that it is their solicitor's responsibility on behalf of the owner
for the registration of postponements of any charges in favour of the County.

K. Permission to Enter Subject Lands

Permission is hereby granted to Norfolk County officers, employees or agents, to enter
the premises subject to this application for the purposes of making inspections
associated with this application, during normal and reasonable working hours.

L. Freedom of Information

For the purposes of the Municipal Freedom of Information and Protection of Privacy Act,
| authorize and consent to the use by or the disclosure to any person or public body any
information that is collected under the authority of the Planning Act, R.S.0. 1990, c. P.

13 for fjhe purposes of processing this application.
) My 3, 20373

Owner/Applicant Signature Date

M. Owner’s Authorization

If the applicant/agent is not the registered owner of the lands that is the subject of this
application, the owner(s) must complete the authorization set out below.

I/We Norfolk Disposal Services Ltd. c/o Bernie Debono am/are the registered owner(s) of the

lands that is the subject of this application.

I/We authorize ARCADIS to make this application on

my/our behalf and to provide any of my/our personal information necessary for the
processing of this application. Moreover, this shall be your good and sufficient

authorizgtion for so doing//
%Ltu&/l& %ﬂ e BY, Ao

Owner Date

Owner Date
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N. Declaration
Loy Tuerer of _the C%y of vana\ror

solemnly declare that:

all of the above statements and the statements contained in all of the exhibits
transmitted herewith are true and | make this solemn declaration conscientiously
believing it to be true and knowing that it is of the same force and effect as if made
under oath and by virtue of The Canada Evidence Act.

Declared before me at:

Q\B(% at  Yow\ Yo \Jj@&@az/\

Owner/Applicant Signature

In_P&ovinee ot Orvowio

&%
This_ 5\ dayof _IMO\WCin

AD. 20 22

(b 20

A éommissioner, etc.

\\\_‘_“_

Jared Vail Marcus, a Commissioner, ato.
Province of Ontario,
for IBI Group.
Expires December 5, 2023,
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Project Title:

PROPOSED SORTING FACILITY FOR NORFOLK DISPOSAL SERVICES LIMITED

Client: PK CONSTRUCTION INC. Date April 4, 2023
Address: 106 THOMPSON ROAD WEST User Michael Feiden
Municipality: WATERFORD Job No. 15888
Revisions:
On-Site
Item Description unit Quanitity Unit Price Total Cost Securities
10% Maint.|  50% Perf.
A. SANITARY
1 Santiary
150mm Diam. l.m. 29.9 $70.00 $2,093.00 0 $1,046.50
2 1200mm Diam. Manhole EACH 1 $4,200.00 $4,200.00 0 $2,100.00
3 Connection to Existing L.S. 1 $4,000.00 $4,000.00 0 $2,000.00
TOTAL SANITARY SEWERS $10,293.00 $0.00 $5,146.50
B. WATERMAIN
1 Connection to Existing L.S. 1 $4,000.00 $4,000.00 $0.00 $2,000.00
2 Watermain
a) 150mm Diam. l.m. 77.6 $180.00 $13,968.00 $0 $6,984.00
b) 25mm Dia. Cu. servicing EACH 51.7 $72.00 $3,722.40 $1,861.20
3 Water Valves
a) 150mm Diam. EACH 1 $2,500.00 $2,500.00 0 $1,250.00
4 Hydrant Sets EACH 1 $5,500.00 $5,500.00 0 $2,750.00
5 Curbstops Each 1 $1,000.00 $1,000.00 0 $500.00
6 Testing L.S. 1 $3,500.00 $3,500.00 0 $1,750.00
TOTAL WATERMAIN $34,190.40 $0.00 $17,095.20
C. STORM SEWERS
1 Storm Sewer
a) 250mm Diam. M 88.3 120.00 $10,596.00 0 $5,298.00
b) 300mm Diam. M 68.2 130.00 $8,866.00 0 $4,433.00
¢) 375mm Diam. M 52.9 140.00 $7,406.00 0 $3,703.00
d) 450mm Diam. M 127.2 150.00 $19,080.00 0 $9,540.00
2 1200mm Diam. Manhole EACH 5 $6,000.00 $30,000.00 0 $15,000.00
3 Stormceptor System
a) EF8 EACH 1 $40,000.00 $40,000.00 0 $20,000.00
4 Catchbasin / Ditch Inlets EACH 4 $2,000.00 $8,000.00 0 $4,000.00
5 Cultec System L.S. 1 $20,000.00 $20,000.00 0 $10,000.00
6 Connection to Existing L.S. 1 $4,000.00 $4,000.00 0 $2,000.00
7 Video Inspection and Report L.S. 1 $2,500.00 $2,500.00 0 $1,250.00
TOTAL STORM SEWERS $150,448.00 $0.00 $75,224.00
D. ROAD CONSTRUCTION
1 Fine Grading L.S. 1 $3,000.00 $3,000.00 0 $1,500.00
2 Granular 'A' Tonne 2690 25.00 $67,250.00 0 $33,625.00
3 Granular 'B' Tonne 7740 25.00 $193,500.00 0 $96,750.00
4 Retaining Wall Guardrail L.S. 2 $2,500.00 $5,000.00 0 $2,500.00
5 Stone Retaining Wall sqg.m. 150.7 $300.00 $45,210.00 0 $22,605.00
6 Misc. Signage L.S. 1 $2,000.00 $2,000.00 0 $1,000.00
TOTAL ROAD CONSTRUCTION $315,960.00 $0.00 $157,980.00
SUMMARY
A. SANITARY SEWERS $10,293.00 $0.00 $5,146.50
B. WATERMAIN $34,190.40 $0.00 $17,095.20
C. STORM SEWERS $150,448.00 $0.00 $75,224.00
D. ROAD CONSTRUCTION $315,960.00 $0.00 $157,980.00
TOTAL WATERFORD ITEMS $510,891.40 $0.00 $255,445.70
TOTAL SECURITIES REQUIRED $255,445.70
TOTAL SECURITIES $255,445.70
5% CONTINGENCY $12,772.29
SUBTOTAL $268,217.99
HST $3,486.83
GRAND TOTAL $271,704.82




DOOR SCHEDULE

DRAWING LIST
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DR.01 NORTH ELEVATION 32" x7-0" HM PT* HM PT* ® ® O O
DR.02 EAST ELEVATION 32" x7-0" HM PT* HM PT* o ® & O
DR.03 SOUTH ELEVATION 18-0" x 180" ALUM. FF ALUM. FF OVERHEAD DOOR
DR.04 SOUTH ELEVATION 32" x7-0" HM PT* HM PT* o ® & O
DR.05 WEST ELEVATION 18-0" x 280" ALUM. FF ALUM. FF FOLDING FIN-DOOR
DR.06 WEST ELEVATION 18-0" x 280" ALUM. FF ALUM. FF FOLDING FIN-DOOR
DR.07 WEST ELEVATION 18'-0" x 280" ALUM. FF ALUM. FF FOLDING FIN-DOOR
DR.08 WEST ELEVATION 18-0" x 280" ALUM. FF ALUM. FF FOLDING FIN-DOOR
DR.09 WEST ELEVATION 18'-0" x 280" ALUM. FF ALUM. FF FOLDING FIN-DOOR
DR.10 WEST ELEVATION 32" x 70" HM PT* HM PT* o ® & O

*PAINT FINISH TO BE WHITE WHITE - QC-28317

ALUM - ALUMINUM

ANO - ANODIZED

EX - EXISTING

FF - FACTORY FINISH - WHITE
HM - HOLLOW METAL

PT - PAINT FINISH

STN - STAINED AND FINISHED
SWD - SOLID WOOD

A101 OBC MATRIX AND SCHEDULES
A201 FLOOR PLAN

A301 BUILDING ELEVATIONS

A302 BUILDING SECTIONS

h

PK Construction Inc.
37-ATillson Street
Tillsonburg, ON N4G OB7
www.pkconstruction.ca

WALL SCHEDULE

WALL - W1 - 1 HOUR FIRE RESISTANCE RATING - ULC W605
26 GUAGE EXTERIOR CLADDING
U CHANNEL BASE (PRE ENGINEERED BUILDING STRUCTURE)
MINERAL WOOL BATT INSULATION
Z-GIRT (PRE ENGINEERED BUILDING STRUCTURE)
CERAMIC FIBRE STRIP STEEL
24 GUAGE SHEET STEEL LINTER PANEL

WALL - W2
24 GUAGE EXTERIOR CLADDING
PRE-ENGINEERED BUILDING STRUCTURE

FIRM NAME: PK CONSTRUCTION
CONTACT INFORMATION: 37-ATILLSON ST.
TILLSONBURG, ON, N4G 0B7
(519) 842-8001
PROJECT INFORMATION NORFOLK DISPOSAL
NEW TRANSFER STATION
118 OLD HIGHWAY 24
WATERFORD, ON, NOE 1Y0
ITEM ONTARIO BUILDING CODE DATA MATRIX PARTS 3 & 9 OBC REFERENCE
1. PROJECT DESCRIPTION: B \EW [ ] PART 11 Il PART3 [ ] PART9
[] ADDITION TTATO 114 211 211
[] CHANGE OF USE [[] ALTERATION 9.10.1.3
2. MAJOR OCCUPANCY(S): GROUP F2 - MEDIUM HAZARD INDUSTRIAL 3.1.2.1.(1) 9.10.2
3. BUILDING AREA (M2) EXISTING 0 (M2) NEW 1800 (M2) TOTAL 1800 (M2) 1132 1132
4, GROSS AREA (M2) EXISTING 0 (M2) NEW 1800 (M2) TOTAL 1800 (M2) 1132 1132
5. NUMBER OF STOREYS ABOVE GRADE: 1 BELOW GRADE: 0 321181132 2113
6. NUMBER OF STREETS/FIRE FIGHTER ACCESS: 1 322108325 9.10.19
7 BUILDING CLASSIFICATION: GROUP F2 - UP TO 2 STOREYS - NON COMBUSTIBLE - 3.2.2.71 3.2.2.20-.83 9.10.4
8. SPRINKLER SYSTEM PROPOSED (] ENTIRE BUILDING 3.2.2.20-83 9.10.8
[T] BASEMENT ONLY 5915
[C] INLIEU OF ROOF RATING o
[ NOT REQUIRED 32211
9. STANDPIPE REQUIRED [] YES | \o 329 N/A
10. | FIRE ALARM REQUIRED [] YES | \o 324 9.10.17.2
11. | WATER SERVICE/SUPPLY IS ADEQUATE [] YES [] NO WA 3257 N/A
12. | HIGHBUILDING [] YES | \o 326 N/A
13. | PERMITTED CONSTRUCTION [] COMBUSTIBLE [] NON-COMBUSTIBLE | BOTH 3.2.2.20-83. 9.10.6
ACTUAL CONSTRUCTION [] COMBUSTIBLE I NON-COMBUSTIBLE [] BOTH
14. | MEZZANINE(S) AREA (M2) 0(M2) 3.2.1.1.3)-(8) 9.10.4.1
15. OCCUPANT LOAD BASED ON D M2/PERSON - DESIGN OF BUILDING 3.1.16 9.9.1.3
FIRST FLOOR OCCUPANCY: 3 PERSONS
16. | BARRIER FREE DESIGN [] YES Il NO (EXPLAIN) - NOTE 1 38 95.2.
17. | HAZARDOUS SUBSTANCES [] YES | \o 3.3.1.2&3.3.1.19 9.10.1.3(4)
18. REQUIRED HORIZONTAL ASSEMBLIES LISTED DESIGN NO. 3.2.2.20-83. 9.10.8
FIRE F.RR. (HOURS) OR DESCRIPTION (SG-2) 3214 9.10.9
RESISTANCE FLOORS 0 HOURS
RATING ROOF 0 HOURS
(FRR) MEZZANINE 0 HOURS
F.RR. OF SUPPORTING LISTED DESIGN NO. OR
MEMBERS DESCRIPTION (SG-2)
LOADBEARING WALLS, COLUMNS AND
ARCHES SUPPORTING AN ASSEMBLY
REQUIRED TO HAVE A FIRE-RESISTANCE
RATING SHALL,
(i) HAVE A FIRE RESISTANCE RATING OF
NOT LESS THAN 45 MIN, OR
(i) BE OF NONCOMBUSTIBLE
CONSTRUCTION
19. | SPATIAL SEPARATION - CONSTRUCTION OF EXTERIOR WALLS 323 9.10.14
WALL AREA OF L.D. (M) LH PERMITTED MAX. % | PROPOSED % OF FRR.
EBF (M2) OR OF OPENINGS OPENINGS (HOURS)
HIL
NORTH 419 M2 2M <31 90 % 85 % 1 HOUR
EAST 819 M2 25M >3:1<101 40 % 34 % 1HOUR
SOUTH 419 M2 2M <31 43% 24.% 1 HOUR
WEST 819 M2 61 M >3:1<10:1 100 % 92 % 0 HOUR
20. | PLUMBING FIXTURE REQUIREMENTS
MALE/FEMALE COUNT
BUILDING CODE REFERENCE
EXCEPT AS NOTED OTHERWISE OCCUPANT | BC TABLE FIXTURE FIXTURE
LOAD NUMBER REQUIRED | PROVIDED | AR (] PARTS
1st FLOOR: OCCUPANCY: NOTE 1 NOTE 1
(ADJUST AS REQ. FOR ADDITIONAL FLOORS OR
OCCUPANCIES)

21.

OTHER (DESCRIBE)

NOTE 1:

THIS BUILDING IS USED FOR WASTE COLLECTION. TRUCKS ENTER BUILDING, DUMP LOAD AND LEAVE. ONE EQUIPMENT OPERATOR WORKS IN THE

BUILDING. BUILDING HAS NO REAL OCCUPANCY ON A CONSTANT BASIS. 3.8.1.1. (c).

THERE IS ONE PERMANENT WORKER IN THIS BUILDING. GIVEN THE USE OF THE BUILDING, A WASHROOM IS NOT PRACTICAL. BUILDING IS NOT HEATED.

THERE ARE WASHROOM FACILITIES IN THE ADJACENT BUILDING ON THE SAME PROPERTY.
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PK Construction Inc.
37-ATillson Street
Tillsonburg, ON N4G OB7
www.pkconstruction.ca
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Proposed Industrial Development

Project # 15888

MN 106 Thompson Road West
Waterford, Ontario

Norfolk County

March 2023

Job:

FUNCTIONAL SERVICING REPORT

PROPOSED INDUSTRIAL DEVELOPMENT
MN 106 Thompson Road West
Waterford, Ontario
Norfolk County

Prepared By:

J.H. Cohoon Engineering Limited
440 Hardy Road, Unit 1
Brantford, Ontario
N3T 5L8
Phone (519) 753-2656
Fax (519) 753-4263

15888 March 2023

1 J.H. COHOON ENGINEERING LIMITED
CONSULTING ENGINEERS



Proposed Industrial Development Project # 15888
MN 106 Thompson Road West
Waterford, Ontario
Norfolk County
March 2023

INTRODUCTION

The following Functional Servicing Report was prepared by J.H. Cohoon Engineering
Limited for Norfolk Disposal in support of a proposed industrial development to the
located on the southwest corner of the intersection of Thompson Road West and Old
Highway No. 24 in the Village of Waterford, Norfolk County. The site is located at MN
106 Thompson Road West. The proposal is to construct an 1,800 sq.m., single story
industrial building to be utilized for the transfer building for recyclable materials. The
proposal. The proposal includes the provision of some off-street parking on the property
to be located at adjacent to the building with a future public drop off area to be located in
the rear of the building. The subject area is some 1.525 ha. in size. The preliminary
layout of the development is illustrated within Appendix ‘A’ of this report on drawings
prepared by J H Cohoon Engineering Limited being drawing 15888-1 (which illustrates
the proposed grading and servicing of this site).

The objective of this report is to document the servicing strategy to be utilized for the
site. The property is currently serviced with all municipal services including sanitary and
water services. The owner will assume full responsibility for the installation and
maintenance of the services on the property and any associated upgrades.

PROPOSED DEVELOPMENT CONCEPT

As noted above, the proposed development is to be constructed on the on the subject
lands which is located on the southwest corner of Thompson Road West and Old
Highway No. 24 in Waterford. Ontario in Norfolk County. The site is located at the south
end of the Village of Waterford. The site proposed for the development as industrial
building on 1.525 hectares in size. A key map illustrating the site location is provided in
Figure 1.

The development is intended to construct an 1,800 sq.m. industrial building including the
associated servicing, and improvements to the presently developed site. The overall
development is illustrated on the plans prepared by the J] H Cohoon Engineering Limited
being drawing 1588-1 which has been included within Appendix ‘A’ of this report

2 J.H. COHOON ENGINEERING LIMITED
CONSULTING ENGINEERS



Proposed Industrial Development Project # 15888
MN 106 Thompson Road West
Waterford, Ontario

Norfolk County

March 2023

Site Location — Key Plan
Figure No. 1

SANITARY SEWERS & APPURTENANCES

3.1

Design Flows

This site is proposed to be fully connected to the municipal sanitary sewer system
located on Old Highway 24 and an easement located directly south of the
development on the abutting lands. The proposed development is illustrated on
the attached site plan being drawing that is located within Appendix ‘A’ of this
report (being J H Cohoon Engineering Limited 1588-1) which indicates the
location of the proposed sanitary servicing into this site.

In accordance with the current Norfolk County design criteria, the design flows
are being submitted to the County for the review of the conveyance systems
within the Town of Delhi, Norfolk County. The following information is being
provided to the Norfolk County for their use and consideration.

Sanitary Design Flows

Industrial Component

3 J.H. COHOON ENGINEERING LIMITED
CONSULTING ENGINEERS



Proposed Industrial Development Project # 15888
MN 106 Thompson Road West

Waterford, Ontario
Norfolk County

March 2023

15 maximum anticipated occupant load
As per the requirements of the Ontario Building Code, the average
daily flow is based upon 75 litres per person per day
15x75 = 1,125 liters per day
= 0.013 liters per second

Total Average Design Residential Flow

= 0.013 liters per second.

Therefore, the total sanitary effluent from this site results in the following
estimation of the sanitary flows:

Summary of Results

Average Flow Rate

Industrial Component = 0.013 liters per sec
Total = 0.013 litres per sec
Infiltration Allowance

Site Area = 1.525 hectares

Infiltration Rate = (.28 liters per second per hectare

Infiltration Allowance
=0.427 liters per second

Total Average Flow Rate including Infiltration
= 0.440 litres per second

On the basis of the Modified Harmon Peaking Factor, and a total
population for this site being 15 (industrial), the peaking factor of 3.517
(Max 4) was applied resulting in a peak design flow for this building being
0.046 liters per second.

Therefore, the resulting flows from this development are as follows:

0.440 lps
0.473 lps

Average Day Flow Route (including infiltration)
Peak Flow Rate (including infiltration)

The proposed sanitary connection is proposed to be located into the existing
sanitary main adjacent to the property.

Sanitary Outlet

The sanitary sewer system for the subject development will be connected into the
existing sanitary sewer that are located on the abutting easement directly south of

4 J.H. COHOON ENGINEERING LIMITED
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Proposed Industrial Development Project # 15888
MN 106 Thompson Road West
Waterford, Ontario

Norfolk County
March 2023

the side in Waterford, Ontario, Norfolk County. The analysis relating to the
overall impact of this development on the receiving sanitary sewer system will be
reviewed by the Norfolk County as part of this submission.

WATERMAINS & APPURTENANCES

Design Flows

The peak design flow rate from the proposed development using current Norfolk
County Standards. As with the wastewater, the estimated average flows have been
detailed with the Sanitary Sewer Section of this report. (Section 3.1 above).
However, in this case the peaking factor of 2 has been utilized and a demand of
450 liters per person per day.

The summary of the water system demands can be summarized as follows:

Average Daily Flow Rate ~ Peak Daily Flow Rate*
(Liters per second) (Litres per second)

Industrial Component 0.013 0.026

The proposed fire protection to this development will be handled by the existing
fire hydrants located adjacent to the property.

Utilizing the requirements of the Fire Underwriters Survey 2020, the following
outlines the water demand for the overall building area:

This building is approximately 1,800 +/- sq. m. in size (single storey industrial).
Utilizing the Fire Underwriters Survey Document, our estimation of the required
fire demand is as follows:

Estimate of Fire Flow Required = 220 * C * SQRT (A)
Where C = Coefficient related to type of
Construction
In this case, ordinary construction is
proposed.

Non-Combustible Construction = 0.8

A = Total Area of the Building (As outlined above)
1,800.0 sq. m.

= 220 x 0.8 x SQRT (1,800)
= 7,467.0 litres per min
Rounded

5 J.H. COHOON ENGINEERING LIMITED
CONSULTING ENGINEERS



Proposed Industrial Development Project # 15888
MN 106 Thompson Road West
Waterford, Ontario

Norfolk County
March 2023

= 7,000 litres per min

Modifications

Occupancy = Medium Hazard Occupancy =+15%
Increase = 1,050 litres per min

Net Fire Demand = 8,050 litres per min

Further Modifications Automatic Sprinkler System = 50%
Reduction = 4,025 litres per min
Spatial Exposure (Estimated)
North >30m +0 %
East >60m +0%
West Street +0%
South >30m +0%
Total +0%
Increase = 0.0 litres per min

Total Fire Demand 4,025.0 litres per min

4,000 litres per min (Rounded)
66.7 litres per sec.

STORM SEWERS & APPURTENANCES
Storm Sewers

The site is intended to be serviced with municipal storm sewers which are to be
designed to handle the 5-year storm event where possible. The overall stormwater
management system is to be consistent with the current policies of the County of
Norfolk which require reduction in the post development flows to below the pre-
development rates for all storm events up to and including the 100-year event. In
this case, the municipal owned storm sewer system is located on Thompson Road
West adjacent to the site. This sewer would be considered the outlet for the
property (legal outlet). In fact, the stie presently drains in a southerly direction
towards the abutting property to the south. The site is presently un-developed with
only approximately 16.2% impervious surfaces consisting of existing driveways
through the site.

The proposed development is of a significantly larger impervious areas and as
such, conventional stormwater management techniques are required to be
implemented.

6 ' J.H. COHOON ENGINEERING LIMITED
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Pre-Development Hydrologic Modeling Parameters

MIDUSS modeling software was used to establish pre-development runoff rates
for the site. The site is approximately 1.525 hectares in size with the flow
direction being extremely flat but is directed towards the southerly property. The
existing topography slope is approximately 1.0+/-% and directs the runoff to the
rear of the site.

Post Development Conditions

The proposed concept plan includes the following:

e A proposed 1,800 sq.m. industrial building, with the required parking, resulting in
an overall % impervious on the site being increased from the 16.2% impervious
surfaces in the pre-development condition to a 61.1% impervious condition.

For the purposes of this report, 61.1% has been utilized in the hydrologic
modeling for the overall development to represent the proposed development.

Modelling Results — Quantity Control

Stormwater flows were calculated using MIDUSS modeling software. Norfolk
County IDF parameters were used to generate rainfall for sizing of the SWM
facilities in accordance with Norfolk County Development Engineering Standards.

Peak flow reduction will be achieved through on-site detention in an effort
minimize the potential for downstream flooding and erosion. Post development
surface water runoff will be controlled to existing pre-development levels for the
2, 5, 10, 25, 50- and 100-year storm events (as possible). The results of the
Miduss modeling have been included within Appendix ‘B’ of this report and can
be summarized as follows:

Table 1 — Peak Flow Rates

Storm Event Pre-Development Post Post Development
Peak Flow Development Peak Flow with

(m3/sec) Peak Flow SWM
No SWM
(m3/sec)

2 Year 0.054 0.193 0.057

5 Year 0.097 0.271 0.081

7 J.H. COHOON ENGINEERING LIMITED

CONSULTING ENGINEERS



Proposed Industrial Development Project # 15888
MN 106 Thompson Road West
Waterford, Ontario

Norfolk County
March 2023
10 Year 0.131 0.366 0.105
25 Year 0.180 0.458 0.111
50 Year 0.225 0.537 0.117
100 Year 0.254 0.598 0.126

The proposed flow reductions are the result of the introduction of orifice plates
within the storm sewer system which results in surface ponding and or
underground storage within the proposed cultect system.

The pre-development runoff computer simulations results have been included
within Appendix ‘B’ of this report. The post-development runoff computer
simulations results have been included within Appendix ‘C’ of this report.

The proposed stormwater management system includes the provision for a minor
system designed to accommodate the 5-year storm event. The storm sewer design
calculations are included in Appendix ‘D’ of this report

8 J.H. COHOON ENGINEERING LIMITED
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GRADING

Preliminary site grades are illustrated on the attached grading plan prepared by J] H
Cohoon Engineering Limited being drawing 16025-1 included with this report.

UTILITIES

Gas, hydro, Bell, and cable utilities are available to service the proposed development.
Coordination of these services will be required with Union Gas, Hydro One, Bell, and
Cable TV.

CONCLUSIONS

The preceding sections of this report outline the preliminary servicing and grading
requirements for the proposed residential development on this site. Based on the work
completed to date, it may be concluded that the proposed development may be developed
with full municipal services.

Report Prepared By:

9 J.H. COHOON ENGINEERING LIMITED
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Appendix ‘A’
Development Proposal as prepared by
J H Cohoon Engineering Drawing 15888-1
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GENERAL
CULTEC

MANAGENENT THE CHAMBERS MAY BE USED FOR RETENTION RECHARGING DETENTION OR
CONTROLLING THE FLO: DF OM-SITE STORMWATER RUNDFF.

CHAMBER PARAMETERS
THE CHAYBERS ShALL BE MANVFACTURED B AILTEG, M 0F BROJKFIELD;C1
1200 7754116 OR 1 503478

2 BE STRUCTURAL
OLLE AR BT NPAC) NOOED At YPROPMLENE

BLUE VIRGIN MIGH

THE CHAMBER SHALL B ARCHED IN SHAPE
4 THE C1U IBER SMALL BE OPEN BOTTOMED

5 THE CHAMBER SHALL BE JOINED USING AN INTERLOCAING OVERLAPPING RiB METHOD
CONNEGTIONS MUST BE FULLY SHOULOERED OVERLAPPING HIBS HAVING NO SEPARATE
EOUPLINGS.

& THE NOMINAL THE CULTEC ecag
INGHES (1219 mm) TALL 78 INCHES (1961 vy WIDE AND 4 10 FEET 1125 mum) LONG THE
A BE 367 FEET1112m)

MULTIPLE BE CONNECTED s L EACH ROW
‘SHALL BEGIN AND END WiTH A SEPARATELY FORMED GLILTEC REGHARGERT 807HD END CAP
MAXIMULINLET OPENING ON THE END CAP 15 24 INCHES (600 mun)

6 THE CHAMBER SHALL HAVE TWO SIDE PORTALS TO ACCEPT CULTEC HULY ¥ FC-48 FEED

GEMECTORS I.CREATE KU BTERUAL MAYIFELD, MAKUIUM ALLDWARLE F17E S2EIN THE
A 15 108

9 ToE NOMIAL CHADER OAIENSIONS OF THE GULTEG HiLY» FC48 FEED CORNECTON S44L
B 12 INCHIES 1305 mio) TALL

16 THE NOMINAL ST OF THE RECHARGERS 902HD CHAMBER SHALL BE 17 85 F12/
FIy1641 3 m) - WTHDUT STONE THE NOWINAL S10RAGL VOLUME OF A JOINED
REGIARGER? 902HD SHALL BE £¢ 75 FT 2 UNIT {1 834 m3 + UNIT) WITHOLIT STONE

11 THE NOMINAL STORAGE YOLUME OF THE HLV ¥ FC43 FEED CONNECTOR SHALL BE 0 914513
FFT10.035m3 1 m) WITHOUT STONE

12 THE RECHARGERE B12MD CHAMBER SHALL HAVE TWENIY FOUR DISCHARGE HOLES BORED
INTO THE SIDEWALLS OF THE UNITS CORE TO PROMOTE LATERAL CONVEYANCE DF WATER

12 THE 802HD ave

1e THE 8E DESIGNED
INSTALLED ACCORDING TO CULTEC S RECOMMENDED INSTALLATION INSTRLCTIONS.

15 THE CHAMBER SHALL MAYE A RAISED INTEGRAL CAP AT THE TOP OF THE ARCH NEAR THE
CENTER OF EACH UNIT 10 BE USED AS AN OPTIONAL INSPECTION PORT OR CLEAK-OUT

18 THE UNITS MAY BE TRIVED TO CUSTOM LENGTHS BY CUTTING BACK I3 ANY CORRUGATION

VT CHREEN AL BE AMIEACTHED I FACILITHEUPLOYNG CULTEL S B0mLY
INTROL AND ASSURANCE PROCEOUF

16 1AANMUM ALLOWABLE COVER OVER THE TOP OF THE CHAMRER SHALL BE 83 FEET (25 )

-a

THE CULTEC RECHARGERS $0ZHO END CAP {REFERRED T0 AS END CAR ) SHALL BE
MANUFACTURED BY CULTEG INC OF BRODKFIELD CT (201 7754116 OR 150042686321

2 THE END CAP SHALL BE TWIN SHEET THERMOFORAED OF BLACK VIRGIN HIGH MOLECULAR
WFIGHT POLVETHYI FNE

3 THE END CAP SHALL BE KUINED AT THE BEGINNING ANT) END DF EACH RO OF CHAMBERS
USING AN INTERLDCKAG OVERLAPPING i METHOD CONNECTIONS MUST BE FULLY
COUPLINGS

4 THE NOMINAL 8e

man| TALL

AND 9T INCIES WHEN JOINED WiTI
CHAMBER THE INSTALLED LENGTH OF THE END CAP SHALL BE 02 INCHES 1157 mml
& MAMIKUM INLEY OFENING DN THE END CAP IS 21 INGHES (600 man)

 THE END CAP SHALL BE DESIGNED TO WITHSTAND AASHTO HS 25 DEFINED LOADS WHEH
INSTALL C Tocu INSTALL

RAL
CULTEC ML\ FG48 FEED CONNECTORS ARE DESIGNED TQ CREATE AN INTERNAL MANIFOLD.
[Lotarils

FEED CONNEGIOR PARAMETERS ‘
1 THE FEED CONNLCTOR SHALL BE MANUFACIURED BY CULTEC ING OF DROOKFIELD €T P —
1203 7541416 OR 1-800-£28-5832) .
7 e Az M MR
AT pie TONIT Y PELVE ToT ) (AR \
£ Tes UL COMGETTON heati | € ARTED 15 Ml e 2T - l
1 DML LB e B T
T BoaALL BE G B .
4 TME NOMNAL DINENSIONS OF THE CULTES HVLY FG48 FEED CONNECTOR SHALL OF 12 b — PR [TE
INCHES (335 rman) TALL 16 INCHES (406 ) 41D AND 4P INGHES (1245 mm) LONG
6 THE NOMINAL STORAGE VOLUME OF THE VLW F43 FEED CORNECTOR SHALLBE 0913772 \
] WITHOUT STO ’ M
Friocsstind A0 (1114 g -
LR L ] INSTALED | IS [ L .I
n - B
T I R TR COPRCTOR 1T M AW A A T U 70 00y e e SRR - A oo
END WALLS AND HAVING RO SEPARATE END PLATES OR SEPARATE END WALLS THE UNIT i 2 -l
SHALL F11 INTO THE SIDE PORTALS OF THE CULTEC RECHARGER STORMAATER CHAMBER
AND ACT AS CROSS FEED CONNECTIONS GREATING AN INTERRAL MANIFDLD /
o L DE DESIGNED T HS 25 DEFINED LOADS SMALLRIB. — e LANOE Y
T RETALLED ALE ORONG 70 ZUL TEC'S RECONMENDED NSTALATION NATRUGT NS
A YA YO GETIMAL WTERNAL LA O
4 T LIS CONAE TN B B AARH AT 4 AN 0.0 2004 CANTR RO FACH (T ’ gt o

FREVENT SCOURING OF THE STONE BASE CAUSED BY WATER MOVEMENT WITHIN THE CULTEC
SYSIEM CULTEC NO XL POLYETWILENE LINER S T0BE PLACED BENEATH WAV FC48 FeEE
IFOLD ALLINLET PIFES

TULTIE MO, 304 ot A i
1
EanLa 150° 1361 mni] _“..——J
Z i’ CULTEC HECHANEN W20 ansacrrmvum-m
C RO '+ 0L POLYETHYLENE UNER IS DESIGNED AS AN INPERVIOUS UNDERLAYMENT O " ryAdaA R -8 - e

R paaTIR
+ THE LINER SHALL 5E PROVIDED B CULTEC ING OF BROOKFIELD CT [203-775-4410 OR.
1500428 86321
2 THE LINER SHALL BE BLACK IN APPEARANCE
3 T LNER B AL PN A RERANL THCANEREOF 25084, 6 13 m)
4 THE LINER SHALL HAVE A WEIGHT OF 93 LBSMSF (433 Gimy

5 THE LINER SHALL HAVE A TENSILE STRENGTH (8 BREAK 17 (254 om) OF 75 L85 (134 N PER
ASTM DE6Y) TESTING METHOD

T BREAK OF 800% P TeSTING

5
METHOD

7 THE LINER SHALL MAVE A TEAR RESISIANCE DF 11 LBF (49 N) PER ASTM D10 TESTING
WETIOD

B THE LINER SHALL HAVE A FYDROSTATIC RESISTANCE OF 100 PSI(663 hPA) FER ASTM D751
TESTING METHOO

8 T LA DAL AV 2 WA TURS BT, CF 0609 108 0 U MTM 40
I

T AL TR A STRATIE VOB OF 1% PERASTM 54003 TEATAG sTTa6

11 THE LINER SHALL HAVE A DIMENSIONAL STABILITY OF <25 PER ASTH D1301 TESTING
METHOD

N2 P A SR W & AR G (AT OF TR F

071900 sl O~
PoRt

-

L— 76 0°11982 mm] ———l

49251251 mnil
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Proposed Industrial Development Project # 15888

MN 106 Thompson Road West
Waterford, Ontario
Norfolk County

March 2023
Appendix ‘B’
MIDUSS Stormwater Management Simulation Results
Pre-development Conditions
11 J.H. COHOON ENGINEERING LIMITED

CONSULTING ENGINEERS
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MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pre2.out"

Bob"

09/08/2022 at 7:27:24 AM"

000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
e 411 Coefficient A"
.501 Constant B"
. 745 Exponent C"
.400 Fraction R"
.000 Duration"”
.000 Time step multiplier"”
Maximum intensity 69.337 mm/hr"
Total depth 32.583 mm"
6 005hyd Hydrograph extension used in this file"
CATCHMENT 101"
2 Rectangular"
1 Equal length"
2 Horton equation”
101 No description"
.200 % Impervious"
+9525 Total Area"”
. 747 Flow length"
.000 Overland Slope"
.278 Pervious Area"
. 747 Pervious length”
.000 Pervious slope"
.247 Impervious Area"
.747 Impervious length"
.000 Impervious slope"”
+250 Pervious Manning 'n'"
.000 Pervious Max.infiltration"
.000 Pervious Min.infiltration"
.500 Pervious Lag constant (hours)"
.900 Pervious Depression storage"
015 Impervious Manning 'n'"
.000 Impervious Max.infiltration"
.000 Impervious Min.infiltration"
.500 Impervious Lag constant (hours)"
.000 Impervious Depression storage"
0.054 0.000 0.000 0.000 c.m/sec"
Catchment 101 Pervious Impervious Total Area "
Surface Area 1.278 0.247 1.525 hectare”
Time of concentration 98.221 8.196 33.679 minutes"
Time to Centroid 132.884 92.712 104.083 minutes"”
Rainfall depth 32.583 32.583 32.583 mm"
Rainfall volume 416.39 80.50 496.89 c.m"
Rainfall losses 30.249 2.000 25,012 mm"
Runoff depth 2.334 30.583 6.911 mm"
Runoff wvolume 29.83 75.56 105.39 c.m"
Runoff coefficient 0072 0. 939 0.212 N
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Maximum flow

HYDROGRAPH Add Runoff "

Add Runoff "
0.054

0.054

0.005

START/RE-START TOTALS 101"

Runoff Totals on EXIT"
Total Catchment area
Total Impervious area

Total % impervious
EXIT"

0.000

0.051 0.054
0.000"
1.+525
0.247
16.200"

c.m/sec"

hectare”
hectare”
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MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

Version 2.25 rev., 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pre5.out”

Bob"

09/08/2022 at 7:30:17 AM"

000 Time Step”
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm”
.017 Coefficient A"
.007 Constant B"
. 703 Exponent C"
.400 Fraction R"
.000 Duration”
.000 Time step multiplier"
Maximum intensity 92.454 mm/hr"
Total depth 44,904 mm"
6 005hyd Hydrograph extension used in this file"
CATCHMENT 101"
2 Rectangular"
i, Equal length"
2 Horton equation”
101 No description”
.200 % Impervious"
.525 Total Area"
747 Flow length”
.000 Overland Slope"
278 Pervious Area"
. 747 Pervious length"
.000 Pervious slope”
.247 Impervious Area'"
.747 Impervious length"
.000 Impervious slope”
« 250 Pervious Manning 'n'"
.000 Pervious Max.infiltration"
.000 Pervious Min.infiltration”
500 Pervious Lag constant (hours)"
.500 Pervious Depression storage"
.015 Impervious Manning 'n'"
.000 Impervious Max.infiltration"”
.000 Impervious Min.infiltration”
.500 Impervious Lag constant (hours)"
.000 Impervious Depression storage"
0.097 0.000 0.000 0.000 c.m/sec"
Catchment 101 Pervious Impervious Total Area "
Surface Area 1.278 0.247 1.525 hectare™”
Time of concentration 52.404 7.305 33.315 minutes"
Time to Centroid 120.241 91.830 108.215 minutes"
Rainfall depth 44,904 44 .904 44.904 mm"
Rainfall volume 573.85 110.94 684.79 c.m"
Rainfall losses 33.604 2.000 28.484 mm"
Runoff depth 11.301 42.904 16.420 mm"
Runoff volume 144.42 106.00 250.41 € "
Runoff coefficient 0.252 0. 955 0.366 .
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Maximum flow 0.038
HYDROGRAPH Add Runoff "
Add Runoff "
0.097 0.097

START/RE-START TOTALS 101"
Runoff Totals on EXIT"

Total Catchment area

Total Impervious area

Total % impervious

EXIT"

0.000

0.066 0.097
0.000"
1.525
0.247
16.200"

c.m/sec"

hectare"
hectare"



31
10.
180.
1500.

32

33

NOOOOJO UL

MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

000 Time Step”
000 Max. Storm length"
000 Max. Hydrograph"

STORM Chicago storm"
1 Chicago storm"

6 005hyd
CATCHMENT 101"

2 Rectangular"

1 Equal length"

2 Horton equation”

Version 2.25 rev., 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
prell.out”

Bob"

09/08/2022 at 7:31:42 AM"

.324 Coefficient A"

.007 Constant B"

.698 Exponent C"

.400 Fraction R"

.000 Duration"

.000 Time step multiplier"”
Maximum intensity 107.682 mm/hr"
Total depth 52.991 mm"

Hydrograph extension used in this file"

0.000 c.m/sec"
Impervious Total Area "

101 No description"

.200 % Impervious"

<925 Total Area"

. 747 Flow length"

.000 Overland Slope"

.278 Pervious Area"

. 747 Pervious length"

.000 Pervious slope"

. 247 Impervious Area"

. 747 Impervious length"

.000 Impervious slope"

<250 Pervious Manning 'n'"

.000 Pervious Max.infiltration"

.000 Pervious Min.infiltration"

.500 Pervious Lag constant (hours)"

«500 Pervious Depression storage"

s L5 Impervious Manning 'n'"

.000 Impervious Max.infiltration"

.000 Impervious Min.infiltration"

.500 Impervious Lag constant (hours)"

.000 Impervious Depression storage"

0.131 0.000 0.000

Catchment 101 Pervious
Surface Area 1.278 0.247 1.525 hectare"
Time of concentration 44.143 6.873 31,331 minutes"”
Time to Centroid 121,929 91.169 111.356 minutes"”
Rainfall depth 52991, 52.991 52.991 mm"
Rainfall volume 677.20 130.91 808.12 c.m"
Rainfall losses 34.172 2.000 28.960 mm"
Runoff depth 18.819 50.991 24.031 mm"
Runoff volume 240.50 125.97 366.47 c.m"
Runoff coefficient 0. 355 0.962 0.453 "
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Maximum flow 0.069
HYDROGRAPH Add Runoff "
Add Runoff "
0.131 0.131

START/RE-START TOTALS 101"
Runoff Totals on EXIT"

Total Catchment area

Total Impervious area

Total % impervious

EXIT"

0.000

0.075 0.131
0.000"
1,525
0.247
16.200"

c.m/sec"

hectare"
hectare"
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MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

000 Time Step"
000 Max. Storm length”
000 Max. Hydrograph"

STORM Chicago storm"
1 Chicago storm"”

6 005hyd
CATCHMENT 101"

2 Rectangular”

1 Equal length”

2 Horton equation"”

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
prez25.out"”

Bob"

09/08/2022 at 7:33:08 AM"

D33 Coefficient A"

«253 Constant B"

«+679 Exponent C"

.400 Fraction R"

.000 Duration"

.000 Time step multiplier"”
Maximum intensity 127.011 mm/hr"
Total depth 63.151 mm"

Hydrograph extension used in this file"

101 No description”

.200 % Impervious"

525 Total Area"

.747 Flow length"

.000 Overland Slope"

.278 Pervious Area"

.747 Pervious length"

.000 Pervious slope"”

.247 Impervious Area”

.747 Impervious length"

.000 Impervious slope”

«250 Pervious Manning 'n'"

.000 Pervious Max.infiltration"

.000 Pervious Min.infiltration"

.500 Pervious Lag constant (hours)"

.500 Pervious Depression storage”

«015 Impervious Manning 'n'"

.000 Impervious Max.infiltration"

.000 Impervious Min.infiltration"

« 500 Impervious Lag constant (hours)"

.000 Impervious Depression storage"

0.180 0.000 0.000 0.000 c.m/sec"

Catchment 101 Pervious Impervious Total Area "
Surface Area 1.278 0.247 1.525 hectare”
Time of concentration 38.292 6.434 28.932 minutes"
Time to Centroid 121.493 90.744 112.459 minutes”
Rainfall depth 63151 63.151 63.151 mm"
Rainfall volume 807.04 156.01 963.05 e.m"
Rainfall losses 34.738 2.000 29.434 mm"
Runoff depth 28.413 61.151 38717 mm"
Runoff volume 363.11 151.07 514.18 c.m"
Runoff coefficient 0.450 0.968 0.534 b



Maximum flow 0.110 0.087 0.180 c.m/sec"
HYDROGRAPH Add Runoff "
4 Add Runoff "
0.180 0.180 0.000 0.000"
START/RE-START TOTALS 101"
3 Runoff Totals on EXIT"

Total Catchment area 1.525 hectare"
Total Impervious area 0.247 hectare"”
Total % impervious 16.200"

EXIT"



MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:
Output filename:
Licensee name:

Company

Date & Time last used:

10

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pre50.out”

Bob"

09/08/2022 at 7:34:33 AM"

Sl TIME PARAMETERS"
10.000 Time Step"
180.000 Max. Storm length”
1500.000 Max. Hydrograph"
32 STORM Chicago storm"
1 Chicago storm"
766.038 Coefficient A"
1.838 Constant B"
0.668 Exponent C"
0.400 Fraction R"
180.000 Duration"
1.000 Time step multiplier"
Maximum intensity 142.054 mm/hr"
Total depth 71,105 mm"
6 005hyd Hydrograph extension used in this file"
33 CATCHMENT 101"
2 Rectangulazr"
1 Equal length"
2 Horton equation”
101 No description”
16.200 % Impervious"
1,525 Total Area"
146.747 Flow length"
1.000 Overland Slope"
1.278 Pervious Area"
146.747 Pervious length"
1.000 Pervious slope"”
0.247 Impervious Area'
146.747 Impervious length"
1.000 Impervious slope"
0.250 Pervious Manning 'n'"
35.000 Pervious Max.infiltration"
5.000 Pervious Min.infiltration"
0.500 Pervious Lag constant (hours)"
7.500 Pervious Depression storage"
0.015 Impervious Manning 'n'"
0.000 Impervious Max.infiltration"
0.000 Impervious Min.infiltration"
0.500 Impervious Lag constant (hours)"
2.000 Impervious Depression storage"
0.225 0.000 0.000 0.000 c.m/sec"
Catchment 101 Pervious Impervious Total Area "
Surface Area 1.278 0.247 1.525 hectare”
Time of concentration 34.972 6,152 27.180 minutes"
Time to Centroid 120.202 90.488 112,169 minutes"
Rainfall depth 71,105 71.105 71.105 mm"
Rainfall volume 908.69 17567 1084.36 c.m"
Rainfall losses 35.049 2.000 29:.695 mm"
Runoff depth 36.056 69.105 41.410 mm"
Runoff volume 460.78 170.%2 631 .50 ‘i
Runoff coefficient 0.507 0.872 0.582 %
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Maximum flow 0.149
HYDROGRAPH Add Runoff "
Add Runoff "
0.225 0.225

START/RE-START TOTALS 101"
Runoff Totals on EXIT"

Total Catchment area

Total Impervious area

Total % impervious

EXIT"

0.000

0.097 0:225
0.000"
1.525
0.247
16.200"

c.m/sec"

hectare"
hectare™
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MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"

STORM Chicago storm"
1 Chicago storm"

6 005hyd
CATCHMENT 101"

2 Rectangular"

1 Equal length"”

2 Horton equation"

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
prel00.out"

Bob"

09/08/2022 at 7:35:46 AM"

.041 Coefficient A"

«9501 Constant B"

« 657 Exponent C"

.400 Fraction R"

.000 Duration”

.000 Time step multiplier”
Maximum intensity 155 782 mm/hr"
Total depth 78.830 mm"

Hydrograph extension used in this file"

0.000 c.m/sec"

Impervious Total Area "

101 No description"

«200 % Impervious"

«925 Total Area"

.747 Flow length"

.000 Overland Slope"

.278 Pervious Area"

. 747 Pervious length"

.000 Pervious slope"

.247 Impervious Area"

.747 Impervious length"

.000 Impervious slope”

+250 Pervious Manning 'n'"

.000 Pervious Max.infiltration"

.000 Pervious Min.infiltration"

.500 Pervious Lag constant (hours)"”

«500 Pervious Depression storage"

«+015 Impervious Manning 'n'"

.000 Impervious Max.infiltration"

.000 Impervious Min.infiltration"

.500 Impervious Lag constant (hours)"

.000 Impervious Depression storage"

0.264 0.000 0.000

Catchment 101 Pervious
Surface Area 1.278 0.247 1.525 hectare"
Time of concentration 32.983 5.929 26.089 minutes"
Time to Centroid 119953 90.304 112.398 minutes"
Rainfall depth 78.830 78.830 78.830 mm"
Rainfall volume 1007.41 194.75 1202.16 .
Rainfall losses 35.89% 2.000 29,987 mm"
Runoff depth 43.433 76 830 48.844 mm"
Runoff volume 555,06 189.81 744.86 c.m"
Runoff coefficient 0.551 0.975 0.620 .
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Maximum flow 0.185
HYDROGRAPH Add Runoff "

Add Runoff "

0.2064 0.264

START/RE-START TOTALS 101"

Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious
EXIT"

0.000

0.107 0.264
0.000"
1. D25
0.247
l6.200"

c.m/sec"

hectare"
hectare"



Stormceptore

Stormcep:.

==
I5% FORTERRA

~EF Sizing Report

Years of Rainfall Data:

STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 04/04/2023
Province: Ontario Project Name:
City: oe Project Number: 15888
Nearest Rainfall Station: BRA ORD MO Designer Name: Robert Phillips
Climate Station Id: 6140954 Designer Company: 1 H Cohoon Engineering Limited

Designer Email:

rphillips@cohooneng.com

Designer Phone:

519-753-2656

Site Name:

EOR Name:

41
Drainage Area (ha): 1.525
% Imperviousness: 61.10

Runoff Coefficient 'c": 0.66

Particle Size Distribution: CAETV

Target TSS Removal (%):

EOR Company:

EOR Email:

EOR Phone:

Required Water Quality Runoff Volume Capture (%): 90.00
Estimated Water Quality Flow Rate (L/s): 36.99
Oil / Fuel Spill Risk Site? [ves
Upstream Flow Control? [NO

Peak Conveyance (maximum) Flow Rate (L/s):

Site Sediment Transport Rate (kg/ha/yr):

Recommended Stormceptor EFO Model:  EFO8
Estimated Net Annual Sediment (TSS) Load Reduction (%): 60
Water Quality Runoff Volume Capture (%): >90

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary

Stormceptor | TSS Removal
Model Provided (%)
EFO4 46
EFO6 55
EFO8 60
EFO10 63
EFO12 65

info@imbriumsystems.com

Page 1
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» Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit Separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and

performance has been third-party verified in accordance with the 1SO 14034 Environmental Technology Verification (ETV)
protocol.

P Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metalis,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously

captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

»The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent

Size (um) Than Fraction (um}

1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
el S0 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 25 5
2 5 <2 5

)

mbrium
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05 9.1 9.1 1.41 85.0 18.0 70 6.4 6.4
1 19.6 28.8 2.83 170.0 36.0 70 13.8 20.3
2 15.6 44.4 5.65 339.0 720 66 10.2 305
3 9.6 54.0 8.48 509.0 108.0 62 6.0 36.5
4 8.7 62.7 11.30 678.0 144.0 59 54 416
5 6.2 68.9 14.13 848.0 180.0 56 3.4 45.0
6 4.4 73.3 16.96 1017.0 216.0 54 2.4 47.4
7 4.7 77.9 19.78 1187.0 253.0 53 2.5 49.9
8 3.2 81.1 22.61 1357.0 289.0 52 1.6 51.5
9 2.0 83.1 25.43 1526.0 325.0 50 1.0 525
10 2.7 85.7 28.26 1696.0 361.0 49 13 53.8
11 1.7 87.4 31.09 1865.0 397.0 48 0.8 54.6

12 1.6 89.0 33.91 2035.0 4330 47 0.7 55.3
13 0.9 89.8 36.74 2204.0 469.0 46 0.4 55.7
14 2.0 91.8 39.56 2374.0 505.0 45 0.9 56.6

15 1.4 93.2 42.39 2543.0 541.0 44 06 57.2

16 0.5 93.7 45.22 2713.0 577.0 43 0.2 57.5

17 1.1 94.8 48.04 2883.0 613.0 42 0.4 57.9

18 0.8 955 50.87 3052.0 649.0 42 0.3 58.2

19 0.7 96.2 53.69 32220 685.0 42 0.3 58.5

20 0.8 97.0 56.52 3391.0 722.0 41 0.3 58.9

21 0.3 97.4 59.35 3561.0 758.0 41 0.1 59.0

22 0.5 97.8 62.17 3730.0 794.0 41 0.2 59.2

23 0.1 97.9 65.00 3900.0 830.0 41 0.0 59.2

24 0.4 98.3 67.83 4070.0 866.0 41 0.2 59.4

25 0.0 98.3 70.65 4239.0 902.0 41 0.0 59.4

30 1.3 99.6 84.78 5087.0 1082.0 39 05 59.9

35 0.2 99.8 98.91 5935.0 1263.0 36 01 59.9

40 0.2 100.0 113.04 6783.0 1443.0 33 0.1 60.0

45 0.0 100.0 127.17 7630.0 1623.0 29 0.0 60.0

Estimated Net Annual Sediment (TSS) Load Reduction = 60 %
Climate Station ID: 6140954 Years of Rainfall Data: 41
65“
fmbrium
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RAINFALL DATA FROM BRANTFORD MOE RAINFALL STATION
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Maximum Pipe Diameter / Peak Conveyance

Stormceptor i Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF / EFO Wadel Dlameter Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

P Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the I1SO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

P Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow froma single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

J
A

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.

“!
‘e
imbriumy
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- INLET-TO-OUTLET DROP
, 3 Elevation differential between inlet and outlet pipe inverts is dictated by the angle
A { 1§ at which the inlet pipe(s) enters the unit.
' 0° - 45°: Theinlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90° : The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS

The head loss through Stormceptor EF is similar to that of a 60-degree bend
structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity

Depth (Outlet Recommended Maximum :
Stormceptor Model ; . ; : i Maximum
; Pipe Invert to Oil Volume Sediment Sediment Volume " %
EF / EFO Diameter . " Sediment Mass
Sump Floor) Maintenance Depth
(m) (ft) | (m) (ft) (L) (Gal) | (mm) (in) (L) (%) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10 / EFO10 3.0 10 3.25 10.7 1670 | 440 610 24 17790 628 28464 78500
EF12 / EFO12 36 | 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity
** Average densnty of wet packed sediment in sump = 1.6 kg/L (100 Ib/f'c3 )

atent-pending enhamﬁ:ed flow freatment Superior, verified third-party Bexeuilntor, S fing % Besten Engiheer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version jocations Site Owner
Functions as bend, juncti ini .
um: «Junchianop iniet Design flexibility Specifying & Design Enginser
structure
Minimal drop between inlet and gutiet Site instaliation ease Contractor
La i tiet ri fori ti
Fge dllamer ou ? FISEx T0r Insperion Easy maintenance access from grade Baintenance Contractor & 3ite Owner
and maintenance

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION

)
"'
imbrium
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

SLR TSS % SLR TSS % SLR TSS % SLR TSS %

. 2 REMOVAL i REMOVAL . REMOVAL . REMOVAL

(L/min/m?) {L/min/m?2) (L/min/m?) (L/min/m?)

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 M 1380 34 2040 23
9 63 750 ] 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 2 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 4 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24

)
imbriuny
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STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing resuits and a Statement of Verification in accordance with ISO

14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTA

1.3.1  All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings
shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3  Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All aiternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 - PRODUCTS
LUTANT STORAGE
The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of

petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

21.1 4 ft (1219 mm) Diameter OGS Units: 1.19 m® sediment / 265 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m® sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m® sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m® sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m® sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN
3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall

a
;‘j“
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the 1ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Qil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m?. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m?.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m?, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at

1400 L/min/mZ.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1  To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with resuits reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to

T
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assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1  Foran OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.

g
!‘j
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Orifice Plate Calculations
Proposed Industrial Expansion

Norfolk Disposal Norfolk
Pond Area 2
Stage Depth Storage
(m) (m) {cu.m.)
242.10 0.00 2.50
242.25 0.15 7.00
242.35 0.25 23.32
Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate
Pond Area No. 1 - Cultec
Stage Depth Storage
(m) (m) (cu.m.)
240.25 0.00 0.57
240.70 0.45 231.77
241.25 1.00 462.97
Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate
Pond Area 4
Stage Depth Storage
(m) (m) (cu.m.)
243.20 0.00 3.37
243.30 0.10 15.09
243.40 0.20 50.25

Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate

Ontario

0.00
4.50
20.82

0.00
231.20
462.40

0.00
11.72
46.88

Job 15888

Discharge

(cms)
0.2831
0.2932
0.2998

239.89
300 mm
240.04

Discharge

(cms)
0.0750
0.1034
0.1299

239.75
220
239.75

Discharge

(cms)
0.1717
0.1747
0.1776

240.22
215 mm
240.33

"April 2023
h 2gh =(2gh)**0.5 (o]
(m)
2.06 40.4172 6.3575 0.63
2.21 43.3602 6.5848 0.63
2.31 45.3222 6.7322 0.63
Area of Orifice 0.0707 sq.m.

Structure Storage 2.50287804 cu.m.

h 2gh =(2gh)**0.5 Cc
(m)
0.5 9.81 3.1321 0.63
0.95 18.639 4.3173 0.63
1.5 29.43 5.4249 0.63
Area of Orifice 0.0380 sq.m.

Structure Storage 0.566262 cu.m.

h 2gh =(2gh)**0.5 C
(m)
2.87 56.35845 7.5072 0.63
2.9725 58.32045 7.6368 0.63
3.0725 60.28245 7.7642 0.63
Area of Orifice 0.0363 sq.m.

Structure Storage 3.37492152 cu.m.



Pond Area 5

Stage Depth
(m) (m)
241.75 0.00
241.90 0.15
242.00 0.25

Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate

Pond Area 6
Stage Depth
(m) (m)
243.20 0.00
243.35 0.15
243.45 0.25

Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate

Pond Area 7
Stage Depth
(m) (m)
241.75 0.00
241.90 0.15
242.00 0.25

Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate

Storage
(cu.m.)
0.40
8.34
3717

Storage
(cu.m.)
3.11
15.44
60.21

Storage
(cu.m.)
0.40
6.94
31.84

0.00
7.94
36.77

0.00
12.33
57.10

0.00
6.54
31.44

Discharge
(cms)
0.0127
0.0136
0.0141

240.65
75 mm
240.69

Discharge
(cms)
0.1034
0.1063
0.1081

240.45
170 mm
240.54

Discharge
(cms)
0.0271
0.0290
0.0302

240.65
110 mm
240.71

h 2gh =(2gh)**0.5 Cc
(m)
1.06 20.84625 4.5658 0.63
1.21 23.78925 4.8774 0.63
1.31 25.75125 5.0746 0.63
Area of Orifice 0.0044 sq.m.
Structure Storage 0.396 cu.m.
h 2gh =(2gh)**0.5 C
(m)
2.66 52.2873 7.2310 0.63
2.82 55.2303 7.4317 0.63
2.91 57.1923 7.5626 0.63
Area of Orifice 0.0227 sq.m.
Structure Storage 3.114441 cu.m.
h 2gh =(2gh)**0.5 C
(m)
1.04 20.5029 4.5280 0.63
1.19 23.4459 4.8421 0.63
1.29 25.4079 5.0406 0.63
Area of Orifice 0.0095 sq.m.
Structure Storage 0.396 cu.m.



Pond Area 8

Stage Depth
(m) (m)
243.20 0.00
243.35 0.15
243.50 0.30

Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate

Pond Area 9
Stage Depth
(m) (m)
243.15 0.00
243.30 0.15
243.45 0.30

Invert of Outlet/Orifice Plate
Orifice Plate Diameter
Centreline of Orifice Plate

Storage
{cu.m.)
0.56
3.81
26.54

Storage
(cu.m.)
0.49
3.82
27.12

0.00
3.25
25.98

0.00
3.33
26.63

Discharge
(cms)
0.0324
0.0340
0.0355

241.65

110 mm

241.71

Discharge
(cms)
0.0304
0.0321
0.0337

241.78

110 mm

241.84

(m)
1.49
1.64
1.79

Area of Orifice

Structure Storage

h

(m)
1.32
1.47
1.61

Area of Orifice
Structure Storage

2gh =(2gh)**0.5 C
29.3319 5.4159 0.63
32.2749 5.6811 0.63
35.2179 5.9345 0.63
0.0095 sq.m.
0.558 cu.m.
2gh =(2gh)**0.5 C
25.8003 5.0794 0.63
28.7433 5.3613 0.63
31.6863 5.6291 0.63
0.0095 sq.m.
0.4932 cu.m.
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MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pst2.out"

Bob!"

09/08/2022 at 11:31:17 AM"

000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
L7111 Coefficient A"
<501 Constant B"
. 745 Exponent C"
.400 Fraction R"
.000 Duration"
.000 Time step multiplier”
Maximum intensity 69.337 mm/hr"
Total depth 32.583 mm"
6 005hyd Hydrograph extension used in this file™"
CATCHMENT 2"
2 Rectangular"
1 Equal length™
2 Horton equation™”
2 No description"
.500 % Impervious"
.226 Total Area"
.966 Flow length"
.500 Overland Slope"
.103 Pervious Area"
. 966 Pervious length"
.500 Pervious slope"
.123 Impervious Area"
.966 Impervious length"
.500 Impervious slope"
.250 Pervious Manning 'n'"
.000 Pervious Max.infiltration"
.000 Pervious Min.infiltration"
.500 Pervious Lag constant (hours)"
.500 Pervious Depression storage"
.015 Impervious Manning 'n'"
.000 Impervious Max.infiltration”
.000 Impervious Min.infiltration"
.500 Impervious Lag constant (hours)"
.000 Impervious Depression storage"
0.024 0.000 0.000 0.000 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 0.103 0.123 0.226 hectare"
Time of concentration 39.251 3.275 5.430 minutes"
Time to Centroid 100.160 89.873 90.489 minutes™"
Rainfall depth 32.583 32.583 32.583 mm"
Rainfall volume 33.51 40.13 73.64 c.m"
Rainfall losses 30.249 2.000 14.853 mm"
Runoff depth 2.334 30.583 17 .730 mm"
Runoff volume 2.40 37.67 40.07 c.m"
Runoff coefficient 0.072 0.939 0.544 B
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.013
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0.00
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.200
.638
.500
.108
.638
.500
.092
.638
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Maximum flow 0.001 0.024 0.024 c.m/sec"
HYDROGRAPH Add Runoff "
Add Runoff "
0.024 0.024 0.000 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.071 metre"
Velocity 0.986 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.085 metre"
ROUTE Zero Route"
Zero Route Reach length ( metre)"
0.024 0.024 0.024 0.000 c.m/sec"
HYDROGRAPH Combine 20
Combine "
Node #"
n
Maximum flow 0.024 c.m/sec"
Hydrograph volume 40.069 c.m"
0.024 0.024 0.024 0.024"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.024 0.000 0.024 0.024"
CATCHMENT 3"
Rectangular"
Equal length"
Horton equation"
No description"

o

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration™
Impervious Min.infiltration"
Impervious Lag constant
Impervious Depression storage"
0.019 0.000 0.024
Catchment 3 Pervious
Surface Area 0.108

Time of concentration 18.012
Time to Centroid 88.696
Rainfall depth 32.583
Rainfall volume 35.19
Rainfall losses 30.249
Runoff depth 2.334

(hours) "

0.024 c.m/sec"
Impervious Total Area "

0.092 0.200 hectare"
1.503 2.861 minutes"
89.815 89.723 minutes"
32.583 32.583 mm"
29.98 65.17 c.m"
2.000 17.254 mm"
30.583 15.329 mm "
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.700
.288
.607
.500
.087
.607
.500
.201
.607
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Runoff wvolume 2.52
Runoff coefficient 0.072
Maximum flow 0.002

HYDROGRAPH Add Runoff "
Add Runoff "
0.019 0.019
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.019 0.019
HYDROGRAPH Combine 3
Combine "
Node #"
"
Maximum flow
Hydrograph volume
0.019 0.019

28.14 30.66
0.939 0.470
0.018 0.019

0.024

0

c.m/sec"

0.064
0.918
2.398
0.076

( metre)"
.019

0.019

30.657

0

.019

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.019 0.000

CATCHMENT 4"

Rectangular"

Equal length"

Horton equation”

No description"

% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope"

Pervious Manning 'n'"

0

Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)?"
Pervious Depression storage"

Impervious Manning 'n'"

.019

Impervious Max.infiltration™"
Impervious Min.infiltration"
(hours) "
Impervious Depression storage"

Impervious Lag constant

0.039 0.000
Catchment 4
Surface Area 0.0
Time of concentration 29.
Time to Centroid 94 .
Rainfall depth 32.
Rainfall volume 28.

0

Pervious

87
058
506
583
43

.019

0.024"

metre"
m/sec"
c.m/sec"
metre"

0.024 c.m/sec"

c.m/sec"
c.m"
0.019"

0.019"

0.019 c.m/sec"
Impervious Total Area "

0.201 0.288
2.425 3.280
89.815 89.966
32.583 32.583
65.41 93.84

c.m"
"

c.m/sec"

hectare"
minutes"
minutes"
mmll

C.m"
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.200
.112
.111
.500
.026
111
.500
.086
i |
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Rainfall losses 30.249
Runoff depth 2.334
Runoff volume 2.04
Runoff coefficient 0.072
Maximum flow 0.001
HYDROGRAPH Add Runoff "

Add Runoff "

0.039

PIPE DESIGN"

Current peak flow

Manning 'n'"

Diameter

Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"

Zero Route Reach length

0.039 0.039

HYDROGRAPH Combine

Combine "

Node #"

0.039

metre"
gn

oONKEH O

4"

Maximum flow 0
Hydrograph volume 63

0.039 0.039

0.019

0.039

2.000 mm"
30.583
61.39
0.939

0.039

10.559
22.024 mm"
63.43 c.m"
0.676 u

0.039 c.m/sec"

0.019"

c.m/sec"

.089
.140
.398
.109

metre"
m/sec"
c.m/sec"
metre"

( metre)"
0.03¢9

0.019 c.m/sec"

c.m/sec"
c.m"
0.039"

.039
.428

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.039 0.000

CATCHMENT 5"

Rectangular"

Equal length’

Horton equation”

No description'

% Impervious™

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length™"

Pervious slope"

Impervious Area'

Impervious length"

Impervious slope"

Pervious Manning 'n'"

Pervious Max.infiltration"

Pervious Min.infiltration"

Pervious Lag constant (hours

Pervious Depression storage'

Impervious Manning 'n'"

Impervious Max.infiltration"

Impervious Min.infiltration"

Impervious Lag constant

Impervious

0.017

Catchment 5
Surface Area
Time of concentration
Time to Centroid

0.000
Pervious
0.026
34.291
97.607

0.039

0.039"

)u

(hours) "
Depression storage"
0.039

0.039 c.m/sec"
Impervious Total Area "
0.086 0.112 hectare"
2.862 3.554 minutes"
89.815 89.987 minutes"”
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.000
.242
.000
.500
.000
.000
.500
.242
.000
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Rainfall depth 32.583 32.583 32.583
Rainfall volume 8.32 28.17 36.49
Rainfall losses 30.249 2.000 8.441
Runoff depth 2.334 30.583 24.142
Runoff volume 0.60 26 .44 27.04
Runoff coefficient 0.072 0.939 0.741
Maximum flow 0.000 0.017 0.017
HYDROGRAPH Add Runoff "
Add Runoff "
0.017 0.017 0.039 0.039"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.060 metre"
Velocity 0.881 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.071 metre"
ROUTE Zero Route"
Zero Route Reach length ( metre)™
0.017 0.017 0.017 0.039 c.m/sec"
HYDROGRAPH Combine 5"
Combine "
Node #"
"
Maximum flow 0.017 c.m/sec"
Hydrograph volume 27.039 c.m"
0.017 0.017 0.017 0.017"

HYDROGRAPH Start - New Tributary"

Start - New Tributary"

0.017 0.000 0.017 0.017"

CATCHMENT 6"
Rectangular"
Equal length”
Horton equation™
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"

Pervious Max.infiltration"
Pervious Min.infiltration"

Pervious Lag constant (hours)™"

Pervious Depression storage"

Impervious Manning 'n'"

Impervious Max.infiltration"
Impervious Min.infiltration"

Impervious Lag constant (hours)"
Impervious Depression storage"

0.047 0.000 0.017
Catchment 6 Pervious

Surface Area 0.000

0.017 c.m/sec"

mmll
c.m "
mm "
mm "
c.m"

"

c.m/sec"

Impervious Total Area "

0.242

0.242

hectare"
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.146
.500
.500
.054
.500
.500
.092
.500
.500
.250
.000
.000
.500
.500
015
.000
.000
.500
.000

48.267
105.212
32.583
0.00
30.249
2.334
0.00
0.000
0.000

Time of concentration

Time to Centroid

Rainfall depth

Rainfall volume

Rainfall losses

Runoff depth

Runoff volume

Runoff coefficient

Maximum flow

HYDROGRAPH Add Runoff "
Add Runoff "

0.047

PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter metre"
Gradient "

Depth of flow

Velocity

Pipe capacity

Critical depth

ROUTE Zero Route”
Zero Route Reach length

0.047 0.047

HYDROGRAPH Combine 6"
Combine "
Node #"

0.047 0.017

c.m/sec"

OoONRLO

0.047

Maximum flow
Hydrograph volume
0.047 0.047 0.047
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.047 0.000
CATCHMENT 7"
Rectangular"
Equal length"
Horton equation®
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant
Impervious Depression storage"
0.018 0.000

0.047

.097
. L9
398
.118

0.047
74.011

0.047

4.028
90.147
32.583
78 .85
2.000
30.583
74 .01
0.939
0.047

4.028
90.147
32.583
78.85
2.000
30.583
74 .01
0.939
0.047

0.017"

metre"
m/sec"
c.m/sec"
metre"

( metre)"

0.017 c.m/sec"

c.m/sec"
c.m"
0.047"

0.047"

(hours) "

0.047 c.m/sec"

minutes"
minutes"
mm n

¢ .m"

mmll

mm "

c . m "

c.m/sec"
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Catchment 7 Pervious Impervious Total Area "
Surface Area 0.054 0.092 0.146 hectare"
Time of concentration 37.741 3.149 4.615 minutes"
Time to Centroid 99.379 89.844 90.248 minutes™"
Rainfall depth 32.583 32.583 32.583 mm"
Rainfall volume 17.46 30.11 47 .57 c.m"
Rainfall losses 30.249 2.000 12.367 mm"
Runoff depth 2.334 30.583 20.216 mm"
Runoff volume 1.25 28.26 29.51 c.m"
Runoff coefficient 0.072 0.939 0.620 "
Maximum flow 0.001 0.018 0.018 c.m/sec"
HYDROGRAPH Add Runoff
4  Add Runoff "
0.018 0.018 0.047 0.047"
PIPE DESIGN"
0.018 Current peak flow c.m/sec"
0.013 Manning 'n'"
1.000 Diameter metre"
1.000 Gradient %"
Depth of flow 0.062 metre"
Velocity 0.901 m/sec"
Pipe capacity 2.398 c.m/gec"
Critical depth 0.074 metre"
ROUTE Zero Route"
0.00 Zero Route Reach length ( metre)"
0.018 0.018 0.018 0.047 c.m/sec"
HYDROGRAPH Combine "
6 Combine "
7  Node #"
"
Maximum f£low 0.018 c.m/sec"
Hydrograph volume 29.515 c.m"
0.018 0.018 0.018 0.o18"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.018 0.000 0.018 0.018"
CATCHMENT 8"
2 Rectangular"
1 Equal length"
2 Horton equation"
8 No description"
9.100 % Impervious"
0.078 Total Area"
9.070 Flow length"
1.500 Overland Slope"
0.024 Pervious Area"
9.070 Pervious length"
1.500 Pervious slope"
0.054 Impervious Area"
9.070 Impervious length"
1.500 Impervious slope"
0.250 Pervious Manning 'n'"
5.000 Pervious Max.infiltration"
5.000 Pervious Min.infiltration"
0.500 Pervious Lag constant (hours)"
7.500 Pervious Depression storage"
0.015 Impervious Manning 'n'"
0.000 Impervious Max.infiltration"
0.000 Impervious Min.infiltration"
0.500 Impervious Lag constant (hours)"
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.100
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333
.500
.124
.333
.500
.090
.333
.500
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.000
.000
.500
.500
.015
.000

Impervious Depression storage"

0.011
Catchment 8
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume 7.85
Rainfall losses 30.249
Runoff depth 2.334
Runoff volume .56
Runoff coefficient .072
Maximum flow .000
HYDROGRAPH Add Runoff "

Add Runoff "

0.011
PIPE DESIGN"

Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length

0.011 0.011
HYDROGRAPH Combine

Combine "
Node #"

0.000
Pervious
0.024
16.368
87.918
32.583

O O O

0.011

metre"
%Il

o N OO

8"

Maximum flow 0
Hydrograph volume 17

0.011 0.011

0.018

0.018

0.011

0.018 c.m/sec"
Impervious Total Area "
0.054 0.078 hectare”
1.366 1.861 minutes"
89.815 89.752 minutes"
32.583 32.583 mm"
17.56 25.41 c.m"
2.000 10.729 mm"
30.583 21.854 mm"
16.48 17.05 c.m"
0.939 0.671 "
0.010 0.011 c.m/sec"

0.o018"

c.m/sec"

.048
.768
.398
.057

metre"
m/sec"
c.m/sec"
metre'"

( metre)"
0.011

0.018 c.m/sec"

.011
. 046

c.m/sec"
c.m"
0.011"

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.011 0.000

CATCHMENT 9"

Rectangular"

Equal length"

Horton equation"

No description'

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"

0.011

0.011"

Lag constant (hours)"
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.000
.500
.000
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.018
.013
.000
.000

0.00

6
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2
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10
.000
.019
. 317
.500
.019
. 317
.500
.000
« 3117
.500
.250
.000
.000
.500
.500

Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"

0.018 0.000 0.011 0.011 c.m/sec"
Catchment 9 Pervious Impervious Total Area
Surface Area 0.124 0.090 0.214
Time of concentration 56.417 4.708 9.620
Time to Centroid 109.768 90.479 92.311
Rainfall depth 32.583 32.583 32.583
Rainfall volume 40.37 29.36 69.73
Rainfall losses 30.249 2.000 18.356
Runoff depth 2.334 30.583 14.227
Runoff wvolume 2:89 27 .55 30.45
Runoff coefficient 0.072 0.939 0.437
Maximum flow 0.001 0.017 0.018
HYDROGRAPH Add Runoff "

Add Runoff "

0.018 0.018 0.011 0.o011"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient "
Depth of flow 0.062 metre"
Velocity 0.897 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.073 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.018 0.018 0.018 0.011 c.m/sec"

HYDROGRAPH Combine 9

Combine "

Node #"

n
Maximum flow 0.018 c.m/sec"
Hydrograph volume 30.446 c.m"

0.018 0.018 0.018 0.018"
HYDROGRAPH Start - New Tributary"

Start - New Tributary"

0.018 0.000 0.018 0.018"

CATCHMENT 10"
Rectangular"
Equal length"
Horton equation”
No description"

o

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"

Pervious
Pervious
Pervious
Pervious

Max.infiltration"
Min.infiltration"

Lag constant (hours)"
Depression storage"

hectare"
minutes”
minutes"
mmll

c.m!

mm "

mmll

c.m"

c.m/sec"
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.015
.000
.000
.500
.000

4

.001
.013
.000
.000

0.00

6
10

7
10

.001
.013
.000
.000

0.00

6

Impervious
Impervious
Impervious
Impervious
Impervious
0.001
Catchment 10

Manning 'n'"
Max.infiltration"
Min.infiltration"
Lag constant (hours)"
Depression storage"
0.000 0.018 0.018 c.m/sec"

Pervious Impervious Total Area

Surface Area 0.019 0.000 0.019
Time of concentration 7.218 0.602 T w27
Time to Centroid 83.224 89.815 83.224
Rainfall depth 32.583 32.583 32.583
Rainfall volume 6.19 0.00 6.19
Rainfall losses 30.249 2.000 30.249
Runoff depth 2.334 30.583 2.334
Runoff volume 0.44 0.00 0.44
Runoff coefficient 0.072 0.000 0.072
Maximum flow 0.001 0.000 0.001
HYDROGRAPH Add Runoff "

Add Runoff "

0.001 0.001 0.018 0.018"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient g
Depth of flow 0.012 metre"”
Velocity 0.300 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.012 metre"

ROUTE Zero Route"

Zero Route Reach length ( metre)"
0.001 0.001 0.001 0.018 c.m/sec"
HYDROGRAPH Combine io"
Combine "
Node #"
"
Maximum flow 0.001 c.m/sec"
Hydrograph volume 0.444 c.m"
0.001 0.001 0.001 0.001"
HYDROGRAPH  Confluence 10"
Confluence "
Node #"
"
Maximum flow 0.001 c.m/sec"
Hydrograph volume 0.444 c.m?
0.001 0.001 0.001 0.o000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient R
Depth of flow 0.012 metre"
Velocity 0.300 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.012 metre"
ROUTE Zero Route"
Zero Route Reach length ( metre)"
0.001 0.001 0.001 0.000 c.m/sec"
HYDROGRAPH Combine 999"

Combine "

hectare"
minutes"
minutes"
mm n

C. mll

mm"

mmll

c.m"

c.m/sec"



999 Node #"
"
Maximum f£low 0.001 c.m/sec"
Hydrograph volume 0.444 c.m"
0.001 0.001 0.001 0.001"
40 HYDROGRAPH  Confluence R
7 Confluence "
9 Node #"
"
Maximum flow 0.018 c.m/sec"
Hydrograph volume 30.446 c.m"
0.001 0.018 0.001 0.o000Q"
54 POND DESIGN"
0.018 Current peak flow c.m/sec"
0.025 Target outflow c.m/sec"
30.4 Hydrograph volume c.mY
3. Number of stages"
243.150 Minimum water level metre"
243.300 Maximum water level metre"
243.150 Starting water level metre"
0 Keep Design Data: 1 True; 0 = False"
Level Discharge Volume"
243.150 0.03040 0.4900"
243.225 0.03210 3.820"
243.300 0.03370 27.120"
Peak outflow 0.016 c.m/sec"
Maximum level 243.181 metre"
Maximum storage 1.866 c.m"
Centroidal lag 1.572 hours™"
0.001 0.018 0.016 0.000 c.m/sec"
40 HYDROGRAPH Next link "
5 Next link "
0.001 0.016 0.016 0.000"
51 PIPE DESIGN"
0.016 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.113 metre"
Velocity 0.731 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.100 metre"
53 ROUTE Pipe Route 28"
28.20 Pipe Route 28 Reach length ( metre)"
0.215 X-factor <= 0.5"
28.918 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor™"
42.857 Routing time step ( seconds)™"
1 No. of sub-reaches"
Peak outflow 0.015 c.m/sec"
0.001 0.016 0.015 0.000 c.m/sec"
40 HYDROGRAPH Combine 8"
6 Combine "
8 Node #"
"
Maximum flow 0.026 c.m/sec"
Hydrograph volume 47.491 c.m"



7
8

54
0.026
0.035
47.5
3.
243.200
243.500
243.200
0

40
5

51

0.022
.013
.250
.200

N OO

53
53.50
.480
26.933
.000
.500
30.000
.500
.273
1

27

40
6
6

40
7
7

0.001 0.016 0.015 0.026"
HYDROGRAPH  Confluence 8"
Confluence "
Node #"
"
Maximum flow 0.026 c.m/sec"
Hydrograph volume 47.491 c.m"
0.001 0.026 0.015 0.o00"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.03240 1.839"
243.350 0.03400 5.080"
243.500 0.03550 27.810"
Peak outflow 0.022 c.m/sec"
Maximum level 243.270 metre"
Maximum storage 3.336 c.m"
Centroidal lag 1.591 hours"
0.001 0.026 0.022 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.001 0.022 0.022 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.085 metre"
Velocity 1.490 m/sec"
Pipe capacity 0.088 c.m/sec"
Critical depth 0.119 metre"
ROUTE Pipe Route 54"
Pipe Route 54 Reach length ( metre)"

X-factor <= 0.5"
K-lag ( seconds)"
Default (0)
X-factor <= 0.5"

K-lag ( seconds)"

Beta weighting factor"

Routing time step ( seconds)"

No. of sub-reaches"
Peak outflow 0.021
0.001 0.022 0.021
HYDROGRAPH Combine 6"
Combine "
Node #"
"
Maximum flow 0.068
Hydrograph volume 121.502
0.001 0.022 0.021
HYDROGRAPH Confluence 7"
Confluence "

Node #"

or user spec.(l) values used"

c.m/sec"
0.000 c.m/sec"

c.m/sec"
c .mll
0.068"



40

51

53

40

40

Maximum flow 0.018 c.m/sec"
Hydrograph volume 29.515 c.m"
0.001 0.018 0.021 0.000"
POND DESIGN™"
0.018 Current peak flow c.m/sec"
0.035 Target outflow c.m/sec"
29 .5 Hydrograph volume c.m"
3. Number of stages™"
243.200 Minimum water level metre”
243.500 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.02710 0.4000"
243.350 0.02900 6.940"
243.500 0.03020 31.840"
Peak outflow 0.014 c.m/sec"
Maximum level 243.271 metre"
Maximum storage 3.510 c.m"
Centroidal lag 1.571 hours"
0.001 0.018 0.014 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.001 0.014 0.014 0.000"
PIPE DESIGN"
0.014 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.104 metre"
Velocity 0.706 m/sec"
Pipe capacity 0.038 c.m/sec”
Critical depth 0.093 metre"
ROUTE Pipe Route 29"
28.60 Pipe Route 29 Reach length ( metre)"
0.242 X-factor <= 0.5"
30.382 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
42.857 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.013 c.m/sec"
0.001 0.014 0.013 0.000 c.m/sec"
HYDROGRAPH Combine 6"
6 Combine "
6 Node #"
"
Maximum flow 0.081 c.m/sec"
Hydrograph volume 151.017 c.m"
0.001 0.014 0.013 0.081"
HYDROGRAPH  Confluence 6"
7 Confluence "
6 Node #"
n
Maximum flow 0.081 c.m/sec"
Hydrograph volume 151.017 c.m"
0.001 0.081 0.013 0.000"



40

b,

53

40

40

54

0
0

.081
.100

151.0

243
243
243

0
0
0
0

3.
.200
.450
.200

0

5

.069
.013
.375
.400

52.90

37.

30.

60.

.183
520
.000
.500
000
.500
000

1

6
4

7
5

0.017
0.025

27.0

POND DESIGN"

Current peak flow c.m/sec"

Target outflow c.m/sec™"

Hydrograph volume c.m"

Number of stages"

Minimum water level metre"

Maximum water level metre"

Starting water level metre"

Keep Design Data: 1 = True; 0 = False"

Level Discharge Volume™

243.200 0.1034 3.110"

243 .325 0.1063 15.440"

243.450 0.1081 60.240"
Peak outflow 0.069 c.m/sec"
Maximum level 243.272 metre"
Maximum storage 10.220 c.m"
Centroidal lag 1.588 hours"

0.001 0.081 0.069 0.000 c.m/sec"

HYDROGRAPH Next link "

Next link "

0.001 0.069 0.069 0.o00"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient "
Depth of flow 0.214 metre"
Velocity 1.057 m/sec"
Pipe capacity 0.111 c.m/sec"
Critical depth 0.191 metre"
ROUTE Pipe Route 53"

Pipe Route 53 Reach length ( metre)"

X-factor <= 0.5"
K-lag ( seconds)

Default(0) or user spec.(l) values used"

X-factor <= 0.5"
K-lag ( seconds)

Beta weighting factor"

Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.066
0.001 0.069 0.066
HYDROGRAPH Combine 4"
Combine "
Node #"
n
Maximum flow 0.106
Hydrograph volume 214 .445
0.001 0.069 0.066
HYDROGRAPH Confluence 50
Confluence "
Node #"
"
Maximum flow 0.017
Hydrograph volume 27.039
0.001 0.017 0.066
POND DESIGN™"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"

c.m/sec"
0.000 c.m/sec"

c.m/sec"
c.m"
0.106"

c.m/sec"
c.m"
0.000"
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51

53

40

40

54

3 Number of stages"

241.750 Minimum water level metre"

242.000 Maximum water level metre"
241.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
241.750 0.01270 0.4000"
241.875 0.01360 8.340"
242.000 0.01410 37.170"
Peak outflow 0.010 c.m/sec"
Maximum level 241.849 metre"
Maximum storage 6.665 c.m"
Centroidal lag 1.670 hours"
0.001 0.017 0.010 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.001 0.010 0.010 0.000"

PIPE DESIGN"

0.010 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.250 Diameter metre"

0.400 Gradient "
Depth of flow 0.086 metre"
Velocity 0.642 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.078 metre”
ROUTE Pipe Route 32"

31.50 Pipe Route 32 Reach length ( metre)"

0.311 X-factor <= 0.5"

36.827 K-lag ( seconds) "

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)™"

0.500 Beta weighting factor"

50.000 Routing time step ( seconds)™"

1 No. of sub-reaches"

Peak outflow 0.010 c.m/sec"
0.001 0.010 0.010 0.000 c.m/sec"

HYDROGRAPH Combine 4"
6 Combine "

4  Node #"
n
Maximum flow 0.114 c.m/sec"
Hydrograph volume 241.484 c.m"
0.001 0.010 0.010 0.114"

HYDROGRAPH Confluence 4"
7 Confluence "

4 Node #"
"
Maximum flow 0.114 c.m/sec"
Hydrograph volume 241.485 c.m"
0.001 0.114 0.010 0.000"
POND DESIGN"
0.114 Current peak flow c.m/sec"
0.100 Target outflow c.m/sec"
241.5 Hydrograph volume c.m"
3 Number of stages"
243.200 Minimum water level metre"
244.000 Maximum water level metre"

243.200 Starting water level metre"
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40
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53

0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.1717 3. 370"
243.600 0.1747 15.090"
244 .000 0.1776 50.250"
Peak outflow 0.104 c.m/sec"
Maximum level 243,393 metre"
Maximum storage 9.013 c.m"
Centroidal lag 1.606 hours"
0.001 0.114 0.104 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.001 0.104 0.104 0.000"
PIPE DESIGN"
0.104 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient "
Depth of flow 0.246 metre"
Velocity 1.175 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.225 metre”
ROUTE Pipe Route 28"
27.80 Pipe Route 28 Reach length ( metre)"
0.000 X-factor <= 0.5"
17.745 K-lag ( seconds)"
0.000 Default (0) or user spec.(1l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.578 Beta weighting factor"
40.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.102 c.m/sec"
0.001 0.104 0.102 0.000 c.m/sec"
HYDROGRAPH Combine 3n
6 Combine "
3 Node #"
n
Maximum flow 0.122 c.m/sec"
Hydrograph volume 272.142 c.m"
0.001 0.104 0.102 0.122"
HYDROGRAPH  Confluence 3
7 Confluence "
3 Node #"
n
Maximum flow 0.122 c.m/gec"
Hydrograph volume 272.142 c.m"
0.001 0.122 0.102 0.000"
PIPE DESIGN"
0.122 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient "
Depth of flow 0.271 metre"
Velocity 1.217 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.243 metre"
ROUTE Pipe Route 45"
44 .50 Pipe Route 45 Reach length ( metre)"

0.001 X-factor <= 0.5"
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53

27.421
0.000
0.500

30.000
0.500

54 .545

L

6
2

7
2

0.143
0.091
312.2
3.
242.100
242 .350
242.100
0

5

0.141
0.013
0.450
0.400

30.00
0.000
17.948
0.000
0.500
30.000

K-lag ( seconds)"
Default (0) or user spec.(1l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds) "
No. of sub-reaches"
Peak outflow 0.118 c.m/sec"
0.001 0.122 0.118 0.000 c.m/sec"
HYDROGRAPH Combine 2"
Combine ™
Node #"
n
Maximum flow 0.143 c.m/sec"
Hydrograph volume 312.211 c.m"
0.001 0.122 0.118 0.143"
HYDROGRAPH  Confluence 2"
Confluence "
Node #"
"
Maximum flow 0.143 c.m/sec"
Hydrograph volume 312:211 c.m"
0.001 0.143 0.118 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre”
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
242.100 0.2831 2.500"
242 .225 0.2932 7.000"
242 .350 0.2998 23.820"
Peak outflow 0.141 c.m/sec"
Maximum level 242.124 metre"
Maximum storage 3.356 c.m"
Centroidal 1lag 1.599 hours"
0.001 0.143 0.141 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.001 0.141 0.141 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.299 metre"
Velocity 1.254 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.263 metre"
ROUTE Pipe Route 30"
Pipe Route 30 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default (0) or user spec.(1l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
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40

40

0.645 Beta weighting factor"
50.000 Routing time step ( seconds)"
il No. of sub-reaches"
Peak outflow 0.138 c.m/sec"
0.001 0.141 0.138 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.001 0.138 0.138 0.000"
POND DESIGN"
0.138 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
312.2 Hydrograph volume c.m"
3 Number of stages"
239.750 Minimum water level metre"
240.650 Maximum water level metre"
239.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
239.750 0.07500 0.5700"
240.200 0.1034 231.770Q"
240.650 0.1299 462.970"
Peak outflow 0.057 c.m/sec"
Maximum level 240.000 metre"
Maximum storage 128.847 c.m"
Centroidal lag 2.227 hours"
0.001 0.138 0.057 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.001 0.057 0.057 0.o0Q"
PIPE DESIGN"
0.057 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient "
Depth of flow 0.175 metre"
Velocity 1.008 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.165 metre™"
ROUTE Pipe Route 25"
24.50 Pipe Route 25 Reach length { metre)"
0.002 X-factor <= 0.5"
18.236 K-lag ( seconds})"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)™"
0.500 Beta weighting factor"
35.294 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.057 c.m/sec"
0.001 0.057 0.057 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine "
999 Node #"
"
Maximum flow 0.057 c.m/sec"
Hydrograph volume 312.636 c.m"
0.001 0.057 0.057 0.057"
HYDROGRAPH  Confluence 999"

7 Confluence "
999 Node #"
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Maximum flow 0.057
Hydrograph volume 312.636
0.001 0.057 0.057

START/RE-START TOTALS 999"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

c.m/sec”
c.m"
0.000"

L1.525
0.981
64 .313"

hectare”
hectare"
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MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:
Output filename:
Licensee name:
Company

Date & Time last used:

TIME PARAMETERS"

Version 2.25 rev. 473"
February-07-1Q"

ie METRIC"
C:\swm\MIDUSS\15888"
pst5.out"

Bob"

09/08/2022 at 11:23:37 AM"

000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
017 Coefficient A"
.007 Constant B"
<403 Exponent C"
.400 Fraction R"
000 Duration"
.000 Time step multiplier™"
Maximum intensity 87.696 mm/hr"
Total depth 42.594 mm"
6 005hyd Hydrograph extension used in this file"
CATCHMENT 2"
2 Rectangular™"
1 Equal length"
2 Horton equation™
2 No description'
.500 % Impervious"
.226 Total Area"
.966 Flow length"
.500 Overland Slope”
.103 Pervious Area"
.966 Pervious length"
.500 Pervious slope"
.123 Impervious Area"
.966 Impervious length"
.500 Impervious slope"
.250 Pervious Manning 'n'"
.000 Pervious Max.infiltration"
.000 Pervious Min.infiltration"
.500 Pervious Lag constant (hours)™"
.500 Pervious Depression storage"
«<O15 Impervious Manning 'n'"
.000 Impervious Max.infiltration"
.000 Impervious Min.infiltration"
.500 Impervious Lag constant (hours)*"
.000 Impervious Depression storage"
0.035 0.000 0.000 0.000 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 0.103 0.123 0.226 hectare"
Time of concentration 22.472 2.982 6.101 minutes"
Time to Centroid 96.510 89.631 90.732 minutes"
Rainfall depth 42.594 42.594 42.594 mm"
Rainfall volume 43.80 52.46 96 .26 c.m"
Rainfall losses 33.330 2.000 16.255 mm"
Runoff depth 9.264 40.594 26.338 mm"
Runoff volume 9.53 50.00 59.52 G "
Runoff coefficient 0.217 0.953 0.618 B
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0

0

1

1
53
40
40
33

46

0

10

1

0

10

1

0

10

1

0

35

5

0

7

0

0

0

0

2

4

.035
.013
.000
.000

0.00

6
2

2

N RPN

.000
.200
.638
.500
.108
.638
.500
.092
.638
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Maximum flow 0.006
HYDROGRAPH Add Runoff "
Add Runoff ™
0.035
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow 0
Velocity
Pipe capacity 2
Critical depth 0
ROUTE Zero Route"
Zero Route Reach length
0.035 0.035
HYDROGRAPH Combine
Combine "
Node #"

0.035 0.000

c.m/sec?

metre"

on
2
°

0.035
2"

Maximum flow
Hydrograph volume
0.035 0.035 0.035
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.035 0.000
CATCHMENT 3"
Rectangular"
Equal length"
Horton equation”
No description™"
% Impervious"
Total Area™
Flow length"
Overland Slope™"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"

0.035

0.030

.084
1.0098
.398
.102

0.035
59.525

0.035 c.m/sec"

0.000"

metre"
m/sec"
c.m/sec"
metre"

( metre)?"

0.000 c.m/sec"

c.m/sec"
C .mll
0.035"

0.035"

Pervious
Pervious
Pervious
Pervious
Pervious

Manning 'n'"
Max.infiltration"
Min.infiltration"

Lag constant (hours)"
Depression storage"

Manning 'n'"
Max.infiltration"
Min.infiltration"
Lag constant
Depression storage"
0.000 0.035
Pervious
0.108
10.312
87.808
42 .594
46 .00
33.330
9.264

Impervious

Impervious

Impervious

Impervious

Impervious

0.034

Catchment 3
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth

(hours) "

0.035 c.m/sec"

Impervious Total Area "

0.092 0.200 hectare"
1.368 3.258 minutes™”
89.624 89.241 minutes"
42 .594 42 .594 mm'
39.19 85.19 c.m"
2.000 18.918 mm"
40.594 23.675 mm"
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0
0
5
1

N O oOoOoOoNowu u

4

.034
. 013
.000
.000

0.00

6
3

2

N =N

1=y

.700
.288
.607
.500
.087
.607
.500
.201
.607
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Runoff volume
Runoff coefficient
Maximum flow

10.00
0.217
0.011

HYDROGRAPH Add Runoff "
Add Runoff "

0.03
PIPE DESIGN"

Current peak flow

4 0.034 0.035

c.m/sec"

Manning 'n'"

Diameter
Gradient

Depth of flow

Velocity

Pipe capacity
Critical depth

metre"
%ll
0.083
1.085
2.398
0.100

ROUTE Zero Route"

Zero Route Reach length

0.03
HYDROGRAPH

Combine "
Node #"

Maximum flow
Hydrograph volume
0.034

( metre)"
4 0.034 0.034

Combine 3

0.034
47.351

0.034 0.034

HYDROGRAPH Start - New Tributary"
Start - New Tributary"

0.034

CATCHMENT 4"

0.000 0.034

Rectangulazr"
Equal length"
Horton equation"
No description"
% Impervious"
Total Area
Flow length"

Overland

Slope"

Pervious Area’"

Pervious
Pervious

length”
slope"

Impervious Area"
Impervious length"
Impervious slope"

Pervious
Pervious
Pervious
Pervious
Pervious

Impervious
Impervious
Impervious
Impervious
Impervious

0.054

Catchment 4

Surface Area

Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume

Manning 'n'"
Max.infiltration"
Min.infiltration"
Lag constant (hours)"
Depression storage"
Manning 'n'"
Max.infiltration"
Min.infiltration™"
Lag constant (hours)"
Depression storage"
0.000 0.034
Pervious
0.087
16.636
92.571
42.594
37.17

37.35
0.953
0.022

47 .35 c.m"
0.556 "
0.034 c.m/sec"

0.035"

metre"
m/sec"
c.m/sec"
metre"

0.035 c.m/sec"

c.m/sec"

c.m"
0.034"

0.034"

0.034 c.m/sec"

Impervious Total Area "
0.201
2.207
89.624
42 .594
85.50

hectare"
minutes"
minutes"”
mmll

c.m"

0.288
3.510
89.890
42.594
122.67
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P OO

N O OCOO\NOo U u

4

.054
.013
.000
.000

0.00

6
4

2

N RN

.200
.112
.111
.500
.026
s 1AL
.500
.086
e B i
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Rainfall los
Runoff depth
Runoff volum
Runoff coeff
Maximum flow
HYDROGRAPH A
Add Runof
0.05

PIPE DESIGN™"
Current p

ses 33.330

2.000 11.493

9.264 40.594 31.101
e 8.08 81.49 89.57
icient 0.217 0.953 0.730

0.006 0.049 0.054

dd Runoff "
f 1"
4 0.054 0.034

eak flow c.m/sec"

Manning 'n'"

Diameter

Gradient
Depth of flo
Velocity

metre"
%Il
1 0.104
1.256

Pipe capacity 2.398

Critical dep
ROUTE Zero R
Zero Rout
0.05
HYDROGRAPH
Combine "
Node #"
n
Maximum flow
Hydrograph v
0.05
HYDROGRAPH S
Start - N
0.05
CATCHMENT 5"
Rectangul
Equal len
Horton eq

th 0.128

oute"

e Reach length ( metre)"
4 0.054 0.054
Combine 4"

0.054
olume 89.570
4 0.054 0.054
tart - New Tributary"
ew Tributary"
4 0.000 0.054

ar"
gthll
uation®

No description"

0,

% Impervi
Total Are
Flow leng
Overland

ous"
all

thll
Slope"

Pervious Area"

Pervious
Pervious
Imperviou
Imperviou
Imperviou
Pervious
Pervious
Pervious
Pervious
Pervious
Imperviou
Imperviou
Imperviou

length"

slope"

s Area"

s length"

s slope"

Manning 'n'"
Max.infiltration"
Min.infiltration"
Lag constant (hours)"
Depression storage"
s Manning 'n'"

s Max.infiltration"
s Min.infiltration"

Impervious Lag constant (hours)"
Impervious Depression storage"

0.02
Catchment 5
Surface Area
Time of conc
Time to Cent

0.034"

metre"
m/sec"
c.m/sec"
metre"

0.034 c.m/sec"

c.m/sec"

c.m"
0.054"

0.054"

mmll
mm"
c.m"

c.m/sec”

hectare"
minutes"
minutes"

2 0.000 0.054 0.054 c.m/sec"
Pervious Impervious Total Area "
0.026 0.086 0.112

entration 19.633 2.605 3.680

roid 94 .282 89.624 89.919
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.000
.000
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000

.242
.000
.500
.000
.000
.500
.242
.000
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

42 .594
10.88
33.330
9.264
2 37
0.217
0.002

Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.022
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.022 0.022
HYDROGRAPH Combine
Combine "
Node #"

0.022 0.054
c.m/sec"

metre"
%ll

o N oo

0.022
5"

Maximum flow
Hydrograph volume
0.022 0.022 0.022
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.022 0.000
CATCHMENT 6"
Rectangular"
Equal length"
Horton equation®
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious
Impervious
0.059
Catchment 6
Surface Area

0.022

Depression storage"
0.000
Pervious

0.000

.068
961
.398
.082

0.022
37.464

0.022

mm "
c.m"
mm "

42 .594
47.70
9.143
33.450 mm"
37.46 c.m"
0.785 "

0.022 c.m/sec"

42 .594
36.83
2.000
40.594
35 ..10
0.953
0.021

0.054"

metre"
m/sec"
c.m/sec"
metre"

( metre)™

0.054 c.m/sec"

c.m/sec"
c.m"
0.022"

0.022"

Lag constant (hours)?"

0.022 c.m/sec"
Impervious Total Area "
0.242 0.242 hectare"
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.000
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.300
.146
.500
.500
.054
.500
.500
.092
.500
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

27.634
100.097
42.594
0.00
33.330
9.264
0.00
0.000
0.000

Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runcff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.059
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.059 0.059
HYDROGRAPH Combine
Combine "
Node #"

89.7
42.5
103.
2.00
40.5

0.95
0.05

0.059 0.022

c.m/sec"

metre"
%Il
0.108
1.286
2.398
0.133

( metre)"
0.059
6"

Maximum flow 0.059
Hydrograph volume 98.237
0.059 0.059 0.059
HYDROGRAPH Start - New Tributary”
Start - New Tributary"
0.059 0.000
CATCHMENT 7"
Rectangular"
Equal length™
Horton equation"
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration”
Pervious Min.infiltration™"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"
0.025 0.000 0.059

0.059

3.667

98.24

minutes"
minutes"
mmll

c.m"

mmll

3.667
89.771
94 42 .594
08 103.08
0 2.000
94 40.594 mm"
98.24 c.m"

3 0.953 &

9 0.059 c.m/sec"

71

0.022"

metre"
m/sec"
c.m/sec"
metre"

0.022 c.m/sec"

c.m/sec"

c.m"
0.059"

0.059"

0.059 c.m/sec"
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.078
.070
.500
.024
.070
.500
.054
.070
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500

Pervious
0.054
.607

Catchment 7
Surface Area
Time of concentration 21
Time to Centroid 95.850
Rainfall depth 42.594
Rainfall volume 22.82
Rainfall losses 33.330
Runoff depth 9.264
Runoff wvolume 4.96
Runoff coefficient 0.217
Maximum flow 0.003
HYDROGRAPH Add Runoff "
Add Runoff "
0.025
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.025 0.025
HYDROGRAPH Combine "
Combine "
Node #"

n

0.025

Maximum flow
Hydrograph volume
0.025 0.025
Start - New Tributary"
0.025 0.000

CATCHMENT 8"

Rectangular"

Equal length"

Horton equation"

No description"

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant
Pervious
Impervious Manning 'n'"

Impervious Max.infiltration"
Impervious Min.infiltration"
(hours) "

Impervious Lag constant

0.059

c.m/sec"

0.072
0.994
2.398
0.087

0.025
42.479
0.025
HYDROGRAPH Start - New Tributary”

0.025

(hours) "
Depression storage"

Impervious Total Area "

0.092 0.146 hectare"
2.867 5.057 minutes"
89.625 90.352 minutes"
42 .594 42 .594 mm"
39.36 62.19 c.m"
2.000 13.498 mm"
40.594 29.096 mm"
37.52 42 .48 c.m"
0.953 0.683 i

0.023 0.025 c.m/sec"

0.059"

metre"
m/sec"
c.m/sec"
metre"

( metre)™
0.025

0.059 c.m/sec"

c.m/sec"
C.m"
0.025"

0.025"
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0
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1

0
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1

0
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1

0

35

5

0

7

0

0

Q.
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01e
013
000
000

00

6
8
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.100
.214
.333
.500
.124
.333
.500
.090
.333
.500
.250
.000
.000
.500
.500
- 01:5
.000

Impervious Depression storage"
0.01l6 0.000 0.025
Catchment 8 Pervious
Surface Area 0.024
Time of concentration 9.371
Time to Centroid 87.296
Rainfall depth 42.594
Rainfall volume 10.27
Rainfall losses 33.330
Runoff depth 9.264
Runoff volume 2.23
Runoff coefficient 0.217
Maximum flow 0.003
HYDROGRAPH Add Runoff "
Add Runoff "
0.016
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route™
Zero Route Reach length
0.016 0.016
HYDROGRAPH Combine
Combine "
Node #"

0.016 0.025
c.m/sec"

metre”

]
)

o N O o

0.016
8"

Maximum flow
Hydrograph volume
0.016 0.016 0.016
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.016 0.000
CATCHMENT 9"
Rectangular"
Equal length"
Horton equation"
No description”
% Impervious™"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area'
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"

0.016

.058
.862
«398
.068

0.016
24.112

0.025 c.m/sec"

Impervious Total Area "

0.054 0.078 hectare"
1.243 1.996 minutes"
89.624 89.409 minutes"”
42 .594 42 .594 mm"

22 .96 33.22 c.m"
2.000 11.681 mm"
40.594 30.913 mm"
21.88 24 .11 c.m"
0.953 0.726 N

0.013 0.016 c.m/sec"

0.025"

metre"
m/sec"
c.m/sec"
metre"

( metre)™"

0.025 c.m/sec"

c.m/sec”
c.m"
0.01e"

0.01e6"
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0.000 Impervious Min.infiltration"
0.500 Impervious Lag constant (hours)™"
2.000 Impervious Depression storage"
0.026 0.000 0.016 0.016 c.m/sec"
Catchment 9 Pervious Impervious Total Area "
Surface Area 0.124 0.090 0.214 hectare"
Time of concentration 32.300 4.286 10.978 minutes"
Time to Centroid 103.364 90.062 93.239 minutes"
Rainfall depth 42 .594 42.594 42.594 mm"
Rainfall volume 52.78 38.37 91.15 c.m"
Rainfall losses 33.330 2.000 20.140 mm"
Runoff depth 9.264 40.594 22.454 mm"
Runoff volume 11.48 36.57 48.05 c.m"
Runoff coefficient 0.217 0.953 0.527 u
Maximum flow 0.005 0.022 0.026 c.m/sec”
HYDROGRAPH Add Runoff "
4 Add Runoff "
0.026 0.026 0.016 0.016e"
PIPE DESIGN"
0.026 Current peak flow c.m/sec"
0.013 Manning 'n'"
1.000 Diameter metre"
1.000 Gradient "
Depth of flow 0.073 metre"
Velocity 1.005 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.088 metre"
ROUTE Zero Route"
0.00 Zero Route Reach length ( metre)"
0.026 0.026 0.026 0.016 c.m/sec"
HYDROGRAPH Combine an
6 Combine "
9 Node #"
n
Maximum flow 0.026 c.m/sec"
Hydrograph volume 48.051 c.m"
0.026 0.026 0.026 0.026"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.026 0.000 0.026 0.026"
CATCHMENT 10"
2 Rectangular"
1 Equal length"
2 Horton equation"
10 No description"”
0.000 % Impervious"
0.019 Total Area"
2 317 Flow length"
1.500 Overland Slope"
0.019 Pervious Area"
2.317 Pervious length"
1.500 Pervious slope"
0.000 Impervious Area"
2.317 Impervious length"
1.500 Impervious slope"
0.250 Pervious Manning 'n'"
5.000 Pervious Max.infiltration"
5.000 Pervious Min.infiltration"
0.500 Pervious Lag constant (hours)™"
7.500 Pervious Depression storage"
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40

.015
.000
.000
.500
.000

4

.002
=013
.000
.000

0.00

6
10

7
10

.002
.013
.000
.000

0.00

6

Impervious

Manning ‘'

nlll

Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"

0.002 0.000 0.026 0.026 c.m/sec"
Catchment 10 Pervious Impervious Total Area
Surface Area 0.019 0.000 0.019
Time of concentration 4.132 0.548 4.132
Time to Centroid 85.535 89.624 85.535
Rainfall depth 42 .594 42 .594 42 .594
Rainfall volume 8.09 0.00 8.09
Rainfall losses 33.330 2.000 33.330
Runoff depth 9.264 40.594 9.264
Runoff volume 1.76 0.00 1.76
Runoff coefficient 0.217 0.000 0.217
Maximum flow 0.002 0.000 0.002
HYDROGRAPH Add Runoff "

Add Runoff "

0.002 0.002 0.026 0.026"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient g
Depth of flow 0.022 metre"
Velocity 0.461 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.024 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.002 0.002 0.002 0.026 c.m/sec"

HYDROGRAPH Combine 10"

Combine "

Node #"

n
Maximum flow 0.002 c.m/sec"
Hydrograph volume 1.760 G =m"

0.002 0.002 0.002 0.002"

HYDROGRAPH  Confluence 10"

Confluence "

Node #"

n
Maximum flow 0.002 c.m/sec"
Hydrograph volume 1.760 e .m"

0.002 0.002 0.002 0.000"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient A
Depth of flow 0.022 metre"
Velocity 0.461 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.024 metre"
ROUTE Zero Route™

Zero Route Reach length ( metre)"

0.002 0.002 0.002 0.000 c.m/sec"
HYDROGRAPH Combine 99gn

Combine "

hectare"
minutes"
minutes"
mm n

c.m n

mm“

mmll

€ .m"

c.m/sec"



999 Node #"
n
Maximum flow 0.002 c.m/sec"
Hydrograph volume 1.760 c.m"
0.002 0.002 0.002 0.002"
40 HYDROGRAPH  Confluence g
) Confluence "
9 Node #"
"
Maximum flow 0.026 c.m/sec"
Hydrograph volume 48.051 c.m"
0.002 0.026 0.002 0.000"
54 POND DESIGN"
0.026 Current peak flow c.m/sec"
0.025 Target outflow c.m/sec"
48.1 Hydrograph volume c.m!
3. Number of stages"
243.150 Minimum water level metre"
243.300 Maximum water level metre"
243.150 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243 .150 0.03040 0.4900"
243 .225 0.03210 3.820"
243.300 0.03370 27.120"
Peak outflow 0.022 c.m/sec"
Maximum level 243.199 metre"
Maximum storage 2.671 c.m"
Centroidal lag 1.587 hours"
0.002 0.026 0.022 0.000 c.m/sec”
40 HYDROGRAPH Next link "
5 Next link "
0.002 0.022 0.022 0.000"
51 PIPE DESIGN"
0.022 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre™
0.400 Gradient s
Depth of flow 0:139 metre"
Velocity 0.800 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.120 metre"
53 ROUTE Pipe Route 28"
28.20 Pipe Route 28 Reach length ( metre)™
0.118 X-factor <= 0.5"
26.442 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
46.154 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.022 c.m/sec"
0.002 0.022 0.022 0.000 c.m/sec"
40 HYDROGRAPH Combine 8"
6 Combine "
8 Node #"
"
Maximum flow 0.037 c.m/sec"
Hydrograph volume 72.162 c.m"
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40
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40

40

0
0

243
243
243

0
0
0
2

5

24

30.

25,

0.002 0.022 0.022 0.037"

HYDROGRAPH  Confluence 8"
7 Confluence "
8 Node #"
"
Maximum flow 0.037 c.m/sec"
Hydrograph volume 72.162 c.m"
0.002 0.037 0.022 0.000"
POND DESIGN"
.037 Current peak flow c.m/sec"
.035 Target outflow c.m/sec"
72.2 Hydrograph volume c.m"
3. Number of stages"
.200 Minimum water level metre"
.500 Maximum water level metre”
.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243,200 0.03240 1.830"
243 .350 0.03400 5.080"
243.500 0.03550 27.810"
Peak outflow 0.031 c.m/sec"
Maximum level 243,340 metre"
Maximum storage 4.863 c.m"
Centroidal lag 1.601 hours™"
0.002 0.037 0.031 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.002 0.031 0.031 0.000"
PIPE DESIGN"
.031 Current peak flow c.m/sec"
.013 Manning 'n'"
.250 Diameter metre"
.200 Gradient g
Depth of flow 0.102 metre"
Velocity 1.639 m/sec"
Pipe capacity 0.088 c.m/sec"
Critical depth 0.143 metre"
ROUTE Pipe Route 54"
3.50 Pipe Route 54 Reach length ( metre)"
.476 X-factor <= 0.5"

.478 K-lag ( seconds)"

.000 Default (0) or user spec.(l) values used"
.500 X-factor <= 0.5"

000 K-lag ( seconds)"

.500 Beta weighting factor"

000 Routing time step ( seconds)™"

1 No. of sub-reaches"

Peak outflow 0.030 c.m/sec"
0.002 0.031 0.030 0.000 c.m/sec"

HYDROGRAPH Combine 6"

6 Combine "

6 Node #"

"

Maximum flow 0.089 c.m/sec"

Hydrograph volume 170.399 c.m"
0.002 0.031 0.030 0.089"

HYDROGRAPH Confluence 7

7 Confluence "
7 Node #"
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40

Maximum flow 0.025 c.m/sec"

Hydrograph volume 42.479 c.m"
0.002 0.025 0.030 0.000"
POND DESIGN".
0.025 Current peak flow c.m/sec"
0.035 Target outflow c.m/sec"
42 .5 Hydrograph volume c.m"
3. Number of stages"
243.200 Minimum water level metre"
243.500 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.02710 0.4000"
243 .350 0.02900 6.940"
243.500 0.03020 31.840"
Peak outflow 0.019 c.m/sec"
Maximum level 243.304 metre"
Maximum storage 4.913 c.m"
Centroidal lag 1.572 hours"
0.002 0.025 0.019 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.002 0.019 0.019 0.000Q"
PIPE DESIGN"
0.019 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"

0.400 Gradient M

Depth of flow 0.124 metre"
Velocity 0.764 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.109 metre"
ROUTE Pipe Route 29"

28.60 Pipe Route 29 Reach length ( metre)"

0.182 X-factor <= 0.5"

28.081 K-lag ( seconds)"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)"

0.500 Beta weighting factor"

42.857 Routing time step ( seconds)"

1 No. of sub-reaches"
Peak outflow 0.018 c.m/sec"

0.002 0.019 0.018 0.000 c.m/sec"

HYDROGRAPH Combine 6"
6 Combine "

6 Node #"

n
Maximum flow 0.107 c.m/sec"
Hydrograph volume 212.879 c.m"

0.002 0.019 0.018 0.107"

HYDROGRAPH Confluence 6"
7 Confluence "
6 Node #"

"
Maximum flow 0.107 c.m/sec"
Hydrograph volume 212.879 c.m"

0.002 0.107 0.018 0.o000"
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0.107
0.100
212.9
3.
243.200
243.450
243.200
0

5

.080
.013
«375
.400

O O O O

52.90
0.044
35.474
0.000
0.500
30.000
0.500
66.667
1

6
4

7
5

0.022
0.025
37.5

POND DESIGN"

Current peak flow c.m/sec"

Target outflow c.m/sec"

Hydrograph volume c.m

Number of stages"

Minimum water level metre"

Maximum water level metre"

Starting water level metre"

Keep Design Data: 1 = True; 0 =

Level Discharge Volume"

243.200 0.1034 3.110"

243.325 0.1063 15.440"

243.450 0.1081 60.240"
Peak outflow 0.090
Maximum level 243.307
Maximum storage 13.616
Centroidal lag 1.591

0.002 0.107 0.090

HYDROGRAPH Next link "

Next link "

0.002 0.090 0.090

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient s
Depth of flow 0.257
Velocity 1.118
Pipe capacity 0.111
Critical depth 0.220

ROUTE Pipe Route 53"

Pipe Route 53 Reach length

X-factor <= 0.5"
K-lag ( seconds)

False"

c.m/sec"
metre"
c.m"
hours™"
0.000 c.m/sec"

0.000"

metre"
m/sec™
c.m/sect
metre"

( metre)"

Default (0) or user spec.(l) values used"

X-factor <= 0.5"
K-lag ( seconds)

Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.087
0.002 0.090 0.087
HYDROGRAPH Combine 4"
Combine "
Node #"
"
Maximum flow 0.141
Hydrograph volume 302.448
0.002 0.090 0.087
HYDROGRAPH Confluence 5"
Confluence "
Node #"
n
Maximum flow 0.022
Hydrograph volume 37.464
0.002 0.022 0.087
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"

c.m/sec"
0.000 c.m/sec"

c.m/sec"
C.mll
0.141"

c.m/sec"
c 'm"
0.000"



3. Number of stages"
241.750 Minimum water level metre"
242.000 Maximum water level metre"
241.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
241.750 0.01270 0.4000"
241.875 0.01360 8.340"
242.000 0.01410 37 .170"
Peak outflow 0.013 c.m/sec"
Maximum level 241.878 metre"
Maximum storage 8.939 c.m"
Centroidal lag 1.668 hours™
0.002 0.022 0.013 0.000 c.m/sec"
40 HYDROGRAPH Next link "
5 Next 1link "
0.002 0.013 0.013 0.000"
51 PIPE DESIGN"
0.013 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.103 metre"
Velocity 0.701 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.092 metre"
53 ROUTE Pipe Route 32"
31.50 Pipe Route 32 Reach length ( metre)"
0.270 X-factor <= 0.5"
33.712 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
46.154 Routing time step ( seconds)™"
1 No. of sub-reaches"
Peak outflow 0.013 c.m/sec"
0.002 0.013 0.013 0.000 c.m/sec"
40 HYDROGRAPH Combine 4"
6 Combine "
4 Node #"
"
Maximum flow 0. 152 c.m/sec"
Hydrograph volume 340.203 c.m"
0.002 0.013 0.013 0.152"
40 HYDROGRAPH  Confluence 4"
7  Confluence "
4  Node #"
"
Maximum flow 0.152 c.m/sec"
Hydrograph volume 340.203 c.m"
0.002 0.152 0.013 0.000"
54 POND DESIGN"
0.152  Current peak flow c.m/sec"
0.100 Target outflow c.m/sec"
340.2 Hydrograph volume c.m"
3. Number of stages"
243.200 Minimum water level metre"
244.000 Maximum water level metre"
243.200 Starting water level metre"
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0 Keep Design Data: 1 = True; 0 = False"

Level Discharge Volume"
243.200 0.1717 3.370"
243.600 0.1747 15.090"
244 .000 0.1776 50.250"
Peak outflow 0.139 c.m/sec"
Maximum level 243.495 metre"
Maximum storage 12.001 c.m"
Centroidal lag 1.606 hours™"
0.002 0.152 0.139 0.000 c¢.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.002 0.139 0.139 0.000"

PIPE DESIGN"

0.139 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.450 Diameter metre"

0.400 Gradient "
Depth of flow 0.296 metre"
Velocity 1.250 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.261 metre"
ROUTE Pipe Route 28"

27.80 Pipe Route 28 Reach length ( metre)"

0.000 X-factor <= 0.5"
16.674 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.665 Beta weighting factor"
46.154 Routing time step ( seconds)™"
1 No. of sub-reaches"

Peak outflow 0.136 c.m/sec"
0.002 0.139 0.136 0.000 c.m/sec"
HYDROGRAPH  Combine 3n
6 Combine "
3 Node #"
n
Maximum flow 0.170 c.m/sec"
Hydrograph volume 387.553 c.m"
0.002 0.139 0.136 0.170"
HYDROGRAPH  Confluence 3
7 Confluence "
3 Node #"
n
Maximum flow 0.170 c.m/sec"
Hydrograph volume 387.554 c.m"
0.002 0.170 0.136 0.000"
PIPE DESIGN"
0.170 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient g"
Depth of flow 0.347 metre"
Velocity 1.289 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.290 metre"
ROUTE Pipe Route 45"
44 .50 Pipe Route 45 Reach length ( metre)"

0.000 X-factor <= 0.5"
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25.887 K-lag ( seconds) "
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.638 Beta weighting factor"
66.667 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.165 c.m/sec"
0.002 0.170 0.165 0.000 c.m/sec"
HYDROGRAPH Combine 2"
6 Combine "

2 Node #"
1)
Maximum flow 0.200 c.m/sec"
Hydrograph volume 447.079 c.m"
0.002 0.170 0.165 0.200"
HYDROGRAPH  Confluence 2"
7 Confluence "
2 Node #"
n
Maximum flow 0.200 c.m/sec"
Hydrograph volume 447.078 c.mt
0.002 0.200 0.165 o.oo00"
POND DESIGN"
0.200 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
447.1 Hydrograph volume c.m!"
2 Number of stages™
242.100 Minimum water level metre"
242 .350 Maximum water level metre"
242.100 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
242.100 0.2831 2.500"
242 .225 0.2932 7.000"
242 .350 0.2998 23.820"
Peak outflow 0.197 c.m/sec"
Maximum level 242 .161 metre"
Maximum storage 4.698 c.m"
Centroidal lag 1.598 hours"
0.002 0.200 0.197 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.002 0.197 0.197 0.000"

PIPE DESIGN"

0.197 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.450 Diameter metre"

0.400 Gradient "
Surcharged HGL 0.476 g
Velocity 1.237 m/sec"
Pipe capacity 0.180 ¢.m/sec”
Critical depth 0.000 metre"
ROUTE Pipe Route 30"

30.00 Pipe Route 30 Reach length ( metre)"

0.000 X-factor <= 0.5"

16.135 K-lag ( seconds)"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
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0.638 Beta weighting factor"
66.667 Routing time step ( seconds)™
1 No. of sub-reaches"
Peak outflow 0.197 c.m/sec"
0.002 0.197 0.197 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "

0.002 0.197 0.197 0.o000"
POND DESIGN"
0.197 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
447.1 Hydrograph volume ¢ .m"
3. Number of stages"
239.750 Minimum water level metre"
240.650 Maximum water level metre"
239.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
239.750 0.07500 0.5700"
240.200 0.1034 231.770"
240.650 0.1299 462 .970"
Peak outflow 0.081 c.m/sec"
Maximum level 240.100 metre"
Maximum storage 180.566 c.m"
Centroidal lag 2.220 hours"
0.002 0.197 0.081 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.002 0.081 0.081 0.000"

PIPE DESIGN"

0.081 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.450 Diameter metre"

0.400 Gradient g
Depth of flow 0.211 metre"
Velocity 1.102 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.196 metre"
ROUTE Pipe Route 25"

24.50 Pipe Route 25 Reach length { metre)"

0.000 X-factor <= 0.5"
16.677 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.557 Beta weighting factor"
35.294 Routing time step ( seconds)"
1 No. of sub-reacheg"

Peak outflow 0.080 c.m/sec"
0.002 0.081 0.080 0.000 c.m/sec"
HYDROGRAPH Combine 999

6 Combine "
999 Node #"

"

Maximum flow 0.081 c.m/sec"
Hydrograph volume 448.839 c.m"

0.002 0.081 0.080 0.081"
HYDROGRAPH Confluence gog"

7 Confluence "
999 Node #"
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Maximum flow 0.081
Hydrograph volume 448.839
0.002 0.081 0.080

START/RE-START TOTALS 999"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXTIT"

c.m/sec"

c.m"

0.000"
1.525 hectare"
0.981 hectare"
64.313"
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MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pstl0.out™”

Bob"

09/08/2022 at 11:32:53 AM"

000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
.324 Coefficient A"
.007 Constant B"
.698 Exponent C"
.400 Fraction R"
.000 Duration"
.000 Time step multiplier"
Maximum intensity 107.682 mm/hr"
Total depth 52.991 mm"
6 005hyd  Hydrograph extension used in this file"
CATCHMENT 2"
2 Rectangular"
1 Equal length™"
2 Horton equation®
2 No description"
.500 % Impervious"
226 Total Area"
966 Flow length"
500 Overland Slope"
103 Pervious Area"
966 Pervious length"
500 Pervious slope"
123 Impervious Area"
966 Impervious length"
500 Impervious slope"
250 Pervious Manning 'n'"
000 Pervious Max.infiltration™”
000 Pervioug Min.infiltration"
500 Pervious Lag constant (hours)"
500 Pervious Depression storage™"
015 Impervious Manning 'n'"
000 Impervious Max.infiltration"
000 Impervious Min.infiltration"
500 Impervious Lag constant (hours)"
000 Impervious Depression storage"
0.048 0.000 0.000 0.000 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 0.103 0.123 0.226 hectare"
Time of concentration 17.640 2.747 6.255 minutes"
Time to Centroid 100.366 89.150 91.792 minutes"
Rainfall depth 52.991 52.991 52.991 mm"
Rainfall volume 54.49 65.27 119.76 c.m"
Rainfall losses 34.172 2.000 16.638 mm"
Runoff depth 18.819 50.991 36.353 mm"
Runoff volume 19:35 62.81 82.16 c.m"
Runoff coefficient 0.355 0.962 0.686 by
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.000
.000

0.00
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.000
.200
.638
.500
.108
.638
.500
.092
.638
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Maximum flow 0.011 0.037 0.048 c.m/sec"
HYDROGRAPH Add Runoff "
Add Runoff "
0.048 0.048 0.000 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient g
Depth of flow 0.098 metre"
Velocity 1.211 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.120 metre!
ROUTE Zero Route"
Zero Route Reach length ( metre)"
0.048 0.048 0.048 0.000 c.m/sec"
HYDROGRAPH Combine an
Combine "
Node #"
(1)
Maximum flow 0.048 c.m/sec"
Hydrograph volume 82.158 c.m"
0.048 0.048 0.048 0.048"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.048 0.000 0.048 0.048"
CATCHMENT 3"
Rectangular"

Equal length"
Horton equation”
No description"
% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope"

Pervious Manning 'n'"

Pervious Max.infiltration"

Pervious Min.infiltration"

Pervious Lag constant (hours)"

Pervious Depression storage"

Impervious Manning 'n'"

Impervious Max.infiltration"

Impervious Min.infiltration"

Impervious

Impervious

0.04°

Catchment 3
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth

Depression storage!"
0.000 0.048
Pervious
0.108
8.095
92.970
52.991
57.23
34.172
18.819

lLag constant (hours)"

0.048 c.m/sec"
Impervious Total Area "

0.092 0.200 hectare"
1.260 3.326 minutes™”
89.141 90.299 minutes"”
52.991 52.991 mm"
48.75 105.98 c.m"
2.000 19.373 mm"
50.991 33.618 mm"
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.700
.288
.607
.500
.087
.607
.500
.201
.607
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Runoff volume
Runoff coefficient
Maximum flow

46.9
0.96
0.02

20.32
0.355
0.021

HYDROGRAPH Add Runoff "
Add Runoff "

0.049

0.049 0.048

PIPE DESIGN"

Current peak flow

Manning
Diameter
Gradient

Depth of flow

Velocity

Pipe capacity
Critical depth

c.m/sec"
lnl L

metre"

%“

0.099
1.213
2.398
0.121

ROUTE Zero Route"

Zero Route Reach length
0.049

HYDROGRAPH
Combine
Node #"

Maximum flow
Hydrograph volume
0.049

( metre)"
0.049 0.049

Combine

3"

0.049
67.237

0.049 0.049

HYDROGRAPH Start - New Tributary"
Start - New Tributary"

0.049

CATCHMENT 4

0.000 0.049

Rectangular"
Equal length"
Horton equation"
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"

Pervious
Pervious
Pervious

Area"
length"
slope"

Impervious Area'
Impervious length”
Impervious slope"

Pervious
Pervious
Pervious
Pervious
Pervious

Impervious
Impervious
Impervious

Manning 'n'"
Max.infiltration"
Min.infiltration®

Lag constant (hours)"
Depression storage"
Manning 'n'"
Max.infiltration™"
Min.infiltration"

Impervious Lag constant (hours)"
Impervious Depression storage"

0.0
Catchment 4

Surface Area

Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume

0.049
Pervious
0.087
13.059
96.860
52.991
46 .24

73 0.000

1 67 .24 Ci.m"
2 0.634 "
8 0.049 c.m/sec"

0.048"

metre"
m/sec"
c.m/sec"
metre"

0.048 c.m/sec"

c.m/sec"

c.m"
0.049"

0.049"

0.049 c.m/sec"

Impervious Total Area "
0.201
2.033
89.146
52.991
106.

hectare"
minutes"
minutes"
mm "

c.m"

0.288
3.558
90.212
52.991

37 152.61
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.200
«1d2
.111
.500
.026
2111
.500
.086
b
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

34.172
18.819
16.42
0.355
0.013

Rainfall losses
Runoff depth
Runocff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.073
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.073 0.073
HYDROGRAPH Combine
Combine "
Node #"

0.073

metre"
%ll

o NBEP o

4"

Maximum flow 0
Hydrograph volume 118

0.073 0.073

0.049

0.073

11.748
41.243
118.78
0.778
0.073

2.000
50.991
102.36
0.962
0.060

0.049"

c.m/sec"

.120
.372
.398
.149

metre"
m/sec"
c.m/sec"
metre"

( metre)"
0.073

0.049 c.m/sec"

.073
.780

c.m/sec"
c.m"
0.073"

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.073 0.000

CATCHMENT 5"

Rectangular"

Equal length"

Horton equation'

No description"

% Impervious"

Total Area"

Flow length"

Overland Slope™

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope™"

Pervious Manning 'n'"

Pervious Max.infiltration"

Pervious Min.infiltration"

Pervious Lag constant (hours

Pervious Depression storage"

Impervious Manning 'n'"

Impervious Max.infiltration"

Impervious Min.infiltration"

Impervious Lag constant

Impervious

0.029

Catchment 5
Surface Area
Time of concentration
Time to Centroid

0.000
Pervious
0.026
15.411
98.787

0.073

0.073"

)u

(hours) "
Depression storage"
0.073

0.073 c.m/sec"
Impervious Total Area
0.086 0.112
2.400 3.678
89.148 90.096

mm"
mm "
c.m"

c.m/sec"

hectare"
minutes”
minutes"
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.000
.242
.000
.500
.000
.000
.500
.242
.000
.500
.250
.000
.000
.500
.500
015
.000
.000
.500
.000

Rainfall dep

Rainfall 1los
Runoff depth
Runoff volum
Runoff coeff
Maximum flow

th 52.991 52.991 52.991
Rainfall volume 13.53 45.82 59.35
ses 34.172 2.000 9.335

18.819 50.991 43.656
e 4.81 44 .09 48.89
icient 0.355 0.962 0.824

0.003 0.026 0.029

HYDROGRAPH Add Runoff "

Add Runof
0.02

PIPE DESIGN"
Current p

f "
9 0.029 0.073

eak flow c.m/sec"

Manning 'n'"

Diameter
Gradient

metre"

on
s

Depth of flow 0.077

Velocity

1.039

Pipe capacity 2.398

Critical dep

th 0.093

ROUTE Zero Route"

Zero Rout
0.02
HYDROGRAPH
Combine "
Node #"
"
Maximum flow
Hydrograph v
0.02
HYDROGRAPH S
Start - N
0.02
CATCHMENT 6"
Rectangul
Equal len

e Reach length ( metre)"
9 0.029 0.029
Combine 5

0.029
olume 48.895
9 0.029 0.029
tart - New Tributary™
ew Tributary"
9 0.000 0.029

ar"
gth "

Horton equation"
No description"

% Impervi
Total Are
Flow leng
Overland

ous"
all

thll
Slope"

Pervious Area"

Pervious
Pervious
Imperviou
Imperviou
Imperviou
Pervious
Pervious
Pervious
Pervious
Pervious

length"

slope"

s Area"

s length"

s slope"

Manning 'n'"
Max.infiltration"
Min.infiltration"

Lag constant (hours)"
Depression storage"

Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)™"
Impervious Depression storage"

0.07
Catchment 6
Surface Area

2 0.000 0.029

0.073"

metre™
m/sec"
c.m/sec"
metre"

0.073 c.m/sec"

c.m/sec"

c.m"
0.029"

0.029"

0.029 c.m/sec"

mmll
c .mll
mmll
mmll
cL.m"

c.m/sec"

Pervious Impervious Total Area "
0.000 0.242 0.242

hectare"
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63.300

0.146
.500
1.500
0.054
.500
1.500
0.092
.500
1.500
0.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

NOOOO~NNOo U un

21.692
103.577
52.991
0.00
34.172
18.819
0.00
0.000
0.000

3:.37
89.1
52.9
128.
2.00
50.9

Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff wvolume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.072
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.072 0.072
HYDROGRAPH Combine
Combine "
Node #"

0.96
0.07

0.072 0.029

c.m/sec"

metre"
%ll
.119
.368
.398
.148

o N H O

( metre)™"
0.072
6|l

Maximum flow 0.072
Hydrograph volume 123.399
0.072 0.072 0.072
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.072 0.000
CATCHMENT 7"
Rectangular"
Equal length"
Horton equation"
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area'
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)”
Impervious Depression storage"
0.034 0.000 0.072

0.072

123.40

minutes"
minutes"”
mmll

c.m"

mmll

8 3.378
87 89.187
91 52.991
24 128.24
0 2.000
91 50.991 mm"
123.40 c.m"

2 0.962 "

2 0.072 c.m/sec"

0.029"

metre"
m/sec"
c.m/sec"
metre™

0.029 c.m/sec"

c.m/sec"

c.m"
0.072"

0.072"

0.072 c.m/sec"
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.100
.078
.070
.500
.024
.070
.500
.054
.070
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500

Catchment 7 Pervious Impervious Total Area "
Surface Area 0.054 0.092 0.146 hectare"
Time of concentration 16.962 2.641 5.165 minutes"
Time to Centroid 99.865 89.150 91.039 minutes"
Rainfall depth 52.991 52.991 52.991 mm"
Rainfall volume 28.39 48.97 77 =37 C "
Rainfall losses 34.172 2.000 13.807 mm"
Runoff depth 18.819 50.991 39.184 mm"
Runoff volume 10.08 47.13 57.21 c.m"
Runoff coefficient 0.355 0.962 0.739 "
Maximum flow 0.006 0.028 0.034 c.m/sec"
HYDROGRAPH Add Runoff "
Add Runoff "
0.034 0.034 0.072 0.072"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.083 metre"
Velocity 1.088 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.101 metre"
ROUTE Zero Route"
Zero Route Reach length ( metre)"
0.034 0.034 0.034 0.072 c.m/sec"
HYDROGRAPH Combine e
Combine "
Node #"
u
Maximum flow 0.034 c.m/sec"
Hydrograph volume 57.209 c.m"
0.034 0.034 0.034 0.034"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.034 0.000 0.034 0.034"
CATCHMENT 8"
Rectangular™"
Equal length™
Horton equation"
No description®

% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"
Impervious length"
Impervious slope™

Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant
Pervious
Impervious Manning 'n'"

Impervious Max.infiltration"
Impervious Min.infiltration"
(hours) "

Impervious Lag constant

(hours) "
Depression storage"
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2 Rectangular"

1 Equal length"

2 Horton equation"
9 No description”

Impervious Depression storage"

0.021 0.000 0.034 0.034 c.m/sec"
Catchment 8 Pervious Impervious Total Area "
Surface Area 0.024 0.054 0.078 hectare"
Time of concentration 7.356 1.145 2.025 minutes"
Time to Centroid 92.605 89.140 89.631 minutesg™
Rainfall depth 52.991 52.991 52.991 mm"
Rainfall volume 12.77 28.56 41.33 c.m"
Rainfall losses 34.172 2.000 11.941 mm"
Runoff depth 18.819 50.991 41.050 mm"
Runoff volume 4.54 27.48 32.02 c.m"
Runoff coefficient 0.355 0.962 0.775 u
Maximum flow 0.005 0.016 0.021 c.m/sec"
HYDROGRAPH Add Runoff "
4 Add Runoff "
0.021 0.021 0.034 0.034"
PIPE DESIGN"
.021 Current peak flow c.m/sec"
.013 Manning 'n'"
.000 Diameter metre™"
.000 Gradient "
Depth of flow 0.066 metre"
Velocity 0.939 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.079 metre"
ROUTE Zero Route"
.00 Zero Route Reach length ( metre)"
0.021 0.021 0.021 0.034 c.m/sec"
HYDROGRAPH Combine 8"
6 Combine "
8 Node #"
"
Maximum flow 0.021 c.m/sec"
Hydrograph volume 32.019 . m"
0.021 0.021 0.021 0.021"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.021 0.000 0.021 0.021"
CATCHMENT 9"

OO ~Jou !

.100 % Impervious"

214 Total Area"

333 Flow length"

500 Overland Slope"

124 Pervious Area"

333 Pervious length"

500 Pervious slope"

090 Impervious Area"

333 Impervious length"

500 Impervious slope"

250 Pervious Manning 'n'"

000 Pervious Max.infiltration"
000 Pervious Min.infiltration"
500 Pervious Lag constant (hours)"
500 Pervious Depression storage"
015 Impervious Manning 'n'"

000 Impervious Max.infiltration"
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0
0
2

0
0
1
1

.000
.500
.000

4

.036
.013
.000
.000

0.00

6
9

2

2

1

2

10
.000
.019
.317
.500
.019
.317
.500
.000
.317
.500
.250
.000
.000
.500
.500

Impervious Min.infiltration"
Impervious Lag constant (hours)™"

Impervious Depression storage"
0.036 0.000 0.021
Catchment 9 Pervious
Surface Area 0.124 0.09
Time of concentration 25.355 3.94
Time to Centroid 106.691 89.3
Rainfall depth 52.991 52.9
Rainfall volume 65.66 47.7
Rainfall losses 34.172 2.00
Runoff depth 18.819 50.9
Runoff wvolume 23.32 45.9
Runoff coefficient 0.355 0.96
Maximum flow 0.011 0.02
HYDROGRAPH Add Runoff "
Add Runoff "
0.036 0.036 0.021
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.086
Velocity 1.113
Pipe capacity 2.398
Critical depth 0105
ROUTE Zero Route"
Zero Route Reach length ( metre)"
0.036 0.036 0.036
HYDROGRAPH Combine an
Combine "
Node #"
"
Maximum flow 0.036
Hydrograph volume 69.258
0.036 0.036 0.036

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.036 0.000

CATCHMENT 10"

Rectangular"”

Equal length"

Horton equation"

No description®

% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope"

Pervious Manning 'n'"

0.036

Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"

0.021 c.m/sec"
Impervious Total Area

0 0.214
8 1l . 1585
94 95.217
91 52991
4 113.40
0 20.628
91 32.364
4 69.26
2 0.611
7 0.036
0.021"

metre"
m/sec"

c.m/sec"
_metre"

0.021 c.m/sec"

c.m/sec"

C .mll
0.036"

0.036"

n

hectare"
minutes"
minutes"
mmll

c . mll

mm"

mmll

c.m"

c.m/sec"
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.000
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40
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51

.004
.013
.000
.000

R+~ OO0

53
0.00

40
6
10

40
7
10

bl

.004
.013
.000
.000

H P OO

53
0.00

40
6

Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"

0.004 0.000 0.036 0.036 c.m/sec"
Catchment 10 Pervious Impervious Total Area
Surface Area 0.019 0.000 0.018
Time of concentration 3.244 0.505 3.244
Time to Centroid 90.802 89.139 90.802
Rainfall depth 52.991 52.991 52.991
Rainfall volume 10.07 0.00 10.07
Rainfall losses 34.172 2.000 34.172
Runoff depth 18.819 50.991 18.819
Runoff volume 3.58 0.00 3.58
Runoff coefficient 0.355 0.000 0.355
Maximum flow 0.004 0.000 0.004
HYDROGRAPH Add Runoff "

Add Runoff "

0.004 0.004 0.036 0.036"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning '‘n'"

Diameter metre”

Gradient z"
Depth of flow 0.029 metre"
Velocity 0.554 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.033 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)™

0.004 0.004 0.004 0.036 c.m/sec"

HYDROGRAPH Combine 10"

Combine "

Node #"

n
Maximum flow 0.004 c.m/sec"
Hydrograph volume 3.576 c.m"

0.004 0.004 0.004 0.004"

HYDROGRAPH  Confluence 10"

Confluence "

Node #"

n
Maximum flow 0.004 c.m/sec"
Hydrograph volume 3576 c.m"

0.004 0.004 0.004 0.000"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient g
Depth of flow 0.029 metre"
Velocity 0.554 m/sec"
Pipe capacity 2.398 c.m/sec™
Critical depth 0.033 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.004 0.004 0.004 0.000 c.m/sec”
HYDROGRAPH  Combine 999"

Combine "

hectare"
minutes"
minutesg"
mm L

c.m"

mmll

mmll

c.m"

c.m/sec"



999

40
7
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54
0.036
0.025
69.3
3
243.150
243.300
243.150
0

40
5

51
0.031
0.013
0.250
0.400

53

28.20

0.000

24 .688

0.000

0.500

30.000

0.545

50.000

1

40
6
8

Node #"
n
Maximum flow 0.004 c.m/sec"
Hydrograph volume 3.576 c.m"
0.004 0.004 0.004 0.004"
HYDROGRAPH  Confluence gn
Confluence "
Node #"
"
Maximum flow 0.036 c.m/sec"
Hydrograph volume 69.258 c.m"
0.004 0.036 0.004 0.oo00Q"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre”
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.150 0.03040 0.4900"
243.225 0.03210 3.820"
243.300 0.03370 27.120"
Peak outflow 0.031 c.m/sec"
Maximum level 243 .225 metre"
Maximum storage 3.801 c.m"
Centroidal lag 1.620 hours"
0.004 0.036 0:: 031 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.004 0.031 0.031 0.o000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.174 metre"
Velocity 0.857 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.143 metre"

ROUTE Pipe Route 28"
Pipe Route 28 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default (0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor™
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.030 c.m/sec"
0.004 0.031 0.030 0.000 c.m/sec"
HYDROGRAPH Combine g"
Combine "
Node #"
"
Maximum flow 0.051 c.m/sec"
Hydrograph volume 101.277 c.m"



54

40

51

53

40

40

0.004 0.031 0.030 0.051"

HYDROGRAPH Confluence 8"
7 Confluence "
8 Node #"
"
Maximum flow 0.051 c.m/sec"
Hydrograph volume 101.277 c.m"
0.004 0.051 0.030 0.000"
POND DESIGN"
0.051 Current peak flow c.m/sec"
0.035 Target outflow c.m/sec"
101.3 Hydrograph volume c.m"
3. Number of stages"
243.200 Minimum water level metre"
243.500 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.03240 1.830"
243 .350 0.03400 5.080"
243.500 0.03550 27.810"
Peak outflow 0.034 c.m/sec"
Maximum level 243.387 metre"
Maximum storage 10.681 c.m"
Centroidal lag 1.641 hours"
0.004 0.051 0.034 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.004 0.034 0.034 0.000"

PIPE DESIGN"

0.034 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.250 Diameter metre"

2.200 Gradient "
Depth of flow 0.108 metre"
Velocity 1.685 m/sec"
Pipe capacity 0.088 c.m/sec"
Critical depth 0.151 metre"
ROUTE Pipe Route 54"

53.50 Pipe Route 54 Reach length ( metre)"

0.474 X-factor <= 0.5"

23.815 K-lag ( seconds)"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)"

0.500 Beta weighting factor"

25.000 Routing time step ( seconds)"

1 No. of sub-reaches"

Peak outflow 0.034 c.m/sec"
0.004 0.034 0.034 0.000 c.m/sec"”
HYDROGRAPH  Combine 6"
6 Combine "
6 Node #"
L)
Maximum flow 0.106 c.m/sec"
Hydrograph volume 225.340 c.m"
0.004 0.034 0.034 0.106"
HYDROGRAPH Confluence 7!

7 Confluence "
7 Node #"
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40

40

n

Maximum flow 0.034 c.m/sec"
Hydrograph volume 57.209 c.m"
0.004 0.034 0.034 0.oo00"
POND DESIGN"
0.034 Current peak flow c.m/sec"
0.035 Target outflow c.m/sec"
5742 Hydrograph volume c.m"
3. Number of stages™"
243.200 Minimum water level metre"
243.500 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243 .200 0.02710 0.4000"
243 .350 0.02900 6.940"
243 .500 0.03020 31.840"
Peak outflow 0.025 c.m/sec"
Maximum level 243 .342 metre"
Maximum storage 6.607 c.m"
Centroidal lag 1.584 hours"
0.004 0.034 0.025 0.000 ¢.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.004 0.025 0.025 0.000"
PIPE DESIGN"
0.025 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.148 metre"
Velocity 0.817 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.127 metre"
ROUTE Pipe Route 29"
28.60 Pipe Route 29 Reach length ( metre)"
0.083 X-factor <= 0.5"
26.245 K-lag ( seconds)"
0.000 Default (0) or user spec. (1) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
46.154 Routing time step seconds) "
1 No. of sub-reaches"
Peak outflow 0.024 c.m/sec"
0.004 0.025 0.024 0.000 c.m/sec"
HYDROGRAPH Combine 6"
6 Combine "
6 Node #"
n
Maximum flow 0.130 c.m/sec"
Hydrograph volume 282.548 c.m"
0.004 0.025 0.024 0.130"
HYDROGRAPH Confluence 6"
7 Confluence "
6 Node #"
n
Maximum flow 0.130 c.m/sec"
Hydrograph volume 282 .548 c.m"
0.004 0.130 0.024 0.000"
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0.130
0.100
282.5
3.
243.200
243.450
243.200
0

5

.106
.013
.375
.400

O O O O

52.90
0.000
34.704
0.000
0.500
30.000
0.557
75.000
1

6
4

7
5

0.029
0.025
48.9

Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.1034 3.110"
243 .325 0.1063 15.440"
243 .450 0.1081 60.240"
Peak outflow 0.106 c.m/sec"
Maximum level 243.335 metre"
Maximum storage 19.099 c.m"
Centroidal lag 1.605 hours"
0.004 0.130 0.106 0.000 c¢.m/sec"
HYDROGRAPH Next link "
Next link "
0.004 0.106 0.106 0.o000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient g
Depth of flow 0.294 metre"
Velocity 1.143 m/sec"
Pipe capacity 0.111 c.m/sec"
Critical depth 0.240 metre"
ROUTE Pipe Route 53"
Pipe Route 53 Reach length ( metre)™
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)™"
No. of sub-reaches"
Peak outflow 0.102 c.m/sec"
0.004 0.106 0.102 0.000 c¢.m/sec"
HYDROGRAPH Combine 4n
Combine "
Node #"
n
Maximum flow 0.176 c.m/sec"
Hydrograph volume 407.059 c.m"
0.004 0.106 0.102 0.176"
HYDROGRAPH  Confluence 5"
Confluence "
Node #"
n
Maximum flow 0.029 c.m/sec"
Hydrograph volume 48.895 c.m"
0.004 0.029 0.102 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"

POND DESIGN™"

Hydrograph volume c.m"



3. Number of stages"”
241.750

Minimum water level metre"
242.000 Maximum water level metre"
241.750 Starting water level metre"
0 Keep Design Data: 1 True; 0 = False"
Level Discharge Volume™"
241.750 0.01270 0.4000"
241.875 0.01360 8.340"
242.000 0.01410 37:170"%
Peak outflow 0.014 c.m/sec"
Maximum level 241.893 metre"
Maximum storage 12.604 c.m"
Centroidal lag 1.690 hours™"
0.004 0.029 0.014 0.000 c.m/sec"
40 HYDROGRAPH Next link "
5 Next link "
0.004 0.014 0.014 0.o000"
51 PIPE DESIGN"
0.014 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.104 metre"
Velocity 0.705 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.093 metre"
53 ROUTE Pipe Route 32"
31.50 Pipe Route 32 Reach length ( metre)"
0.266 X-factor <= 0.5"
33.489 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
46.154 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.014 c.m/sec"
0.004 0.014 0.014 0.000 c.m/sec"
40 HYDROGRAPH Combine 4"
6 Combine "
4 Node #"
"
Maximum flow 0.189 c.m/sec"
Hydrograph volume 456.521 c.m"
0.004 0.014 0.014 0.189"
40 HYDROGRAPH Confluence 4"
7 Confluence "
4 Node #"
"
Maximum flow 0.189 c.m/sec"
Hydrograph volume 456.521 c.m"
0.004 0.189 0.014 0.000"
54 POND DESIGN"
0.189  Current peak flow c.m/sec"
0.100 Target outflow c.m/sec"
456.5 Hydrograph volume c.m"
3, Number of stages"
243.200 Minimum water level metre"
244 .000 Maximum water level metre"
243.200 Starting water level metre"
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0 Keep Design Data: 1 = True; 0 = False"

Level Discharge Volume"
243 .200 0.1717 3.370"
243 .600 0.1747 15.090"
244 .000 0.1776 50.250"
Peak outflow 0.172 c.m/sec"
Maximum level 243.605 metre"
Maximum storage 15.498 c.m"
Centroidal lag 1.619 hours"
0.004 0.189 0.172 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.004 0.172 0.172 0.000"
PIPE DESIGN"
0.172 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient g
Depth of flow 0.351 metre"
Velocity 1.290 m/sec”
Pipe capacity 0.180 c.m/sec"
Critical depth 0.291 metre"
ROUTE Pipe Route 28"
27.80 Pipe Route 28 Reach length ( metre)™

0.000 X-factor <= 0.5"
16.157 K-lag ( seconds)"”

0.000 Default (0) or user spec.(l) values used"

0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.743 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.169
0.004 0.172 0.169
HYDROGRAPH Combine 3
6 Combine "

3 Node #"
n
Maximum flow 0.217
Hydrograph volume 525.166
0.004 0.172 0.169
HYDROGRAPH Confluence 3n
7 Confluence "
3 Node #"
"
Maximum flow 0.217
Hydrograph volume 525.166
0.004 0.217 0.169
PIPE DESIGN"
0.217 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"

0.400 Gradient E"

Surcharged HGL 0.582
Velocity 1.367
Pipe capacity 0.180
Critical depth 0.000
ROUTE Pipe Route 45"

44 .50 Pipe Route 45 Reach length

0.000 X-factor <= 0.5"

c.m/sec"
0.000 c.m/sec"

c.m/sec"
c.m"
0.217"

c.m/sec"
c.m"
0.00Q"

%"
m/sec”
c.m/sec"
metre"

( metre)?"



40

40

54

40

51

53

16.135 K-lag ( seconds)"
0.000 Default (0) or user spec. (1) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.743 Beta weighting factor"
60.000 Routing time step seconds) "
1 No. of sub-reaches"
Peak outflow 0.217 c.m/sec"
0.004 0.217 0 .217 0.000 c.m/sec"
HYDROGRAPH  Combine 2"
6 Combine "
2 Ncde #"
n
Maximum flow 0.266 c.m/sec"
Hydrograph volume 607.323 c.m"
0.004 0.217 0.217 0.266"
HYDROGRAPH Confluence 2n
7 Confluence "
2 Node #"
n
Maximum flow 0.266 c.m/sec”
Hydrograph volume 607.323 c.m!
0.004 0.266 0.217 0.000"
POND DESIGN"
0.266 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
607.3 Hydrograph volume c.m"
3. Number of stages"
242.100 Minimum water level metre"
242.350 Maximum water level metre"
242.100 starting water level metre"
0 Keep Design Data: 1 True; 0 = False"
Level Discharge Volume"
242.100 0.2831 2.500"
242.225 0.2932 7.000"
242.350 0.2998 23.820"
Peak outflow 0.262 c.m/sec"
Maximum level 242.204 metre"
Maximum storage 6.247 c.m"
Centroidal lag 1.604 hours"
0.004 0.266 0.262 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.004 0.262 0.262 0.000"
PIPE DESIGN"
0.262 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient "
Surcharged HGL 0.842 "
Velocity 1.645 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.000 metre"
ROUTE Pipe Route 30"
30.00 Pipe Route 30 Reach length ( metre)"
0.000 X-factor <= 0.5"

16.135 K-lag ( seconds)"
0.000

0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"

Default (0) or user spec.(l) values used"
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40

40

0.743 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.262 c.m/sec"
0.004 0.262 0.262 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.004 0.262 0.262 0.000"
POND DESIGN"
0.262 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
607.3 Hydrograph volume c.m"
3. Number of stages"
239.750 Minimum water level metre"
240.650 Maximum water level metre"
239.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
239.750 0.07500 0.5700"
240.200 0.1034 231.770"
240.650 0.1299 462 .970"
Peak outflow 0.105 c.m/sec"
Maximum level 240.222 metre"
Maximum storage 243.104 c.m"
Centroidal lag 2.229 hours"
0.004 0.262 0.105 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.004 0.105 0.105 0.00Q"
PIPE DESIGN"
0.105 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient gn
Depth of flow 0.246 metre"
Velocity 1.176 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.225 metre"
ROUTE Pipe Route 25"
24 .50 Pipe Route 25 Reach length ( metre)™
0.000 X-factor <= 0.5"
15.626 K-lag ( seconds) "
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds) "
0.612 Beta weighting factor"
37.500 Routing time step ( seconds)"
at No. of sub-reaches™”
Peak outflow 0.105 c.m/sec"
0.004 0.105 0.105 0.000 c.m/sec"
HYDROGRAPH Combine 999"

6 Combine "
999 Node #"

Maximum flow 0.105 c.m/sec"
Hydrograph volume 611.003 c.m"

0.004 0.105 0.105 0.105"
HYDROGRAPH Confluence 999"

7 Confluence "
999 Node #*"



Maximum flow 0.105
Hydrograph volume 611.003
0.004 0.105 0.105

START/RE-START TOTALS 999"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

c.m/sec"

c.m"

0.000"
1.525 hectare”
0.981 hectare"
64.313"
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MIDUSS Output

MIDUSS version

MIDUSS created

Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

10

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pst25.out™"

Bob"

09/08/2022 at 11:34:34 AM"

000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
533 Coefficient A"
. 253 Constant B"
.679 Exponent C"
.400 Fraction R"
000 Duration"
.000 Time step multiplier"
Maximum intensity 127.011 mm/hx"
Total depth 63.151 mm"
6 005hyd Hydrograph extension used in this file"
CATCHMENT 2"
2 Rectangular"
al Equal length"
2 Horton equation™"
2 No description”
.500 % Impervious"
.226 Total Area"
.966 Flow length"
.500 Overland Slope"
.103 Pervious Area"
.966 Pervious length"
.500 Pervious slope"
.123 Impervious Area"
.966 Impervious length"
.500 Impervious slope"
.250 Pervious Manning 'n'"
.000 Pervious Max.infiltration"
.000 Pervious Min.infiltration"
.500 Pervious Lag constant (hours)"
.500 Pervious Depression storage"
.015 Impervious Manning 'n'"
.000 Impervious Max.infiltration"
.000 Impervious Min.infiltration"
.500 Impervious Lag constant (hours)"
.000 Impervious Depression storage"
0.062 0.000 0.000 0.000 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 0.103 0.123 0.226 hectare"
Time of concentration 15.302 2.571 6.129 minutes"
Time to Centroid 102.447 88.980 92.744 minutes"
Rainfall depth 63.151 63.151 63.151 mm"
Rainfall volume 64 .94 77.78 142.72 c.m"
Rainfall losses 34.738 2.000 16.896 mm"
Runoff depth 28.413 61 .1.51 46 .255 mm"
Runoff volume 29.22 75.32 104 .54 c.m"
Runoff coefficient 0.450 0.968 0.732 "
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.062
.013
.000
.000

0.00

6
2

2

N RN

.000
.200
.638
.500
.108
.638
.500
.092
.638
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Maximum flow 0.019 0.043 0.062
HYDROGRAPH Add Runoff "
Add Runoff "
0.062 0.062 0.000 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.111 metre"
Velocity 1.307 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.137 metre"
ROUTE Zero Route"
Zero Route Reach length ( metre)"
0.062 0.062 0.062 0.000 c.m/sec"
HYDROGRAPH Combine 2M
Combine "
Node #"
"
Maximum flow 0.062 c.m/sec"
Hydrograph volume 104.537 c.m"
0.062 0.062 0.062 0.062"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.062 0.000 0.062 0.062"
CATCHMENT 3"
Rectangular"
Equal length"
Horton equation™
No description"

[+

% Impervious™
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"

Pervious Manning 'n'"

Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning ‘'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"

0.062 0.000 0.062 0.062 c¢.m/sec"
Catchment 3 Pervious Impervious Total Area
Surface Area 0.108 0.092 0.200
Time of concentration 7.022 1.180 3.242
Time to Centroid 95.946 88.972 91.434
Rainfall depth 63.151 63.151 63.151
Rainfall volume 68.20 58.10 126.30
Rainfall losses 34.738 2.000 19.678
Runoff depth 28.413 61.151 43.473

c.m/sec"

hectare"
minutes"
minutes"
mm n

c.m"

mmll

mmll
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0
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1

0

23

1

0

23

1

0

35

5

0

7

0

0

0

0

2
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.013
.000
.000

0.00
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S

.700
.288
.607
.500
+- 087
.607
.500
.201
.607
.500
.250
.000
.000
.500
500
.015
.000
.000
.500
.000

30.69
0.450
0.030

Runoff volume

Runoff coefficient

Maximum flow

HYDROGRAPH Add Runoff
Add Runoff "

0.062

PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter metre"
Gradient L

Depth of flow

Velocity

Pipe capacity

Critical depth

ROUTE Zero Route"
Zero Route Reach length

0.062 0.062

HYDROGRAPH Combine
Combine "
Node #"

0.062 0

0
3“

Maximum flow
Hydrograph volume
0.062

0.062 0

c.m"
"

86.95
0.688
0.062

56.26
0.968
0.032

.062 0.062"

c.m/sec"

metre"
m/sec"
c.m/sec"
metre"

0. 111
1..309
2.398
0.137

( metre)™

.062 0.062 c.m/sec"

c.m/sec"
c.m"
0.062"

0.062
86.945
.062

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.062 0.000

CATCHMENT 4"

Rectangular"

Equal length"

Horton equation"

No description”

% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope"

Pervious Manning 'n'"

Pervious Max.infiltration"

Pervious Min.infiltration"

Pervious Lag constant (hou

Pervious Depression storag

Impervious Manning 'n'"

Impervious Max.infiltratio

Impervious Min.infiltratio

Impervious Lag constant (h

Impervious Depression stor

0.092 0.000 0

Catchment 4 Pervio
Surface Area 0.087
Time of concentration 11.328
Time to Centroid 98.879
Rainfall depth 63.151
Rainfall volume 55.11

0

.062 0.062"

rs) "
e"

nll
n"
ours) "

age"
.062 0.062 c.m/sec"
us Impervious Total Area "
0.201 0.288
1.903 3.487
88.972 90.637
63.151 63.151 mm'"
1286 .77 181.87 c,.m"

c.m/sec"

hectare"
minutes"
minutes"
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.200
.112
bkl
.500
.026
.111
.500
.086
.111
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

34.738
28.413
24.79
0.450
0.021

Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.092
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route™
Zero Route Reach length
0.092 0.092
HYDROGRAPH Combine
Combine "
Node #"

0.092 0.062

¢c.m/sec"

metre"
%ll

0.092
4"

Maximum flow
Hydrograph volume
0.092 0.092 0.092
HYDROGRAPH Start - New Tributary™"
Start - New Tributary"
0.092 0.000
CATCHMENT 5"
Rectangular™®
Equal length"
Horton equation"
No description”
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration®
Impervious Lag constant
Impervious Depression storage"
0.036 0.000 0.092
Catchment 5 Pervious
Surface Area 0.026
Time of concentration 13.369
Time to Centroid 100.833

0.092

0.134
1.471
2.398
0.167

0.092
147.546

2.000 mm"
61.151
122.75
0.968

0.071

11.919
51.231 mm"

147 .55 c.m"
0.811 L

0.092 c.m/sec"

0.062"

metre"
m/sec"
c.m/sec"
metre"

( metre)"

0.062 c.m/sec"

c.m/sec"
c.. m"
0.092"

0.092"

(hours) "

0.092 c.m/sec"
Impervious Total Area "
0.086 0.112 hectare"
2.246 3.588 minutes"
88.972 90.403 minutes"
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.000

.000
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.000
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.250
.000
.000
.500
.500
.015

.000

.000
.500
-000

Rainfall depth 63.151
Rainfall volume 16.13
Rainfall losses 34.738
Runoff depth 28.413
Runoff volume 726
Runoff coefficient 0.450
Maximum flow 0.005
HYDROGRAPH Add Runoff "
Add Runoff

0.036 0.036 0

PIPE DESIGN"

63.1
54.6
2.00

51 63.151
0 70.73
0 9.464

61.151 53.687

52.8
0.96
0.03

.092

Current peak flow c.m/sec"

Manning 'n'"
Diameter metre!
Gradient "
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.036 0.036 0
HYDROGRAPH  Combine 5
Combine "
Node #"
n
Maximum flow
Hydrograph volume
0.036 0.036 0
HYDROGRAPH Start - New Tribut
Start - New Tributary"
0.036 0.000 0
CATCHMENT 6"
Rectangular"
Equal length"
Horton equation"
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"

Pervious Min.infiltration"

0.085
1.107
2.398
0.104

( metre)"
.036

0.036
60.129
.036
ary"

.036

Pervious Lag constant (hours)"
Pervious Depression storage"

Impervious Manning 'n'"

Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)™"
Impervious Depression storage"
0.085 0.000 0.036

Catchment 6 Pervious

Surface Area 0.000

7 60 :13
8 0.850
1 0.036

0.092"

metre"
m/sec"
c.m/sec"
metre"

0.092 c.m/sec"

c.m/sec"

c.m"
0.036"

0.036"

0.036 c.m/sec"

0.242 0.242

mm 1]
c.m"
mmll
mmll
c.m "

c.m/sec”

Impervious Total Area "

hectare"
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.300
.146
.500
.500
.054
.500
.500
.092
.500
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.Q00

18.817
105.098
63.151
0.00
34.738
28.413
0.00
0.000
0.000

Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.085
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.085 0.085
HYDROGRAPH Combine
Combine "
Node #"

88.9
63.1
152.
2.00

147.
0.96
0.08

0.085 0.036

c.m/sec"

metre"
%ll
0.129
1.438
2.398
0.161

( metre)"
0.085
6"

Maximum flow 0.085
Hydrograph volume 147.985
0.085 0.085 0.085

HYDROGRAPH Start - New Tributary"

Start - New Tributary"

0.085 0.000

CATCHMENT 7"

Rectangular"

Equal length"

Horton equation"

No description”

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope!
Impervious Area'
Impervious length"
Impervious slope"

0.085

3.162

61.151

minutes"
minutes"
mm n

c.m"

mmll

3.162

88.996
51 63.151
82 152.83
0 2.000

61.151 mm"

98 147.99 c.m"

8 0.968 L

5 0.085 c.m/sec"

96

0.036"

metre"
m/sec"
c.m/sec"
metre"

0.036 c.m/sec"

c.m/sec"

c.m"
0.085"

0.085"

Pervious
Pervious
Pervious
Pervious
Pervious

Impervious
Impervious
Impervious
Impervious
Impervious

0.043

Manning 'n'"
Max.infiltration"
Min.infiltration"

Lag constant (hours)"
Depression storage"
Manning 'n'"
Max.infiltration™"
Min.infiltration"

Lag constant (hours)"
Depression storage"

0.000 0.085 0.085 c.m/sec"
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.078
.070
.500
.024
.070
.500
.054
.070
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500

ROUTE Zero Route"

Zero Route Reach length ( metre)"
0.043 0.043 0.043
HYDROGRAPH Combine ™
Combine "
Node #"
n
Maximum flow 0.043
Hydrograph volume 71.739
0.043 0.043 0.043

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.043 0.000 0.043

CATCHMENT 8"

Rectangular"
Equal length"
Horton equation®
No description®
% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area'

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope"

Pervious Manning 'n'"

Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)™"

0.085 c.m/sec™

c.m/sec”

c-mll
0.043"

0.043"

hectare"
minutes"
minutes"
mm n

c.m"

mmll

mmll

c.m"

c.m/sec"

Catchment 7 Pervious Impervious Total Area "
Surface Area 0.054 0.092 0.146
Time of concentration 14.714 2.472 5.070
Time to Centroid 101.981 88.976 91.736
Rainfall depth 63.151 63.151 63.151
Rainfall volume 33.84 58.36 92.20
Rainfall losses 34.738 2.000 14.015
Runoff depth 28.413 61.151 49.136
Runoff volume 15.22 56.51 71.74
Runoff coefficient 0.450 0.968 0.778
Maximum flow 0.010 0.033 0.043
HYDROGRAPH Add Runoff "

Add Runoff "

0.043 0.043 0.085 0.085"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient L
Depth of flow 0.093 metre"
Velocity 1.167 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.113 metre"
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.214
333
.500
.124
.333
.500
.090
.333
.500
.250
.000
.000
.500
.500
.015
.000

Impervious Depression storage"

0.026
Catchment 8
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "

Add Runoff "

0.026

PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter metre"
Gradient g

Depth of flow 0

Velocity 1

Pipe capacity 2

Critical depth 0

ROUTE Zero Route"

Zero Route Reach length

0.026 0.026
HYDROGRAPH Combine

Combine "
Node #"

0.000
Pervious
0.024
6.381
95.581
63.151
15.22
34.738
28.413
6.85
0.450
0.007

0.026

8“

Maximum flow 0
Hydrograph volume 39

0.026 0.026

0.043

0.043

0.026

0.043 c.m/sec"
Impervious Total Area "
0.054 0.078 hectare"
1.072 1.986 minutes"”
88.972 90.109 minutes"
63.151 63.151 mm"
34.04 49.26 c.m"
2.000 12.116 mm"
61.151 51.035 mm"
32.96 39.81 c.m"
0.968 0.808 i
0.019 0.026 c.m/sec"

0.043"

c.m/sec"

.073
.001
.398
.088

metre"
m/sec”
c.m/sec"
metre"

( metre)"
0.026

0.043 c.m/sec"

.026
.807

c.m/sec"
c.m"
0.026"

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.026 0.000

CATCHMENT 9"

Rectangular"

Equal length"

Horton equation"

No description'

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"

0.026

0.026"

(hours) "
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10
.000
.019
317
.500
.019
317
.500
.000
317
.500
.250
.000
.000
.500
.500

Impervious Min.infiltration”
Impervious Lag constant

(hours) "

Impervious Depression storage"

0.047 0.000 0.026 0.026 c.m/sec"
Catchment 9 Pervious Impervious Total Area
Surface Area 0.124 0.090 0.214
Time of concentration 21.995 3.696 10.830
Time to Centroid 107.787 89.110 96.392
Rainfall depth 63 151 63.151 63.151
Rainfall volume 78.25 56.90 135.14
Rainfall losses 34.738 2.000 20.955
Runoff depth 28.413 61.151 42 .196
Runoff wvolume 35.21 55.09 90.30
Runoff coefficient 0.450 0.968 0.668
Maximum flow 0.018 0.032 0.047
HYDROGRAPH Add Runoff "

Add Runoff "

0.047 0.047 0.026 0.026"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient "
Depth of flow 0.097 metre"
Velocity 1.205 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.119 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.047 0.047 0.047 0.026 c.m/sec"

HYDROGRAPH Combine on

Combine "

Node #"

n
Maximum flow 0.047 c.m/sec"
Hydrograph volume 90.299 c.m"

0.047 0.047 0.047 0.047"
HYDROGRAPH Start - New Tributary"

Start - New Tributary"

0.047 0.000 0.047 0.047"

CATCHMENT 10"
Rectangular"
Equal length"
Horton equation"
No description"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"

hectare"
minutes"
minutes"
mmll

C. m"

mm n

mmll

c.m"

c.m/sec"

Pervious
Pervious
Pervious
Pervious
Pervious

Manning 'n'"
Max.infiltration"
Min.infiltration"

Lag constant (hours)"
Depression storage"
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Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"

0.005 0.000 0.047 0.047 c.m/sec"
Catchment 10 Pervious Impervious Total Area
Surface Area 0.019 0.000 0.019
Time of concentration 2.814 0.473 2.814
Time to Centroid 93.999 88.972 93.999
Rainfall depth 63.151 63.151 63.151
Rainfall volume 12.00 0.00 12.00
Rainfall losses 34.738 2.000 34.738
Runoff depth 28.413 6l.151 28.413
Runoff wvolume 5.40 0.00 5.40
Runoff coefficient 0.450 0.000 0.450
Maximum flow 0.005 0.000 0.005
HYDROGRAPH Add Runoff "

Add Runoff "

0.005 0.005 0.047 0.047"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient g"
Depth of flow 0.035 metre"
Velocity 0.618 m/sec”
Pipe capacity 2.398 c.m/sec"
Critical depth 0.039 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.005 0.005 0.005 0.047 c.m/sec"

HYDROGRAPH Combine 30"

Combine "

Node #"

"
Maximum flow 0.005 c.m/sec"
Hydrograph volume 5.399 c.m"

0.005 0.005 0.005 0.005"

HYDROGRAPH  Confluence 10"

Confluence "

Node #"

"
Maximum flow 0.005 c.m/sec"
Hydrograph volume 5.399 c.m"

0.005 0.005 0.005 0.000"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient %"
Depth of flow 0.035 metre"
Velocity 0.618 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.039 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.005 0.005 0.005 0.000 c.m/sec"
HYDROGRAPH  Combine 999"

Combine "

hectare"
minutes"
minutes™"
mmll

c N m"

mmll

mmll

e .m"

c.m/sec"



999 Node #"
n
Maximum flow 0.005 c.m/sec"
Hydrograph volume 5.399 & .m"
0.005 0.005 0.005 0.005"
40 HYDROGRAPH  Confluence 9"
7 Confluence "
9 Node #"
n
Maximum flow 0.047 c.m/sec"
Hydrograph volume 90.299 c.m"
0.005 0.047 0.005 0.000"
54 POND DESIGN"
0.047 Current peak flow c.m/sec"
0.025 Target outflow c.m/sec"
90.3 Hydrograph volume .. mM
3. Number of stages"
243.150 Minimum water level metre"
243.300 Maximum water level metre"
243.150 Starting water level metre"
0 Keep Design Data: 1 True; 0 = False"
Level Discharge Volume"
243.150 0.03040 0.4900"
243 .225 0.03210 3.820"
243 .300 0.03370 27.120"
Peak outflow 0.032 c.m/sec"
Maximum level 243.241 metre"
Maximum storage 8.925 c.m"
Centroidal lag 1.655 hours"
0.005 0.047 0.032 0.000 c.m/sec™
40 HYDROGRAPH Next link "
5 Next link "
0.005 0.032 0.032 0.000"
5l PIPE DESIGN"
0.032 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.179 metre"
Velocity 0.862 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.146 metre"
53 ROUTE Pipe Route 28"
28.20 Pipe Route 28 Reach length ( metre)"
0.000 X-factor <= 0.5"
24 .537 K-lag ( seconds)"
0.000 Default (0) or user spec. (1) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.560 Beta weighting factoxr"
54 .545 Routing time step ( seconds)™"
1 No. of sub-reaches"
Peak outflow 0.032 c.m/sec"
0.005 0.032 0.032 0.000 c¢.m/sec"
40 HYDROGRAPH Combine 8"
6 Combine "
8 Node #"
1]
Maximum flow 0.057 c.m/sec"
Hydrograph volume 129.923 c.m"
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243
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3
.200
.500
.200

0

5

.035
.013
.250
.200

53.50

23.

30.

24.

40

40

.474
736
.000
.500
000
.500
000

1

6
T 6

7
7

0.005 0.032 0.032 0.057"
HYDROGRAPH  Confluence 8"
Confluence "
Node #"
"
Maximum flow 0.057 c.m/sec"
Hydrograph volume 129.923 c.m"
0.005 0.057 0.032 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 True; 0 = False"
Level Discharge Volume"
243 .200 0.03240 1.830"
243.350 0.03400 5.080"
243.500 0.03550 27.810"
Peak outflow 0.035 c.m/sec"
Maximum level 243.429 metre"
Maximum storage 17.009 c.m"
Centroidal lag 1.694 hours"
0.005 0.057 0.035 0.000 c.m/sec"
HYDROGRAPH Next link "
Next 1link "
0.005 0.035 0.035 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.109 metre"
Velocity 1.690 m/sec"
Pipe capacity 0.088 c.m/sec"
Critical depth 0.151 metre"
ROUTE Pipe Route 54"
Pipe Route 54 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default (0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"

Beta weighting factor"

Routing time step

No. of sub-reaches"
Peak outflow
0.005 0.035
HYDROGRAPH Combine
Combine "
Node #"
"
Maximum f£low
Hydrograph volume
0.005 0.035
HYDROGRAPH Confluence
Confluence "

Node #"

( seconds)"

0.035 c.m/sec"
0.035 0.000 c.m/sec"
6"
0.119 c.m/sec"
280.797 c.m"
0.035 0.119"
'7Il



40

51

53

40

40

Maximum flow 0.043 c.m/sec"
Hydrograph volume 71.739 c.m"
0.005 0.043 0.035 0.o000"
POND DESIGN"
0.043 Current peak flow c.m/sec"
0.035 Target outflow c.m/sec"
71.7 Hydrograph volume c.m"
3. Number of stages"
243.200 Minimum water level metre"
243.500 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume™"
243.200 0.02710 0.4000"
243 .350 0.02900 6.940"
243.500 0.03020 31.840"
Peak outflow 0.029 c.m/sec"
Maximum level 243 .366 metre"
Maximum storage 9.603 c.m"
Centroidal lag 1.596 hours™"
0.005 0.043 0.029 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.005 0.029 0.029 0.000"
PIPE DESIGN"
0.029 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.165 metre"
Velocity 0.846 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.138 metre"
ROUTE Pipe Route 29"
28.60 Pipe Route 29 Reach length ( metre)"
0.000 X-factor <= 0.5"
25.367 K-lag ( seconds)"
0.000 Default (0) or user spec.(1l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.509 Beta weighting factor"
50.000 Routing time step ( seconds)™"
1 No. of sub-reaches"
Peak outflow 0.029 c.m/sec"
0.005 0.029 0.029 0.000 c.m/sec"
HYDROGRAPH Combine 6"
6 Combine "
6 Node #"
1]
Maximum flow 0.147 c.m/sec"
Hydrograph volume 354 .452 c.m"
0.005 0.029 0.029 0.147"
HYDROGRAPH  Confluence 6"
7 Confluence "
6 Node #"
"
Maximum flow 0.147 c.m/sec"
Hydrograph volume 354 .452 c.m"
0.005 0.147 0.029 0.000"
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0.147
0.100
354.5
3
243.200
243 .450
243.200
0

5

.107
.013
.375
.400

O O OO

52.90
0.000
34.696
0.000
0.500
30.000
0.559
75.000
1

6
4

7
5

0.036
0.025
60.1

POND DESIGN"

Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume™"
243.200 0.1034 3.110"
243 .325 0.1063 15.440"
243 .450 0.1081 60.240"
Peak outflow 0.107 c.m/sec"
Maximum level 243 .361 metre"
Maximum storage 28.216 c.m"
Centroidal lag 1.638 hours™"
0.005 0.147 0.107 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.005 0.107 0.107 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient g
Depth of flow 0.295 metre"
Velocity 1.144 m/sec"
Pipe capacity 0.111 c.m/sec"
Critical depth 0.240 metre"
ROUTE Pipe Route 53"
Pipe Route 53 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec. (1) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.107 c.m/sec"
0.005 0.107 0.107 0.000 c.m/sec"
HYDROGRAPH Combine 4"
Combine "
Node #"
n
Maximum flow 0.195 c.m/sec"
Hydrograph volume 501.022 c.m"
0.005 0.107 0.107 0.195"
HYDROGRAPH  Confluence CR
Confluence "
Node #"
"
Maximum flow 0.036 c.m/sec”
Hydrograph volume 60.129 c.m"
0.005 0.036 0.107 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"



3
241.750
242.000
241.750

0

40
5

51
0.014
0.013
0.250
0.400

53

31.50

0.266

33.435

0.000

0.500

30.000

0.500

46 .154

il

40
6
4

40
7
4

54
0.208
0.100
561.3
3.
243.200

Number of stages™
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1
Level Discharge
241.750 0.01270
241.875 0.01360
242.000 0.01410
Peak outflow
Maximum level
Maximum storage
Centroidal lag
0.005 0.036
HYDROGRAPH Next link "
Next link "
0.005 0.014
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Pipe Route 32"

metre"
metre"

metre"

= True; 0 =
Volume"
0.4000"
8.340"
37.170"

0.014
241.914
17.349
1.730

0.014

0.014

c.m/sec"

0.105
0.707
0.038
0.093

Pipe Route 32 Reach length

X-factor <= 0.5"
K-lag ( seconds)™

Default (0) or user spec. (1)

X-factor <= 0.5"
K-lag ( seconds) ™

Beta weighting factor"

False"

c.m/sec"

metre"

¢, m"

hours"
0.000 c.m/sec"

0.o000"

metre"
m/sec"
c.m/sec"
metre"

( metre)"

values used"

Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.014 c.m/sec"
0.005 0.014 0.014 0.000 c.m/sec"
HYDROGRAPH Combine 4"
Combine "
Node #"
n
Maximum flow 0.208 c.m/sec"
Hydrograph volume 561.291 c.m"
0.005 0.014 0.014 0.208"
HYDROGRAPH  Confluence 4"
Confluence "
Node #"
"
Maximum flow 0.208 c.m/sec"
Hydrograph volume 561.291 c.m"
0.005 0.208 0.014 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
244 .000 Maximum water level metre"
Starting water level metre"

243.200
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0 Keep Design Data: 1 = True; 0 = False"

Level Discharge Volume"
243.200 0.1717 3.370"
243.600 0.1747 15.090"
244 .000 0.1776 50.250"
Peak outflow 0.175 c.m/sec"
Maximum level 243.701 metre"
Maximum storage 23.930 c.m"
Centroidal lag 1.647 hours"
0.005 0.208 0.175 0.000 c¢.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.005 0.175 0.175 0.000"

PIPE DESIGN"

0.175 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.450 Diameter metre"

0.400 Gradient AL
Depth of flow 0.358 metre"
Velocity 1.292 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.294 metre"
ROUTE Pipe Route 28"

27.80 Pipe Route 28 Reach length ( metre)"

0.000 X-factor <= 0.5"

16.139 K-lag ( seconds)"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.758 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"

Peak outflow 0.175 c.m/sec"
0.005 0.175 0.175 0.000 c.m/sec"
HYDROGRAPH  Combine 3
6 Combine "
3  Node #"
1]
Maximum flow 0.235 c.m/sec"
Hydrograph volume 650.765 c.m"
0.005 0.175 0.175 0.235"
HYDROGRAPH  Confluence 3N
7 Confluence "
3  Node #"
n
Maximum flow 0.235 c.m/sec"
Hydrograph volume 650.765 c.m"
0.005 0.235 0.175 6.oo00"
PIPE DESIGN"
0.235 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient A
Surcharged HGL 0.677 "
Velocity 1.475 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.000 metre"
ROUTE Pipe Route 45"
44 .50 Pipe Route 45 Reach length ( metre)"

0.000 X-factor <= 0.5"
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16.135 K-lag ( seconds)™
0.000 Default (0) or user spec.(1l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds) "
0.758 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.235 c.m/sec"
0.005 0.235 0.235 0.000 c.m/sec"
HYDROGRAPH Combine 2"
6 Combine "
2 Node #"
"
Maximum flow 0.297 c.m/sec"
Hydrograph volume 755.302 c.m"
0.005 0.235 0.235 0.297"
HYDROGRAPH Confluence 2n
7 Confluence "
2 Node #"
n
Maximum flow 0.297 c.m/sec"
Hydrograph volume 755.302 ¢.m"
0.005 0.297 0.235 0.000"
POND DESIGN"
0.297 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
755 .3 Hydrograph volume c.m"
3. Number of stages"
242.100 Minimum water level metre"
242 .350 Maximum water level metre"
242.100 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
242.100 0.2831 2.500"
242.225 0.2932 7.000"
242.350 0.2998 23.820"
Peak outflow 0.292 c.m/sec"
Maximum level 242.224 metre"
Maximum storage 6.980 c.m"
Centroidal lag 1.629 hours"
0.005 0.297 0.292 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.005 0.292 0.292 o0.o000"
PIPE DESIGN"
0.292 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient "
Surcharged HGL 1.052 g"
Velocity 1.838 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.000 metre"
ROUTE Pipe Route 30"
30.00 Pipe Route 30 Reach length ( metre)"
0.000 X-factor <= 0.5"
16.135 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
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0.758 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.292 c.m/sec"
0.005 0.292 0.292 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.005 0.292 0.292 0.oo00"
POND DESIGN"
0.292 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
755.3 Hydrograph volume c.m"
3. Number of stages"
239.750 Minimum water level metre"
240.650 Maximum water level metre"
239.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
239.750 0.07500 0.5700"
240.200 0.1034 231.770"
240.650 0.1299 462 .970"
Peak outflow 0.111 c.m/sec"
Maximum level 240.328 metre"
Maximum storage 297.292 c.m"
Centroidal lag 2.287 hours"
0.005 0.292 0.111 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.005 0.111 0.111 0o.o00"
PIPE DESIGN"
0.111 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient g
Depth of flow 0.255 metre"
Velocity 1.192 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.232 metre"
ROUTE Pipe Route 25"
24.50 Pipe Route 25 Reach length ( metre)™"
0.000 X-factor <= 0.5"
15.418 K-lag ( seconds) "
0.000 Default (0) or user spec.(1l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.622 Beta weighting factor"
40.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.111 c.m/sec"
0.005 0.111 0.111 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine "
999 Node #"
"
Maximum flow 0.111 c.m/sec"
Hydrograph volume 760.084 c.m"
0.005 0.111 0.111 0.111°
HYDROGRAPH  Confluence 999"

7 Confluence "
999 Node #"



38
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Maximum flow 0.111
Hydrograph volume 760.084
0.005 Q.111 0.111

START/RE-START TOTALS 999"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

c.m/sec"
c.m"
0.000"

1.525
0.981
64.313"

hectare"
hectare"
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MIDUSS OQOutput
MIDUSS version
MIDUSS created
Units used:
Job folder:
Output filename:
Licensee name:
Company
Date & Time last used:
TIME PARAMETERS"

10

Version 2.25 rev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pst50.out”

Bob"

09/08/2022 at 11:36:18 AM"

.000 Time Step"
000 Max. Storm length"
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
038 Coefficient A"
.838 Constant B"
.668 Exponent C"
.400 Fraction R"
.000 Duration"
.000 Time step multiplier"
Maximum intensity 142.054 mm/hr"
Total depth 71.105 mm"
6 005hyd  Hydrograph extension used in this file"
CATCHMENT 2"
2 Rectangular"
1 Equal length"
2 Horton equation”
2 No description®
.500 % Impervious"
226 Total Area"
966 Flow length"
500 Overland Slope"
103 Pervious Area"
966 Pervious length"
500 Pervious slope"
123 Impervious Area"
966 Impervious length!
500 Impervious slope"
250 Pervious Manning 'n'"
000 Pervious Max.infiltration"
000 Pervious Min.infiltration"
500 Pervious Lag constant (hours)"
500 Pervious Depression storage"
015 Impervious Manning 'n'"
000 Impervious Max.infiltration"
000 Impervious Min.infiltration"
500 Impervious Lag constant (hours)"
000 Impervious Depression storage"
0.074 0.000 0.000 0.000 c.m/sec"
Catchment 2 Pervious Impervious Total Area "
Surface Area 0.103 0.123 0.226 hectare"
Time of concentration 13.975 2.459 5.953 minutes"
Time to Centroid 102.609 88.878 93.044 minutes"
Rainfall depth 71.105 71.105 71.105 mm"
Rainfall volume 73.12 87.58 160.70 c.m"
Rainfall losses 35.050 2.000 17.038 mm"
Runoff depth 36.056 69.105 54.068 mm"
Runoff wvolume 37.08 85.12 122.19 c.m"
Runoff coefficient 0:507 0. 972 0.760 "
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.074
.013
.000
.000

0.00

6
2

2

Maximum flow 0.026
HYDROGRAPH Add Runocff "
Add Runoff
0.074
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.074 0.074
HYDROGRAPH Combine
Combine "
Node #"

0.074 0.000
c.m/sec"

metre"

o
)

o N+ O

0.074
2"

Maximum flow
Hydrograph volume
0.074 0.074 0.074

HYDROGRAPH Start - New Tributary"

Start - New Tributary"

0.074 0.000

CATCHMENT 3"

Rectangular"

Equal length"

Horton equation"

No description"

% Impervious™"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"

0.074

¢ 121
.379
.398
.150

0.074
122.193

0.049 0.074 c.m/sec"

0.000"

metre™
m/sec"
c.m/sec"
metre!

( metre)"

0.000 c.m/sec"

c.m/sec"
c.m"
0.074"

0.074"

Pervious Manning 'n'"

Pervious Max.infiltration"

Pervious Min.infiltration"

Pervious Lag constant (hours)"

Pervious Depression storage"

Impervious Manning 'n'"

Impervious Max.infiltration"

Impervious Min.infiltration"

Impervious Lag constant (hours)™"

Impervious Depression storage"

0.074 0.000 0.074 0.074 c.m/sec"

Catchment 3 Pervious Impervious Total Area "
Surface Area 0.108 0.092 0.200 hectare"
Time of concentration 6.413 1.128 3.136 minutes"
Time to Centroid 96.785 88.878 91.882 minutes"
Rainfall depth 71.105 71.105 71.105 mm"
Rainfall wvolume 76.79 65.42 142 .21 c.m"
Rainfall losses 35.050 2.000 19.847 mm"
Runoff depth 36.056 69.105 51.259 mm"
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69

0

23

1

0

23

1

0

23

1

0

35

5

0

7

0

0

0

0

2

4

.074
.013
.000
.000

0.00

6
3

2

N =N

S

.700
.288
.607
.500
.087
.607
.500
.201
.607
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

38.94
0.50%7
0.038

Runoff wvolume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.074
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.074 0.074
HYDROGRAPH Combine
Combine "
Node #"

0.074 0

metre"
% "

0
3"

Maximum flow
Hydrograph volume
0.074

0.074 0

.074

.074

102.517
.074

102.52 c.m"
0.721 "
0.074

63.58
0.972
0.036

0.074"

c.m/sec"

0.120
1.377
2.398
0.150

metre"
m/sec"
c.m/sec"
metre"

( metre)"
0.074 c.m/sec"

c.m/sec"
c.m"
0.074"

0.074

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.074 0.000

CATCHMENT 4"

Rectangular"

Equal length"

Horton equation"

No description"

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope”
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"

0

.074 0.074"

Pervious Lag constant (hours)"
Pervious Depression storage"

Impervious Manning 'n'"
Impervious
Impervious
Impervious
Impervious

0.109

Catchment 4

Surface Area

Time of concentration

Time to Centroid

Rainfall depth

Rainfall volume

Lag constant

0.000 0
0.087
10.346
99.096
71.105
62.05

Pervious

Max.infiltration™
Min.infiltration"
(hours) "
Depression storage"

0.074 c.m/sec"
Impervious Total Area "
0.201 0.288
1.820 3.396
88.878 90.767
71.105 71.105
142.73 204.78

.074

mm"
c.m"

c.m/sec"

hectare"
minutes"
minutes"”
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.109
.013
.000
.000

0.00

6
4

2

N RN

.200
.112
.111
.500
.026
s il
.500
.086
111
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

35.050
36.056
31.46
0.507
0.029

Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.109
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length (
0.109 0.109 0.
HYDROGRAPH Combine
Combine "
Node #"

0.109 0.

c.m/se

metre"
%ll

4"

Maximum flow
Hydrograph volume 17
0.109 0.109 0.
HYDROGRAPH Start - New Tributa
Start - New Tributary"
0.10° 0.000
CATCHMENT 5"
Rectangular"
Equal length"
Horton equation”
No description™"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hour
Pervious Depression storage
Impervious Manning 'n'"
Impervious
Impervious
Impervious
Impervious
0.041
Catchment 5
Surface Area
Time of concentration
Time to Centroid

0.

Lag constant (ho
Depression stora
0.000 0.

0.026
12.209
101.009

Pervious

12.014
59.091
170.18
0.831
0.109

2.000
69.105
138.72
0.972
0.079

074 0.074"

cll

0.145
1.545
2.398
0.182

metre
m/sec"
c.m/sec"
metre"

metre)"

109 0.074 c.m/sec"

0.109
0.183
109

ryll

c.m/sec"
c.m"
0.109"

109 0.109"

S) n

Max.infiltration"
Min.infiltration"

urs) "

ge L
109 0.109 c.m/sec"
Impervious Total Area
0.086 0.112
2.148 3.491

88.878 90.498

mmll
mm"
cC ‘mll

c.m/sec"

hectare"
minutes"
minutes"
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N =N

100.000

0.242
.000
1.500
0.000
.000
1.500
0.242
.000
1.500
0.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

N O oooNoOouu

71.105
18.16
35.050
36.056
9.21
0.507
0.007

Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.041
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.041 0.041 0
HYDROGRAPH Combine 5"
Combine "
Node #"

0.041 0

metre"

oen
)

Maximum flow
Hydrograph volume

0.041 0.041

71.105
61.48
2.000
69.105
59.75
0.972
0.034

.109

c.m/sec"

0.091
1.156
2.398
0.111

( metre)"

.041

0.041
68.958

0.041

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.041 0.000

CATCHMENT 6"

Rectangular"

Equal length"

Horton equation"

No description"

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"

0.041

Catchment 6
Surface Area

Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"”
0.095 0.000 0.041
Pervious
0.000

mmll
C. m!l
mmll

71.105
79.64
9.535
61.570 mm"
68.96 c.m"
0.866 L

0.041 c.m/sec"

0.109"

metre"
m/sec"
c.m/sec"
metre"

0.109 c.m/sec"

c.m/sec"

c.m"
0.041"

0.041"

0.041 c.m/sec"

Impervious Total Area "
0.242

0.242 hectare"
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.000
.000

0.00
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.300
.146
.500
.500
.054
.500
.500
.092
.500
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

17.186
105.142
71.105
0.00
35.050
36.056
0.00
0.000
0.000

Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum f£low
HYDROGRAPH Add Runoff "
Add Runoff "
0.095
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.095 0.095
HYDROGRAPH Combine
Combine "
Node #"

0.095 0.041

c.m/sec"

metre"
%II
0.136
1.487
2.398
0.170

( metre)"
0.095
6"

Maximum flow 0.095
Hydrograph volume 167.235
0.095 0.095 0.095
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.095 0.000
CATCHMENT 7"
Rectangular"
Equal length"
Horton equation"
No description"
% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length”
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)?"
Impervious Depression storage"
0.050 0.000 0.095

0.095

3.023
88.889
71.105
172.07
2.000
69.105
167.23
0.972
0.095

minutes"
minutes"
mm "

c.m"

mm n

3.023
88.889
71.105
172.07
2.000
69.105 mm"
167.23 c.m"
0.972 u

0.095 c.m/sec"

0.041"

metre"
m/sec"
c.m/sec"
metre"

0.041 c.m/sec™

c.m/sec"

C.mll
0.095"

0.095"

0.095 c.m/sec"
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.050
.013
.000
.000

0.00

6
7
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.100
.078
.070
.500
.024
.070
.500
.054
.070
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500

hectare"
minutes"
minutes"
mm "

c..mY

mmll

mmll

€., mh

"

c.m/sec"

Catchment 7 Pervious Impervious Total Area "
Surface Area 0.054 0.092 0.146
Time of concentration 13.438 2.364 4.936
Time to Centroid 102.134 88.878 9% 957
Rainfall depth 71.105 71.105 71.105
Rainfall volume 38.10 65.71 103.81
Rainfall losses 35.049 2.000 14.129
Runoff depth 36.056 69.105 56.976
Runoff volume 19.32 63.87 83.19
Runoff coefficient 0.507 0.972 0.801
Maximum flow 0.014 0.036 0.050
HYDROGRAPH Add Runoff "
Add Runoff "
0.050 0.050 0.095 0.095"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.100 metre"
Velocity 1.227 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.123 metre"
ROUTE Zero Route™
Zero Route Reach length ( metre)"
0.050 0.050 0.050 0.095 c.m/sec"
HYDROGRAPH Combine 7"
Combine "
Node #"
n
Maximum flow 0.050 c.m/sec"
Hydrograph volume 83.185 c.m"
0.050 0.050 0.050 { . g50v
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.050 0.000 0.050 0.050"
CATCHMENT 8"
Rectangular"
Equal length"
Horton equation"
No description"

% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length™"

Pervious slope"

Impervious Area'
Impervious length"
Impervious slope"

Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious
Pervious
Impervious Manning 'n'"

Impervious Max.infiltration"
Impervious Min.infiltration"
Lag constant (hours)"

Impervious

Lag constant (hours)"
Depression storage"
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2.000
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.030
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.000
.000

H P oo

0.00
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42.100
0.214
71.333
1.500
0.124
71.333
1.500
0.090
71.333
1.500
0.250
35.000
5.000
0.500
7.500
0.015
0.000

Impervious Depression storage"

hectare"
minutes"”
minutes"
mmll

c . mll

mm"

mm"

c.m"

c.m/sec"

0.030 0.000 0.050 0.050 c.m/sec"
Catchment 8 Pervious Impervious Total Area "
Surface Area 0.024 0.054 0.078
Time of concentration 5.828 1.025 1.934
Time to Centroid 96.432 88.878 90.307
Rainfall depth 71..105 71.105 71.105
Rainfall volume 17.14 38.32 55.46
Rainfall losses 35.049 2.000 12.212
Runoff depth 36.056 69.105 58.893
Runoff volume 8.69 37.25 45.94
Runoff coefficient 0.507 0.972 0.828
Maximum flow 0.008 0.021 0.030
HYDROGRAPH Add Runoff "

Add Runoff "

0.030 0.030 0.050 0.050"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient "
Depth of flow 0.078 metre"
Velocity 1.046 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.094 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.030 0.030 0.030 0.050 c.m/sec"

HYDROGRAPH Combine g

Combine "

Node #"

"
Maximum flow 0.030 c.m/sec"
Hydrograph volume 45 .937 c.m"

0.030 0.030 0.030 0.030"
HYDROGRAPH Start - New Tributary"

Start - New Tributary"

0.030 0.000 0.030 0.030"

CATCHMENT 9"
Rectangular"
Equal length"
Horton equation"
No description"

[+

% Impervious"

Total Area"

Flow length'

Overland Slope"

Pervious Area"

Pervious length™"

Pervious slope"

Impervious Area"

Impervious length"
Impervious slope™"

Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
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10
.000
019
«317
.500
018
-3 L7
.500
.000
317
.500
.250
.000
.000
.500
.500

Impervious Min.infiltration"

Impervious Lag constant

(hours) "

Impervious Depression storage"

0.057 0.000 0.030 0.030 c¢c.m/sec"
Catchment 9 Pervious Impervious Total Area "
Surface Area 0.124 0.090 0.214 hectare"
Time of concentration 20.087 3.534 10.449 minutes™"
Time to Centroid 107.315 88.949 96.622 minutes"
Rainfall depth 71.105 71.105 71.105 mm"
Rainfall volume 88.10 64.06 152.17 c.m"
Rainfall losses 35.050 2.000 21.136 mm"
Runoff depth 36.056 69.105 49.970 mm"
Runoff volume 44 .68 62.26 106.94 c.m"
Runoff coefficient 0.507 0.972 0.703 .
Maximum flow 0.024 0.036 0.057 c.m/sec"
HYDROGRAPH Add Runoff "

Add Runoff *

0.057 0.057 0.030 0.030"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient 5"
Depth of flow 0.106 metre"
Velocity 1.274 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.131 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.057 0.057 0.057 0.030 c.m/sec"

HYDROGRAPH Combine gn

Combine "

Node #"

1"
Maximum flow 0.057 c.m/sec"
Hydrograph volume 106.935 c.m"

0.057 0.057 0.057 0.057"
HYDROGRAPH Start - New Tributary"

Start - New Tributary"

0.057 0.000 0.057 0.057"

CATCHMENT 10"
Rectangular"
Equal length"
Horton equation"
No description"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area'
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"

Pervious
Pervious
Pervious
Pervious
Pervious

Manning 'n'"
Max.infiltration"
Min.infiltration™"

Lag constant (hours)"
Depression storage"
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Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant (hours)™
Impervious Depression storage"

0.007 0.000 0.057 0.057 c.m/sec".
Catchment 10 Pervious Impervious Total Area
Surface Area 0.019 0.000 0.019
Time of concentration 2.570 0.452 2.570
Time to Centroid 95.060 88.878 95.060
Rainfall depth 71.105 71.105 71.105
Rainfall volume 13.51 0.00 13.51
Rainfall losses 35.050 2.000 35.049
Runoff depth 36.056 69.105 36.056
Runoff volume 6.85 0.00 6.85
Runoff coefficient 0.507 0.000 0.507
Maximum flow 0.007 0.000 0.007
HYDROGRAPH Add Runoff

Add Runoff "

0.007 0.007 0.057 0.057"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient o
Depth of flow 0.039 metre"
Velocity 0.662 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.044 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.007 0.007 0.007 0.057 c.m/sec"

HYDROGRAPH  Combine 10"

Combine "

Node #"

"
Maximum flow 0.007 c.m/sec"
Hydrograph wvolume 6.851 c.m"

0.007 0.007 0.007 0.007"

HYDROGRAPH Confluence 1o

Confluence "

Node #"

"
Maximum flow 0.007 c.m/sec"
Hydrograph volume 6.851 c.m"

0.007 0.007 0.007 0.000"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient "
Depth of flow 0.039 metre"
Velocity 0.662 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.044 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)"

0.007 0.007 0.007 0.000 c.m/sec"
HYDROGRAPH Combine 999"

Combine "

hectare"
minutes”
minutes"
mmll

C _mll

mm"

mm"

C .mll

c.m/sec"
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Node #"
"
Maximum flow 0.007 c.m/sec™"
Hydrograph volume 6.851 c.m"
0.007 0.007 0.007 0.007"
HYDROGRAPH Confluence g
Confluence "
Node #"
"
Maximum flow 0.057 c.m/sec"
Hydrograph volume 106.935 c.m"
0.007 0.057 0.007 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c . m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.150 0.03040 0.4900"
243 .225 0.03210 3.820"
243.300 0.03370 27.120"
Peak outflow 0.033 c.m/sec"
Maximum level 243.263 metre"
Maximum storage 15.601 c.m"
Centroidal lag 1.676 hours"
0.007 0.057 0.033 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.007 0.033 0.033 0.o000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient 5"
Depth of flow 0.181 metre"
Velocity 0.864 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.147 metre"

ROUTE Pipe Route 28"
Pipe Route 28 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default (0) or user spec. (1) values used"
X-factor <= 0.5"
K-lag ( seconds)"

Beta weighting factor"

Routing time step ( seconds)"

No. of sub-reaches™"
Peak outflow 0.033 c.m/sec"

0.007 0.033 0.033 0.000 c.m/sec"

HYDROGRAPH Combine g

Combine "

Node #"

1]
Maximum flow 0.061 c.m/sec"

Hydrograph volume 149.990 c.m"



0.007 0.033 0.033

40 HYDROGRAPH  Confluence 8"
7 Confluence "
8 Node #"
"
Maximum flow 0.061
Hydrograph volume 149.990
0.007 0.061 0.033
54 POND DESIGN"
0.061 Current peak flow c.m/sec"
0.035 Target outflow c.m/sec"
150.0 Hydrograph volume c.m"
3. Number of stages"
243.200 Minimum water level metre"
243.500 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 =
Level Discharge Volume"
243,200 0.03240 1.830"
243 .350 0.03400 5.080"
243.500 0.03550 27.810"
Peak outflow 0.035
Maximum level 243 .459
Maximum storage 21.634
Centroidal lag 1.725
0.007 0.061 0.035
40 HYDROGRAPH Next link "
5 Next link "
0.007 0.035 0.035
51 PIPE DESIGN"
0.035 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
2.200 Gradient "
Depth of flow 0.110
Velocity 1.694
Pipe capacity 0.088
Critical depth 0.152
53 ROUTE Pipe Route 54"
53.50 Pipe Route 54 Reach length

0.473 X-factor <= 0.5"
23.681 K-lag ( seconds)™
0.000 Default (0) or user spec.(l) wvalu
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)™
0.500 Beta weighting factor"
24.000 Routing time step ( seconds)"
1 No. of sub-reaches"

Peak outflow 0.035
0.007 0.035 0.035
40 HYDROGRAPH  Combine 6"
6 Combine "
6 Node #"
n"
Maximum flow 0.129
Hydrograph volume 316.326
0.007 0.035 0.035
40 HYDROGRAPH Confluence T

7 Confluence "
7 Node #"

0.061"

c.m/sec"
c -mll
0.00Q"

False"

c.m/sec"
metre”
c.m"
hours"
0.000 c.m/sec"

0.000"

metre"
m/sec"
c.m/sec"
metre"

( metre)™

es used"

c.m/sec"
0.000 c.m/sec"

c.m/sec"
c.m"
0.129"
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Maximum flow 0.050 c.m/sec"
Hydrograph volume 83.185 . m"
0.007 0.050 0.035 0.000"
POND DESIGN"
0.050 Current peak flow c.m/sec"
0.035 Target outflow c.m/sec"
83.2 Hydrograph volume c.m"
3. Number of stages"
243.200 Minimum water level metre"
243.500 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.02710 0.4000"
243.350 0.02900 6.940"
243.500 0.03020 31.840"
Peak outflow 0.029 c.m/sec"
Maximum level 243.389 metre"
Maximum storage 13.375 c.m"
Centroidal lag 1.614 hours"
0.007 0.050 0.029 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.007 0.029 0.029 0.000"
PIPE DESIGN"
0.029 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.166 metre"
Velocity 0.847 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.138 metre"
ROUTE Pipe Route 29"
28.60 Pipe Route 29 Reach length ( metre)"
0.000 X-factor <= 0.5"

25.332 K-lag ( seconds)™
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.512 Beta weighting factor"
50.000 Routing time step ( seconds)™"
1 No. of sub-reaches"
Peak outflow 0.029 c.m/sec"
0.007 0.029 0.029 0.000 c.m/sec"
HYDROGRAPH Combine 6"
6 Combine "
6 Node #"
"
Maximum flow 0:157 c.m/sec"
Hydrograph volume 398.574 c.m"
0.007 0.029 0.029 6. 157"
HYDROGRAPH  Confluence 6"
7 Confluence "
6 Node #"
"
Maximum flow 0.157 c.m/sec"
Hydrograph volume 398.574 c.m"
0.007 0157 0.029 0.000"
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0.000

34.691

0.000

0.500
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0.560
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0.041

0.025

69.0

POND DESIGN"

Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume € .m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.1034 3z110"
243 .325 0.1063 15.440"
243.450 0.1081 60.240"
Peak outflow 0.107 c.m/sec"
Maximum level 243.375 metre"
Maximum storage 33.399 c.m"
Centroidal lag 1.657 hours"
0.007 0.157 0.107 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.007 0.107 0.107 0.o00"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.296 metre"
Velocity 1.144 m/sec"
Pipe capacity 0.111 c.m/sec"
Critical depth 0.241 metre"
ROUTE Pipe Route 53"
Pipe Route 53 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default (0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step ( seconds)™"
No. of sub-reaches"
Peak outflow 0.107 c.m/sec"
0.007 0.107 0.107 0.000 c.m/sec"
HYDROGRAPH Combine an
Combine "
Node #"
"
Maximum flow 0.212 c.m/sec"
Hydrograph volume 573.754 c.m"
0.007 0.107 0.107 0.212"
HYDROGRAPH Confluence 5"
Confluence "
Node #"
"
Maximum flow 0.041 c.m/sec"
Hydrograph volume 68.958 c.m"
0.007 0.041 0.107 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
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3 Number of stages"

241.750 Minimum water level metre"

242.000 Maximum water level metre"
241.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
241.750 0.01270 0.4000"
241.875 0.01360 8.340"
242 .000 0.01410 37.170"
Peak outflow 0.014 c.m/sec"
Maximum level 241.931 metre"
Maximum storage 21.192 c.m"
Centroidal lag 1.763 hours"
0.007 0.041 0.014 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.007 0.014 0.014 0.000"
PIPE DESIGN"
0.014 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.250 Diameter metre"
0.400 Gradient "
Depth of flow 0.105 metre"
Velocity 0.707 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.094 metre"
ROUTE Pipe Route 32"
31.50 Pipe Route 32 Reach length ( metre)"
0.265 X-factor <= 0.5"
83.392 K-lag ( seconds)"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.500 Beta weighting factor"
46.154 Routing time step ( seconds)"
1 No. of sub-reaches"

Peak outflow 0.014 c.m/sec"
0.007 0.014 0.014 0.000 c.m/sec"

HYDROGRAPH Combine 4n
6 Combine "

4 Node #"
n
Maximum flow 0.225 c.m/sec"
Hydrograph volume 642.727 c.m"
0.007 0.014 0.014 0.225"

HYDROGRAPH Confluence 4"
7 Confluence "

4 Node #"
1]
Maximum flow 0.225 c.m/sec"
Hydrograph volume 642.727 c.m"
0.007 0.225 0.014 0.o000"
POND DESIGN"
0.225 Current peak flow c.m/sec"
0.100 Target outflow c.m/sec"
642.7 Hydrograph volume c.m"
3. Number of stages"
243.200 Minimum water level metre"
244 .000 Maximum water level metre"

243.200 Starting water level metre"
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0 Keep Design Data: 1 = True; 0 = False"

Level Discharge Volume"
243.200 0.1717 3.370"
243.600 0.1747 15.090"
244 .000 0.1776 50.250"
Peak outflow 0.176 c.m/sec"
Maximum level 243.785 metre"
Maximum storage 31.319 c.m"
Centroidal lag 1.668 hours"
0.007 0.225 0.176 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.007 0.176 0.176 0.000"

PIPE DESIGN"

0.176 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.450 Diameter metre"

0.400 Gradient "
Depth of flow 0.359 metre"
Velocity 1.292 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.295 metre"
ROUTE Pipe Route 28"

27.80 Pipe Route 28 Reach length ( metre)™

0.000 X-factor <= 0.5"
16.137 K-lag ( seconds)™"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.761 Beta weighting factor"

60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0 176 c.m/sec"
0.007 0.176 0.176 0.000 c.m/sec"
HYDROGRAPH  Combine 3
6 Combine "
3 Node #"
"
Maximum flow 0.247 c.m/sec"
Hydrograph volume 743.587 e.m"
0.007 0.176 0.176 0.247"
HYDROGRAPH  Confluence 3
7 Confluence "
3 Node #"
n
Maximum flow 0.247 c.m/sec"
Hydrograph volume 743.587 c.m"
0.007 0.247 0.176 0.000"
PIPE DESIGN"
0.247 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient "
Surcharged HGL 0.748 g
Velocity 1.551 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.000 metre"
ROUTE Pipe Route 45"
44 .50 Pipe Route 45 Reach length ( metre)"

0.000 X-factor <= 0.5"
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1

6
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0.
0.
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3.
100
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100

0

5

295
013
450

0.400

30.00

0.
16.
0.
0
30.

000
135
000
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000

K-lag ( seconds)"
Default (0) or user spec.(l) values used"
X-factor <= 0.5"

K-lag ( seconds)"
Beta weighting factor™"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.247 c.m/sec"
0.007 0.247 0.247 0.000 c.m/sec”
HYDROGRAPH  Combine 2"
Combine "
Node #"
n
Maximum flow 0+321 c.m/sec"
Hydrograph volume 865.780 &
0.007 0.247 0.247 0.321"
HYDROGRAPH  Confluence 2"
Confluence "
Node #"
n
Maximum flow 0.321 c.m/sec"
Hydrograph volume 865.780 c.m"
0.007 0.321 0.247 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume ¢ .m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume™
242.100 0.2831 2.500"
242 .225 0.2932 7.000"
242 .350 0.2998 23.820"
Peak outflow 0.295 c.m/sec"
Maximum level 242.254 metre"
Maximum storage 10.912 c.m"
Centroidal lag 1.650 hours"
0.007 0.321 0.295 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.007 0.295 0.295 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Surcharged HGL 1.068 "
Velocity 1.853 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.000 metre"
ROUTE Pipe Route 30"

Pipe Route 30 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default (0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds)"
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7 Confluence "
999 Node #"

0.761 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.295 c.m/sec"
0.007 0.295 0.295 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.007 0.295 0.295 c.o000"
POND DESIGN"
0.295 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
867.5 Hydrograph volume c.m"
3. Number of stages"
239.750 Minimum water level metre"
240.650 Maximum water level metre"
239.750 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
239.750 0.07500 0.5700"
240.200 0.1034 231.770"
240.650 0.1299 462.970"
Peak outflow 0.116 c.m/sec"
Maximum level 240.418 metre"
Maximum storage 343.559 c.m"
Centroidal lag 2.343 hours™
0.007 0.295 0.116 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.007 0.116 0.116 0.000"
PIPE DESIGN"
0.116 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient EA
Depth of flow 0.263 metre"
Velocity 1.205 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.238 metre"
ROUTE Pipe Route 25"
24 .50 Pipe Route 25 Reach length ( metre)"
0.000 X-factor <= 0.5"
15.253 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"
0.637 Beta weighting factor"
40.000 Routing time step { seconds)"
1 No. of sub-reaches"
Peak outflow 0.116 c.m/sec"
0.007 0.116 0.116 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine "
999 Node #"
"
Maximum flow 0.117 c.m/sec"
Hydrograph volume 873.341 c.m"
0.007 0.116 0.116 0.117"
HYDROGRAPH Confluence 999"
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Maximum flow 0.117
Hydrograph volume 873.341
0.007 0.117 0.116

START/RE-START TOTALS 999"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

c.m/sec"

C.m"

0.000"
1.525 hectare"
0.981 hectare"
64 .313"
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MIDUSS Output
MIDUSS version
MIDUSS created
Units used:
Job folder:
Output filename:
Licensee name:
Company
Date & Time last used:
TIME PARAMETERS"

10

Version 2.25 vrev. 473"
February-07-10"

ie METRIC"
C:\swm\MIDUSS\15888"
pstl1l00.out"

Bob"

09/08/2022 at 7:37:04 AM"

000 Time Step"
000 Max. Storm length”
000 Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"
.041 Coefficient A"
5 01 Constant B"
.657 Exponent C"
.400 Fraction R"
.000 Duration"
.000 Time step multiplier"
Maximum intensity 155.782 mm/hr"
Total depth 78.830 mm"
6 005hyd Hydrograph extension used in this file"
CATCHMENT 2"
2 Rectangular"
1 Equal length"
2 Horton equation"
2 No description"
.500 % Impervious"
.226 Total Area"
.966 Flow length"
.500 Overland Slope"
.103 Pervious Area"
.966 Pervious length"
.500 Pervious slope"
.123 Impervious Area"
.966 Impervious length"
.500 Impervious slope"
.250 Pervious Manning 'n'"
.000 Pervious Max.infiltration"
.000 Pervious Min.infiltration"
.500 Pervious Lag constant (hours)"
.500 Pervious Depression storage"
.015 Impervious Manning 'n'"
.000 Impervious Max.infiltration"
.000 Impervious Min.infiltration"
.500 Impervious Lag constant (hours)"
.000 Impervious Depression storage"
0.085 0.000 0.000 0.000 c.m/sec"
-Catchment 2 Pervious Impervious Total Area "
Surface Area 0.103 0.123 0.226 hectare"
Time of concentration 13.181 2.369 5.836 minutes™
Time to Centroid 102.911 88.849 93.357 minutes"
Rainfall depth 78.830 78.830 78.830 mm"
Rainfall volume 81.06 97.10 178.16 c.m"
Rainfall losses 35.397 2.000 17.196 mm"
Runoff depth 43.433 76.830 61.635 mm"
Runoff volume 44 .66 94 .63 139.29 c.m"
Runoff coefficient 0.551 0.975 0.782 o
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.000
.200
.638
.500
.108
.638
.500
.092
.638
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

Maximum flow 0.032
HYDROGRAPH Add Runoff "
Add Runoff "
0.085
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.085 0.085
HYDROGRAPH Combine
Combine "
Node #"

0.085 0.000

c.m/sec"

0.085
2I|

Maximum flow
Hydrograph volume
0.085 0.085 0.085
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.085 0.000
CATCHMENT 3"
Rectangular"
Equal length"
Horton equation"
No description"
% Impervious”
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length!"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning- 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious Lag constant (hours)"
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious Lag constant
Impervious Depression storage"
0.084 0.000 0.085
Catchment 3 Pervious
Surface Area 0.108
Time of concentration 6.048
Time to Centroid 97.400
Rainfall depth 78.830
Rainfall volume 85.14
Rainfall losses 35.397
Runoff depth 43.433

0.085

0.053

0.129
1.436
2.398
0.160

0.085
139.294

0.085 c.m/sec”

c.o00"

metre"
m/sec™
c.m/sec”
metre"

( metre)"

0.000 c.m/sec”

c.m/sec"
c.m"
0.085"

0.085"

(hours) "

0.085 c.m/sec"

Impervious Total Area "

0.092 0.200 hectare"
1.087 3.066 minutesg"
88.849 92.260 minutes"
78.830 78.830 mm"

72 .52 157.66 c.m"
2.000 20.034 mm"
76.830 58.796 mm"
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.700
.288
.607
.500
.087
.607
.500
.201
.607
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

46 .91
0.551
0.044

Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.084
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.084 0.084 0
HYDROGRAPH Combine 3"
Combine "
Node #"

0.084 0

metre"
gu

Maximum flow
Hydrograph volume

0.084 0.084 0

70.6
0.97
0.04

.085

c.m/sec"

0.128
1.430
2.398
0.159

( metre)"

.084

0.084

117.592
.084

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.084 0.000 0

CATCHMENT 4"

Rectangular"

Equal length"

Horton equation"

No description"

% Impervious"
Total Area"
Flow length"
Overland Slope"
Pervious Area"
Pervious length”
Pervious slope"
Impervious Area"
Impervious length™
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration”
Pervious Lag constant
Pervious
Impervious
Impervious

Manning 'n'"

.084

(hours) "
Depression storage"

Max.infiltration"

Impervious Min.infiltration"
Impervious Lag constant (hours)"
Impervious Depression storage"

0.122 0.000 0
Catchment 4

Surface Area

Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume

0.087
9.758
99.544
78.830
68.79

Pervious

.084

8 117.59 ¢ .m"
5 0.746 u
0 0.084 c.m/sec"

0.085"

metre"
m/sec"
c.m/sec"
metre"

0.085 c.m/sec"

c.m/sec"

C 'mll
0.084"

0.084"

0.084 c.m/sec"

Impervious Total Area "
0.201
1.754
88.849
78.830
158.

hectare"
minutes™"
minutes™"
mmll

c .mll

0.288
3.333
90.959
78.830

24 227.03
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.112
o i B
.500
.026
.111
.500
.086
<111
.500
.250
.000
.000
.500
.500
.015
.000
.000
.500
.000

35.397
43.433
37.90
0.551
0.035

Rainfall losses

Runoff depth

Runoff volume

Runoff ccoefficient
Maximum flow
HYDROGRAPH Add Runoff "

2.000
76.830
154.23
0.975
0.087

Add Runoff
0.122
PIPE DESIGN"
Current pe
Manning 'n
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical dept

0.122 0.084

ak flow

c.m/sec"

metre"
%n
0.154
1.600
2.398
h 0.193

ROUTE Zero Route"

Zero Route
0.122
HYDROGRAPH
Combine
Node #"
"
Maximum flow
Hydrograph vo
0.122
HYDROGRAPH St

Reach length
0.122
Combine

( metre)™
0.122
4"

0.122

192.127
0:122 0.122
art - New Tributary"

lume

Start - New Tributary"

0.122
CATCHMENT 5"

Rectangula
Equal leng
Horton equ
No descrip
Total Area
Flow lengt
Overland S

0.000 0.122
r "

thll

ation"

tion"

% Impervious"

hll
lope"

Pervious Area"

Pervious 1
Pervious s
Impervious
Impervious
Impervious
Pervious M
Pervious M
Pervious M
Pervious L
Pervious D
Impervious
Impervious
Impervious
Impervious
Impervious
0.046
Catchment 5
Surface Area
Time of conce

Time to Centroid

ength"

lope"

Area"

length"

slope"

anning 'n'"

ax.infiltration"

in.infiltration"

ag constant (hours)"

epression storage"

Manning 'n'"

Max.infiltration"

Min.infiltration"

Lag constant (hours)"

Depression storage"
0.000 0.122

Pervious

0.026

11.515

101.294

ntration

12:.119 mm"

66.711 mm"

192.13 c.m"
0.846 n

0.122 c.m/sec"

0.084"

metre"
m/sec"
c.m/sec"
metre"

0.084 c.m/sec"

c.m/sec"

C -m"
0.122"

0.122"

0.122 c.m/sec"

Impervious Total Area "
0.086
2.070
88.849

hectare”
minutes"
minutes"

0.112
3.421
90.629
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000
.242
.000
.500
.000
.000
.500
.242
.000
.500
.250
.000
.000
.500
.500
015
.000
.000
.500
.000

78.830
20.13
35.397
43.433
11.09
0.551
0.009

Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.046
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route™”
Zero Route Reach length
0.046 0.046
HYDROGRAPH Combine
Combine "
Node #"

0.046

metre"

on
)

Sll

Maximum flow
Hydrograph volume
0.046 0.046
Start - New Tributary"
0.046 0.000
CATCHMENT 6"
Rectangular"
Equal length"
Horton equation"
No description™”
% Impervious"
Total Area"
Flow length"
Overland Slope™"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area'
Impervious length"
Impervious slope"
Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious
Pervious
Impervious
Impervious
Impervious
Impervious
Impervious
0.105
Catchment 6
Surface Area

Depression storage"
Manning 'n'"

Max.infiltration"
Min.infiltration”
Lag constant

0.000
Pervious
0.000

0.122

c.m/sec"

0.096
1.197
2.398
0.118

0.046
77.522
0.046
HYDROGRAPH Start - New Tributary"

0.046

Lag constant (hours)"

mmll
. m"
mmll

78.830
68.16
2.000
76.830
66.43
0.975
0.037

78.830
88.29
9.614
69.216 mm"
77.52 c.m"
0.878 v

0.046 c.m/sec"

0.122"

metre"
m/sec"
c.m/sec"
metre"

( metre)™
0.046

0.122 c.m/sec"

c.m/sec"
c.m"
0.046"

0.046"

(hours) "
Depression storage"
0.046

0.046 c.m/sec"
Impervious Total Area "
0.242 0.242 hectare"
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Time of concentration 16.209 2.914 2.914 minutesg"
Time to Centroid 0.000 88.849 88.849 minutes"
Rainfall depth 78.830 78.830 78.830 mm"
Rainfall volume 0.00 190.77 190.77 c.m"
Rainfall losses 78.830 2.000 2.000 mm"
Runoff depth 0.000 76.830 76.830 mm"
Runoff wvolume 0.00 185.93 185.93 c.m"
Runoff coefficient 0.000 0.975 0.975 "
Maximum flow 0.000 0.105 0.105 c.m/sec"
HYDROGRAPH Add Runoff "

Add Runoff "

0.105 0.105 0.046 0.046"

PIPE DESIGN"

Current peak flow c.m/sec"

Manning 'n'"

Diameter metre"

Gradient "
Depth of flow 0.142 metre"
Velocity 1.528 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.178 metre"
ROUTE Zero Route"

Zero Route Reach length ( metre)™

0.105 0.105 0.105 0.046 c.m/sec"
HYDROGRAPH  Combine 6"
Combine "
Node #"
n
Maximum flow 0.105 c.m/sec"
Hydrograph volume 185.929 c.m"
0.105 0.165 0.105 0.105"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.105 0.000 0.105 0.105"
CATCHMENT 7"
Rectangular"
Equal length"
Horton equation"
No description"

[}

% Impervious™"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"

Pervious
Pervious
Pervious
Pervious
Pervious

Impervious
Impervious
Impervious
Impervious
Impervious

0.057

Manning 'n'"
Max.infiltration"
Min.infiltration"

Lag constant (hours)"
Depression storage"
Manning 'n'"
Max.infiltration"
Min.infiltration"

Lag constant (hours)"
Depression storage"

0.000 0.105 0.105 c.m/sec"
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Catchment 7 Pervious Impervious Total Area "
Surface Area 0.054 0.092 0.146 hectare"
Time of concentration 12.674 2.278 4.844 minutes"
Time to Centroid 102.447 88.849 92.205 minutes"
Rainfall depth 78.830 78.830 78.830 mm"
Rainfall volume 42 .24 72.85 115.09 c.m"
Rainfall losses 35.397 2.000 14.257 mm"
Runoff depth 43.433 76.830 64.574 mm"
Runoff volume 23.27 71.00 94.28 c.m"
Runoff coefficient 0.551 0.975 0.819 "
Maximum flow 0.017 0.040 0.057 c.m/sec"
HYDROGRAPH Add Runoff "
Add Runoff "
0.057 0.057 0.105 0.105"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient %"
Depth of flow 0.107 metre"
Velocity 1.275 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.131 metre"
ROUTE Zero Route"
Zero Route Reach length ( metre)"
0.057 0.057 0.057 0.105 c.m/sec"
HYDROGRAPH  Combine A
Combine "
Node #"
"
Maximum flow 0.057 c.m/sec"
Hydrograph volume 94.277 c.m"
0.057 0.057 0.057 0.057"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.057 0.000 0.057 0.057"
CATCHMENT 8"
Rectangular"
Equal length"
Horton equation"
No description"

)

% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"
Impervious length"
Impervious slope"

Pervious Manning 'n'"
Pervious Max.infiltration"
Pervious Min.infiltration"
Pervious
Pervious Depression storage"
Impervious Manning 'n'"
Impervious Max.infiltration"
Impervious Min.infiltration"
Impervious

Lag constant (hours)™"

Lag constant (hours)™"
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»1.00
.214
.333
.500
.124
.333
.500
.090
«333
.500
.250
.000
.000
.500
.500
.015
.000

Impervious Depression storage"

0.033
Catchment 8
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "

Add Runoff "

0.033

PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient

Depth of flow

Velocity

Pipe capacity

Critical depth

ROUTE Zero Route"

Zero Route Reach length

0.033 0.033
HYDROGRAPH Combine

Combine "
Node #"

0.000
Pervious
0.024
5.497
97.035
78.830
19.00
35.397
43.433
10.47
0.551
0.010

0.033

metre"
%II
0
1L
2
0

8“

0
51

Maximum flow
Hydrograph volume

0.033 0.033

0.057

0.057

0.033

0.057 c.m/sec"
Impervious Total Area "
0.054 0.078 hectare"
0.988 1.898 minutes"
88.849 90.501 minutes"
78.830 78.830 mm"
42 .49 61.49 c.m"
2.000 12.320 mm"
76.830 66.511 mm"
41 .41 51.88 c.m"
0.975 0.844 L

0.023 0.033 c.m/sec"

0.057"

c.m/sec"

.082
.081
.398
.100

metre"
m/sec"
c.m/sec"
metre"

( metre)"
0.033

0.057 c.m/sec"

c.m/sec"
c.m"
0.033"

.033
.878

HYDROGRAPH Start - New Tributary"

Start - New Tributary"
0.033 0.000

CATCHMENT 9"

Rectangular"

Equal length"

Horton equation"

No description"

% Impervious"

Total Area"

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope™"

Pervious Manning 'n'"

Pervious Max.infiltration"

Pervious Min.infiltration"

Pervious Lag constant

Pervious Depression storage"

Impervious Manning 'n'"

Impervious Max.infiltration"

0.033

0.033"

(hours) "
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.000 Impervious Min.infiltration"
.500 Impervious Lag constant (hours)"
.000 Impervious Depression storage"
0.066 0.000 0.033 0.033 c.m/sec"
Catchment 9 Pervious Impervious Total Area "
Surface Area 0.124 0.090 0.214 hectare"
Time of concentration 18.945 3.406 10.203 minutes"
Time to Centroid 107.631 88.877 97.080 minutes"
Rainfall depth 78.830 78.830 78.830 mm"
Rainfall volume 97.68 71.02 168.70 c.m"
Rainfall losses 35:.397 2.000 21.337 mm"
Runoff depth 43.433 76.830 57.493 mm"
Runoff volume 53.82 69.22 123.04 c.m"
Runoff coefficient 0.. 551 0.975 0.729 L
Maximum flow 0.027 0.039 0.066 c.m/sec"
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.066 0.066 0.033 0.033"
PIPE DESIGN"
.066 Current peak flow c.m/sec"
.013 Manning 'n'"
.000 Diameter metre"
.000 Gradient %"
Depth of flow 0.114 metre"
Velocity 1.328 m/sec"
Pipe capacity 2.398 c.m/sec"
Critical depth 0.141 metre"
ROUTE Zero Route"
0.00 Zero Route Reach length ( metre)"
0.066 0.066 0.066 0.033 c.m/sec"
HYDROGRAPH  Combine gn
6 Combine "
9 Node #"
"
Maximum flow 0.066 c.m/sec"
Hydrograph volume 123.036 c.m"
0.066 0.066 0.066 0.066"
HYDROGRAPH Start - New Tributary"
2 Start - New Tributary"
0.066 0.000 0.066 0.066"
CATCHMENT 10"
2 Rectangular"
1 Equal length"
2 Horton equation"
10 No description"
.000 % Impervious"
.019 Total Area"
.317 Flow length"
.500 Overland Slope"
.019 Pervious Area"
«317 Pervious length"
.500 Pervious slope"
.000 Impervious Area"
.317 Impervious length"
.500 Impervious slope"
.250 Pervious Manning 'n'"
.000 Pervious Max.infiltration"
.000 Pervious Min.infiltration"
.500 Pervious Lag constant (hours)"
.500 Pervious Depression storage"



.015
.000
.000
.500
.000

N oooo

40
4

51

.008
.013
.000
.000

P R OO

53
0.00

40
6
10

40
7
10

51

.008
.013
.000
.000

B R OO

0.00

6

Manning 'n'"
Max.infiltration"
Min.infiltration"
Lag constant (hours)"
Depression storage"
0.000 0.066
Pervious
0.019
2.424
95, 757
78.830
14.98
35.397
43.
8.25
0.551
0.008

Impervious
Impervious
Impervious
Impervious
Impervious
0.008
Catchment 10
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff "
Add Runoff "
0.008
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.008 0.008
HYDROGRAPH Combine
Combine "
Node #"

O O O

0.008 0.066

c.m/sec"

metre"
"
.041
.693
.398
.048

o N O O

0.008
10"

0.008
8.252
0.008
10"

Maximum flow
Hydrograph volume
0.008 0.008
HYDROGRAPH Confluence
Confluence "
Node #"
1]
0.008
8.252
0.008

Maximum flow
Hydrograph volume
0.008
PIPE DESIGN"
Current peak flow
Manning 'n'"
Diameter
Gradient
Depth of flow
Velocity
Pipe capacity
Critical depth
ROUTE Zero Route"
Zero Route Reach length
0.008 0.008
HYDROGRAPH Combine
Combine "

0.008
c.m/sec"

metre"
%Il
0.041
0.693
2.398
0.048

0.008
999¢

433 0.
.00
.000
.000

0.066 c.m/sec"

Impervious Total Area "
0.
0.436
0.
78.830
0.
78.830

hectare"
minutes"
minutes"
mm "

c.m"

mmll

0.019
2.424
95.757
78.830
14 .98
35.397
43 .433 mm"

8.25 c.m"
0.551 "

0.008 c.m/sec"

000
000
00

000

0.066"

metre"
m/sec"
c.m/sec"
metre"

( metre)"

0.066 c.m/sec"

c.m/sec"
c.m"
0.008"

c.m/sec"
c.m"
0.000"

metre"
m/sec"
c.m/sec"
metre"

( metre)"

0.000 c.m/sec"



40

54
0
0

999

7
9

.066
.025

123.0

243
243
243

40

51
0

o O O

53

3.
.150
.300
.150

0

5

.033
.013
.250
.400

28.20

24

o O

54.

40

.000
.446
.000
.500
.000
B3
545

1

6
8

Node #"
"
Maximum flow 0.008 c.m/sec"
Hydrograph volume 8.252 c.m"
0.008 0.008 0.008 0.008"
HYDROGRAPH Confluence 9"
Confluence "
Node #"
n
Maximum flow 0.066 c.m/sec"
Hydrograph volume 123.036 c.m"
0.008 0.066 0.008 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.150 0.03040 0.4900"
243.225 0.03210 3.820"
243.300 0.03370 27.120"
Peak outflow 0.033 c.m/sec"
Maximum level 243.280 metre"
Maximum storage 20.989 c.m"
Centroidal lag 1.710 hours"
0.008 0.066 0.033 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.008 0033 0.033 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.183 metre!
Velocity 0.865 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.148 metre"
ROUTE Pipe Route 28"
Pipe Route 28 Reach length ( metre)"

X-factor <= 0.5"
K-lag ( seconds)"

Default (0) or user spec.(l) values used"

X-factor <= 0.5"
K-lag ( seconds)™"

Beta weighting factor"

Routing time step

No. of sub-reaches"
Peak outflow
0.008 0.033
HYDROGRAPH Combine
Combine "
Node #"

Maximum flow
Hydrograph volume

( seconds)™"

0.033 c.m/sec"
0.033 0.000 c.m/sec"
8"
0.065 c.m/sec"
176.077 .t



0
0

7
8

.065
035

176.1

243
243
243

40

51
0
0
0
2

53

3.
.200
.500
.200

0

5

. 035
.013
.250
.200

53.50

23

30.

24 .

40

40

.473
. 646
.000
.500
000
.500
000

1

6
6

7
7

0.008 0.033
HYDROGRAPH Confluence
Confluence "
Node #"
n
Maximum flow
Hydrograph volume
0.008 0.065
POND DESIGN"
Current peak flow c

0.033
8"

0.065
176.077
0.033

.m/sec"

Target outflow c.m/sec"

Hydrograph volume c
Number of stages"
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1 =

True;

_mll

metre"
metre"
metre"

Level Discharge Volume"

243.200 0.03240

243 .350 0.03400

243.500 0.03550 2
Peak outflow
Maximum level
Maximum storage
Centroidal lag

0.008 0.065

HYDROGRAPH Next link "

Next link "

0.008 0.035

PIPE DESIGN"

1.830"
5.080"
7.810"
0.035
243.481
24 .945
1.776
0.035

0.035

Current peak flow c.m/sec"

Manning 'n'"
Diameter metre"
Gradient "

Depth of flow

Velocity

Pipe capacity

Critical depth

ROUTE Pipe Route 54"

0.110
1.697
0.088
0.153

Pipe Route 54 Reach length

X-factor <= 0.5"
K-lag ( seconds)"

Default (0) or user spec.(l) wvalu

X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor"
Routing time step (
No. of sub-reaches"
Peak outflow
0.008 0.035

seconds) "

0.035
0.035

HYDROGRAPH Combine 6"

Combine "

Node #"

(1]
Maximum flow
Hydrograph volume

0.008 0.035

HYDROGRAPH Confluence

Confluence "

Node #"

0.138
363.114
0.035

'7"

0.065"

c.m/sec"
c.m"
0.000Q"

0 = False”

c.m/sec"
metre"
c.m"
hours"”
0.000 c.m/sec"

0.o00"

metre"
m/sec"
c.m/sec"
metre"

( metre)"

es used"

c.m/sec"
0.000 c.m/sec"

c.m/sec"
c.m"
0.138"



40

51

53

40

40

0.057
0.035
94 .3

3.
243.200
243.500
243.200
0

5

0.029
0.013
0.250
0.400

28.60
0.000
25.300
0.000
0.500
30.000
0.515
50.000
1

6
6

7
6

Maximum flow 0.057 c.m/sec"

Hydrograph volume 94.277 c.m"
0.008 0.057 0.035 0.o000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.02710 0.4000"
243.350 0.02900 6.940"
243.500 0.03020 31.840"
Peak outflow 0.029 c.m/sec"
Maximum level 243.409 metre"
Maximum storage 16.756 c.m"
Centroidal lag 1.631 hours"
0.008 0.057 0.029 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.008 0.029 0.029 0.o00"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient %
Depth of flow 0.166 metre"
Velocity 0.848 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.139 metre"

ROUTE Pipe Route 29"

Pipe Route 29 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default (0) or user spec.(l) values used"
X-factor <= 0.5"
K-lag ( seconds) "
Beta weighting factoxr"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.029 c.m/sec"
0.008 0.029 0.029 0.000 c.m/sec"
HYDROGRAPH  Combine 6"
Combine "
Node #"
n
Maximum flow 0.167 c.m/sec"
Hydrograph volume 458.783 c.m"
0.008 0.029 0.029 0.167"
HYDROGRAPH Confluence 6"
Confluence "
Node #"
"
Maximum flow 0.167 c.m/sec"
Hydrograph volume 458.783 c.m"

0.008 0.167 0.029 0.000"



54 POND DESIGN"
0.167 Current peak flow c.m/sec"
0.100 Target outflow c.m/sec"
458.8 Hydrograph volume ¢ "
3, Number of stages"
243.200 Minimum water level metre"
243.450 Maximum water level metre"
243.200 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
243.200 0.1034 3.110"
243.325 0.1063 15.440"
243 .450 0.1081 60.240"
Peak outflow 0.107 c.m/sec"
Maximum level 243.391 metre"
Maximum storage 39.164 c.m"
Centroidal lag 1.688 hours"
0.008 0.167 0.107 0.000 c.m/sec"
40 HYDROGRAPH Next link "
5 Next link "
0.008 0.107 0.107 0.000"
51 PIPE DESIGN"
0.107 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.375 Diameter metre"
0.400 Gradient "
Depth of flow 0.297 metre"
Velocity 1.144 m/sec"
Pipe capacity 0.111 c.m/sec"
Critical depth 0.241 metre"
53 ROUTE Pipe Route 53"
52.90 Pipe Route 53 Reach length { metre)"
0.000 X-factor <= 0.5"
34.687 K-lag ( seconds)"
0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds) "
0.562 Beta weighting factor"
75.000 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.107 c.m/sec"
0.008 0.107 0.107 0.000 c.m/sec"
40 HYDROGRAPH Combine 4"
6 Combine "
4 Node #"
n
Maximum flow 0.226 c.m/sec"
Hydrograph volume 646.140 c.m"
0.008 0.107 0.107 0.226"
40 HYDROGRAPH  Confluence 5
7 Confluence "
5 Node #"
n
Maximum flow 0.046 c.m/sec"
Hydrograph volume 77.522 c.m"
0.008 0.046 0.107 0.000"
54 POND DESIGN"
0.046  Current peak flow c.m/sec"
0.025 Target outflow c.m/sec"
77.5 Hydrograph volume c.m'"



3

241.750

242

.000

241.750

40
51
0

0
0
0

53

0

5

.014
.013
.250
.400

31.50

33

30.

46.

40

40

54
0
0

.264
«353
.000
.500
000
.500
154

1

6
4

7
4

.239
.100

723 .4

243
244
243

3
.200
.000
.200

Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
241.750 0.01270 0.4000"
241.875 0.01360 8.340"
242,000 0.01410 37.170"
Peak outflow 0.014 c.m/sec"
Maximum level 241.946 metre"
Maximum storage 24 .695 c.m"
Centroidal lag 1.797 hours"
0.008 0.046 0.014 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.008 0.014 0.014 0.000"
PIPE DESIGN"
Current peak flow c.m/sec"
Manning 'n'"
Diameter metre"
Gradient "
Depth of flow 0.105 metre"
Velocity 0.708 m/sec"
Pipe capacity 0.038 c.m/sec"
Critical depth 0.094 metre"
ROUTE Pipe Route 32"
Pipe Route 32 Reach length ( metre)"
X-factor <= 0.5"
K-lag ( seconds)"
Default(0) or user spec.(l) values used"
X-factor <= 0.5*"
K-lag ( seconds)"
Beta weighting factor™"
Routing time step ( seconds)"
No. of sub-reaches"
Peak outflow 0.014 c.m/sec"
0.008 0.014 0.014 0.000 c.m/sec"
HYDROGRAPH Combine 4"
Combine "
Node #"
n
Maximum flow 0.239 c.m/sec"
Hydrograph volume 723.374 c.m"
0.008 0.014 0.014 0.239"
HYDROGRAPH  Confluence 4
Confluence "
Node #"
"
Maximum flow 0.239 c.m/sec"
Hydrograph volume 723.374 c.m"
0.008 0.239 0.014 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"



40

51

53

40

40

51

53

0 Keep Design Data: 1 = True; 0 = False"

Level Discharge Volume"
243.200 0.1717 3.370"
243.600 0.1747 15.090"
244 .000 0.1776 50.250"
Peak outflow 0.176 c.m/sec"
Maximum level 243.857 metre"
Maximum storage 37.655 c.m"
Centroidal lag 1.694 hours™"
0.008 0.239 0.176 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.008 0.176 0.176 0.000"

PIPE DESIGN"

0.176 Current peak flow c.m/sec"

0.013 Manning 'n'"

0.450 Diameter metre"

0.400 Gradient g
Depth of flow 0.360 metre"
Velocity 1.292 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.295 metre"
ROUTE Pipe Route 28"

27.80 Pipe Route 28 Reach length ( metre)"

0.000 X-factor <= 0.5"

16.135 K-lag ( seconds)™"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)"

0.764 Beta weighting factor"

60.000 Routing time step ( seconds)"

1 No. of sub-reaches"

Peak outflow 0.176 c.m/sec"
0.008 0.176 0.176 0.000 c.m/sec”
HYDROGRAPH  Combine gu
6 Combine ™"
3 Node #"
"
Maximum flow 0.257 c.m/sec"
Hydrograph volume 844.405 c.m"
0.008 0.176 0.176 0.257"
HYDROGRAPH Confluence 31
7 Confluence "
3 Node #"
1]
Maximum flow 0.257 c.m/sec"
Hydrograph volume 844.405 c.m"
0.008 0257 0.176 0.000"
PIPE DESIGN"
0.257 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient "
Surcharged HGL 0.812 g
Velocity 1.616 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.000 metre"
ROUTE Pipe Route 45"
44 .50 Pipe Route 45 Reach length ( metre)"

0.000 X-factor <= 0.5"



40

40

54

40

51

53

16.135 K-lag ( seconds)"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag ( seconds)"

0.764 Beta weighting factor"

60.000 Routing time step ( seconds)™
1 No. of sub-reaches"
Peak outflow 0.257 c.m/sec"
0.008 0.257 0.257 0.000 c.m/sec"

HYDROGRAPH Combine 2"
6 Combine "

2 Node #"
n
Maximum flow 0.342 c.m/sec"
Hydrograph volume 983.700 c.m"
0.008 0.257 0.257 0.342"
HYDROGRAPH  Confluence 2"
7 Confluence "
2 Node #"
n
Maximum flow 0.342 c.m/sec"
Hydrograph volume 983.700 c.m"
0.008 0.342 0.257 0.000"
POND DESIGN"
0.342 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
983.7 Hydrograph volume c.m"
3. Number of stages"
242.100 Minimum water level metre"
242 .350 Maximum water level metre"
242.100 Starting water level metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume"
242 .100 0.2831 2.500"
242.225 0.2932 7.000"
242 .350 0.2998 23.820"
Peak outflow 0.296 c.m/sec"
Maximum level 242.313 metre"
Maximum storage 18.807 c.m"
Centroidal lag 1.675 hours™
0.008 0.342 0.296 0.000 c.m/sec"

HYDROGRAPH Next link "
5 Next link "

0.008 0.296 0.296 0.000"
PIPE DESIGN"
0.296 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"

0.400 Gradient "

Surcharged HGL 1.078 "
Velocity 1.861 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.000 metre"
ROUTE Pipe Route 30"

30.00 Pipe Route 30 Reach length ( metre)"

0.000 X-factor <= 0.5"

16.135 K-lag ( seconds)"

0.000 Default (0) or user spec.(l) values used"
0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)™



40

54

40

51

53

40

40

0.764 Beta weighting factor"
60.000 Routing time step ( seconds)"
1 No. of sub-reaches”
Peak outflow 0.296 c.m/sec"
0.008 0.296 0.296 0.000 ¢c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.008 0.296 0.296 0.000"
POND DESIGN"
0.296 Current peak flow c.m/sec"
0.091 Target outflow c.m/sec"
1041.1 Hydrograph volume c.m"
3. Number of stages"
239.750 Minimum water level metre"
240.650 Maximum water level metre"
239.750 Starting water level - metre"
0 Keep Design Data: 1 = True; 0 = False"
Level Discharge Volume™"
239.750 0.07500 0.5700"
240.200 0.1034 231 .770"
240.650 0.1299 462 .970"
Peak outflow 0.126 c.m/sec"
Maximum level 240.583 metre"
Maximum storage 428.491 c.m"
Centroidal lag 2.439 hours"
0.008 0.296 0.126 0.000 c.m/sec"
HYDROGRAPH Next link "
5 Next link "
0.008 0.126 0.126 0.000"
PIPE DESIGN"
0.126 Current peak flow c.m/sec"
0.013 Manning 'n'"
0.450 Diameter metre"
0.400 Gradient g
Depth of flow 0.277 metre"
Velocity 1.226 m/sec"
Pipe capacity 0.180 c.m/sec"
Critical depth 0.248 metre™
ROUTE Pipe Route 25"
24.50 Pipe Route 25 Reach length ( metre)"
0.000 X-factor <= 0.5"
14.989 K-lag ( seconds)"
0.000 Default (0) or user spec.{1l) values used"
0.500 X-factor <= 0.5"
30.000 K-lag { seconds)"
0.656 Beta weighting factor"
42.857 Routing time step ( seconds)"
1 No. of sub-reaches"
Peak outflow 0.126 c.m/sec"
0.008 0.126 0.126 0.000 c.m/sec"
HYDROGRAPH Combine 999"
6 Combine "
999 Node #"
n
Maximum flow 0.126 c.m/sec"
Hydrograph volume 1048.758 c.m"
0.008 0.126 0.126 0.126"
HYDROGRAPH  Confluence 999"

7 Confluence "
999 Node #"



38

19

Maximum flow 0.126

Hydrograph volume 1048.758
0.008 0.126 0.126

START/RE-START TOTALS 999"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

c.m/sec"
c _m"
0.000"

1.525
0.981
64.313"

hectare"
hectare"



Proposed Industrial Development Project # 15888
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Appendix ‘D’
Preliminary Storm Sewer Design Calculations

13 J.H. COHOON ENGINEERING LIMITED
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Area Street Name From To Area Runoff A*C Accum Time of Intensity Qpeak Dia Slope Length Capacity Velocity Travel %Full
No. MH MH (ha) Coeff A*C Conc (mm/hr) {cms) (mm) (%) {m) (cms) (m/s) Time
Internal System ST9 ST8 0.214 0.42| 0.09 0.09| 1500 | 90.9 | 0.022 250 1.00%| 282 | 0.062 1.22 | 0.38 35%
ST18 ST6 0.078 0.69| 005 0.14| 1538 | 89.7 | 0.031 300 2.20%| 535 | 0.150 | 2.05| 0.43 21%
ST7 ST6 0.146 0.63| 009 0.09| 1500 | 90.9 | 0.018 250 040%| 286 | 0.039 | 0.77 | 0.62 46%
ST6 ST4 0.242 1.00| 0.24 0.48| 15.82 88.5 | 0.087 375 0.40% 529 | 0.116 1.01 0.87 75%
ST5 ST4 0.112 0.77]| 0.09 0.09| 15.00 90.9 | 0.013 450 0.40%| 31.5| 0.188 1.15 | 0.46 7%
ST4 ST3 0.288 0.70] 0.20 0.77| 16.69 86.0 | 0.136 450 0.40% 27.8 | 0.188 1.15 | 040 72%
ST3 ST12 0.200 0.46| 0.09 0.86| 17.09 | 84.9 | 0.165 450 0.40%| 44.5| 0.188 1.15 | 0.65 88%
ST2 ST1 0.226 0.55| 0.12 0.98| 17.74 | 832 | 0.197 450 0.40%| 30.0 | 0.188 1.15 | 0.44 | 105%
ST1 EX 0.000 0.00| 0.00 0.98| 18.18 | 822 | 0.081 450 0.40%| 24.5| 0.188 1.15 | 0.36 43%
** From MIDUSS QUTPUT

Page No. 1

Storm Sewer Calculations

Job No. 15888 RWP April 4, 2023
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September 23, 2022

Norfolk Disposal Services Ltd.
811 Old Highway 24
Waterford, ON NOE 1Y0

Attention: Bernie Debono, General Manager

Subject: Norfolk Disposal Expansion Project Land Use Compatibility Study

WSP Canada Inc. (WSP) was retained by Norfolk Disposal Services Ltd. (Norfolk Disposal) to complete a Land
Use Compatibility Study (the *Study’) to assess potential air quality, dust, odour, noise and vibration concerns for
the proposed expansion project (the ‘Proposed Expansion’) at their waste disposal facility, which is located at 811
Old Highway 24 and 42 Thompson Road West, in Waterford, Ontario (the ‘Site’). It is understood that the Proposed
Expansion will include an increase of the existing disposal services at the Site and the addition of a new transfer
building for recyclable materials, plus a public drop-off area with approximately 12 parking spaces to accommodate
employees and other users of the Site. It is also understood that the Proposed Expansion will include a landscaped
berm at the northeast corner of the Site and a landscaped area along the entire frontage of Old Highway 24 to
provide a buffer between the existing and proposed uses of the Site, as well as between the Proposed Expansion and
the nearby sensitive land uses.

The Study was completed in support of a Site Plan Application (‘SPA’), as requested by the Norfolk County
(‘County’). It is understood that the Site is currently zoned as General Industrial (‘GM”) and the Proposed
Expansion is permitted under the current zoning designation.

The Study was conducted in accordance with the guidance provided in the document “Compatibility between
Industrial Facilities and Sensitive Land Uses”, published by the Ontario Ministry of the Environment, Conservation
and Parks (MECP) as Guideline D-6 (the ‘D-6 Guideline’).

The purpose of the Study was to assess potential impacts that the Proposed Expansion could have on the
surrounding sensitive land uses, and vice versa. The objective was to review compatibility of land uses and
flexibility for growth in developing the community.

Sincerely,
WSP Canada Inc.

Lillian Li, M.Eng.
Air Quality Specialist

WSP ref.: 221-08564-00

LAND USE COMPATIBILITY STUDY WSP
Project No. 221-08564-00 September 23, 2022
NORFOLK DISPOSAL SERVICES LTD.



SIGNATURES

PREPARED BY

Lillian Li, M.Eng. EIT
Air Quality Specialist

REVIEWED BY
Stephanie Clarke, B.A. Katie Armstrong, B.Sc., M.Sc.
Environmental Consultant — Air Quality Team Lead — Air Quality, Modelling and Approvals

WSP Canada Inc. (WSP) prepared this report solely for the use of the intended recipient, Norfolk Disposal Services
Ltd., in accordance with the professional services agreement. The intended recipient is solely responsible for the
disclosure of any information contained in this report. The content and opinions contained in the present report are
based on the observations and/or information available to WSP at the time of preparation. If a third party makes use
of, relies on, or makes decisions in accordance with this report, said third party is solely responsible for such use,
reliance or decisions. WSP does not accept responsibility for damages, if any, suffered by any third party as a result
of decisions made or actions taken by said third party based on this report. This limitations statement is considered
an integral part of this report.

The original of this digital file will be conserved by WSP Canada Inc. for a period of not less than 10 years. As the
digital file transmitted to the intended recipient is no longer under the control of WSP Canada Inc., its integrity
cannot be assured. As such, WSP Canada Inc. does not guarantee any modifications made to this digital file after its
transmission to the intended recipient.
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1 INTRODUCTION

WSP Canada Inc. (WSP) was retained by Norfolk Disposal Services Ltd. (Norfolk Disposal) to prepare a Land Use
Compatibility Study (the “Study’) for the proposed expansion project (the ‘Proposed Expansion’) at their waste
disposal facility, which is located at 811 Old Highway 24 and 42 Thompson Road West, in Waterford, Ontario (the
*Site”). WSP has reviewed the surrounding land uses with respect to the guideline “Compatibility between Industrial
Facilities and Sensitive Land Uses”, published by the Ontario Ministry of the Environment, Conservation and Parks
(MECP) as Guideline D-6 (the ‘D-6 Guideline’).

The purpose of the Study is to assess potential air quality, dust, odour, noise, and vibration (nuisance) impacts that
the Proposed Expansion could have on the surrounding sensitive land uses, and vice versa. The objective is to
evaluate compatibility of land uses and flexibility for growth in developing the community. This report describes the
industrial operations at the Site and identifies nearby sensitive receptors which have the greatest potential to be
impacted by the Proposed Expansion, with respect to air quality, dust, odour, noise and vibration.

The methodology, findings, conclusions, and recommendations of the Study are presented in the subsequent sections
of this report.

1.1 PROPOSED EXPANSION

Norfolk Disposal operates a waste disposal facility at 811 Old Highway 24 and 42 Thompson Road West, in
Waterford, Ontario, as shown in Figure 1, for the receipt, processing, temporary storage and transfer of non-
hazardous solid industrial, commercial and residential waste serving the Province of Ontario. The Site currently
operates under an Air and Noise Environment Compliance Approval (ECA) No. 3784-B9TSW9 issued by the
MECP on May 3, 2019, and a Waste Processing ECA No. A-500-1210926002 issued by the MECP on November
19, 2021. A copy of both ECAs can be found in Appendix A.

It is understood that the Proposed Expansion will include an expansion of the existing disposal services at the Site
through the addition of a new transfer building for recyclable materials, plus a public drop-off area with
approximately 12 parking spaces to accommodate employees and other users of the Site. It is also understood that
the Proposed Expansion will include a landscaped berm at the northeast corner of the Site and a landscaped area
along the entire frontage of Old Highway 24 to provide an approximate 21 m buffer from the Site’s northeast
boundary and an approximate 17 m buffer from the Site’s east boundary. The landscaped area will also provide a
buffer between the existing and proposed uses of the Site. A copy of the Concept Plan for the Proposed Expansion
can be found in Figure 2, as provided by Norfolk Disposal.

It is understood that Norfolk Disposal is required to submit a Site Plan Application (‘SPA’) application to the
Norfolk County (*County’). This Study has been prepared to support this application.

1.2 ZONING

The Site is located in Norfolk County, Ontario, and is currently zoned as General Industrial (‘GM’) under the
Norfolk County Zoning By-Law. It is understood that the Proposed Expansion is permitted under the current zoning
designation. The area surrounding the Site consists primarily of commercial and industrial zoning to the north,
commercial and residential zoning to the east, industrial zoning to the south, and agricultural and development
zoning to the west. A zoning map of the land surrounding the Site is shown in Figure 3.

1.3 EVALUATION OF SURROUNDING LAND USES

Following the D-6 Guideline, a Study Area of 1,000 m around the Site was established. The D-6 Guideline outlines
recommended minimum separation distances and potential influence areas between industrial facilities and sensitive
land uses based on an industrial classification system. The recommended minimum separation distance is the
distance (property line to property line) between land uses, within which an industrial use is expected to cause an
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adverse effect. As a result, the D-6 Guideline states that incompatible development should be avoided within
minimum separation distances. The potential influence area is a greater distance in which the industrial operations
may have the potential to cause an adverse effect, depending on site operations, source emission controls, and
meteorological conditions. Facilities that are located outside of their respective recommended minimum separation
distance and potential influence area from sensitive land use are expected to be negligible with respect to creating
nuisance issues that would give rise to complaints. Therefore, this Study addresses the neighbouring sensitive land
uses within the recommended minimum separation distance and potential influence area of the Site as having the
highest potential to be impacted by the Site’s operations.

In this Study, surrounding sensitive land uses were identified based on readily available information (i.e., aerial
photography, Norfolk County zoning database, etc.).
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2 APPLICABLE GUIDELINES

The following regulations and guidelines have been reviewed as part of this Study:

— MECP Environmental Land Use Planning Guide, D-6 Compatibility between Industrial Facilities and
Sensitive Land Uses (D-6 Guideline);

— Ontario Environmental Protection Act, R.S.0. 1990, c.E19;
— Ontario Regulation 419/05: Air Pollution — Local Air Quality;

— Ontario Regulation 524/98: Air Pollution — Environmental Compliance Approvals — Exemptions from
Section 9 of the Act;

— Ontario Regulation 1/17: Registrations Under Part 1.2 of The Act — Activities Requiring Assessment of Air
Emissions; and

— Ontario Environmental Noise Guideline - Stationary and Transportation Sources - Approval and Planning

(NPC-300)
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3 CLASSIFYING INDUSTRIAL LAND
USES

3.1 D-6 GUIDELINE

The objective of the D-6 Guideline is to prevent or minimize the encroachment of sensitive land uses upon industrial
land uses and vice versa. These two land uses may be considered incompatible due to possible adverse effects on
sensitive land uses created by industrial operations. The D-6 Guideline categorizes industrial facilities into three (3)
classes according to their size, volume of operations, and nature of their emissions and defines a sensitive land use.

The D-6 Guideline provides definitions and examples to illustrate the three industrial classes, provided in
Appendix B and below.

— ACClass I facility is a place of business for a small-scale, self-contained plant or building which produces
and stores a product that is contained in a package and has low probability of fugitive emissions. It has
daytime operations only, with infrequent movement of products and heavy trucks and no outside storage;

— A Class Il facility is a place of business for medium scale processing and manufacturing with outdoor
storage of wastes or materials. It could have shift operations and there is frequent movement of products
and heavy trucks during daytime hours. It has periodic outputs of major annoyance; and

— A Class Il facility is a place of business for large scale manufacturing or processing, which has large
physical size, outside storage of raw and finished products, large production volumes and continuous
movement of products and employees during daily shift operations. It has frequent outputs of major
annoyance and there is high probability of fugitive emissions.

Facilities that do not meet the definition of any one of the three industrial classes are understood to have little
potential for creating nuisance issues that would give rise to complaints. The definitions and examples in the D-6
Guideline relevant to nuisance concerns were used to characterize the Site. The D-6 Guideline defines a
recommended minimum separation distance and potential influence area between industrial facilities and sensitive
land uses for each industrial classification, presented in Table 3-1.

Table 3-1  Guideline D-6 Recommended Minimum Separation Distance and Potential Influence Areas for
Industrial Land Uses

RECOMMENDED MINIMUM

INDUSTRIAL CLASSIFICATION SEPARATION DISTANCE (m)

POTENTIAL INFLUENCE AREA (m)

Class | — Light Industrial 20 70
Class Il — Medium Industrial 70 300
Class Ill — Heavy Industrial 300 1000

3.2 POTENTIAL SOURCES OF EMISSIONS

Norfolk Disposal operates a waste disposal facility at the Site for the receipt, processing, temporary storage and
transfer of non-hazardous solid industrial, commercial and residential waste including scrap metal, wood, concrete,
cardboard, paper, blue box materials as well as electronics.

The Site’s existing and proposed operations were reviewed in the Study and potential sources of air quality, dust,
odour and noise emissions that could generate nuisance impacts to off-site receptors have been identified as below.
Based on the existing and proposed activities at the Site, vibration nuisance impacts are expected to be negligible
off-site.
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3.2.1 EXISTING OPERATIONS

Based on a review of the Site’s current ECAs, the latest Emission Summary and Dispersion Modelling (ESDM)
report and Acoustic Assessment Report (AAR), the following existing sources of air quality, dust, odour and noise
emissions that could generate nuisance impacts to off-site receptors have been identified:

— Air quality, dust, odour and noise emissions from the operation of one (1) paint booth which is equipped
with one (1) paint spray gun, 14.5 square metres of dry type paint arrestor filters and one (1) natural gas
fired air make up unit;

— Dust emissions from the operation of one (1) maintenance welding station;

— Dust and noise emissions from the operation of one (1) electric wood grinder and its associated conveyor;
— Air quality and odour emissions from the operation of one (1) paint mixing room;

— Odour emissions from receiving, processing, storing and transferring wastes;

— Dust emissions from vehicles travelling on unpaved parking lots and roadways;

— Dust emissions from outside stockpiles of scrap metals;

— Noise emissions from the operation of one (1) carboard baler;

— Noise emission from the operation of two (2) indoor loaders;

— Dust and noise emissions from three (3) yard trucks travelling within the Site;

— Dust and noise emissions from over fifty (50) on-road trucks travelling within the Site; and
— Noise emissions from the operation of three (3) indoor excavators.

It is understood that the Site has implemented a Dust Control Plan (DCP) dated June 26, 2017 for the control of
existing fugitive dust at the Site. It is also understood that the ECAs include a condition to conduct daily visual
inspection of the Site to ensure the operations are not causing any dust, odour and noise nuisances, as well as a
condition to mitigate dust, noise and odour emission sources to not cause an adverse effect. The ESDM Report and
AAR that support the existing operations, demonstrate that compliance with relevant air quality and noise limits can
be achieved for the existing facility operations.

3.2.2 PROPOSED OPERATIONS

Based on a review of the Concept Plan and the expected activities associated with the Proposed Expansion, the
following new sources of dust, odour and noise emissions that could generate nuisance impacts to off-site receptors
have been identified:

— Dust and noise emissions from the operation of one (1) new waste compactor to be located within the
proposed new transfer building; it is expected that noise generated by the waste compactor will not be
audible offsite if there are no open bay doors, windows and louvres at the new transfer building when the
compactor is operating;

— Dust emissions from additional vehicles travelling on unpaved parking lots and roadways; and
— Odour emissions from receiving, processing, storing and transferring of additional waste.

Some of the new sources may trigger the need to amend the existing ECAs for the Site, including the preparation of
updated ESDM Report and AAR to demonstrate that the Site can continue to operate in compliance with the
relevant limits with the Proposed Expansion. Some of the proposed new operations (e.g., fugitive road dust) do not
require assessment as part of an ECA but still have the potential to generate nuisance.
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3.3 SITE INDUSTRIAL CLASSIFICATION

Based on the definitions and examples of industrial classes outlined in Appendix B, it was determined the Site
aligns with a Class Il industrial facility based on the following criteria associated with emission sources operated at

the Site:
— Dust and odour emissions potentially frequent and occasionally intense;
— Noise occasionally audible off property;
— Outside storage of scrap metal; and
— Frequent movement of heavy trucks with the majority of movements during daytime hours.

It should be noted that Section 4.1.3 of the D-6 Guideline states that mitigation at the industrial source may enable
an industry to be categorized as a lesser Class (e.g., from a Class Il to a Class 1), thereby reducing the minimum
separation distance requirements set out in Section 4.3 “Recommended Minimum Separation Distances”.
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4 EVALUATING NEARBY SENSITIVE
LAND USES

Since the Site is classified as a Class Il industrial facility, the Guideline D-6 recommends a minimum separation
distance of 70 m and a potential influence area of 300 m from the Site. Sensitive receptors located outside potential
influence area are not expected to have adverse nuisance impacts caused by the Proposed Expansion. Therefore, this
Study addresses the neighbouring sensitive land uses within the recommended minimum separation distance and
potential influence area of the Site as having the highest potential to be impacted by the Proposed Expansion.

4.1 IDENTIFYING NEARBY SENSITIVE LAND USES

After reviewing maps and aerial imagery of the area, one hundred and one (101) sensitive land uses that could be
impacted by operations at the Site’s existing and proposed operations were identified, as shown in Table C1 located
in Appendix C. Figure 4 outlines the location and identification of the properties evaluated as part of this Study.
Sensitive receptors located within the recommended minimum separation distance of 70 m are listed in Table 4-1.

Table 4-1 Sensitive Receptors Identified Within the MECP D-6 Recommended Minimum Separation
Distance

APPROXIMATE DISTANCE
APPROXIMATE DISTANCE FROM FROM SITE CONSIDERING

SENSITIVE RECEPTORS SITE (M) BUFFER LENGTH (M)
Residential Property at 822 Old Highway 24 19 a7
Residential Property at 832 Old Highway 24 38 71
Residential Property at 4 Thompson Road East 61 72

Notes:
X — indicates receptor is within the recommended minimum separation distance
X — indicates receptor is outside the recommended minimum separation distance, but within the potential influence area

Three (3) residential properties (822 Old Highway 24, 832 Old Highway 24 & 4 Thompson Road East) are located
northeast of the Site and within the recommended minimum separation distance for a Class Il facility. It is noted that
after the proposed landscaped buffer area is taken into consideration, one (1) residential property (822 Old Highway
24) will still be located within the recommended minimum separation distance. One hundred (100) additional
residential properties are located north, east, southwest of the Site were identified as being within the potential
influence area for a Class Il facility but outside of the recommended minimum separation distance.

As stated above, the Site is an existing operating facility that operates in compliance with an ECA for air and noise
emissions. The proposed operations do not change the D-6 classification of the facility but are anticipated to result in
an increase in air and noise emissions. The Air and Noise ECA for the Site, including supporting ESDM Report and
AAR, may need to be updated to include the new sources. This would include an update of the demonstrate that the
Site can continue to demonstrate compliance with the relevant air quality and noise limits. Some of the proposed
new operations (e.g., fugitive road dust) do not require assessment as part of an ECA but still have the potential to
generate nuisance.

An analysis of meteorological data was completed to further examine the potential for nuisance impacts from the
Site’s operations on the residential properties located within the minimum separation distance and potential
influence area.
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4.2 METEOROLOGICAL DATA ANALYSIS

Localized meteorological data was reviewed to assess the prevailing wind direction and frequency of winds blowing
from the Site towards nearby sensitive receptors. WSP obtained historical climate data from the Environment and
Climate Change Canada (ECCC) website and reviewed the meteorological data for the frequency analysis. The
Hamilton A Station (Climate 1D #6153193) was selected based on proximity to the Site, data availability?, and
would provide representative wind conditions at the Site.

The wind data averaged from 2017 to 2021 compiled from the Hamilton A Station, located approximately 40 km
northeast from the Site, was analyzed and applied to the area to determine the frequency that the wind could
contribute to nuisance issues such as fugitive dust and odour from the Site. A ‘blowing from’ wind rose was
produced for the aforementioned period and is included in this report as Figure 5. The frequency data is included in
Table 4-2 below.

Table 4-2 Wind Data for Station #6153193
WIND BLOWING FROM FREQUENCY (%) EQUIVILENT DAYS PER YEAR

N 3.1 11

NNE 51 19

NE 111 40

ENE 6.2 23

E 2.0 7

ESE 1.2 4

SE 1.1 4

SSE 1.9 7

S 4.2 15

SSW 8.8 32

SwW 12.3 45

WSW 12.3 45

w 9.1 33

WNW 6.7 24

NW 4.6 17

NNW 29 11

Note: A total of 8.2 % of hourly data (equivalent to 27 days per year) is missing/incomplete or are calms? from the
ECCC weather station.

Based on the data presented in Table 4-2, the dominant wind direction at the Site is blowing from the southwest and
west southwest, towards nearby sensitive receptors. Winds blowing from the northeast are also notable. Since the
closest residential properties are located northeast of the Site, they are located downwind of the dominant wind
direction. Winds blowing from the southwest and west southwest towards the residential property occur
approximately 24.6% of the time, accounting for approximately 90 days of the year. Asa result, it would be

! The closet weather station which has less than 10% of hourly data is missing/incomplete or are calms from the ECCC weather
station is selected to represent Site’s conditions in the Study.
2 The calms are defined as an absence of wind flow or any other air motion according to the ECCC website.
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recommended that the dust control plan for the site be updated to consider the new sources. A Best Management
Practices Plan (BMPP) would also be recommended to help mitigate the potential for odour.
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5 SUMMARY OF POTENTIAL IMPACTS

The MECP D-6 methodology was used to determine the Site’s industrial classification and to identify the potential
influence area and minimum setback distance of the Site. Based on a review of the Site’s current ECAS, the latest
ESDM report and AAR, as well as the expected activities associated with the Proposed Expansion, the Site has been
classified as a Class Il facility and its recommended minimum separation distance is 70 m and its potential influence
area is 300 m. Therefore, a 300 m radius area around the Site was used to identify the location of surrounding
sensitive land uses that have the highest potential to be impacted by the Site’s operations.

A total of one hundred and one (101) sensitive receptors were identified in the Study. The location of each receptor
is indicated on Figure 4. Three (3) residential properties (822 Old Highway 24, 832 Old Highway 24 & 4 Thompson
Road East) are located northeast of the Site and within the recommended minimum separation distance. It is noted
that after the proposed landscaped buffer area is taken into consideration, one (1) residential property (822 Old
Highway 24) will still be located within the recommended minimum separation distance. One hundred (100)
additional residential properties are located north, east, southwest of the Site were identified as being within the
potential influence area, but outside of the recommended minimum separation distance.

As the Site was granted an Air and Noise ECA by the MECP, an ESDM Report would have been prepared to
demonstrate that the air quality, dust and odour emissions from the existing Site operations comply with the MECP
air quality limits at ground level locations, and beyond the property line. An update to the existing ESDM Report
may be required to demonstrate that the expansion operations can operate in compliance with MECP air quality
limits. Given that the Proposed Expansion will introduce new fugitive dust and odour emission sources which may
not require consideration in the ESDM Report, WSP recommends the Site update their 2017 DCP to include the new
dust emission sources. WSP also recommends the Site prepare and implement an Odour BMPP to manage odour
sources at the Site. If an Odour BMPP already exists for the Site, WSP recommends that the plan be updated to
include new odour sources at the Site. Based on the Concept Plan, the proposed new dust and odour emission
sources are expected to be located greater than 70 m from the nearest receptors.

Noise generated at the Site may be occasionally audible off site and may impact sensitive land uses nearby. As the
Site was granted an Air and Noise ECA, the Site would have been required to prepare an AAR demonstrating
compliance with Ontario MECP limits for noise at existing noise sensitive receptors. An update to the existing AAR
may be required to demonstrate that the expansion operations can operate in compliance with MECP noise limits.
Given that the proposed waste compactor is expected be located inside the new waste transfer building, the
cumulative noise impacts from the Site at the nearby receptors are not anticipated to be significantly impacted
assuming that there are no open bay doors windows and louvres when the waste compact is operating. Based on the
Concept Plan, the proposed new waste compactor is expected to be located indoors and greater than 70 m from the
nearest receptors.

Based on the above assessment, the Proposed Expansion may have the potential to result in adverse dust and odour
impacts to nearby sensitive land uses due to proximity to on-site sources; however, impacts could be minimized
through the implementation of a site specific DCP and Odour BMPP.
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6 CONCLUSIONS AND

RECOMMENDATIONS

Based on the Site’s existing and proposed operations and nearby sensitive receptors, the conclusions and
recommendations are outlined below:

The Site has been classified as a Class 11 facility based on the following criteria:
e Dust and odour emissions potentially frequent and occasionally intense;

Noise occasionally audible off property;

Outside storage of scrap metal; and

Frequent movement of heavy trucks with the majority of movements during daytime hours.

A total of 101 sensitive receptors were identified within the potential influence area of the Site; however, given
that the Site operates with ECAs and controls to minimize dust and odour, it is expected that the actual
influence area of the Site is less than 300 m for a Class 11 facility.

Given that the Proposed Expansion will introduce new dust and odour emission sources, WSP recommends the
Site update its 2017 DCP to include the new emission sources and prepare and implement an Odour BMPP to
manage odour sources at the Site. WSP also recommends that the site inspection and mitigation conditions
listed under the Site’s ECASs be applied to the proposed new dust and odour emission sources.

Given that the Proposed Expansion includes an increase in on-site activities, the ESDM Report and AAR that
support the Air and Noise ECA should be reviewed to confirm whether updates are required. An Air and Noise
ECA Amendment application may be required.

Based on a review of publicly available information, no environmental annual reports have been filed under the
Site. WSP recommends a review of Canadian NPRI program to confirm if the Site meets the exemption criteria
for annual reporting.

WSP recommends the Site to maintain the proposed landscaped buffer area included in the Concept Plan for the
Proposed Expansion.

Based on the Study, operations at the Site are not expected to result in land use compatibility issues with respect
to air quality, dust, odour, noise and vibration impacts once the updated DCP and Odour BMPP are developed
and implemented.
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APPENDIX

A SITE'S CURRENT
ENVIRONMENTAL
COMPLIANCE
APPROVALS (ECA)



o t - Ministry of the Environment, Conservation and Parks
I1 a I’IO Ministeredel’ Environnement, de la Protection de la nature et des Parcs

ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER A-500-1210926002

Version: 1.0

Issue Date: November 19, 2021

Pursuant to section 20.3 of the Environmental Protection Act, R.S.O. 1990, c. E. 19 and subject to all other
applicable Acts or regulations this Environmental Compliance Approval isissued to:

NORFOLK DISPOSAL SERVICES
LIMITED

811 OLD HIGHWAY 24
WATERFORD ONTARIO
NOE 1YO

For the following site:

811 OLD HIGHWAY 24 , WATERFORD, NORFOLK, ONTARIO,
CANADA, NOE 1YO

Upon issuance of the environmental compliance approval, | hereby revoke Approval No(s) A110105, issued
on June 26, 2020.

You have applied under section 20.2 of Part I1.1 of the Environmental Protection Act, R.S.0. 1990, c. E. 19
(Environmental Protection Act) for approval of:

a 1.2 hectare Waste Disposal Site (Processing and Transfer) approved for the receipt, processing, temporary
storage and transfer of non-hazardous solid industrial, commercial and residential waste serving the Province
of Ontario

DEFINITIONS

For the purpose of this environmental compliance approval, the following definitions apply:

1. "Adverse Effect” has the same meaning as defined in the EPA;
2. "Approva" means this entire Environmental Compliance Approval and any Schedules attached to it;

3. "Director" means a person appointed by the Minister pursuant to section 5 of the EPA for the purposes
of Part 1.1 of the EPA,;

4. "District Manager" means the District Manager of the appropriate local district office of the Ministry,
where the Site is geographically located;

5. "EPA" means the Environmental Protection Act, R.S.O. 1990, c.E.19;

6. "Minister" meansthe Minister of the Ministry or such other member of the Executive Council as may
be assigned the administration of the EPA and OWRA under the Executive Council Act, R.S.0O. 1990,
c. E.25;
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10.

11.

12.
13.

14.
15.

16.
17.

18.

"Ministry" means the ministry of the government of Ontario responsible for the EPA and OWRA and
includes all officials, employees or other persons acting on its behalf;

"OWRA" means the Ontario Water Resources Act, R.S.0. 1990, c. 0.40;
“NMA” means the Nutrient Management Act, 2002, S.O. 2002, c. 4,

“Operator” means any person, other than the Owner's employees, authorized by the Owner as having
the charge, management or control of any aspect of the Site and includes its successors or assigns;

“Owner” means any person that is responsible for the establishment or operation of the Site being
approved by this Approval, and includes Norfolk Disposal Services Limited and its successors and
assigns;

“PA” means the Pesticides Act, R.S.0. (1990), c. P.11;

“Provincial Officer” means any person designated in writing by the Minister as a provincial officer
pursuant to Section 5 of the OWRA, Section 5 of the EPA, Section 17 of the PA, Section 4 of the
NMA, or Section 8 of the SDWA;

“SDWA” means the Safe Drinking Water Act, 2002, S.O. 2002, c. 32;

"Schedules’ means the following schedul es attached to this Approval and forming part of this
Approva namely:

¢ Schedule 1 - Supporting Documentation
“Site” means the entire waste disposal site, located at 811 Old Highway 24, Waterford, Ontario;

“Trained” means knowledgeable in the following through instruction and/or practice:
* relevant waste management legislation, regulations and guidelines; and/or

® major environmental concerns pertaining to the waste to be handled; and/or

® occupational health and safety concerns pertaining to the wastes to be handled; and/or
® emergency response procedures; and/or

® gpecific written procedures for the control of nuisance/upset conditions; and/or

® gpecific written procedures for refusal of unacceptable waste |oads; and/or

® the requirements of this Approval.

"Supporting Documentation” means the documents listed in Schedule 1 of this Approval;

TERMSAND CONDITIONS

You are hereby notified that this environmental compliance approval isissued to you subject to the terms
and conditions outlined below:

1

Compliance

1. The Owner shall ensure compliance with all the conditions of this Approval and shall ensure
that any person authorized to carry out work on or operate any aspect of the Siteis notified of
this Approval and the conditions herein and shall take all reasonable measures to ensure any
such person complies with the same.

2. Any person authorized to carry out work on or operate any aspect of the Site shall comply with
the conditions of this Approval.
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2. In Accordance

1. Except as otherwise provided by this Approval, the Site shall be designed, developed, built,
operated and maintained in accordance with the documentation listed in the attached Schedule 1.

3. Interpretation

1. Wherethereisaconflict between a provision of any document listed in Schedule 1 in this
Approval, and the conditions of this Approval, the conditionsin this Approval shall take
precedence.

2. Where there is a conflict between the application and a provision in any document listed in
Schedule 1, the application shall take precedence, unlessit is clear that the purpose of the
document was to amend the application and that the Ministry approved the amendment.

3. Where thereis a conflict between any two documents listed in Schedule 1, the document bearing
the most recent date shall take precedence.

4. The conditions of this Approval are severable. If any condition of this Approval, or the
application of any condition of this Approval to any circumstance, is held invalid or
unenforceable, the application of such condition to other circumstances and the remainder of
this Approval shall not be affected thereby.

4. Other Legal Obligations

1. Theissuance of, and compliance with, this Approval does not:

a. relieve any person of any obligation to comply with any provision of any applicable
statute, regulation or other legal requirement; or

b. limit in any way the authority of the Ministry to require certain steps be taken or to
reguire the Owner and Operator to furnish any further information related to compliance
with this Approval.

5. Adverse Effect

1. The Owner and Operator shall take steps to minimize and ameliorate any adverse effect on the
natural environment or impairment of water quality resulting from the Site, including such
accelerated or additional monitoring as may be necessary to determine the nature and extent of
the effect or impairment.

2. Despite an Owner, operator or any other person fulfilling any obligations imposed by this
Approval, the person remains responsible for any contravention of any other condition of this
Approval or any applicable statute, regulation, or other legal requirement resulting from any act
or omission that caused the adverse effect to the natural environment or impairment of water
quality.

6. Change of Owner

1. The Owner shall notify the Director, in writing, and forward a copy of the notification to the
District Manager, within 30 days of the occurrence of any changes in the following information:

a. the ownership of the Site;
b. the Operator of the Site;
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2.

c. the address of the Owner or Operator; and

d. the partners, where the Owner or Operator is or at any time becomes a partnership and a
copy of the most recent declaration filed under the Business Names Act, R. S. O. 1990, c.
B.17, shall beincluded in the notification.

No portion of this Site shall be transferred or encumbered prior to or after closing of the Site
unless the Director is notified in advance and sufficient financial assurance is deposited with the
Ministry to ensure that these conditions will be carried out.

In the event of any change in ownership of the Site, other than change to a successor
municipality, the Owner shall notify the successor of and provide the successor with a copy of
this Approval, and the Owner shall provide a copy of the notification to the District Manager
and the Director.

7. Information and Record Retention

1

Except as authorized in writing by the Director, al records required by this Approval shall be
retained at the Site for aminimum of two (2) years from their date of creation.

The Owner shall retain all documentation listed in Schedule 1 for aslong as this Approval is
valid.

3. The Owner shall retain employee training records as long as the employee is working at the Site.

The Owner shall make all of the above documents available for inspection upon request of
Ministry staff.

The receipt of any information by the Ministry or the failure of the Ministry to prosecute any
person or to require any person to take any action under this Approval or under any statute,
regulation or other legal requirement, in relation to the information, shall not be construed as:

a. an approval, waiver, or justification by the Ministry of any act or omission of any person
that contravenes any term or condition of this Approval or any statute, regulation or other
legal requirement; or

b. acceptance by the Ministry of the information’s completeness or accuracy.

The Owner shall ensure that a copy of this Approval, inits entirety and including all its Notices
of Amendment, and documentation listed in Schedule 1, are retained at the Site at all times.

Any information related to this Approval and contained in Ministry files may be made available
to the public in accordance with the provisions of the Freedom of Information and Protection of
Privacy Act, RSO 1990, CF-31.

8. Inspections by the Ministry

1

No person shall hinder or obstruct a Provincia Officer from carrying out any and all inspections
authorized by the OWRA, the EPA, the PA, the SDWA or the NMA, of any place to which this
Approval relates, and without limiting the foregoing:

a. to enter upon the premises where the approved works are located, or the location where
the records required by the conditions of this Approval are kept;

b. to have accessto, inspect, and copy any records required to be kept by the conditions of
this Approvadl,

c. toinspect the Site, related equipment and appurtenances;
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d. toinspect the practices, procedures, or operations required by the conditions of this
Approval; and

e. to sample and monitor for the purposes of assessing compliance with the terms and
conditions of this Approval or the EPA, the OWRA, the PA, the SDWA or the NMA.

9. Financial Assurance

1. The Owner shall maintain financial assurance, as defined in Section 131 of the EPA, in the
amount of $22,250.00. This financial assurance shall be in aform acceptable to the Director and
shall provide sufficient funds for the analysis, transportation, Site clean-up, monitoring and
disposal of all quantities of waste on-site at any one time.

2. Commencing on June 30, 2024 and at intervals of four (4) years thereafter, the Company shall
submit to the Director, are-evaluation of the amount of financial assurance to implement the
actions required under sub-condition 1 above. The re-evaluation shall include an assessment
based on any new information relating to the environmental conditions of the Site and shall
include the costs of additional monitoring and/or implementation of contingency plans required
by the Director upon review of the closure plan and annual reports. The financial assurance must
be submitted to the Director within ten (10) days of written acceptance of the re-evaluation by
the Director.

3. Commencing on June 30, 2022, the Company shall prepare and maintain at the Site an updated
re-evaluation of the amount of financial assurance required to implement the actions required
under the condition above for each of the intervening years in which are-evaluation is not
required to be submitted to the Director under sub-condition 2 above. The re-evaluation shall be
made available to the Ministry, upon request.

4. The amount of financial assurance is subject to review at any time by the Director and may be
amended at hig’her discretion.

5. If any financial assurance is scheduled to expire or notice is received, indicating financial
assurance will not be renewed, and satisfactory methods have not been made to replace the
financial assurance at least sixty (60) days before the financial assurance terminates, the
financial assurance shall forthwith be replaced by cash.

10. Spills
1. The Owner shall promptly take all necessary stepsto contain and clean up any spills or upsets

which result from this operation.

2. The Owner shall forthwith notify the Ministry's Spills Action Centre at 1-800-268-6060, and the
local municipality, of any spill, as defined by the EPA, that occurs at this Site.

3. The Owner shall submit awritten report to the District Manager within three (3) days of any
spill outlining the nature of the spill, remedial measures taken and the measures taken to prevent
future occurrences at this Site.

11. Service Area

1. Only waste that is generated within geographical boundaries of the Province of Ontario shall be
accepted at the Site.

12. Hoursof Operation
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1. The Owner shall ensure that waste processing operations at the Site, limited to sorting and

compaction, are restricted to the following hours only, excluding statutory holidays:
a Mondaysto Fridays from 6:00 am. to 6:00 p.m.; and

b. Saturdaysfrom 7:00 am. to 4:00 p.m.

2. The Owner shall ensure that waste receiving and transfer operations at the Site are restricted to

the following hours only:
a Mondaysto Fridays from 6:00 am. to 10:00 p.m.; and

b. Saturdays, Sundays and statutory holidays from 7:00 am. to 6:00 p.m.

13. Signs

1. The Owner shall ensure asign is posted at the entrance to this Site, readable from the nearest

public roadway bordering this Site, identifying the name of the facility, the Approval number
and a 24-hour phone number that can be used by the public in the case of an emergency or for
filing complaints at any time odours, pests, litter, dust, noise or other such nuisances are
generated at this Site.

2. The Owner shall post signs in storage areas clearly indicating the type of waste stored in the

area. These signs shall be kept current on adaily basis.

3. The Owner shall clearly label all storage containers, drums, bins, etc. containing waste with the

name of the waste or waste class and maximum storage capacity. The Company shall ensure the
label isclearly visible at al times for inspection and record keeping.

14. Site Security

1

2.

5.

The Owner shall ensure that a Trained attendant is available at this Site during the hours of
operation.

The Owner shall ensure all Site operations including loading and unloading of vehicles or
containers at this Site, or processing of waste at this Site, occurs only when such operations are
conducted or supervised by Trained personnel.

The Owner shall ensure this Site islocked and secured when a Trained attendant is not present.

The Owner shall ensure all entrances to this Site are illuminated after business hours and that
provisions are in place to provide illumination to all storage areas should illumination in the
storage areas be necessary in case of an emergency.

The Owner shall ensure that the Site is secured by fencing and locking gatesin order to regulate
and limit the access to authorized personnel and to discourage access by unauthorized personnel.

15. Approved Waste Types and Waste Screening

1
2.

The Owner may only accept solid Municipal Waste at the Site.

The Owner shall ensure all incoming loads are inspected by a Trained attendant to ensure only
waste approved under this ECA arereceived at this Site;

If any incoming waste load is known to, or is discovered to, contain unapproved waste, that 1oad
shall not be accepted at the Site; and

If any unapproved waste is discovered on-site, that waste shall be immediately disposed of in
accordance with the EPA and Reg. 347.
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16. Approved Waste Quantities

1. Theamount of waste that may be received at the Site shall not exceed 550 tonnes of waste in
any one day.

2. The amount of residual waste that may be transferred from the Site for final disposal shall not
exceed 850 tonnes of waste per day.

3. The maximum amount of waste, including unprocessed waste, in-process waste, processed
waste and residual waste that may be stored at the Site at any one time shall not exceed 300
tonnes.

4. Inthe event that residual waste and/or processed waste cannot be transferred from the Site, the
Owner shall cease accepting any additional waste.

17. Waste Processing

1. Processing carried out at the Siteislimited to the sorting and compaction of Municipal Waste as
described in the current Design and Operations Report.

2. The Owner shall not operate the proposed electric grinder until the Ministry has received and
reviewed the Company's Environmental Compliance Approval (Section 9) application,
including a noise assessment, and the review of the application concludes the shredder may be
operated in compliance with the Ministry's noise standards.

3. Subject to the condition above, the Owner shall only grind wood waste including painted wood,
treated wood, laminated wood and such contaminants that may be present in wood waste
generated from construction and demolitions sites.

4. The Owner shall ensure the electric grinder is operated in a manner which does not cause an
adverse effect, including, but not limited to effects from noise and dust.

18. Complaint Response Procedure

1. If at any time, the Owner receives complaints regarding the operation of the Site, the Company
shall respond to these complaints according to the following procedure:

a. The Owner shall record each complaint on aformal complaint form entered in a
sequentially numbered log book. The information recorded shall include the nature of the
complaint, the name, address and telephone number of the complainant and the time and
date of the complaint;

b. The Owner, upon notification of the complaint shall initiate appropriate steps to determine
all possible causes of the compliant, proceed to take the necessary actions to eliminate the
cause of the complaint and forward aformal reply to the complainant; and

c. The Owner shall submit, within three (3) days of the occurrence, a written report to the
District Manager identifying the source(s) of the complaint and details of what action was
taken to rectify the problem and prevent a recurrence.

19. Nuisance Mitigation

1. The Owner shall ensure that any dirt, dust, smoke, noise, odour and/or other airborne
contaminant, resulting from activities at this Site, is controlled and does not cause an adverse
effect.
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2. The Owner shall ensure that vehicles leaving this Site do not drag out onto roads, dirt and/or
other material that may become a contaminant or cause an adverse effect.

3. The Owner shall pick up litter daily to ensure that this Site and surrounding areas are not
impacted.

4. The Owner shall ensure that all litter collected is stored indoors, or if stored outdoorsis stored
only in closed or covered containers.

5. The Owner shall take all reasonable action to ensure that incoming or outgoing vehiclesto or
from this Site do not cause line-ups or similar traffic problems on the roads that provide access
to this Site.

20. Stormwater M anagement

1. The Owner shall have in place a stormwater management plan accepted to the District Manager.
The stormwater management plan shall include a maintenance plan to ensure that all stormwater
management facilities are serviced regularly and inspected to ensure they are operating
effectively.

21. Contingency Plan

1. The Owner shall have in place a contingency plan for the Site. The contingency plan shall
include, as a minimum, the following:

a. notification of person(s) responsible for this Site including home phone numbers and
work location;

b. list of emergency phone numbers for the local Ministry office, the Ministry's Spill Action
Centre and the local fire department;

measures to prevent spills/ fires;
details of fire protection system, control and safety devices,

measures for spill / fire aerting, containment, treatment, disposal and clean up;

N CHEES S e

availability of spill / fire clean-up related equipment;

maintenance and testing program for spill / fire related equipment;

5«

areview of the need for additional level indicators and alarm systems;
i. adetailed Site plan including location of all waste received, generated and stored on-site;

j. measures to be undertaken in the event any un-authorized non-hazardous or hazardous or
unidentified waste appears at this Site; and

k. measures to be undertaken to control air emissions that cause an adverse effect.

2. A copy of the contingency plan shall be kept at this Site, in alocation accessible to all staff, at
al times.

3. A copy of the contingency plan shall be available for inspection by a Provincial Officer, the
local municipality and/or the local fire department, upon request.

4. The Owner shall review the contingency plan on an annual basis, as a minimum, and make
revisions as required. In particular, the Owner shall ensure that al contact telephone numbers
are up to date.
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22. Site lnspections

1. A visuad inspection of the Site shall be conducted by a Trained person on each day the Siteisin
operation to ensure that:

a
b.

C.
d.

the Siteis secure;

that the operation of the Site is not causing any nuisances including those from dust,
odours, vectors, vermin, birds, litter, noise and traffic;

that the operation of the Site is not causing any adverse effects on the environment; and

that the Site is being operated in compliance with this ECA.

2. Any deficiencies discovered as aresult of an inspection shall be remedied immediately,
including temporarily ceasing operations at the Site if needed.

3. A record of the inspections shall be kept in the daily log book that includes the following
information:

a

b.
C.
d.
e.

the name and signature of the Trained person that conducted the inspection;
the date and time of the inspection;

alist of any deficiencies discovered,

any recommendations for action; and

the date, time and description of actions taken to remedy deficiency.

23. Record Keeping

1. The Owner shall maintain at this Site awritten record of all waste received, stored, processed
and transferred from this Site, as well as, the calculated total volume of waste remaining at this
Site at the end of each day. The record shall be in the form of alog, be reported in metric tonnes
and shall include, as a minimum the following:

a. for wastereceived at this Site;

b.

C.

i. date;
Ii. quantity;
iii. manifest number, if applicable;
iv. generator name and address;
V. generator registration number, if applicable, or inventory number;
vi. carrier name and address; and
vii. carrier Environmental Compliance Approva number, if applicable.
for waste processed at this Site:
I. date;
ii. quantity processed; and
iii. type of waste.

for separated waste transferred off-site:
1. date;
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ii. quantity;
iii. type of waste;
Iv. length of time stored at this Site prior to transfer off-site; and

v. destination, including name and address.

d. for residual waste transferred off-site:

i. date;
ii. quantity;
iii. carrier name and address;
iv. carrier approval number;
v. disposal destination location and approval number; and
vi. length of time stored at this Site prior to transfer off-site.

2. A log book of all spills shall be maintained at this Site. The log book must include the type and
amount of material spilled, a description of how the material was cleaned up and stored, and the
location and time of final disposal.

24. Annual Report

1. The Owner shall submit to the District Manager an annual report on the operation of this Site by
October 1 of each year. The report shall cover the previous calendar year and include, as a
minimum, the following (all numbers are reported in metric tonnes):

a. an annua summary of mass balance of the waste received and transferred from this Site;

b.

f.

an annual summary of any deficiencies, items of non-compliance or process aberrations
that occurred at this Site and any remedial / mitigative action taken to correct them;

adescription of any spills, incidents or other emergency situations which have occurred at
this Site, any remedial measures taken, and the measures taken to prevent future
OCCurrences,

.- amonthly summary by waste type of the waste stored at this Site at the end of each month

including quantity;

a descriptive summary describing any rejected waste including quantity, waste class,
waste characteristic, reasons for rejection and generator of the rejected waste;

adescription of markets for the processed wastes.

25. Closure Plan

1. Atleast thirty (30) days prior to the closure of this Site, the Owner shall submit to the District
Manager a detailed clean-up and closure plan for this Site which confirms that this Site will be
closed in an environmentally acceptable manner.

2. Within thirty (30) days of the closure of this Site, the Owner shall submit independent written
confirmation, to the District Manager and the Director, that this Site has been closed in
accordance with the submitted plan, and present this Approval for revocation to the Director.
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REASONS

The reasons for the imposition of these terms and conditions are as follows:

1

10.

11.

12.

13.

14.

The reason for Condition 1, 3, 4, 5 and 7 isto clarify the legal rights and responsibilities of the Owner
under this Approval.

The reasons for Conditions 2, 15, 16 and 17 isto ensure that the Site is designed, operated, monitored
and maintained in accordance with the application and supporting documentation submitted by the
Owner, and not in a manner which the Director has not been asked to consider.

The reasons for Condition 6 are;

1. to ensurethat the Siteis operated under the corporate name which appears on the application
form submitted for this approval and to ensure that the Director is informed of any changes,

2. torestrict potential transfer or encumbrance of the Site without the approval of the Director and
to ensure that any transfer of encumbrance can be made only on the basis that it will not
endanger compliance with this Approval, and

3. to ensure that the successor is aware of itslegal responsibilities.

The reason for Condition 8 is to ensure that appropriate Ministry staff have ready access to the Site for
inspection of facilities, equipment, practices and operations required by the conditionsin this
Approval. This condition is supplementary to the powers of entry afforded a Provincial Officer
pursuant to the EPA and OWRA.

The reason for Condition 9 is to ensure that funds are available to remediate and to remove and
dispose of any processed or unprocessed material and any residual waste relating to the operations
carried out at the Site in the event the Company is unable or unwilling to do so.

The reasons for Condition 10 isto ensure that spills are responded to in an expeditious and appropriate
manner.

The reason for Condition 11 is to specify the approved service area from which waste may be accepted
at the Site.

The reason for Condition 12 is to specify the hours of operation for the Site.

The reason for Condition 13 isto ensure that users of the Site are fully aware of important information
and restrictions related to Site operations and access under this ECA.

The reason for Condition 14 is to ensure the controlled access and integrity of the Site by preventing
unauthorized access when the Site is closed and no site attendant is on duty.

The reason for Condition 18 is to ensure that any complaints regarding Site operations at the Site are
responded to in atimely manner.

The reason for Condition 19 and 20 isto ensure that the Site is operated in a manner which does not
result in a nuisance or a hazard to the health and safety of the environment or people.

The reason for Condition 21 isto ensure that the Site is operated in a manner which does not result in
anuisance or a hazard to the health and safety of the environment or people.

The reason for Condition 22 isto ensure that detailed records of Site inspections are recorded and
maintained for inspection and information purposes.
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15. The reason for the Condition 23 isto provide for the proper assessment of effectiveness and efficiency
of site design and operation, their effect or relationship to any nuisance or environmental impacts, and
the occurrence of any public complaints or concerns. Record keeping is necessary to determine
compliance with this ECA, the EPA and its regulations.

16. The reasons for the Condition 24 are to ensure that regular review of site development, operations and
monitoring data is documented and any possible improvements to site design, operations or
monitoring programs are identified. An annual report is an important tool used in reviewing site
activities and for determining the effectiveness of site design.

17. Thereason for the Condition 25 is to ensure that the Siteis closed in accordance with Ministry
standards and to protect the health and safety of the public and the environment.

APPEAL PROVISIONS

In accordance with Section 139 of the Environmental Protection Act, you may by written notice served upon
me and the Ontario Land Tribunal within 15 days after receipt of this notice, require a hearing by the
Tribunal. Section 142 of the Environmental Protection Act provides that the notice requiring the hearing
("the Notice") shall state:

I. The portions of the environmental compliance approval or each term or condition in the environmental
compliance approval in respect of which the hearing is required, and;

I1. The grounds on which you intend to rely at the hearing in relation to each portion appeal ed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with
respect to any terms and conditionsin this environmental compliance approval, if the terms and conditions
are substantially the same as those contained in an approval that is amended or revoked by this
environmental compliance approval.

The Notice should also include:

I. The name of the appellant;
[1. The address of the appellant;
[11. The environmental compliance approval number;
IV. The date of the environmental compliance approval;

V. The name of the Director, and;

V1. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

Registrar* The Director appointed for the purposes of Part 11.1 of the
Ontario Land Tribunal Environmental Protection Act

655 Bay Street, Suite 1500 and Ministry of the Environment, Conservation and Parks
Toronto, Ontario 135 St. Clair Avenue West, 1st Floor

M5G 1E5 Toronto, Ontario

OLT.Registrar@ontario.ca M4V 1P5
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* Further information on the Ontario Land Tribunal'srequirementsfor an appeal can be obtained
directly from the Tribunal at: Tel: (416) 212-6349 or 1 (866) 448-2248, or www.olt.gov.on.ca
The above noted activity is approved under s.20.3 of Part 11.1 of the Environmental Protection Act.

Dated at Toronto this 19th day of November, 2021

Mohsen Keyvani
Director

appointed for the purposes of Part 11.1 of the Environmental Protection Act

c. Greg Thomas, PRIME Environmental Services Inc.

The following schedules are a part of this environmental compliance approval:
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SCHEDULE 1

1. Environmental Compliance Approval application, dated May 15, 2015, signed by Mr. Bernie Debono,
General Manager, Norfolk Disposal Services Limited.

2. Design and Operations Report, Norfolk Disposal Services Limited, prepared by PRIME
Environmental Services Inc., dated May 15, 2015.

3. Norfolk Disposal Services Limited Contingency Plan, dated March 2014.

4. Letter dated July 5, 1994, from Louis Debono, Norfolk Disposal Services Limited, to Kim Lendvay,
Ministry of Environment and Energy, RE: Withdrawal of request to receive waste oil.

5. Letter dated August 8, 1994, from Louis Debono, Norfolk Disposal Services Limited, to Kim
Lendvay, Ministry of Environment and Energy, RE: Contingency Plan and Estimate for Financial
Assurance.

6. Letter dated August 19, 1999 from Norfolk Disposal Services Ltd. to the Ministry of the Environment
RE: Storage locations.

7. Environmental Compliance Approval application, signed by Mr. Bernie Debono, General Manager,
Norfolk Disposal Services Limited, dated March 8, 2016.

8. Design and Operations Report, Norfolk Disposal Services Limited, prepared by PRIME
Environmental ServicesInc., dated March 17, 2016.

9. Email dated June 24, 2020 with Financial Assurance calculation, from Bernie Debono, Norfolk
Disposal Service Ltd to Julius Arscott, Application Assessment Officer, MECP.
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Content Copy Of Original

.PF} Ministry of the Environment, Conservation and Parks
zﬁ* Ontario Ministére de I'Environnement, de la Protection de la nature et des Parcs

AMENDED ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 3784-B9TSW9
Issue Date: May 3, 2019

Norfolk Disposal Services Limited
811 Old Highway 24

Norfolk, Ontario

NOE 1Y0

Site Location:811 Old Highway 24 Road
Norfolk County, Ontario.

You have applied under section 20.2 of Part I.1 of the Environmental Protection Act,
R.S.0. 1990, c. E. 19 (Environmental Protection Act) for approval of:

« one (1) paint spray booth for the application of surface coatings at a maximum rate
of 8.0 litres per hour, equipped with a natural gas fired air make up unit, having a
heat input of 1,260,000 kilojoules per hour, one (1) paint spray gun and 14.5
square metres of dry type paint arrestor filters, discharging into the air at a
volumetric flow rate of 5.66 actual cubic metres per second, through a stack,
having an exit diameter of 0.74 metre, extending 2.0 metres above the roof and
8.6 metres above grade;

« one (1) maintenance welding station;

+ one (1) electric wood waste grinder, having a processing capacity of 20 tonnes per
hour, located inside the Large Waste Transfer Building;

« one (1) paint mixing room, discharging into the air at a volumetric flow rate of 0.68
actual cubic metres per second, through a stack, having an exit diameter of 0.3
metre, extending 1.2 metres above the roof and 5.0 metres above grade;

All in accordance with the application for an Approval (Air and Noise) and all supporting
information, dated December 21, 2018, signed by Bernie Debono of Norfolk Disposal
Services Limited.

For the purpose of this environmental compliance approval, the following definitions
apply:

1. "Approval” means this Environmental Compliance Approval, including the
application and supporting documentation listed above;

2. "Company" means Norfolk Disposal Services Limited, that is responsible for the



construction or operation of the Facility and includes any successors and assigns;
3. "EPA" means the Environmental Protection Act, R.S.0. 1990, c.E.19, as amended

1

4. "Equipment” means the paint spray booth, welding station, and wood waste
grinder described in the Company's application, this Approval and in the
supporting documentation submitted with the application, to the extent approved
by this Approval;

5. "Facility” means the entire operation located on the property where the Equipment
is located;

6. "Manual” means a document or a set of documents that provide written
instructions to staff of the Company;

7. "Ministry” means the ministry of the government of Ontario responsible for the
EPA and includes all officials, employees or other persons acting on its behalf;

8. "Publication NPC-300" means the Ministry Publication NPC-300, "Environmental
Noise Guideline, Stationary and Transportation Sources - Approval and Planning,
Publication NPC-300", August 2013 as amended.

You are hereby notified that this environmental compliance approval is issued to you
subject to the terms and conditions outlined below:

TERMS AND CONDITIONS

1. OPERATION AND MAINTENANCE
1. The Company shall ensure that the Equipment is properly operated and
maintained at all times. The Company shall:

a. prepare, not later than three (3) months after the date of this Approval,
and update as necessary, a Manual outlining the operating procedures
and a maintenance program for the Equipment, including:

i. routine operating and maintenance procedures in accordance with
good engineering practices and as recommended by the
Equipment suppliers;

ii. emergency procedures, including spill clean-up procedures;

iii. procedures for any record keeping activities relating to operation
and maintenance of the Equipment;

iv. all appropriate measures to minimize noise, dust and odorous
emissions from all potential sources; and



b. implement the recommendations of the Manual; and

c. retain, for a minimum of two (2) years from the date of their creation, all
records on the maintenance, repair and inspection of the Equipment,
and make these records available for review by staff of the Ministry
upon request.

2. NOISE
1. The Company shall, at all times, ensure that the noise emissions from the
Facility comply with the limits set out in Ministry Publication NPC-300.

2. The Company shall restrict operation of the Facility to the daytime period
between 7:00 AM to 7:00 PM.

3. RECORD RETENTION
1. The Company shall retain, for a minimum of two (2) years from the date of

their creation, all records and information related to or resulting from the
recording activities required by this Approval, and make these records
available for review by staff of the Ministry upon request. The Company shall
retain:

a. all records on the maintenance, repair and inspection of the Equipment;

and

b. all records of any environmental complaints; including:
i. a description, time and date of each incident to which the complaint
relates;

ii. wind direction at the time of the incident to which the complaint
relates; and

iii. a description of the measures taken to address the cause of the
incident to which the complaint relates and to prevent a similar
occurrence in the future.

4. NOTIFICATION OF COMPLAINTS
1. The Company shall notify the District Manager, in writing, of each
environmental complaint within two (2) business days of the complaint. The
notification shall include:
a. a description of the nature of the complaint; and

b. the time and date of the incident to which the complaint relates.

The reasons for the imposition of these terms and conditions are as follows:



1. Condition No. 1 is included to emphasize that the Equipment must be maintained
and operated according to a procedure that will result in compliance with the EPA,
the Regulations and this Approval.

2. Condition No. 2 is included to provide the minimum operational and performance
requirements considered necessary to prevent an adverse effect resulting from the
operation of the Facility.

3. Condition No. 3 is included to require the Company to keep records and to provide
information to staff of the Ministry so that compliance with the EPA, the
Regulations and this Approval can be verified.

4. Condition No. 4 is included to require the Company to notify staff of the Ministry so
as to assist the Ministry with the review of the site's compliance.

Upon issuance of the environmental compliance approval, | hereby revoke
Approval No(s). 0754-AR6RTV issued on April 23, 2018.

In accordance with Section 139 of the Environmental Protection Act, you may by written
Notice served upon me, the Environmental Review Tribunal and in accordance with
Section 47 of the Environmental Bill of Rights, 1993, S.O. 1993, c. 28 (Environmental
Bill of Rights), the Environmental Commissioner, within 15 days after receipt of this
Notice, require a hearing by the Tribunal. The Environmental Commissioner will place
notice of your appeal on the Environmental Registry. Section 142 of the Environmental
Protection Act provides that the Notice requiring the hearing shall state:

a. The portions of the environmental compliance approval or each term or condition in the
environmental compliance approval in respect of which the hearing is required, and;

b. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not
be required with respect to any terms and conditions in this environmental compliance
approval, if the terms and conditions are substantially the same as those contained in
an approval that is amended or revoked by this environmental compliance approval.

The Notice should also include:

1. The name of the appellant;
2. The address of the appellant;
3. The environmental compliance approval number;

4. The date of the environmental compliance approval;



5. The name of the Director, and;

6. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Director appointed for the purposes of

The Secretary* The Environmental Part 11.1 of the Environmental Protection Act
Environmental Review Tribunal Commissioner Ministry of the Environment, Conservation
655 Bay Street, Suite 1500 AND 1075 Bay Street, Suite 605 AND and Parks
Toronto, Ontario Toronto, Ontario 135 St. Clair Avenue West, 1st Floor
M5G 1E5 M5S 2B1 Toronto, Ontario

M4V 1P5

* Further information on the Environmental Review Tribunal’s requirements for an appeal
can be obtained directly from the Tribunal at: Tel: (416) 212-6349, Fax: (416) 326-5370 or
www.ert.gov.on.ca

This instrument is subject to Section 38 of the Environmental Bill of Rights, 1993, that allows
residents of Ontario to seek leave to appeal the decision on this instrument. Residents of Ontario
may seek leave to appeal within 15 days from the date this decision is placed on the
Environmental Registry. By accessing the Environmental Registry at www.ebr.gov.on.ca, you can
determine when the leave to appeal period ends.

The above noted activity is approved under s.20.3 of Part Il.1 of the Environmental
Protection Act.

DATED AT TORONTO this 3rd day of May,

2019
Jeffrey McKerrall, P.Eng.
Director
appointed for the purposes of Part
[1.1 of the Environmental Protection
Act

QN/

c: District Manager, MECP Hamilton - District
Greg Thomas, PRIME Environmental Services Inc.


http://www.ert.gov.on.ca/
http://www.ebr.gov.on.ca/
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APPENDIX

DEFINITION OF CLASSES FROM D-6 GUIDELINE

CLASS | INDUSTRIAL FACILITY

A place of business for a small scale, self-contained plant or building which produces and/or stores a product which is
contained in a package and has a low probability of fugitive emissions for any of the following: noise, odour, dust,
and/or vibration. There are daytime operations only, with infrequent movement of products and/or heavy trucks and
no outside storage.

CLASS Il INDUSTRIAL FACILITY

A place of business for medium scale processing and manufacturing with outdoor storage of wastes or material (i.e. it
has an open process) and/or there are periodic outputs of minor annoyance. There are occasional outputs of either
point source or fugitive emissions of any of the following: noise, odour, dust, and/or vibration, and low probability of
fugitive emissions. Shift operations are permitted and there is frequent movement of products and/or heavy trucks
during daytime hours.

CLASS Il INDUSTRIAL FACILITY

A place of business for large scale manufacturing or processing, characterized by: large physical size, outside storage of
raw and finished products, large production volumes and continuous movement of products and employees during

daily shift operations. It has frequent outputs of major annoyance and there is a high probability of fugitive emissions.



Table A-1

INDUSTRIAL
CLASSIFICATION

OUTPUTS

SCALE

APPENDIX

Industrial Class Definitions and Specifications as outlined in D-6 Guideline

PROCESS

OPERATION/INTENSITY

Class | — Light
Industrial

Noise” Sound not audible
off property

Dust and/or Odour:
infrequent and not intense

Vibration: No ground borne
vibration on plant property

No outside storage

Small scale plant or scale
is irrelevant in relation to
all other criteria for this
Class

Self-contained plant or
building which
produces/stores a
packaged product. Low
probability of fugitive
emissions

Daytime operations only

Infrequent movement of
products and/or heavy
trucks

Class Il — Medium
Industrial

Noise: Sound occasionally
audible off property

Dust and/or Odour:
Frequent and occasionally
intense

Vibration: Possible ground
borne vibration, but cannot
be perceived off property

Outside storage permitted

Medium level of production
allowed

Open process

Periodic outputs of minor
annoyance

Low probability of fugitive
emissions

Shift operations permitted

Frequent movement of
products and/or heavy
trucks with the majority of
movements during daytime
hours

Class Ill — Heavy
Industrial

Noise: sound frequently
audible off property

Dust and/or Odour:
Persistent and/or intense

Vibration: Ground-borne
vibration can frequently be
perceived off property

Outside storage of raw and
finished products

Large production levels

Open process

Frequent outputs of major
annoyances

High probability of fugitive
emissions

Continuous movement of
products and employees

Daily shift operations
permitted
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Project Name: Norfolk Disposal Expansion Project Land Use Compatibility Study
Site Address: at 811 Old Highway 24 and 42 Thompson Road West, in Waterford, Ontario

Receptor

ID

Table C1: Sensitive Receptors within the Study Area of the Proposed Development

Receptor Description

Address

Minimum Distance from
Proposed Development
(Property-Line to Property-
Line)

(m)

Minimum Distance from
Proposed Development
(including landscape Buffer)

MECP D-6 Minimum Separation
from Proposed Development

(m)

MOECC D-6 Potential Area of
Influence from Proposed
Development

(m)

1 Residential Property on Old Highway 24 822 Old Highway 24, Waterford

2 Residential Property on Old Highway 24 832 Old Highway 24, Waterford 38 71 70 300
B] Residential Property on Thompson Road 4 Thompson Road East, Waterford 61 72 70 300
4 Residential Property on Thompson Road 8 Thompson Road East, Waterford 72 106 70 300
5 Residential Property on Thompson Road 10 Thompson Road East, Waterford 88 122 70 300
6 Residential Property on Thompson Road 19 Thompson Road East, Waterford 144 144 70 300
7 Residential Property on Thompson Road 23 Thompson Road East, Waterford 158 158 70 300
8 Residential Property on Howard Street 288 Howard Street, Waterford 198 198 70 300
9 Residential Property on Howard Street 290 Howard Street, Waterford 185 185 70 300
10 Residential Property on Howard Street 300 Howard Street, Waterford 175 175 70 300
11 Residential Property on Main Street 291 Main Street South, Waterford 123 123 70 300
12 Residential Property on Main Street 287 Main Street South, Waterford 152 152 70 300
13 Residential Property on Main Street 281 Main Street South, Waterford 170 170 70 300
14 Residential Property on Main Street 275 Main Street South, Waterford 183 183 70 300
15 Residential Property on Main Street 271 Main Street South, Waterford 203 203 70 300
16 Residential Property on Main Street 267 Main Street South, Waterford 223 223 70 300
17 Residential Property on Main Street 249 Main Street South, Waterford 247 247 70 300
18 Residential Property on Main Street 284 Main Street South, Waterford 139 139 70 300
19 Residential Property on Main Street 280 Main Street South, Waterford 162 162 70 300
20 Residential Property on Leamon Street 277 Leamon Street, Waterford 131 131 70 300
21 Residential Property on Leamon Street 275 Leamon Street, Waterford 157 157 70 300
22 Residential Property on Leamon Street 265 Leamon Street, Waterford 181 181 70 300
23 Residential Property on Leamon Street 259 Leamon Street, Waterford 201 201 70 300
24 Residential Property on Leamon Street 255 Leamon Street, Waterford 225 225 70 300
25 Residential Property on Leamon Street 249 Leamon Street, Waterford 246 246 70 300
26 Residential Property on Leamon Street 237 Leamon Street, Waterford 270 270 70 300
27 Residential Property on Brown Street 28 Brown Street West, Waterford 269 269 70 300
28 Residential Property on St James Street 275 St James Street South, Waterford 133 133 70 300
29 Residential Property on St James Street 271 St James Street South, Waterford 156 156 70 300
30 Residential Property on St James Street 265 St James Street South, Waterford 182 182 70 300
31 Residential Property on St James Street 257 St James Street South, Waterford 204 204 70 300
32 Residential Property on St James Street 251 St James Street South, Waterford 230 230 70 300
33 Residential Property on St James Street 245 St James Street South, Waterford 250 250 70 300
34 Residential Property on St James Street 239 St James Street South, Waterford 274 274 70 300
35 Residential Property on Brown Street 58 Brown Street West, Waterford 277 277 70 300
36 Residential Property on St James Street 272 St James Street South, Waterford 161 161 70 300
37 Residential Property on St James Street 268 St James Street South, Waterford 184 184 70 300
38 Residential Property on St James Street 260 St James Street South, Waterford 204 204 70 300
39 Residential Property on St James Street 254 St James Street South, Waterford 233 233 70 300
40 Residential Property on St James Street 248 St James Street South, Waterford 255 255 70 300
41 Residential Property on St James Street 244 St James Street South, Waterford 269 269 70 300
42 Residential Property on St James Street 240 St James Street South, Waterford 290 290 70 300
43 Residential Property on Blueline Road 2247 Blueline Road, Waterford 76 76 70 300
44 Residential Property on Blueline Road 2233 Blueline Road, Waterford 140 140 70 300
45 Residential Property on Yu Boulevard 19 Yu Boulevard, Waterford 109 130 70 300
46 Residential Property on Yu Boulevard 23 Yu Boulevard, Waterford 109 130 70 300
47 Residential Property on Yu Boulevard 27 Yu Boulevard, Waterford 115 136 70 300
48 Residential Property on Yu Boulevard 31 Yu Boulevard, Waterford 119 140 70 300
49 Residential Property on Yu Boulevard 35 Yu Boulevard, Waterford 123 144 70 300
50 Residential Property on Yu Boulevard 39 Yu Boulevard, Waterford 126 147 70 300
51 Residential Property on Yu Boulevard 43 Yu Boulevard, Waterford 129 129 70 300
52 Residential Property on Yu Boulevard 47 Yu Boulevard, Waterford 136 136 70 300
53 Residential Property on Yu Boulevard 51 Yu Boulevard, Waterford 137 137 70 300
54 Residential Property on Yu Boulevard 55 Yu Boulevard, Waterford 140 140 70 300
55 Residential Property on Yu Boulevard 59 Yu Boulevard, Waterford 143 143 70 300
56 Residential Property on Yu Boulevard 63 Yu Boulevard, Waterford 149 149 70 300
57 Residential Property on Yu Boulevard 67 Yu Boulevard, Waterford 157 157 70 300
58 Residential Property on Yu Boulevard 71 Yu Boulevard, Waterford 167 167 70 300
59 Residential Property on Yu Boulevard 75 Yu Boulevard, Waterford 178 178 70 300
60 Residential Property on Winterberry Lane 28 Winterberry Lane 200 200 70 300
61 Residential Property on Winterberry Lane 30 Winterberry Lane 208 208 70 300
62 Residential Property on Winterberry Lane 32 Winterberry Lane 218 218 70 300
63 Residential Property on Winterberry Lane 29 Winterberry Lane 224 224 70 300
64 Residential Property on Winterberry Lane 31 Winterberry Lane 233 233 70 300
65 Residential Property on Winterberry Lane 33 Winterberry Lane 242 242 70 300
66 Residential Property on Yu Boulevard 24 Yu Boulevard, Waterford 172 172 70 300
67 Residential Property on Yu Boulevard 30 Yu Boulevard, Waterford 178 178 70 300
68 Residential Property on Yu Boulevard 34 Yu Boulevard, Waterford 180 180 70 300
69 Residential Property on Yu Boulevard 38 Yu Boulevard, Waterford 183 183 70 300
70 Residential Property on Yu Boulevard 12 Yin Street, Waterford 199 199 70 300
71 Residential Property on Yu Boulevard 14 Yin Street, Waterford 206 206 70 300
72 Residential Property on Yu Boulevard 16 Yin Street, Waterford 218 218 70 300
73 Residential Property on Yu Boulevard 18 Yin Street, Waterford 224 224 70 300
74 Residential Property on Yu Boulevard 20 Yin Street, Waterford 264 264 70 300
75 Residential Property on Coulas Crescent 3 Coulas Crescent, Waterford 189 189 70 300
76 Residential Property on Coulas Crescent 7 Coulas Crescent, Waterford 221 221 70 300
77 Residential Property on Coulas Crescent 11 Coulas Crescent, Waterford 240 240 70 300
78 Residential Property on Coulas Crescent 15 Coulas Crescent, Waterford 262 262 70 300
79 Residential Property on Coulas Crescent 19 Coulas Crescent, Waterford 280 280 70 300
80 Residential Property on Coulas Crescent 2 Coulas Crescent, Waterford 193 193 70 300
81 Residential Property on Coulas Crescent 6 Coulas Crescent, Waterford 222 222 70 300
82 Residential Property on Coulas Crescent 10 Coulas Crescent, Waterford 247 247 70 300
83 Residential Property on Coulas Crescent 14 Coulas Crescent, Waterford 264 264 70 300
84 Residential Property on Coulas Crescent 18 Coulas Crescent, Waterford 284 284 70 300
85 Residential Property on Coulas Crescent 170 Coulas Crescent, Waterford 207 207 70 300
86 Residential Property on Coulas Crescent 166 Coulas Crescent, Waterford 233 233 70 300
87 Residential Property on Coulas Crescent 162 Coulas Crescent, Waterford 254 254 70 300
88 Residential Property on Coulas Crescent 158 Coulas Crescent, Waterford 273 273 70 300
89 Residential Property on Coulas Crescent 169 Coulas Crescent, Waterford 225 225 70 300




Project Name: Norfolk Disposal Expansion Project Land Use Compatibility Study
Site Address: at 811 Old Highway 24 and 42 Thompson Road West, in Waterford, Ontario

Table C1: Sensitive Receptors within the Study Area of the Proposed Development

Minimum Distance from
Proposed Development
Receptor Description Address (Property-Line to Property-
Line)

(m) (m) (m)

Minimum Distance from . . MOECC D-6 Potential Area of
MECP D-6 Minimum Separation
Proposed Development Influence from Proposed

REccRel from Proposed Development
(including landscape Buffer) P P Development

ID

Residential Property on Coulas Crescent 165 Coulas Crescent, Waterford
91 Residential Property on Coulas Crescent 161 Coulas Crescent, Waterford 272 272 70 300
92 Residential Property on Tan Avenue 3 Tan Avenue, Waterford 248 248 70 300
93 Residential Property on Tan Avenue 7 Tan Avenue, Waterford 265 265 70 300
94 Residential Property on Washington Street 302 Washington Street, Waterford 266 266 70 300
95 Residential Property on Washington Street 288 Washington Street, Waterford 278 278 70 300
96 Residential Property on Washington Street 284 Washington Street, Waterford 282 282 70 300
97 Residential Property on Washington Street 280 Washington Street, Waterford 293 293 70 300
98 Residential Property on Winterberry Lane 8 Winterberry Lane, Waterford 248 248 70 300
99 Residential Property on Winterberry Lane 6 Winterberry Lane, Waterford 258 258 70 300
100 Residential Property on Winterberry Lane 4 Winterberry Lane, Waterford 268 268 70 300
101 Residential Property on Winterberry Lane 2 Winterberry Lane, Waterford 278 278 70 300

- Indicates that the sensitive receptor is within the minimum separation distance of the proposed development.
- Indicates that the sensitive receptor is within the area of influence of the proposed development but outside the recommended minimum separation distance.
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LANDSCAPE ARCHITECT FOR REVIEW. OBTAIN APPROVAL FROM THE
LANDSCAPE ARCHITECT BEFORE PROCEEDING.
PROPERTY LINE 4. ITIS THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE EXISTING SERVICE
LOCATIONS.
5. EXACT LOCATIONS OF PLANT MATERIAL WILL BE DETERMINED BY PLACEMENT
OF SITE SERVICES SUCH AS HYDRO VAULTS, METERS, UTILITIES ROOF
RAIN WATER LEADERS, DRIVEWAYS, LIGHT STANDARDS, ETC.
6. ALL PLANT MATERIAL LOCATIONS TO BE STAKED OR MARKED OUT AND
] APPROVED BY LANDSCAPE ARCHITECT PRIOR TO INSTALLATION.
5 LANDSCAPE PLAN 7. SUPPLY ALL PLANT MATERIAL IN ACCORDANCE WITH THE CANADIAN
STANDARDS FOR NURSERY STOCK (8th Ed.).
PROP. NEW TRANSFER ' ENLARGEMENT 8. INSTALL PLANT MATERIAL ACCORDING TO DETAILS SHOWN.
BUILDING FOR , 9. DISTURBED SOIL AREAS AROUND TREES AND SHRUBS ARE TO BE COVERED
RECYCLABLE MATERIAL + WITH SHREDDED CONIFER BARK MULCH SUCH AS 'CANADA RED' OR
PUBLIC DROP OFF 'GRO-BARK' SPM MULCH, OR APPROVED EQUIVALENT. ALTERNATIVE MULCHES
AREA=1,800s.m. MUST BE APPROVED BY THE
T/FDN.=243.90 \ LANDSCAPE ARCHITECT.
b F.F.=243.90 10. CONTRACTOR TO UTILIZE LAYOUT DIMENSIONS WHERE PROVIDED.
' 11.PROVIDE PLANTING BED AREA AS NOTED ON THE DRAWING OR TO
ACCOMMODATE MATURE SIZE OF PLANT MATERIAL.
12. ALL SUPPORT SYSTEMS MUST BE REMOVED BY THE CONTRACTOR AT TIME OF
FINAL ACCEPTANCE. NO EXTRAS WILL BE PAID TO COMPLETE THIS WORK.
13.SUPPLY AND PLACE TOPSOIL IN ACCORDANCE WITH OPSS 802 TO A MINIMUM
DEPTH OF 150mm UNLESS OTHERWISE SPECIFIED.
14.SUPPLY AND PLACE SOD IN ACCORDANCE WITH OPSS 803 UNLESS
OTHERWISE SPECIFIED.
15.SUPPLY AND PLACE SEED IN ACCORDANCE WITH OPSS 804 UNLESS
OTHERWISE SPECIFIED. ALL 5:1 OR GREATER SLOPES TO BE SEEDED WITH
TACIFIER. CONTRACTOR TO PROVIDE NECESSARY EROSION CONTROL
PROTECTION AS REQUIRED TO ENSURE SOIL STABILIZATION AND PROPER
SEED GERMINATION.
16. ALL DIMENSIONS IN METRES UNLESS OTHERWISE NOTED.
17.IF DISCREPANCIES ARISE BETWEEN PLANT MATERIAL COUNT SHOWN ON I 1 IBI GROUP
DRAWING AND PLANT LIST, THE DRAWING SHALL BE CONSIDERED CORRECT. Suite 200 - 360 James Street North
18. CONTRACTOR TO PROVIDE MINIMUM TWO (2) YEAR WARRANTY FROM DATE I B I Hamilton ON L8L 1H5 Canada
ACCEPTED ON ALL WORK UNLESS OTHERWISE SPECIFIED. tel 905 546 1010 fax 905 546 1011
19. ANY SITE PLAN OR GRADING AND SERVICING SHOWN IS FOR INFORMATION L1 ibigroup.com
ONLY. REFER TO APPROVED DRAWINGS.
20.NOT FOR CONSTRUCTION UNLESS STAMPED, SIGNED AND DATED BY
LANDSCAPE ARCHITECT. PROJECT

21.DRAWINGS NOT TO BE REPRODUCED WITHOUT WRITTEN CONSENT FROM
LANDSCAPE ARCHITECT. NORFOLK DISPOSAL

22. APPROVAL OF LANDSCAPE PLAN TO BE OBTAINED FROM MUNICIPALITY.

23. FOR GRADING AND SERVICING INFORMATION REFER TO THE ENGINEER'S N EVV TRANSFER STAT' ON
DRAWINGS.

: //////ﬁjﬁ‘]—m—’ﬂ 24. FOR LIGHTING INFORMATION AND POWER DISTRIBUTION REFER TO THE 811 OLD HWY 24 , WATERFORD, ON
SR DR ELECTRICAL DRAWINGS. NOE 1Y0
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NOT FOR CONSTRUCTION

SEED MIX A:

CONTRACTOR TO SOW NURSE CROP AVENA SATIVA OVER ENTIRE AREA;
TO BE SEEDED AT A RATE OF 25kg/ HECTARE.

8340 - LOW MAINTENANCE ECO LAWN SEED MIXTURE BY OSC SEEDS. TO
BE SEEDED AT A RATE OF 1.5KG PER 61 SQ.M. SEED MIX TO INCLUDE:

Creeping Red Fescue

Ecostar Hard Fescue

Chewings Fescue
Perennial Rye

True North Project North

CLIENT

NORFOLK DISPOSAL

811 OLD HWY 24 SUITE 1, WATERFORD,
ON NOE 1Y0

COPYRIGHT

This drawing has been prepared solely for the intended use, thus any
reproduction or distribution for any purpose other than authorized by IBI Group is
forbidden. Written dimensions shall have precedence over scaled dimensions.
Contractors shall verify and be responsible for all dimensions and conditions on
the job, and IBI Group shall be informed of any variations from the dimensions and
conditions shown on the drawing. Shop drawings shall be submitted to 1Bl Group
for general conformance before proceeding with fabrication.

IBI Group Professional Services (Canada) Inc.
is a member of the 1Bl Group of companies
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PROPOSED PLANT LIST
KEY | BOTANICAL NAME COMMON NAME CAL. SIZE COND | MATURE | MATURE 0.C. QNTY. | %
HEIGHT | SPREAD | SPACING
(m) (m) (m)
DECIDUOUS TREES
CcC Cercis canadensis Eastern Redbud Clump | 200cm W.B. 10.0 7.0 55 10
LT Liriodendron tulipifera Tulip Tree 60mm W.B. 22.0 12.0 8.0 5
oV Ostrya virginiana Ironwood 60mm W.B. 12.0 8.0 8.0 7
QF Quercus robur 'Fastigiata’ English Columnar Oak 60mm W.B. 16.0 6.0 8.0 5
TOTAL | 27
CONIFEROUS TREES
Jv Juniperus virginiana Eastern Red Cedar 200cm W.B. 7.0 3.0 2.0 15
PP Picea pungens Blue Spruce 250cm W.B. 18.0 6.0 6.0 9
TOTAL | 24
SHRUBS
Fi Forsythia x intermedia 'Lynwood Gold' | Lynwood Gold Forsythia 50cm 3 gal 1.7 1.7 1.2 12
Po Physocarpus opulifoilius Common Ninebark 50cm 3 gal 1.7 1.7 1.2 26
Pod Physocarpus opulifoilius 'Diabolo’ Diabolo Ninebark 50cm 3 gal 1.7 1.5 1.2 20
Ra Rhus aromatica Fragrant Sumac 50cm 3 gal 15 1.7 1.2 18
TOTAL | 76
PERENNIALS / GRASSES / VINES
cb Calamagrostis canadensis Canada Bluejoint 1 gal 15 1.2 0.9 47
TOTAL | 47
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ARBOR TIE
FIGURE 8.
NAILED TO
>~ ><0O | STAKE

W V7

FOLD ENDS OF ARBORTIE BACK. SECURE
TO STAKE WITH 1" GALVANIZED ROOFING
NAIL OR USE A KNOT.

NOTES:

e  OBTAIN WRITTEN CONFIRMATION OF UTILITY LOCATES PRIOR TO COMMENCEMENT OF
DIGGING
e -DIGALL HOLES BY HAND WHEN CLOSER THAN 1.0M TO UNDERGROUND POWER,
TELEPHONE AND GAS ALIGNMENTS
- USE ROOT DEFLECTOR ON THE UTILITY SIDE OF REQUIRED
- ENSURE BASE OF TREE PIT IS STABLE IN ORDER TO MAINTAIN THE DESIRED TREE
LEVEL AND GRADE
- TREES TO BE SPRAYED WITH APPROVED ANTI-DESSICANT PRIOR TO TRANSPLANTING
UNLESS PLANTED WITHIN 48 HOURS OF DIGGING (IF PLANTED IN FULL LEAF)
e  SET TREE 50mm HIGHER THAN SURROUNDING GRADE TO ALLOW FOR SETTLEMENT
e - SCARIFY COMPACTED SUBGRADE TO 500MM DEEP IN AREA 5 X ROOTBALL DIAMETER
- DIG PIT 300MM WIDER THAN ROOTBALL PERIMETER
- MULCH WITH SHREDDED BARK OR COMPOSTED HARDWOOD CHIPS
- TRUNK PROTECTION
MECHANICAL INJURY : USE PLASTIC TREE COLLAR
ANIMAL INJURY : USE SPIRAL TREE GUARDS OR SCREEN COLLARS
SUNSCALD INJURY : PAINT TRUNK WITH WHITE LATEX OR WHITE-WASH, OR
WRAP WITH BURLAP, 'KRAFT WRAP' INSTALLED FROM THE
GROUND UP TO ABOVE LOWEST BRANCHES
LAWN MOWER INJURY : USE SPLIT CORRUGATED BRAIN COLLARS
- REMOVE TREE STAKES AND TREE WRAP AFTER ONE SEASON

DO NOT CUT OR DAMAGE LEADER PRUNE ONLY INJURED, INFECTED OR DEAD BRANCHES
REMOVE ALL NURSERY TAGS, PLASTIC OR METAL.

CONTRACTOR SHALL PROVIDE BURLAP WRAP FOR WINTER PROTECTION
FOR DURATION OF MAINTENANCE AND WARRANTY PERIOD.

FLAT WOVEN POLYPROPYLENE MATERIAL 3/4" WIDE, 900Ibs BREAK STRENGTH.
FASTEN IN FIGURE 8. CONFIGURATION.

STEEL T-BAR OR 50X50mm STAKE (SEE NOTES FOR STAKING REQUIREMENTS)
STAKE TO EXTEND MIN. 300mm INTO UNDISTURBED SOIL

REMOVE TREE WRAP AT END OF WARRANTY PERIOD OR AS DIRECTED BY
CONSULTING LANDSCAPE ARCHITECT

IF REQUIRED, PLASTIC TREE GUARD TO BE PLACED FROM LOWEST BRANCH TO
SOIL SURFACE.

100mm HIGH SAUCER

100mm DEPTH SHREDDED CEDAR BARK MULCH BY GRO-BARK LTD, ALL TREAT
FARMS OR APPROVED EQUIVALENT

PRUNE BRANCHES AND RETAIN NATURAL FORM OF TREE AS DIRECTED

PROVIDE CLEAN AND CONTINUOUS SPADE CUT ALONG ALL BED EDGES
REMOVE WIRE BASKET, BURLAP, AND ROPE FROM TOP 1/3 OF ROOT BALL.

BY LANDSCAPE ARCHITECT. DO NOT PRUNE LEADER BRANCH
FLAT WOVEN POLYPROPYLENE MATERIAL 3/4" WIDE, 900Ib. BREAK

EXCAVATE TO 1.5X ROOT BALL DEPTH AND BACK-FILL PREPARED SOIL MIX (SEE
NOTE) COMPACT TOPSOIL TO ELIMINATE AIR POCKETS AND SETTLEMENT

SET HEARTWOOD STAKE SET APPROX. 1.2m ABOVE FINISHED GRADE, H SCARIFY PIT BOTTOM TO 150mm DEPTH

STRENGTH. FASTEN IN FIGURE 8 CONFIGURATION

1500

AND POSITION STAKES AND TIES TO PREVENT TREE DAMAGE UNDISTURBED SOIL
PVC TREE WRAP

100mm COMPACTED MULCH ABOVE FINISHED GRADE ARBOR TIE
MULCH 150mm AWAY FROM TRUNK
100mm HIGH RAISED SAUCER FIGURE 8. NAILED TO

EXISTING TOP SOIL

VARIES

! ‘et~ FINISHED GRADE STAKE
: 3 CUT AND REMOVE ALL WIRE, BURLAP, ROPE AND TWINE FROM TOP % NOTES:

VARIES

/"1 BALLED & BURLAPPED/WIRE BASKET DECIDUOUS TREE

OF ROOT BALL 1. SOIL MIXTURE: FOUR (4) PARTS NATIVE SOIL, ONE (1) PART WELL ROTTED COMPOST.
PLANTING SOIL MIXTURE AS SPECIFIED. BACKFILL IN 150MM LIFT AND 2. fﬁ\ﬁ%ﬁ SHALL BE SOAKED WITH WATER AND MULCHED IMMEDIATELY FOLLOWING
MIXTURE IN LAYERS TO PREVENT AIR POCKETS ;
3. ALL DIMENSIONS ARE IN mm.
1 UNDISTURBED SUBSOIL 4 STAKING SCHEDULE:
* < 2500mm HT. - ONE STAKE FOLD ENDS OF ARBORTIE BACK.
SCARIFY 150mm TAMPED SETTING BED AT BOTTOM OF TREE PIT > 2500mm HT. - TWO STAKES SECURE TO STAKE WITH 1" GALVANIZED
SPADED TREES - THREE STAKES OR GUY WIRES ROOFING NAIL OR USE A KNOT.

ALL SUPPORT SYSTEMS MUST BE REMOVED ONCE TREE IS ESTABLISHED.
5. ALL TREES TO BE STRAIGHT AND PLANTED VERTICALLY REGARDLESS OF SLOPE.
6. TOP OF ROOT FLARE SHALL BE POSITIONED 50mm ABOVE GRADE.

/"2 " BALLED & BURLAPPED/WIRE BASKET CONIFEROUS TREE

@ N.T.S.

w N.T.S.

3000 3000
¥e : — d
Terminal/Corner/End/Straining Post
With Black Finish — Fabric: Black Vinyl Coated
; Steel Mesh 4.8mm Min.
5x19mm Qalv. Steel Tenspn Bar Dia, With 38mm Openings
— Brace Rail 42.9mm OD with With Knuckled Top Edge
Black Finish
Top Rail: 42.9mm O.D. with Black Finish Min. 175mm Long-Sleeve
Fastened at 500mm O/C Over Rail Joints
With 3.6mm Min.
in Black Vinyl. / /
. S — = N
Fastened at 400 O.C.
With 3.6mm Min. Dia.
In Black Vinyl
S
Line Post N
Tension Bands at 400 O.C.
o,
S
Grade S8 50 Mo
P/Q./‘. NI NI DAY NY T DN DN N PN PN P /,//} INDNDNY N NN DNDNDNONGNUNNGNY e
—— Knuckled at Bottom Edge |3 [%
L Drop Forged Turnbuckle s |
4.8mm Black Vinyl
Tension Wire Fastened at
500mm O.C.

20MPa Concrete

—— Key at Base of Posts (Typical)

Compact Subsoil Under Footings

See Footing Details. —— 60.3mm Post
SECTION — 88.9mm post
N.T.S.
K A
Post Details ‘/ < %
(mm) Standard Line Post — =] .. o
(m) § 2 ®
N » ~—
Line Post 60.3 2.3
< See OPSD 972.130 For
End, Corner or O Alternate Footing Styles
Straining Post 88.9 26 I
NOTES: 250
1. Fences Shall Conform to Norfolk County By-Laws. 350

2. To be Used in Conjunction With But Taking Precedence

Over OPSD 972.130.

3. All Posts, Rails and Hardware Shall be Black.
4. All Dimensions are in Millimeters Unless Otherwise Noted.

/5 "\ 1.2M CHAIN LINK FENCE

FOOTING IN EARTH

N.T.S.

@ N.T.S.

PRUNE ONLY INJURED OR INFECTED BRANCHES. REMOVE
ALL NURSERY TAGS.

100mm DEPTH SHREDDED CEDAR BARK MULCH BY GRO-BARK
LTD, ALL TREAT FARMS OR APPROVED EQUIVALENT

PROVIDE CLEAN AND CONTINUOUS SPADE CUT ALONG ALL
BED EDGES

BURLAP &/OR ROPE TO BE CUT & REMOVED FROM TOP OF
ROQOT BALL.

EXCAVATE TO 450mm DEPTH AND BACK-FILL WITH
PREPARED SOIL MIX (SEE NOTE) COMPACT TOPSOIL TO
ELIMINATE AIR POCKETS AND SETTLEMENT

SCARIFY PIT BOTTOM TO 150mm DEPTH
UNDISTURBED SOIL

NOTES:

1. SOIL MIXTURE: FOUR (4) PARTS NATIVE SOIL, ONE (1) PART WELL ROTTED COMPOST.

2. SAUCER SHALL BE SOAKED WITH WATER AND MULCHED IMMEDIATELY FOLLOWING PLANTING.
3. ALL DIMENSIONS ARE IN mm.

4. IN POORLY DRAINED SOILS PLANT SHRUB SLIGHTLY HIGHER THAN ADJACENT GRADE.

5. ALL PLANTS TO BE STRAIGHT AND PLANTED VERTICALLY REGARDLESS OF SLOPE.

/"3 BALLED AND BURLAPPED/POTTED SHRUB

CLIENT

NORFOLK DISPOSAL

811 OLD HWY 24 SUITE 1, WATERFORD,

ON NOE 1Y0

COPYRIGHT

This drawing has been prepared solely for the intended use, thus any
reproduction or distribution for any purpose other than authorized by IBI Group is
forbidden. Written dimensions shall have precedence over scaled dimensions.
Contractors shall verify and be responsible for all dimensions and conditions on

the job, and IBI Group

shall be informed of any variations from the dimensions and

conditions shown on the drawing. Shop drawings shall be submitted to 1Bl Group

for general

conformance before proceeding with fabrication.

IBI Group Professional Services (Canada) Inc.
is a member of the 1Bl Group of companies

ISSUES
No. DESCRIPTION DATE
01 | SITE PLAN SUBMISSION 2023-03-31

@ N.T.S.

PLANT PERENNIAL SLIGHTLY HIGHER OR AT SAME LEVEL AS
EXISTING GRADE.

PROVIDE CLEAN AND CONTINUOUS SPADE CUT ALONG ALL
BED EDGES
S, REMOVE PERENNIAL FROM POT OR CONTAINER

EXCAVATE TO 300mm DEPTH AND FILL WITH PREPARED SOIL

/ MIX (SEE NOTE) COMPACT TOPSOIL TO ELIMINATE AR
POCKETS AND SETTLEMENT

| UNDISTURBED SOIL

Varies, see plan/ plant list|
T

NOTES:

1. SOIL MIXTURE: FOUR (4) PARTS NATIVE SOIL, ONE (1) PART
WELL ROTTED COMPOST.

2. SAUCER SHALL BE SOAKED WITH WATER AND MULCHED
IMMEDIATELY FOLLOWING PLANTING.
3. ALL DIMENSIONS ARE IN mm.

CONTRACTOR SHALL PROVIDE 75mm MULCH FOR ALL PERENNIALS
EXCEPT GROUNDCOVERS UNLESS SPECIFIED OTHERWISE.

4. CUT AND REMOVE CONTAINER. SCARIFY ROOTBALL SIDES.
5. ALL PLANTS TO BE STRAIGHT AND PLANTED VERTICALLY
REGARDLESS OF SLOPE.

/"4 CONTAINER GROWN PERENNIAL/GRASS

@ N.T.S.

IBI GROUP
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50mm¢ CLEAR STONE
450mm DEEP (SEE
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_\— FILTER FABRIC BELOW
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2 EACH
DUMP STRAPS
EXPANSION
ST e RESTRAINT (1/4”
NYLON ROPE 2”
INSTALLATION BAG DETAIL FLAT WASHERS)
DETAIL
DUMP STRAP DUMP STRAP

SILT SACK

SILT SACK DETAIL

N.T.S.

QQ
S EXISTING ELEVATIONS
R
200.00 PROPOSED ELEVATIONS
200.00]S PROPOSED SWALE ELEVATIONS
— PROPOSED SWALE
—_— GENERAL DRAINAGE

——SF——  SILTATION FENCE
.,

% SILT SACK AS SHOWN

1. ALL ELEVATIONS SHOWN ARE METRIC.

2. BUILDER/OWNER TO VERIFY COMPLIANCE WITH ZONING BYLAWS
(ie. SIDEYARDS, SETBACKS, REARYARDS ETC.)

3. THE SILTATION & EROSION CONTROL (SEC) MEASURES
ILLUSTRATED ON THIS PLAN ARE CONSIDERED TO BE THE
MINIMUM REQUIREMENT. SITE CONDITIONS MAY REQUIRE
ADDITIONAL MEASURES WHICH WILL BE IDENTIFIED BY THE
ENGINEER DURING CONSTRUCTION.

4. ALL SEC MEASURES ARE TO BE IN PLACE PRIOR TO
COMMENCEMENT OF CONSTRUCTION.

5. OWNER/CONTRACTOR TO MAINTAIN EROSION CONTROL MEASURES
THROUGHOUT SITE UNTIL A COMPLETE GRASS/VEGETATION COVER
IS ACHIEVED.

6. ONLY AT THE DIRECTION OF THE ENGINEER ARE THE SEC
MEASURES TO BE REMOVED.

7. SITE WORKS ARE TO BE STAGED IN SUCH A MANNER THAT
EROSION WILL BE MINIMIZED, AND THE CONSULTANT MUST
PROVIDE CONFIRMATION THAT ALL APPROVED SILTATION AND
EROSION CONTROL FACILITIES HAVE BEEN INSTALLED PRIOR TO
THE COMMENCEMENT OF ANY GRADING, EXCAVATION OR
DEMOLITION.

8. CLEARING AND GRUBBING OF THE SITE SHOULD BE KEPT TO A
MINIMUM AND VEGETATION REMOVED ONLY IN ADVANCE OF
IMMEDIATE CONSTRUCTION.

9. STOCKPILES OF EARTH OR TOPSOIL ARE TO BE LOCATED AND

PROTECTED TO MINIMIZE ENVIRONMENTAL INTERFERENCE.
EROSION CONTROL FENCING IS TO BE INSTALLED AROUND THE
BASE OF ALL STOCKPILES.

10. THE OWNER IS RESPONSIBLE TO ENSURE THE MUNICIPAL

11.

ROADWAYS ARE CLEANED OF ALL SEDIMENTS FROM VEHICULAR
TRACKING ETC. TO AND FROM THE SITE, AT THE END OF EACH
WORKDAY.

ALL DISTURBED AREAS, NOT INCLUDED IN THE CONSTRUCTION
ZONE, ARE TO BE TOPSOILED AND SEEDED IMMEDIATELY AFTER
COMPLETION OF AREA GRADING.

12. ALL EXISTING AND PROPOSED CATCHBASINS ON THE SUBJECT

PROPERTY, PLUS ANY CATCHBASINS WITHIN THE INFLUENCE
OF RUNOFF FROM THE SITE, ARE TO BE PROTECTED WITH FILTER
CLOTH OR APPROVED EQUIVALENT.

12. ADDITIONAL SILT CONTROLS MAY BE REQUIRED AS DETERMINED

BY THE COUNTY AND/OR THE ENGINEER.

T.
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CULTEC RECHARGER® 902HD PRODUCT SPECIFICATIONS

GENERAL

CULTEC RECHARGER® 902HD CHAMBERS ARE DESIGNED FOR UNDERGROUND STORMWATER
MANAGEMENT. THE CHAMBERS MAY BE USED FOR RETENTION, RECHARGING, DETENTION OR
CONTROLLING THE FLOW OF ON-SITE STORMWATER RUNOFF.

CHAMBER PARAMETERS
1. THE CHAMBERS SHALL BE MANUFACTURED BY CULTEC, INC. OF BROOKFIELD, CT.
(203-775-4416 OR 1-800-428-5832)

2. THE CHAMBER SHALL BE STRUCTURAL FOAM INJECTION MOLDED OF BLUE VIRGIN HIGH
MOLECULAR WEIGHT IMPACT-MODIFIED POLYPROPYLENE.

3. THE CHAMBER SHALL BE ARCHED IN SHAPE.
4. THE CHAMBER SHALL BE OPEN-BOTTOMED.

5. THE CHAMBER SHALL BE JOINED USING AN INTERLOCKING OVERLAPPING RIB METHOD.
CONNECTIONS MUST BE FULLY SHOULDERED OVERLAPPING RIBS, HAVING NO SEPARATE
COUPLINGS.

6. THE NOMINAL CHAMBER DIMENSIONS OF THE CULTEC RECHARGER® 902HD SHALL BE 48
INCHES (1219 mm) TALL, 78 INCHES (1981 mm) WIDE AND 4.10 FEET (1.25 mm) LONG. THE
INSTALLED LENGTH OF A JOINED RECHARGER® 902HD SHALL BE 3.67 FEET (1.12 m).

7. MULTIPLE CHAMBERS MAY BE CONNECTED TO FORM DIFFERENT LENGTH ROWS. EACH ROW
SHALL BEGIN AND END WITH A SEPARATELY FORMED CULTEC RECHARGER® 902HD END CAP.
MAXIMUM INLET OPENING ON THE END CAP IS 24 INCHES (600 mm).

8. THE CHAMBER SHALL HAVE TWO SIDE PORTALS TO ACCEPT CULTEC HVLV™ FC-48 FEED
CONNECTORS TO CREATE AN INTERNAL MANIFOLD. MAXIMUM ALLOWABLE PIPE SIZE IN THE
SIDE PORTAL IS 11.5 INCHES (292 mm).

9. THE NOMINAL CHAMBER DIMENSIONS OF THE CULTEC HVLV™ FC-48 FEED CONNECTOR SHALL
BE 12 INCHES (305 mm) TALL, 16 INCHES (406 mm) WIDE AND 49 INCHES (1245 mm) LONG.

10. THE NOMINAL STORAGE VOLUME OF THE RECHARGER® 902HD CHAMBER SHALL BE 17.66 FT3/
FT (1.641 m3/m) - WITHOUT STONE. THE NOMINAL STORAGE VOLUME OF A JOINED
RECHARGER® 902HD SHALL BE 64.75 FT3 / UNIT (1.834 m3 / UNIT) - WITHOUT STONE.

11. THE NOMINAL STORAGE VOLUME OF THE HVLV™ FC-48 FEED CONNECTOR SHALL BE 0.913 FT3
/ FT (0.085 m3 / m) - WITHOUT STONE.

12. THE RECHARGER® 902HD CHAMBER SHALL HAVE TWENTY-FOUR DISCHARGE HOLES BORED
INTO THE SIDEWALLS OF THE UNIT'S CORE TO PROMOTE LATERAL CONVEYANCE OF WATER.

13. THE RECHARGER® 902HD CHAMBER SHALL HAVE 7 CORRUGATIONS.

14. THE CHAMBER SHALL BE DESIGNED TO WITHSTAND AASHTO HS-25 DEFINED LOADS WHEN
INSTALLED ACCORDING TO CULTEC'S RECOMMENDED INSTALLATION INSTRUCTIONS.

15. THE CHAMBER SHALL HAVE A RAISED INTEGRAL CAP AT THE TOP OF THE ARCH NEAR THE
CENTER OF EACH UNIT TO BE USED AS AN OPTIONAL INSPECTION PORT OR CLEAN-OUT.

16. THE UNITS MAY BE TRIMMED TO CUSTOM LENGTHS BY CUTTING BACK TO ANY CORRUGATION.

17.THE CHAMBER SHALL BE MANUFACTURED IN A FACILITY EMPLOYING CULTEC'S QUALITY
CONTROL AND ASSURANCE PROCEDURES.

18.MAXIMUM ALLOWABLE COVER OVER THE TOP OF THE CHAMBER SHALL BE 8.3 FEET (2.53 m).

END CAP PARAMETERS
1. THE CULTEC RECHARGER® 902HD END CAP (REFERRED TO AS 'END CAP') SHALL BE
MANUFACTURED BY CULTEC, INC. OF BROOKFIELD, CT. (203-775-4416 OR 1-800-428-5832)

2. THE END CAP SHALL BE TWIN-SHEET THERMOFORMED OF BLACK VIRGIN HIGH MOLECULAR
WEIGHT POLYETHYLENE.

3. THE END CAP SHALL BE JOINED AT THE BEGINNING AND END OF EACH ROW OF CHAMBERS
USING AN INTERLOCKING OVERLAPPING RIB METHOD. CONNECTIONS MUST BE FULLY
SHOULDERED OVERLAPPING RIBS, HAVING NO SEPARATE COUPLINGS.

4. THE NOMINAL DIMENSIONS OF THE END CAP SHALL BE 48.5 INCHES (1231 mm) TALL, 78 INCHES
(1982 mm) WIDE AND 9.7 INCHES (246 mm) LONG. WHEN JOINED WITH A RECHARGER 902HD
CHAMBER, THE INSTALLED LENGTH OF THE END CAP SHALL BE 6.2 INCHES (157 mm).

5. MAXIMUM INLET OPENING ON THE END CAP IS 24 INCHES (600 mm).

6. THE END CAP SHALL BE DESIGNED TO WITHSTAND AASHTO HS-25 DEFINED LOADS WHEN
INSTALLED ACCORDING TO CULTEC'S RECOMMENDED INSTALLATION INSTRUCTIONS.

CULTEC HVLV FC-48 FEED CONNECTOR PRODUCT SPECIFICATIONS

GENERAL

CULTEC HVLV FC-48 FEED CONNECTORS ARE DESIGNED TO CREATE AN INTERNAL MANIFOLD
FOR CULTEC RECHARGER MODEL 902HD STORMWATER CHAMBERS.

FEED CONNECTOR PARAMETERS
1. THE FEED CONNECTOR SHALL BE MANUFACTURED BY CULTEC, INC. OF BROOKFIELD, CT.
(203-775-4416 OR 1-800-428-5832)

2. THE FEED CONNECTOR SHALL BE VACUUM THERMOFORMED OF BLACK HIGH MOLECULAR
WEIGHT HIGH DENSITY POLYETHYLENE (HMWHDPE).

3. THE FEED CONNECTOR SHALL BE ARCHED IN SHAPE.
4. THE FEED CONNECTOR SHALL BE OPEN-BOTTOMED.

5. THE NOMINAL DIMENSIONS OF THE CULTEC HVLV FC-48 FEED CONNECTOR SHALL BE 12
INCHES (305 mm) TALL, 16 INCHES (406 mm) WIDE AND 49 INCHES (1245 mm) LONG.

6. THE NOMINAL STORAGE VOLUME OF THE HVLV FC-48 FEED CONNECTOR SHALL BE 0.913 FT*/
FT (0.085 m*/ m) - WITHOUT STONE.

7. THE HVLV FC-48 FEED CONNECTOR SHALL HAVE 4 CORRUGATIONS.

8. THE HVLV FC-48 FEED CONNECTOR MUST BE FORMED AS A WHOLE UNIT HAVING TWO OPEN
END WALLS AND HAVING NO SEPARATE END PLATES OR SEPARATE END WALLS. THE UNIT
SHALL FIT INTO THE SIDE PORTALS OF THE CULTEC RECHARGER STORMWATER CHAMBER
AND ACT AS CROSS FEED CONNECTIONS CREATING AN INTERNAL MANIFOLD.

9. THE FEED CONNECTOR SHALL BE DESIGNED TO WITHSTAND AASHTO HS-25 DEFINED LOADS
WHEN INSTALLED ACCORDING TO CULTEC'S RECOMMENDED INSTALLATION INSTRUCTIONS.

10. THE FEED CONNECTOR SHALL BE MANUFACTURED IN AN ISO 9001:2008 CERTIFIED FACILITY.

CULTEC NO. 20L™ POLYETHYLENE LINER PRODUCT SPECIFICATIONS

GENERAL

CULTEC NO.™ 20L POLYETHYLENE LINER IS DESIGNED AS AN IMPERVIOUS UNDERLAYMENT TO
PREVENT SCOURING OF THE STONE BASE CAUSED BY WATER MOVEMENT WITHIN THE CULTEC
SYSTEM. CULTEC NO. 20L POLYETHYLENE LINER IS TO BE PLACED BENEATH HVLV FC-48 FEED
CONNECTORS WHEN UTILIZING INTERNAL MANIFOLD AND BENEATH ALL INLET PIPES.

LINER PARAMETERS

1. THE LINER SHALL BE PROVIDED BY CULTEC, INC. OF BROOKFIELD, CT. (203-775-4416 OR
1-800-428-5832)

N

. THE LINER SHALL BE BLACK IN APPEARANCE.

w

. THE LINER SHALL HAVE A NOMINAL THICKNESS OF 20 MIL (0.51 mm).

N

. THE LINER SHALL HAVE A WEIGHT OF 93 LBS/MSF (453 G/m?).

o

THE LINER SHALL HAVE A TENSILE STRENGTH @ BREAK 1" (2.54 cm) OF 75 LBS (334 N) PER
ASTM D6693 TESTING METHOD.

(=2}

. THE LINER SHALL HAVE AN ELONGATION AT BREAK OF 800% PER ASTM D6693 TESTING
METHOD.

-

THE LINER SHALL HAVE A TEAR RESISTANCE OF 11 LBF (49 N) PER ASTM D1004 TESTING
METHOD.

o]

. THE LINER SHALL HAVE A HYDROSTATIC RESISTANCE OF 100 PSI (689 KPA) PER ASTM D751
TESTING METHOD.

©

THE LINER SHALL HAVE A PUNCTURE RESISTANCE OF 30 LBF (133 N) PER ASTM D4833
TESTING METHOD.

10. THE LINER SHALL HAVE A VOLATILE LOSS OF <1% PER ASTM D1203 TESTING METHOD.

11. THE LINER SHALL HAVE A DIMENSIONAL STABILITY OF <2% PER ASTM D1204 TESTING
METHOD.

12. THE LINER SHALL HAVE A MAXIMUM USE TEMPERATURE OF 180° F (82° C).
13. THE LINER SHALL HAVE A MINIMUM USE TEMPERATURE OF -70° F (-57° C).

14. THE LINER SHALL HAVE A PERM RATING OF 0.041 U.S. PERMS (0.027 METRIC PERMS) PER
ASTM E96 METHOD A.

15. THE LINER SHALL CONSIST OF A BLENDED LINEAR POLYETHYLENE.

16. THE LINER SHALL NOT CONTAIN PLASTICIZERS.
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SIDE PORTAL FOR OPTIONAL INTERNAL MANIFOLD
(ACCOMMODATES CULTEC HVLV FC-48 FEED CONNECTOR OR
11.5 INCHES [292 mm] MAX. O.D. PIPE)

6.2" [157 mm] INSTALLED
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|
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CULTEC RECHARGER 902HD END CAP
STORAGE = 5.34 CF/FT [ .49 m*m]
INSTALLED LENGTH ADJUSTMENT = 0.29' [0.09 m]

CULTEC RECHARGER 902HD CHAMBER STORAGE = 17.66 CF/FT [1.64 m*m]
INSTALLED LENGTH ADJUSTMENT = 0.44' [0.13 m]
SIDE PORTAL ACCEPTS CULTEC HVLV FC-48 FEED CONNECTOR

CULTEC RECHARGER
902HD CHAMBER

HVLV FC-48 FEED CONNECTOR
WHERE SPECIFIED

PIPE PER ENGINEER DESIGN
MAX. O.D. = 11.5 INCHES
[292 mm] (SEE FIGURE 1)

PIPE DESIGN AND ELEVATION TBD BY ENGINEER.
PIPE TO BE INSERTED A 8.0" [203 mm] MIN. INTO
STRUCTURE AND 8.0" [203 mm] MIN. INTO CHAMBER.
MAX. PIPE SIZE = 24" [600 mm]

INLET STRUCTURE

INLET STRUCTURE
HVLV FC-48 FEED CONNECTOR
WHERE SPECIFIED FIGURE 1 MAX. PIPE
0.D.= 11.5 INCHES
[292 mm]

CULTEC RECHARGER
902HD CHAMBER

ZOOM OF SIDE PORTAL SHOWING MAX. PIPE O.D.

% CULTEC RECHARGER 902HD HEAVY DUTY THREE VIEW % CULTEC RECHARGER 902HD

HEAVY DUTY END CAP THREE VIEW

% CULTEC TYPICAL INLET CONNECTION

MIN. 95% COMPACTED FILL

1-2 INCH [25-51 mm] DIA.
WASHED, CRUSHED STONE
SURROUNDING CHAMBERS

CULTEC NO.410 FILTER FABRIC (OR APPROVED EQUAL)
AROUND STONE. TOP AND SIDES MANDATORY,
BOTTOM PER ENGINEER'S DESIGN PREFERENCE

RECHARGER 902HD
HEAVY DUTY CHAMBER

HVLV FC-48 FEED CONNECTOR
8.3'[2.53 m] MAX. WHERE SPECIFIED

BURIAL COVER PAVEMENT OR

FINISHED GRADE
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DESIGN ENGINEER RESPONSIBLE FOR ENSURING
THE BEARING CAPACITY OF SUB-GRADE SOILS (TYP.)

87.0" [2211 mm] MIN.

12,07 (305 mm] MIN- CENTER TO CENTER

78.0" [1982 mm]

CULTEC NO. 20L POLYETHYLENE LINER TO BE PLACED BENEATH
HVLV FC-48 FEED CONNECTORS WHEN UTILIZING INTERNAL
MANIFOLD AND BENEATH ALL INLET PIPES

GENERAL NOTES

RECHARGER 902HD BY CULTEC, INC. OF BROOKFIELD, CT.
THE CHAMBER WILL BE DESIGNED TO WITHSTAND TRAFFIC
LOADS WHEN INSTALLED ACCORDING TO CULTEC'S
RECOMMENDED INSTALLATION INSTRUCTIONS.

ALL RECHARGER 902HD CHAMBERS MUST BE INSTALLED
IN ACCORDANCE WITH ALL APPLICABLE LOCAL, STATE AND
FEDERAL REGULATIONS.

REFER TO CULTEC, INC.'S CURRENT RECOMMENDED
INSTALLATION GUIDELINES.

CALL CULTEC, INC. AT (800) 428-5832 TO ARRANGE A
PRE-CONSTRUCTION MEETING.

USE RECHARGER 902HD HEAVY DUTY FOR

TRAFFIC APPLICATIONS.

HIDDEN END

/7 END OF RUN

MODEL 902HD

HIDDEN END
MODEL 902HD

BEGINNING OF RUN x

MODEL 902HD

TRIM CUT-OUT TO UTILIZE

............. INTERNAL MANIFOLD FEATURE MODEL 902HD END CAP

MODEL 902HD

\— HVLV FC-48

FEED CONNECTOR

MODEL 902HD END CAP

G2 GENERAL

NOTES

% CULTEC RECHARGER 902HD HEAVY DUTY TYPICAL CROSS SECTION

% CULTEC RECHARGER 902HD HEAVY DUTY TYPICAL INTERLOCK

4 OZ. NON-WOVEN FILTER FABRIC TO BE PLACED
BENEATH ALL CHAMBERS ACCEPTING INLET PIPING

PAVEMENT OR FINISHED GRADE

CONNECTIONS GREATER THAN 18.0 INCHES [450 mm] DIA.
FILTER FABRIC IS TO EXTEND A MIN. OF 8.0 FEET [2.44 m]
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PAVEMENT SUB-BASE (WHEN APPLICABLE)

PAST LINER AND OVERLAP A MIN. OF 1.0 FOOT [0.305 m] S s
BENEATH THE POLYETHYLENE LINER R "i’/:(' : MINIMUM 95% COMPACTED FILL
XRRRL L 4 0Z. NON-WOVEN FILTER FABRIC
SRR AROUND STONE. TOP AND SIDES
RS 17 MANDATORY; BOTTOM PER ENGINEER'S
9.0'[2.74 m] MIN. ) : DESIGN PREFERENCE

4 OZ. NON-WOVEN
FILTER FABRIC

12.0' [3.66 m] MIN. §‘
CULTEC NO. 20L POLYETHYLENE j
LINER BENEATH INLET PIPES f i

6.0' [1.83 m] MIN.
CULTEC NO. 20L POLYETHYLENE
LINER BENEATH FEED CONNECTORS

|

S £ CULTEC HVLV FC-48 FEED CONNECTOR
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SR 1-2 INCH [25-51 mm] WASHED CRUSHED
STONE ABOVE CHAMBERS
CULTEC RECHARGER 902HD

HEAVY-DUTY CHAMBER

12.0 INCH [305 mm] MIN. WIDTH OF

1-2 INCH [25-51 mm] WASHED CRUSHED
STONE BORDER SURROUNDING

ALL CHAMBERS

/— 9.0 INCH [229 mm] MIN. DEPTH OF
1-2 INCH [25-51 mm] WASHED CRUSHED
STONE BENEATH CHAMBERS

PIPE DESIGN AND ELEVATION TBD BY ENGINEER.

PIPE TO

BE INSERTED 8.0 INCHES [204 mm] MIN. INTO CHAMBER.

MAX. 24.0 INCHES [600 mm] I.D. ALLOWED IN ENDWALL

24.0" [610 mm] MIN.
SQUARE
14.5" [368 mm]

l—— 49.0" [1243 mm] 4‘

NEENAH FOUNDRY MODEL R-5900-A

(OR EQUAL) HEAVY DUTY FRAME AND LID
PAVEMENT

OR FINISHED GRADE

t

12.0" [305 mm] MIN.

12" [300 mm] SDR-35/ SCH. 40 PVC COLLAR
FIELD PLACED CLASS "C" CONCRETE

MAINTAIN 6" [152 mm] CLEARANCE BETWEEN
HEAVY DUTY LID AND PVC CLEAN-OUT CAP

4" [100 mm] SDR-35 / SCH. 40 PVC ENDCAP
CLEAN-OUT ADAPTER W/ SCREW-IN CAP

4"[100 mm] SDR-35 / SCH. 40 PVC RISER
4" [100 mm] SDR-35 / SCH. 40 PVC COUPLING

—

16.0" [406 mm] HVLV FC-48

L

TRIM CHAMBER INSPECTION PORT KNOCK-OUT
TO MATCH O.D. OF 4" INSPECTION PORT PIPE

——

12.0" [305 mm]

I

4" [100 mm] SDR-35/ SCH 40 PVC
(INSERTED 8" [203 mm] INTO CHAMBER)

12.0" [305 mm] MIN. FOR PAVED

1-2 INCH [25-51 mm] WASHED, CRUSHED STONE
SURROUNDING CHAMBERS
PIPE DESIGN AND ELEVATION PER ENGINEER. PIPE
TO BE INSERTED 8.0" [203 mm] MIN. INTO PAVEMENT OR FINISHED GRADE
STRUCTURE AND 8.0" [203 mm] MIN. INTO CHAMBER
CULTEC NO.410 FILTER FABRIC (OR APPROVED EQUAL)
AROUND STONE. TOP AND SIDES MANDATORY,
. _[ 18.0" [457 mm] MIN. FOR UNPAVED

OPTIONAL TRAFFIC RATED BOTTOM PER ENGINEER'S DESIGN PREFERENCE
8.3'[2.53 m] MAX. INSPECTION PORT
BURIAL 7OVER (SEE DETAIL )

24" [600 mm]
MAX. INLET

MINIMUM 95%
/ COMPACTED FILL

> 112.0" [305 mm] MIN.

A
R

»
7N

V4

I
KR

N
.\\/.\ ¢

NANY
X

AX

48.0" [1219 mm]

RR

7N

&

4

D

IS

2 9.0 [229 mm] MIN.

"/\\\///{’//‘7/\7/\7/‘7“//“//‘7/\7/\7/}2}‘/?}‘ "7/<\\
NN\F

R R R AR

7 Y
AAAANAAN NN AN NN AN VAN ANANAN
SIDE PORTAL TO BE CUT IN FIELD TO ALLOW FOR RECHARGER 902HD
HVLV FC-48 FEED CONNECTOR AS NEEDED. CUT HEAVY DUTY CHAMBER

SHALL BE WITHIN 1/4" [6 mm] TOLERANCE OF SIDE

P
ORTAL TRl BHIRELNE CULTEC NO. 20L POLYETHYLENE LINER TO BE

PLACED BENEATH HVLV FC-48 FEED CONNECTORS
WHEN UTILIZING INTERNAL MANIFOLD AND
BENEATH ALL INLET PIPES
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% CULTEC INTERNAL MANIFOLD- OPTIONAL INSPECTION PORT DETAIL
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NORFOLK DISPOSAL
SERVICES LIMITED

106 THOMPSON ROAD WEST
WATERFORD, ONTARIO

Subsurface Stormwater Management Systems

P.O. Box 280 PH: (203) 775-4416
878 Federal Road PH: (800) 4-CULTEC

: Brookfield, CT 06804 FX: (203) 775-1462
CULTEC www.cultec.com tech@cultec.com

THIS DRAWING WAS PREPARED TO SUPPORT THE DESIGN ENGINEER FOR THE PROPOSED SYSTEM. IT IS THE
ULTIMATE RESPONSIBILITY OF THE DESIGN ENGINEER TO ASSURE THAT THE STORMWATER SYSTEM'S DESIGN IS IN
FULL COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. IT IS THE DESIGN ENGINEER'S RESPONSIBILITY
TO ENSURE THAT THE CULTEC PRODUCTS ARE DESIGNED IN ACCORDANCE WITH CULTEC'S MINIMUM REQUIREMENTS.
CULTEC INC. DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS. THE DESIGNING ENGINEER IS RESPONSIBLE
FOR ALL DESIGN DECISIONS.
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NORFOLK COUNTY ZONING BY-LAW No. 1-Z-2014

General Industrial MG Zone REQUIRED PROVIDED
MINIMUM LOT AREA 1,855 m? 19,713.85 m?
MINIMUM LOT FRONTAGE 30 m 156.26 m
MINIMUM FRONT YARD 6 m 101.87 m
MINIMUM EXTERIOR SIDE YARD 6 m 15.42 m
MINIMUM INTERIOR SIDE YARD 3m 6.97 m
MINIMUM INTERIOR SIDE_YARD 20 N/A
ABUTTING A RESIDENTIAL ZONE
MINIMUM REAR YARD 9 m 19.69 m

SUBJECT TO A 45 DEGREE ANGULAR PLANE
MEASURED FROM THE EDGE OF ANY
MAXIMUM BUILDING HEIGHT RESIDENTIAL, COMMERCIAL OR INSTITUTIONAL 14.289 m
ZONED LOTS
PROHIBITED IN ANY FRONT YARD OR ANY
OUTDOOR STORAGE REQUIRED EXTERIOR SIDE YARD REAR YARD
PARKING REQUIREMENTS
Description REQUIRED PROVIDED
NDUSTRIAL ESTABLISHMENT, 1 PARKING SPACE FOR EVERY 90M? OF
NCLUDING CANNABIS PRODUCTION USABLE FLOOR AREA 20

AND PROCESSING

1,800/90=20 PARKING SPACES

IACCESSIBLE PARKING

TYPE A ACCESSIBLE PARKING SPACE

NUMBER OF REQUIRED SPACES 1-25 = 1 |1 ACCESSIBLE PARKING,

TYPE A

—
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NORFOLK DISPOSAL

811 OLD HWY 24

WATERFORD, ON

COPYRIGHT

This drawing has been prepared solely for the intended use, thus any
reproduction or distribution for any purpose other than authorized by IBI Group is
forbidden. Written dimensions shall have precedence over scaled dimensions.
Contractors shall verify and be responsible for all dimensions and conditions on
the job, and IBI Group shall be informed of any variations from the dimensions and
conditions shown on the drawing. Shop drawings shall be submitted to 1Bl Group
for general conformance before proceeding with fabrication.

IBI Group Professional Services (Canada) Inc.
is a member of the 1Bl Group of companies
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