COLE

ENGINEERING

STORM WATER MANAGEMENT
OPERATIONS & MAINTENANCE
SOFTWARE
(SWMSOFT)

|

b TOWN OF
Y WHITCHURCH-
@'Y STOUFFVILLE

TOWN OF CALEDON =

W‘\RKHAM Vl'?’VAueHAN L2 BRAMPTON @Eé"s‘"i"’Gwmimbury
somponca Flower City . A




SWMF Operation and Maintenance

Maintenance Objectives

Initial Plan

Plan Integration

Using the Plan
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Maintenance Objectives

* A comprehensive inventory of all the SWM
assets owned by municipality

* Develop plans to maintain all components
within each asset to minimize liability and
Costs:

« Capital expenditures
« Operational costs



Methodology

1. Data Collection

—  Field
—  File

3. Create
comprehensive
Assumption and
O&M Master
Plan

2.

Organize and store all data in easily
accessible GIS-Database (SWMSoft)

Management
System |
Update X Sediment
System Remova I Removal
Update —] Study — Project
Component " Y Management
Data Inventory and Bathymetric System
collection: | Inspection Survey Update
- File Rating
- Field

System
Update

rk-
Order I:l - At time of Assumption




Data Collection

Existing File Data Collection:

— Collect design and as-built
drawings and reports

— Review files and data extraction
— Component
* |dentification

 Information entry into O&M
system

— Create field inspection forms

Comprehensive Field Inspections:

— Visit all facilities and supply all
necessary equipment

— ldentify and locate components
— Populate all inspection forms

— Photographic Records

— Bathymetric Survey

Additional Component Form

30282012

Faciiity ID:

Component Name:

CO_NIWMIW‘ Access Road  Aerator Baffie Block Bank Berm Boardwalk Channel DICB Emerg. Eq. Fence
(Circle One) Gate Grate Headwall Inlet Lock Lookout Manhole Manicured Grass Other Outfall Outiet

Pipe Raiing Retaining Wall Riser Pipe Sign Spilway Valve Vegetation Walkway Water Weir

Parent Companent. AccessRoad Faciity Fence Gate Iniet Manhole Outiet
(Circle One)

Location Description:

Site ID;

Conditon: 12345

Comments:

Condition: 1 - Excelient 3 - Attention Required 5 - Safety Hazard
@_ COLE 2-Saisfactory 4 - Non-Functonal ©2010 Cole Engineering Group
OGNS

Facility Name: Cul

Past Inspection Report

Facility ID: PD 3402

Nearest Major Mediand Avenue and Cochrane Street

Intersection:

RP No: Pond located Behind row of houses, east
of Cochrane Strest

TRCAICVCNo:  Stom outiall fom Cochrane Streetto

water qualty pond

Inspector: Jordan Webb
Inspection Date:  8/10:2011

22412012

nnnnnnnnnn

Name Congition
Access Road 2- Satistactory
Facilty 2-Satisfactory
Fence 2- Satistactory
et 1 2- Satistactory
Inlet 1: Baffe Blocks 2-Satistactory
Inlet 1: Fence 2- Satistactory
Inlet 1: Grate 2-Satisfactory
Inlet 1: Heacwall 2- Satistactory
Inlet 1: Pipe 2- Satistactory
Inlet2 3-Attention Required
Inlet 2: Fence 2-Satisfactory
Inlet 2: Grate 2-Satistactory
Inlet 2: Headwall 3-Attention Required  Structural condition is ok. Vegetative cover needs to be clear away.
Inlet 2: Pioe: 2- Satistactory No ed i
evidence of surcharge.
Manhole 2-Satistactory Good working orde.
Wicken-bottom Manhole 2 - Satisfactory Manhole is botted
mmmmmm
Page 101




Component Categories

Name Description
Access
Road Check for surface integrity, vegetation cover, erosion.
Aerator Ensure visible bubbling, lack of algae in pond.
Baffle Block Check for structural condition (cracking, flaking, broken, separating, leaning).
Bank Check for evidence of animal burrows, unstable slopes, and erosion.
Bench Mark Make sure to record any offset from the actual bench mark
Berm Check slope stability, vegetation cover condition, erosion reels.
Boardwalk Check for surface integrity, moss (slippery), weeds.
Channel Check for standing water, structural integrity and in-stream erosion.
Check for obstructions/debris built-up around structure, sediment accumulation at the bottom, standing water, slope
DICB stability, water quality at the surface (colour, smell), vegetation cover.
Emergency
Equip. Check for presence and functionality of necessary equipment
Facility Check for garbage, erosion, proper functioning and correct water levels
Fence Check for structural condition (broken, leaning).
Gate Check for structural condition (broken, leaning), lock, hinges, grease.
Grate Check grate bars for rust, bent, broken, open/closed, lock.
Headwall Check for structural condition (cracking, flaking, broken, separating, leaning).
Check for obstructions/debris built-up around structure, sediment accumulation at the bottom, aesthetic conditions (grafiti,
Inlet etc.), slope stability, water quality at the surface (colour, smell), vegetation cover.
Lock Check for structural condition (broken, rust), grease.




Component Categories

Name Description
Lookout Check interpretation signs.
Manhole Check integrity of cover (rust, bent, broken, open/closed, lock-bolts), settling around, erosion.
Manicured
Grass Approximate manicured area
Other Check structural condition and function
Check for obstructions/debris built-up around structure, sediment accumulation at the bottom, aesthetic conditions (grafiti,
Outfall etc.), slope stability, water quality at the surface (colour, smell), vegetation cover.
Check for obstructions/debris built-up around structure, sediment accumulation at the bottom, aesthetic conditions (grafiti,
Outlet etc.), slope stability, water quality at the surface (colour, smell), vegetation cover.
Check for obstructions/debris built-up, sediment accumulation at the bottom, standing water, evidence of surcharge,
Pipe vegetation cover.
Railing Check for structural condition (broken, leaning).
Retaining
Wall Check for structural condition (cracking, flaking, broken, separating, leaning).
Riser Pipe Check for structural condition (cracking, flaking, broken, separating, leaning), clogging.
Signage Check for legibility, integrity and accuracy of signs
Spillway Check for structural condition (cracking, flaking, broken, separating, leaning), obstructions.
Valve Check functionality, rust, grease, leaks.
Vegetation Check for general cover condition (eg. grass height), sick trees, noxious weeds.
Walkway Check for surface integrity, vegetation cover, erosion.
Check water level (not higher or lower than design permanent pool level), oily sheen, algae growth or abnormal colour or
Water odour.
Weir Check for structural condition (cracking, flaking, broken, separating, leaning), obstructions.




Survey completed by
taking 50 -100 points of
both sediment and bottom
layer of pond

Sediment and water
volumes calculated using
CAD or GIS and compared
with minimum active
volume requirements

586 Edward Averus, Unit 28
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SWMSoft

SWMSoft = Centralized Repository of all SWM Information
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« SWM Reports -
« Drawings R s
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* Inspection results @i e
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Provides general information
about facilities including:

« Name and ID
 Type

* Location

» Access
 Maintenance tasks
« Comments

Facility status and general
inspection forms can be
printed directly from this
screen
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Inspection Summary

* Lists all components @i JaE

and their current Cana) Rex|n- 8T S80I aANATeeIEar eALRI[AR
condition A e
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Inspections Detalils

* Provides access to: e — :

File Edt View Insert Selection Tools Window Help ‘

— Inspection results E o

| rscites T Resources General | Images Inspection | Maintenance | Hydrology | Advanced |

N M t' f 11: Weir - Completed Inspections —| [ Inspection Items
— ew Inspectuon rorms <[ iraie P E— Condtion Gonmerts

1: Pond 24 - Buttonville Md{ |

2

1

2

3

2

2

3
8: Markile Centre ence 2 nealchannkfece S ighsuruning pernete
' 5 B Inlet North East 2 Pipe: circular metal S ft diameter gabion: wired cove
9:East Pond:Galera Devg Inet North East: Channel 2 channelleading nto pond from North East Ilet
b 2
2
3
2
2
5
2
2

& 2 | Access Path North East A aravel; heavily vegetated in need of repair
#)-2: Pond 2B - Buttonville Mdy| Access Path North West gravel; leads directly into pond
- 3: Pond 2C - Buttonvile Md}} Access Path South East gravel path leads into pond; adjacent to the east st
¥ 4: Pond 20 - Buttonville Mdj Access Path West asphalt; some vegetation
% 5: Pond 2E - Buttonvile Mdj = Armour Stone Some Stones have eroded
- g e My Channel inlet channel lined with rip rap; slightly covered with
° L | St S all componen t S 6 Pond 2F - Buttonvile 1y Channel: Rip Rap Iing along west channel
#- 7: Se Quadrant Browns Cor| Facility Overall not in bad condition, but there are some ero
+
+
*

associated with a facility
H H . = 11: Northeast Markham - M Inlet North East: Pipe
I n C u I n g . Access Path North East. Inlet North West

Access Path North Wes Inlet North West: Armour St
Access Path South East Inlet North West: Baffle Bloc

— Inlet and Outlet Access Path West mmmﬁ:zﬁ?

wire covered rock surrounding the north east inlet p_

circular metal 5 ft diameter

Baffle Blocks: concrete with erosion. Pipe: concrete

Surrounding North West Inlet 10 ft high, several lay

Baffle Blocks: concrete rectangular with some erosic
ic covered metal chain link S ft i

gate: metal locked horizontal bars and no rust

nanc

Armour Stone Inlet North West: Headwall concrete 5 ft x 12 ftflgood condition _-rﬂ
H % Channel < | »
structures and pipes
1 Tnlet North East Name: [ 1

#/- Inlet North West

- F e n C e S - Inlek South East Condi

Orifice
Stairs Date

- AC C e S S ro ad S - 12: n,:ritrheast Markharn - (ETILETES

+-13: Northeast Markham - E{w |
1 £3 T >
— Weirs and other | |

controls | e | ]|
— Structural elements S .

[~ overview
Name: l Inlet North

Batch I Edit Delete I Print. ]

Date: 2106{2007

« Reports condition and B

comments by: Comments: [ o corrdprd ik i
— Overall facility =
Save & Exit i] § i B,
— Component b | rates] seot] | o] - ]
— I ns p e Ctl on d ate B

(ddmm/yyyy)

i
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Maintenance Summary
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B 202020 0 €
Maintenance Detalls

For each facility, identifies T
recommended maintenance
tasks including: it
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Provides access to:

— Drawings

— Bathymetric
surveys

— SWM reports

— Photographs
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Unit rates and staff
times

Equipment and

material costs

= =
= & Layess
= 7wy
@ wetroa i
@ wetanais)
lerificn SWNSof
@cererndil) T e
@ rrerordion |
% Ol owe fiRenroa
= [0 3w%) "““
o=l 2 bhevan L1
2 ; 3 v Cuntraal oo
= i W G
< o Coverd Vopeulin
= I pard : ‘mmm
a ¥ Eadgren
= O swws = Vs
D sddwan Fandng
O Mecslawous
= Spep
o 'f“‘mm # Conteamr Coradat
= M calnp)podvaon
=
* B Marthawd00Go2
% O tortRager.ss

omerorr ¥ G @ b adiracey B redimeeed Y eccorornee 8 Ve

2Pawn Lnav
JParoon Contuact Crasy

Ergnaer
Gorrd Bepechr
Su I lor

2 Parwmi Lty Wark Liww [4 ther)

7 Sarenn Crivack Work Crea (10 houre)
Ry Engres

Ry S0l e pefonn 500600 Ngpedion:,
Aaflmm wdaensal sgaaloes

| bt Resourcs
Grose | oot
Narae: | Eheson Coradt Cron

Uwscrgliae: | 3 Peeson Cobeact Wark Crew 120
‘ loas)

TR0 eSNlasNtes



Integrated SWMM
model to forecast
sediment accumulation

Estimates based on
drainage area, past
surveys, and age

Pollutant build-up and
wash-off function
Included for estimates

h " 1 eV

Do [ Sen huen Zeactoe Iods Wecoe b
DEWS - REX «

PowsFr YR QP -

+
# 10: Wzt Pond - Golea De
L1 Mortheast Marihan - M
Ao Pudh il Ead
frwes Path Worth e
Froess Path Souts [ast
Aoess Poth West
fever Slo
4 Uharesd
Tance
) bt North Engt
i Bt Morth Wt
4 b Sadhted
Orfice
s
L
4 12: Malhwanl Mabhie - &
- Y.’I:\tyﬁm’r(nlhm-[-:
s >

| s | e

Lpeddn | Byet... | Fod Poed

Tisplay | Soxa| S| la0ics 3

= Lursat Yoo lrgut Presmdsny ~
2 Mueasured Sedinend Yebuas 2 Yoear; | 200 ¢

Ipvrvisnaes (% ¢ Comments:

Dranage Anes (hak

EELS .
- £ Layens Chardtica - SWiSedt

+ M ywe 1l
« B . T
PRI L Nartaeast Murkham - MU
N BT
+ O e Fond 24+ Do 194
L1 3hdvem) | 5 2 pond 26 - Batoente Ve
P Moo | 5 3. pund 20 - Butanike NY

Poed 70 - Bumorral N

i [ e e oy e ey

135 3 ] 15,000 -
o w0 areE | CunekFenent Roclihae:
i Etgl % 14,04
e i 1)K 14904
bt ] it LIS 13043
94l 7 T T F 13 Channg tax:
1%L s L9 15

*Sadrect Meeo rerect tets
o T FE R
10000 -~

e ]
° 5B R R E
FERERGEEEEE

, Cuneok Sedont Yolae:

MNricun Perranart fool Ve 9660 cums (447

201

w—Sechwert

= Phaw bl

- P Sechvent
MinPernPoct




Drainage area
delineation:
— Spill response

— New or infill
development SWM
criteria

— Development
charges

Major and minor
system drainage area
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ther Useful Functions

General Information Report

_ 30092003
ili All Facility Maintenance Task Report
Facility Index Map Y eport |
tenanc e Tasks
Component Name Task Budget

D etai | ed SWM FaCi I ity Facility Hame: 1: Thamhillivaughan Neighbourhood (£4) - P ond & Facility Budget:
- - - Facility Hame: 5 Lakeview Estates Ltd Facility Budget:
information binders

Facility Hame: 14: Fond 1 -Woodland Acres Facility Budget:

Facility Hame: 15: Thomhilléaughan Com munity - Pond D (Maryta Payne Park) Facility Budget:
Maintenan Ce priority IiSting Facility Hame: 16: Keele 407 Facility Budget:

- - ‘
and detailed costing e
‘e .l J e bt DB DO U anen Prtrannd S s ¥ et

escription

andard Inlet

sided concrete headwall

Concrete Blocks

@
-
) Mk ocks that demarcate the forebay
. T_; X fom the main pond
£ 3k e

wide path concretelground to
rehay

» ¥ s
+ O retagn st

jerm between D on Riverand
e cility

utlet that exits to Dan River

sided concrete headwall with
0 pipes

® Clarifica Inc. 2003

ca Inc. 2003
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SWM Monitoring Records

Pond Monitoring and Sample Analysis Clarifica Automated Data Analysis System

Project: Yonge Wiest Environmental Monitoring
Site: Pond &
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Pond Assumption Protocols

" "Add Facility

- Developers provide ,'
information and |
consistent QA/QC 1 |
surveys prior to L £ e
assumption f M :

\/,\"' S e F < y .| Description:
"I

. | MName: Test

I

v

" Type:
!
1
1

Lefla]lsl

| Location
Descripkion:

- o | Nearest Major
& I © | Inkersection:

o NeW faCIIItIeS added Vla A e || 6135 wiater street

hddress:

standard forms —— = I

Commenks: |

Save | Clear, | Guit | 22




Similar to ponds, location, type,
Inspection, maintenance
requirements, etc. available through
system

Specialized cross-related
components included

All HEC-RAS information stored




Crossings (Culvert, Bridges...)

« Crossings types: Q O m Q

— Single Pipe
— Multi-Pipe
— Box

~ Bridges O ~

« Specialized components include: Gircuiar Box  HighProfisAcch  Semi-Cile  CoSpan
— Piers including drag coefficient and
size
— Wing walls
— Slope
— Size and shape of openings
— Material

Pipe Arch Elliptical Low Profile Arch Arch




Questions?




