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INFORMATION REPORT

Hamilton
CITY WIDE
IMPLICATIONS
To: Chair and Members
Public Works Committee
Gerry Davis, CMA Telephone: | 905 546-2313
Acting General Manager Facsimile: | 905 546-4481
Public Works Department E-mail: Gerry.Davis@hamilton.ca

From: | Tim McCabe

General Manager
Planning and Economic
Development Department

Telephone: | 905-546-4339
Facsimile: 905-546-4364
E-mail: Tim.McCabe@hamilton.ca

Date: | April 16, 2009

Re: City of Hamilton Criteria and Guidelines for Stormwater Infrastructure
Design (PW09043/PED09130) - (City Wide)

Council Direction:
N/A
Information:

In May of 2004, the Public Works, Infrastructure and Environment Committee approved
the City of Hamilton Storm Drainage Policy, dated March 2004. The policy document
established storm drainage infrastructure policy for the planning and design process for
land development and redevelopment.

From this, the Criteria and Guidelines for Stormwater Infrastructure Design, the subject
of this information report, was developed to provide specific standards and details of
how to implement the Storm Drainage Policy.

The purpose of this Information Report is to advise the Committee that the Criteria and
Guidelines for Stormwater Infrastructure Design are complete and are being used in
conjunction with the Development Engineering Guidelines and Storm Drainage Policy to
provide the framework for the design of municipal services within the City. Furthermore,
the Committee is advised that the design storms of the former Municipalities of
Ancaster, Dundas, Flamborough, Glanbrook, Hamilton and Stoney Creek and the
former Regional Municipality of Hamilton-Wentworth have been replaced with more
current rainfall data collected from the Hamilton Airport and Royal Botanical Gardens
monitoring stations.

Background

The Criteria and Guidelines for Stormwater Infrastructure Design (Appendix A) is a
companion document to the Storm Drainage Policy and has been prepared to:
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o Oultline criteria to be used to design storm drainage infrastructure within the City
of Hamilton.

0 Specify storm drainage criteria to be applied to all storm infrastructure design
including municipal projects and new land development, as well as re-
development of existing lands.

o Specify design guidelines for storm drainage design and reporting at various
stages of the land development process.

o Provide reference and context to applicable Federal, Provincial, and Municipal
policies and regulations which must be considered when planning or designing
storm drainage systems.

In addition to being supported by the City’s Storm Drainage Policy, the criteria and
guidelines are also supported by area Official Plans, Vision 2020, the Hamilton Harbour
Remedial Action Plan, the City-wide Stormwater Master Plan, various City of Hamilton
by-laws and specification documents, as well as numerous Federal and Provincial
policies. The most notable documents include:

o “Development Engineering Guidelines”, 2006

“City of Hamilton Storm Drainage Policy”, 2004

City of Hamilton Sewer and Drain By-Law No. 06-026

“Stormwater Management Planning and Design Manual’, MOE, 2003
Natural Hazards Technical Guide, MNR, 2001

o Construction and Material Specifications Manual, 2006

o O O O

It should be noted that the Criteria and Guidelines for Stormwater Infrastructure Design
is to be viewed as a “living document” and is subject to change as the planning, design,
and review of stormwater management practices evolve, and as governing policy
changes from time to time.

The Criteria and Guidelines for Stormwater Infrastructure Design will be used together
with the Development Engineering Guidelines and the Storm Drainage Policy to provide
the framework for the design of municipal stormwater infrastructure within the City. This
will provide the Public Works staff and Developers with a consistent set of criteria to
work with. As this document recognizes the recommendations of the existing Master
Plans, no transition policies will be required.

Design Elements

The new design guidelines take into consideration the following Stormwater
Infrastructure elements:

0 Minor and Major systems* including standardized storm drainage guidelines and
design storms based on current rainfall information. This will ensure consistent
application across the City.

o Natural Watercourse Systems to promote and enhance natural environmental
features.

o Stormwater Quantity and Quality Controls based on the Storm Drainage Policy
and City-wide Stormwater Master Plan
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Spill Prevention and Control for industrial and commercial developments.

Erosion and Sediment Control to comply with the requirements of the local
Conservation Authorities.

o Development Impact Monitoring for evaluating stormwater management facility
performance and long term maintenance requirements.

o0 Analytical Methods for calculating and evaluating design storm flows.

*The minor system is designed for minor storm events which typically occur between the 2
and 5 year timeframe. A minor system consists of storm sewers where the surface water
runoff is collected through inlets in roadways and routed to receiving watercourses, combined
sewer overflows (CSO'’s), retention ponds or treatment plants. The major system is designed
for a major storm event, typically ranging from 25 to 100 years in magnitude. A major system
consists of above ground conveyance routes that transport stormwater in excess of the
capacity of the minor system to receiving watercourses, CSOs, retention ponds or treatment
plants.

Consultation

The development of the Criteria and Guidelines for Storm Drainage Infrastructure
Design has been a cooperative effort between the Planning and Economic
Development and Public Works Departments and has involved significant consultation
with local Conservation Authorities and the Hamilton-Halton Homebuilders’ Association
and their consultants. As a result of ongoing consultation, which included a stakeholder
workshop, several meaningful changes have been made to the document that has
allowed the stakeholders involved to reach consensus on its format, scope and content.

Implementation

The Criteria and Guidelines document is not intended to be a Council approved
document but a working manual based on the City’s Stormwater Policy which will
provide direction to engineering consultants, City of Hamilton staff and local
Conservation Authorities with regards to the design of storm drainage infrastructure.
While the requirements outlined in the draft document have been applied for some time,
it is necessary that the document be finalized, formally published and made available to
stakeholders in a hardcopy format or downloadable document from the City of Hamilton
web site.

Next Steps

As noted above, the Criteria and Guidelines for Stormwater Infrastructure Design are
meant to be dynamic and evolving, and as such will be updated as required to reflect
the most recent and relevant stormwater management requirements.

Other Related Concerns

In addition to the recommendations detailed in the City-wide Stormwater Master Plan it
has been identified that the following be developed for the City’'s stormwater
management infrastructure and facilities:

0 Landscaping Guidelines
0 An Operations and Maintenance Manual
o0 Alternative Design Standards
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A Policy Review to ensure that the City and local Conservation Authorities can
effectively implement the recommendations of the City-wide Stormwater Master
Plan and subsequent studies.

Watercourse Erosion Restoration Implementation Plan
Implementation strategy for Stormwater Master Plan
Sustainability/Life Cycle requirements

Development of mitigation measures if plan cannot be implemented

Both Landscape Guidelines and an Operations and Maintenance Manual are currently
being prepared by staff, led by Public Works in cooperation with Planning and Economic
Development. Consultation with affected parties will be part of the development of these
documents.

In order to effectively implement Alternative Design Standards and successful Policy the
City is currently working closely with the four Conservations Authorities at seeking out
efficiencies and harmonizing approaches to Stormwater Management.

Gerry Davis, CMA Tim McCabe
Acting General Manager General Manager
Public Works Department Planning and Economic

Development Department

Attach. (1)
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NATURAL CHANNEL SYSTEMS « ADAPTIVE MANAGEMENT OF STREAM CORRIDORS IN ONTARIO

secrion 6: suprorTNG @1 Natural Channel Systems
INFORMATION AN APPROACH TO MANAGEM!M"-'AN&}_DESIGN

v,
26

Natural River Valley

Vaitey
(Regulatory flood)

Riparlan
(Retum Period 1:2 - 1:20)

Baseflow

Bankfull (Fishaerias)

(Return Period $1:1 ~ 1:1.5)

Four Major Design Stages for Natural Channel/Valley Management

Figure 8

Paga G.1-26 Copyright © 2001, The Queen’s Printer for Ontario.




NATURAL CHANNEL SYSTEMS + ADAPTIVE MANAGEMENT OF STREAM CORRIDORS IN ONTARIO
SECTION G: SUPPQRTING Jati N stem
nroamanne @.1 Natural Channel Systems

AN APPROACH TO MANAGEMENT AND. DESIGN

v Meander Length (valley length - distance measured in a straight
52 line across bends from A to B)
( 7 to 10 channel widths ) - -
Amplitude Z
Convex Z
bank
B
Distance measurad from A to.B
along centreline of channel
called channel length " -
Plan of meander chanhel
Paol I
5 to 7 channel
Thalweg

Point bar

Riffle
Pool (point of thalweg crossover)

Riffle
Pool

Pool

(Modiﬁed from Leopold, Wolman and Miller, 1964)

Elements of Various Channel Forms and Their Physical Relationships

Figure 12

Page G.1-52 Copyright © 2001, The Queen’s Printer for Ontario,
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APPENDIX ‘G’

CITY OF HAMILTON GAUGES
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Table.1

Current Streamflow and Rainfall Monitoring in Hamilton Harbour

Watershed
Watercourse No. of . .
[Location Stations Frequency of Monitoring Length of Record Agency
Streamflow Monitoring
Flow measurements are taken every 15 1959 — present HCA!,
Spencer Creek 3 minutes . Wwsc?
Ancaster Creek 1 Flpw measurements are taken every 15 1986 — present HCA, WSC
minutes
Red Hill Creek 1 Flow measurements are taken every 15 1977 - present (due for | HCA, WSC
minutes removal in Sept. 2003)
Red Hill Creek 1 Flow measurements are taken every 15 1989 - present HCA, WSC
minutes .
Valens 1 Water level measurements are taken 1988 — present HCA, WSC
Reservoir every 15 minutes
Christie 1 Water level measurements are taken 1987 - present HCA, WSC .
Reservoir every 15 minutes
Grindstone 2 Flow measurements are taken every 15 1965 — present CH®, WSC
Creek minutes
Rainfall Monitoring
Woodley’s Lane Tipping bucket rain gauge, hourly 1959 - present HCA
Rain Gauge in 1 rainfall depth
Dundas
Highway 5 in 1 Tipping bucket rain gauge, hourly 1987 - present HCA
Spencer Creek rainfall depth
Westover in 1 Tipping bucket rain gauge, hourly 1971 - present HCA
Spencer Creek rainfall depth
Christie { Tipping bucket rain gauge, hourly 1987 - present HCA
Reservoir rainfall depth
Mount Albion in 1 Tipping bucket rain gauge, hourly 1989 - present HCA
Red Hill Creek rainfall depth
Mohawk Rd in 1 Tipping bucket rain gauge, hourly 1985 - present HCA
Chedoke Creek rainfall depth
. Tipping bucket rain gauge, hourly 1983 — present EC-MSC*
Millgrove V| rainfall depth
Valens 1 Tipping bucket rain gauge, hourly 1968 — present EC-MSC
Reservoir rainfal depth
Hamilton 1 Tipping bucket rain gauge, hourly 1967 -~ present EC-MSC
Municipal Lab rainfall depth
Notes:
! Hamilton Conservation Authority
2Water Survey of Canada
3 Conservation Halton

* Meteorological Service of Canada, Environment Canada

3 City of Hamilton




Table.1 (cont’d) Current Streamflow and Rainfall Monitoring in Hamilton
Harbour Watershed

Watercourse No. of -

[Location Stations Frequency of Monitoring Length of Record Agency
Hamilton Psych i Tipping bucket rain gauge, hourly 1968 - present EC-MSC
Hospital rainfall depth
Royal Botanical 1 Tipping bucket rain gauge, hourly 1962 - present EC-MSC
Garden rainfall depth .

Dundas Valley { Time of every tip of rain gauge recorded | 1989 - present EC-MSC,
city’

Royal Avenue 1 Time of every tip of rain gauge recorded | 1989 - present City

Harmony Hall 1 Time of every tip of rain gauge recorded | 1989 - present City

Daffodil Court 1 Time of every tip of rain gauge recorded | 1989 — present City

Garth Street 1 Time of every tip of rain gauge recorded | 1989 - present City

Reservoir

Highland Road I Time of every tip of rain gauge recorded | 1989 ~ present City

Chedoke Works 1 Time of every tip of rain gauge recorded | 1989 - present City

Yard

Royal Botanical Time of every tip of rain gauge recorded | 1989 — present City

Garden, 1

Children's

Garden

Ancaster 1 Time of every tip of rain gauge recorded | 1989 — present City

Reservoir

Dundas Blower 1 Time of every tip of rain gauge recorded | 1989 — present City

Building

Notes:

! Hamilton Conservation Authority

2 Water Survey of Canada

3 Conservation Halton

4 Meteorological Service of Canada, Environment Canada
5 City of Hamilton
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LIST OF APPROVED PLANTING SPECIES




PLANT SPECIES

Planting Zones (Based on 2003 MOE Stormwater Management Planning & Design Manual,
Appendix ‘E’)

Deep Water > 0.5 m

Shallow Water < 0.5 m

Shoreline Fringe — zone of frequent wetting Flood Fringe —
zone of infrequent wetting Upland

Scientific Name Common Name Deep Water

Ceratophyllum demersum
Elodea canadensis
Myriophyllum sibiricum
Myriophyllum verticillatum
Nuphar variegatum
Nymphaea odorata
Potamogeton gramineus
Potamogeton natans
Potamogeton pectinatus
Scirpus validus
Utricularia vulgaris
Vallisneria americana

Note: Choose Submergent
and floating plants.

Shallow Water

Acorus americanus
Alisma plantago-aquatica
Call palustris

Carex lacustris

Carex utriculata
Equisetum fluviatile

Coontail

Common waterweed
Northem water milfoil
Bracted water milfoil
Yellow pond lily

White water-lily
Variable-leaved pondweed
Floating-leaved pondweed
Sago pondweed

Softstem bulrush
Common bladderwort
Tape grass, Eel grass

Sweet flag
Water plantain
Water arum

Water horsetail



Scientific Name
Shallow Water (cont’d)

Glyceria borealis
Polygonum amphibium
Pontederia cordata
Ranunculus reptans
Sagittaria latifolia
Sagittaria rigida

Scirpus acutus

Scirpus fluviatilis
Scirpus pungens
Scirpus validus
Sparganium americanum
Sparganium eurycarpum
Typha angustifolia
Typha latifolia

Zizania aquatica

Common Name

Northern manna grass
Water smartweed
Pickerel weed
Creeping buttercup
Broad-leaved arrowhead
Stiff arrowhead
Hardstem bulrush
River bulrush
Common three-square
Softsterm bulrush
American bur-reed
Common bur-reed
Narrow-leaved cattail

.Broad-leaved cattail

Wifd rice

Note: Choose robust, broad-leaved and narrow-leaved plants.

Shoreline Fringe — Near Permanent Pool

Asclepias incarnata
Aster puniceus

Bidens cernua
Calamagrostis canadensis
Carex bebbii

Carex comosa

Carex crinita

Carex hystericina

Carex pseudo-cyperus
Carex stipata

Carex stricta

Carex vulpinoidea
Cicuta maculata
Decodon verticillatus
Dulichium arundinaceum
Eleocharis obtusa
Eleocharis smallii
Eupatorium maculatum
Glyceria striata

Tris versicolor

Swamp milkweed
Swamp aster

Nodding bur-fitarigold
Canada bluejoint grass

Water hemlock
Swamp loosestrife
Three-way sedge
Spike rush

Spike rush

Joe pye-weed
Fowl manna grass
Wild blue flag iris



Common Name

Shoreline Fringe — Near Permanent Pool (cont’d)

Juncus articulatus
Juncus balticus
Juncus canadensis
Juncus effusus
Juncus pelocarpus
Juncus torreyi
Leersia oryzoides
Lobelia cardinalis
Lycopus americanus
Lysimachia terrestris
Mimulus ringens
Osmunda regalis
Potentilla palustris
Rumex orbiculatus
Scirpus atrovirens
Scirpus cyperinus
Scirpus pendulus
Scutellaria galericulata
Sium sauve
Thelypteris palustris
Triadenum fraseri

Shrubs

Alnus incana
Cephanlanthus occidentalis
Cormnus stolonifera

Ilex verticillata

Lonicera oblongifolia
Myrica gale
Nemopanthus mucronatus
Rhamnus alnifolia

Ribes triste

Rosa palustris

Rubus pubescens

Salix bebbiana

Salix exigua

Salix lucida

Salix petiolaris

Spirea alba

Jointed rush
Baltic rush
Canada rush
Soft rush
Brown-fruited rush
Torrey’s rush
Rice cut-grass
Cardinal flower
Water horehound
Swamp candles
Monkey flower
Royal fern
Marsh cinquefoil

- Great water dock
Green bulrush
Wool grass bulrush
Pendulus bulrush
Marsh skullcap
Water parsnip
Marsh fern
Marsh St. John’s Wort

Speckled alder
Buttonbush

Red osier dogwood
Winterberry

Swamp fly honeysuckle
Sweet gale

Mountain holly
Alder-leaved buckthorn
Swamp red currant
Swamp rose

Dwarf raspberry
Beaked Willow
Sandbar willow
Shining willow

Slender willow
Meadowsweet



Scientific Name

Common Name

Shoreline Fringe — Near Permanent Pool (cont’d)

Trees

Acer saccharinum
Quercus bicolor
Salix nigra

Silver maple
Swamp white oak
Black willow

Shoreline Fringe - Near Flood Fringe

Aster novae-angliae
Aster umbellatus
Bidens frondosa
Cyperus esculentus
Equisetum arvense
Eupatorium perfoliatum
Impatiens capensis
Impatiens pallida
Juncus tenuis

Lilium michiganense
Lysimachia ciliata
Osmunda cinnamomea
Urtica dioica

Shrubs

Aronia melanocarpa
Corus foemina
Lindera benzion
Physocarpus opulifolius
Potentilla fruticosa
Ribes americanum
Salix amygdaloides
Salix discolor

Salix eriocephala
Sambucus canadensis
Vaccinium myrtilloides
Viburnum trilobum

New England aster
Flat topped aster
Common beggar-ticks
Yellow nutsedge
Field horsetail
Boneset

Spotted touch-me-not
Pale touch-me-not
Path rush.

Michigan lily
Fringed loosestrife
Cinnamon fern
Stinging Nettle

Black chokeberry
Grey dogwood
Spicebush

Ninebark

Shrubby cinquefoil
Wild black currant
Peach-leaved willow
Pussy willow
Woolly headed willow
Elderberry
Velvet-leaf blueberry
Highbush cranberry



Scientific Name Common Name

Shoreline Fringe — Near Flood Fringe (cont’d)

Trees

Abies balsamea Balsam fir

Larix laricina Tamarack

Platanaus occidentalis Sycamore

Populus balsamifera Balsam poplar

Thuja occidentalis Eastern white cedar

Ulmus americanum American elm

Flood Fringe

Vines

Smilax hispida Bristly greenbrier

Shrubs

Crataegus crus-galli

Lonicera hirsuta

Prunus virginiana Cockspur thorn

Viburnum lentago Hairy honeysuckle
Choke cherry
Nannyberry

Trees

Acer rubrum Red maple

Betula alleghaniensis Yellow birch

Carya cordiformis Bitternut hickory

Populus deltoides Eastern cottonwood

Quercus macrocarpus Bur oak

Many of the species listed under Shoreline Fringe — Near Flood Fringe may be appropriate near the .
inside edge of the flood fringe. Flooding near the outside edge of the zone may be extremely rare such

that the conditions for upland species will exist. The listed species are tolerant of intermediate
moisture conditions.



Scientific Name

Upland

Trees

Acer saccharum
Betula papyrifera
Crataegus spp.
Pinus banksiana
Pinus strobus
Populus tremuloides
Quercus alba

Tsuga canadensis

Shrubs

Amelanchier alnifolia
Amelanchier arborea
Amelanchier sanguinea
Amelanchier spicata
Arctostaphylos uva-ursi
Ceanothus americanus
Cornus rugosa

Corylus americana
Corylus cornuta
Diervilla lonicera
Hamamelis virginiana
Lonicera dioica

Prunus pensylvanica
Ribes cynosbati

Rhus aromatica

Rhus typhina

Rosa blanda Rubus
allegheniensis

Salix humilis
Shepherdia canadensis
Symphoricarpos albus
Viburnum acerifolium
Vibumum rafinesquianum
Zanthoxylum americanum

Common Name

Sugar maple
Paper birch
Hawthorm

Jack pine

Eastern white pine
Trembling aspen
White oak
Eastern hemlock

Service-berry
Juneberry
Round-leaved serviceberry
Shadbush serviceberry
Bearberry

New Jersey tea
Round-leaved dogwood
American hazelnut
Beaked hazelnut

Bush honeysuckle
Witch hazel

‘Wild honeysuckle

Pin cherry

Prickly gooseberry
Fragrant sumac
Staghorn sumac
Smooth wild rose
Common blackberry
Upland willow
Buffalo-berry
Snowberry
Maple-leaved viburnum
Downy arrow-wood
Prickly ash
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EROSION AND SEDIMENT CONTROL
INSPECTION REPORT
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Hamilton

EROSION AND SEDIMENT CONTROL

Date

Permittee

INSPECTION REPORT

Superintendent/Representative

Property Address

Subdivision

Lot

Plan No.
REASON FOR INSPECTION

g
O
B

Initial
Routine (Monthly Report)
Complaint (details)

Concession

Block

Final

O
CONTROL CHECK LIST

Control(s) installed or implemented per approved Sediment and Erosion Control plan?

2 Yes

Comments

O No

O NA

Control (s) installed properly? (silt fence trenched in/bales staked and keyed, soil roughened, etc.).

{1Yes

Comments

O No

] N/A




Control(s) operating effectively? (sediment retained on site)

[ Yes {1 No ] N/A

Comments

Street, sidewalk and flow-lines clean? (no visible mud, dirt, stockpiles, construction supplies and
materials, roll-offs, dumpsters, portable toilets, etc.).

[JYes ] No ] N/A

Comments

Are there any erosion problems? (rill, gully, or sheet)

[ Yes ] No

Comments




Are there any sediment problems? (sediment transported/tracked to adjacent properties, ROW's,
easements)

[ Yes ] No

Comments

Are there any drainage problems? (ponding, flooding, structural damage)

[ Yes [J No

Comments

Attach photograph documentation for all sediment and erosion controls (or lack of).

The controls have been installed properly and are implemented on this site per the approved Erosion and
Sediment Control Plan and will be maintained and/or re-evaluated to operate effectively throughout
construction. Any erosion or sediment control -problems that may arise during construction will be
remediated within five (5) calendar days or as weather permits. | understand that failure to comply with
the requirements of the City of Hamilton’s sediment and control requirements, may require the Letter of
Credit to be drawn upon to rectify the sediment and erosion controls to the satisfaction of the City of
Hamilton and/or issuance of a STOP WORK ORDER.

Superintendent/Rep:
{print)
Phone #:
Cell #:
Inspector; '
(print)
Phone #:
Cell #:
Signed: Title: Date:

(Signature of qualified Professional Engineer required for Inspector).
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