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1. INTRODUCTION
1.1 OBJECTIVE

The objective of the watercourse alteratigmogram

is to promote environmental protection measures for
activities potentially impacting watercourses in an
effort to preserve watercourses and protect their
aquatic habitats.

The purpose of the Certification Manual for
Watercourse Alteration Sizers to provide practical
information that focuses on environmental
protection. These stages include, but are not limited
to, planning, sizing, replacement and
decommissionin@f crossing structures

The goals of this training program are:

1 to train people on how to interact with
watercourses in a less impactful manner

1 to improve the level of compliance with existing
watercourse alteration regulation through
education of regulations and standards.

1 to provide a better understanding of the
importance of environmental protection and
the FederaFisheries Act

1 to inform people on the watercourse
alterations approval and notification process.

1.2 LUMITATIONS OF THE CERTIFICATION
MANUAL FOR WATERCOURSE
ALTERATION SIZERS

The following limitations are ated on the use of this
training manual:

1 The manual does not cover every type of
watercourse alteration type, but attempts to
provide general guidance for selecting and
sizing some watercourse crossings. It provides
recommendations which would be applicabl
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to most alterations, but not all. Specific

conditions pertaining to individual watercourse

alterations will vary with each project. In some

cases, supplemental mitigation measures are
necessary to resolve site specific problems.

The manualdoes not ceer alterations to
wetlands and does not cover activities in tidal
watercourses or coastal areas.

The manual is not a regulation and the manual
is not to be interpreted as a method of design
or a design code.

Following this manual does not exempt a
personfrom liability for any damage resulting
from the alteration of a watercourse, or from
the requirement to obtain an approval or
provide notification as stipulated in the
Activities Designation Regulations.

Following this manual places no liability for the
design, planning or construction of any
watercourse alteration on the Minister and/or

Nova Scotia Environment.

Following this guide does not exempt a person
from adhering to any legislation, regulations,
bylaws and other requirements, including
regulationsand requirements mentioned in the
guide.
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1.3 REGULATIONS

The following information describes the current
regulations, standards, and the approval and
notification process for Nova Scotia.

1.3.1 Government Departments & Agencies
involved in watercourse alterations

Nova Scotia Environment (NSE)

Nova Scotia Environment (NSE) has been designated
as the lead provincial agency to take such measures
as are reasonable to promote sustainable
managemenbf water resources and to promote the
health and integrity of aquatic ecosystems, to protect
habitats for animals and plantEifvironment Act
clauses 104 (a) and (d)). The Act further authorizes
the making of regulations and standards to
implement and eforce this mandate.

Nova Scotia Environment is responsible for the
processing and issuing of all watercourse alteration
approvals and notifications as stated in tAetivities
Designation Regulationsinder theEnvironment Act
(1995).

Fisheries andceans Canada (DFO)

5Ch KlFa GdKS fSIR FTSRSNIf
fisheries and safeguarding its waters The
Department administers and enforces the federal
Fisheries Actind the Species at Risk A¢aquatic
specieonly).

Transport Canadg Navigation Protection Program

Transport Canada administers the Navigation
Protection Act through the review and authorization
of works in navigable waters. The majority of work in
this area involves evaluating impacts to navigation
and acting to minimizeisks to navigation through
decisions and compliance activitidsavigable fresh
g GSNB Ay b20JI
NJ a RQh NE I YR [ I KI @S
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Bridgewater to the Atlantic
www.tc.gc.ca/eng/program$32.html

Ocean). See

Department of Natural Resources (DNR)

DNR administers the Wildlife Habitat and
Watercourse Protection regulations whigbrotect
water quality and maintain various elements of
wildlife habitat on all forest harvest sites (on all lands;
private, industrial andCrown). The regulations
restrict tree and vegetation removal in areas next to
watercoursedor forestry operations.

Many species at risk are associated with
watercourses, wetlands, or lands adjacent to
watercourses and wetlands. They are found
throughoutthe province but in rare and site specific
locations. Species at risk are listed and afforded
protection so it is critical to ensure work in or near
watercourses and wetlands does not disrupt these
rare plants and animals and their habitat. Refer to
guidance atwww.speciesatrisk.cto assist you with
the identification of species and their habitats and
check with Regional Biologists at Nova Scotia

Department of Natural Resources. Also see
novascotia.ca/natr/wildfe/biodiversity/species

list.asp _ .
NREtS AY YIyYyFE3aAy3 /[yl RIQa

Municipalities

Some Municipalities have Hsws, plans, or policy
that restrict or guide activity within areas next to
watercourses. For example, the Halifax Regional
Municipality requires a buffer of vegetation be
maintaned next to watercourses (the buffer zone is
at least 20 metres wide).

1.3.2 Definitions
The following definitions are included Environment
Act(1995) making them legally binding.

1 Awatercourseis the bed and shore of every river,

rQ &késh Greath y Of d&%g‘m Iak'@:]'créek, BoRd, spring, lagoon, or other
WA Garubl byt dNRafer, dNd théh fater théredn,
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within the jurisdiction of the province, whether it
contains water or not. This also includes all
groundwater.

Water Resurce is all fresh and marine waters
comprising all surface water, groundwater, and
coastal water.

Wetlandmeans any lands commonly referred to
as marshes, swamps, fens, bogs and shallow
water areas that are saturated with water long
enough to promote wdand or aquatic processes
which are indicated by poorly drained soil,
vegetation and various kinds of biological activity
which are adapted to a wet environment and
includes fresh and saltwater marshes.

The following definitions are included in tAetiviies
Designation Regulatiomsaking them legally binding

1 bank means that portion of a watercourse
between the ordinary high water mark and the
boundary of the watercourse in its fullest natural
state, but does not include any area of overflow
onto a floodplain.

1 bed means that portion of a watercourse that is
commonly submerged in water.

1 ordinary high water markneans the limit or edge
of the bed of a body of water where the land has
been covered by water so long as to wrest it from
vegetation or as to marhk distinct character on
the vegetation where it extends into the water or
on the soil itself.

A watercourse alteration is any temporary or
permanent change mad® a watercourse or to water
flow in a watercourse.

1 Any change made to existing structures in a
watercourse including repairs, modifications or
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removal whether water flow in the watercourse is
altered or not.

1 Any deposit or removal of sand, gravel, rock,
topsoil or othermaterial

Other constraints placedon projects through
legislation are those relating to the design or
construction or the carrying out of a watercourse
alteration by specific clauses in various Acts and
Regulations of the Legislature of Nova Scotia and the
Parliament of Canada (sdablel-1).

1.3.3 Governing Acts and Regulations
The designating of watercourse alteration activities
for approval or notification is in theActivities
Designation Regulations The approval and
notification processes are regulated in tiAgproval
and Notification Proedure Regulationgursuant to
the Nova Scoti&nvironment Ac(1995) In addition,
watercourse alterations must comply with the
Fisheries Protection and PollutionPrevention
provisions of the Federal Fisheries Actand the
General Prohibitions of th&pecies at Risk AdEish
Habitat is defined in thd-isheries Acas 'spawning
grounds and any other areas, including nursery,
rearing, food supply and migration areas, on which
fish depend directly or indirectly in order to carry out
their life processeg.Section 35 (1) of thEisheries Act
prohibits any person from carrying orarly work,
undertaking or activity that results in serious harm to
fish that are part of a commercial, recreational or
Aboriginal fishery, or to fish that support such a
fishery'. Section 35 (2) of th&isheries Acprovides
exceptionsto Section 35(1) where work may be
carried out without contravening subsection (1)
Section 36 of thé-isheries Agbrohibits anyne from
deposiing a deleterious substance of any type in
water frequented by fish.This section is administered
by Environment Canadar most substances.
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Table 11

alteration program.

Please note: It ithe applicant's responsibility to ensure compliance with the Acts listed in
table and any other applicable Acts of the Legislature of Nova Scotia and the Parliament of (

PROVINCIAL
NS Environment Act (1995)

Activities Designation Regulations

Approvals and Notification Procedures Regulations
Nova Scotia Watercourse Alterati@Standard
Environmental Emergency Regulations
Environmental Assessment Regulations

Petroleum Management Regulations

Sulphide Bearing Material Disposal Regulations
Nova Scotia Endangered Species Act

b2dl {O02d4A1Qa 2AtREATFS

Protection Regulations

FEDERAL
Fisheries
Act

Species at Risk Act

Canadian Environmental Assessment Act

Canadian Environmental Protection Act

Navigation Protection Act

Provincial and Federal Acts and associated regulations or sections applicable to the wate

Nova Scotia Environment
Nova Scotia Environment
Nova Scotia Environment
Nova Scotia Environment
Nova Scotia Eimonment

Nova Scotia Environment
Nova Scotia Environment

Nova Scotia Environment
NS Department dllatural Resources

NS Department of Natural Resources

FishwaygSec. 20, 21); Fisheries Protection and Poll
Prevention (Sec. 35, 36, 37, 38); Regulations (Sec.

General Prohibitions & Protection of Critical Hak
(Sec. 3233, 58)

Purpose (Se6);
Environmental Assessment of Projects (Sec.5);
General (Sec. 14, 15, 16, 17)

Obijectives, Guidelines and Codes of Practice (Sec.

Transport Canada

Janlb
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1.4 APPROVALS AND NOTIFICATIONS

TheActivities Designation Regulatiopsescribe the
activities which require a notification, those
watercourse alterations that require an approval,

and exemptions for submission requirements. The
GAGE SR Watérdolrsé 3 S a 02

R2 O0dzySyi
Alteration Program: What are the New Regulatory
{dzoYAaaAz2y wSIldZANBYSyida
on what types of crossings require a notification, an
application for approval, or does not require any
submission to Nova Scotia Environment.Thé
document is only guidance, refer to thictivities
Designation Regulatiorfer legal purposes.)

A watercourse alteration application must be
completed and filed with the NS Department of
Environment. No watercourse alteration can begin
until the applcation has been adequately reviewed
and an approval issued.

The watercourse alteration program includes the
following types of submissions:

1. Approvals
2. Notifications

1.4.1 Approvals

1 Approvak authorize work on a single
watercourse alterationwithin a specific time
period and with specific terms and conditiors
fee per alteration is applicableApprovals are
required for alterations that are typically higher
risk including alterations that do not meet the
eligibility criteria for notifications.

1 Amendmentsare usedfor alterations thathave
an existing approvahave not yet commenced
or finishedand requirea change to the alteration
originally applied for. A fee per amended
alteration applies.

1 Renewat are used foralterations that have
existing approvalshave mt yet commenced or

Janlb

finished and requirean extensionto the
approval expiry date in ordeto complete the
work. Renewals must be requested prior to the
expiry date of the existing approval.

Application for Approval Process

u K
Applications for approval are reviewed by NS
Environment. Caomplete applications_ will

€ probaNR Adtio60 dfyBiotkcocanmdDebih L%n(i? S

an approval has been received. All terms and
conditions in the approval must be followed.

a) Information accompanyinghte application
shall include all items listed on the
a{dzoYAaaArzy
Tt GOSN GA2yas o ttSkas

b) Information as to the location of any work in
progress, or work completed, must be made
readily available, upon requestto any
Inspector of NS Environment and should be
provided to any Inspector of the Department
of Natural Resources, or any Fisheries Officer
of the Federal Department of Fisheries and
Oceans for auditing or inspection purposes.

c) The approval application Wbe reviewed by
NS Environment. Copies of the application
and site locations will be forwarded to DFO
for comment.

d) Approval for alterations within a designated
watershed will require prior written
approval from the Municipality responsible
for the desigmated watershed.

e) A single approval may be issued to the
applicant containing the conditions required
to ensure proper execution of the activity

10
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1.4.2 Notifications

1 Notifications are notices that work on a
watercourse alteration activity is about to
commence. Theprocess is atreamlinedway
to inform NSE you are carrying out a
watercourse alteration activity.

1 Revisedamended) Notifications are used when
a previous notification has been submitted and
the notifier wishes to change the details of the
activity keyond what was indicated on the
original notification form. All revisions to a
notification must still be eligible for naotification,
as is stated in the Activities Designation
Regulations.

1 Renewed Notifications are used when a
previous notification has been submitted and
the notifier wishes to continue the work beyond
the time period spedied on the notification
receipt For watercourse alteration
notifications, the renewal will be granted for
GKS ySEI
1 andSeptember 30). No work outside of the
summer window may take place under a
notification.

Notification Process

Nova Scotia Environment must receive a complete
notification a minimum of 5 calendar days in advance
of the proposed commencement of an activitySE
does not review your submissierif the notification

is complete and eligible according to the
requiremerts in the Activities Designation
Regulations, a notification receipt will be issued to
the notifier. If the notification is incomplete, then an
incomplete letter will be sent to the notifier.You
must receive a receipt from NSE indicating the
department has received your completed
notification before you can start work.

The person who completes the notification form is
referred to as the notifier.Certified watercourse
alteration sizers or installers can be naotifiers. The

Janlb

& S| NXbatwerrddve S NJ

notifier must understand the ragatory obligations
that apply to the activity and must ensure the activity
is carried out in accordance with requirements.

91 All activities taking place under a notification
must comply with theNova Scotia Watercourse
Alterations Standard.

The notifierwould complete and sign the notification
form for the alteration. If you are providing the sizing
for a watercourse crossing but your client is signing
the form, you will need to provide information
concerning the activity details (section 5 of the
form). Activity details include information about the
watercourse and information  about the
construction/structure.

Please refer toAppendixD for guidance on how to
complete the notification form.

The calculations and other information used to
déidrift A t)ﬁ'b and size of crossing structure
must be kept. The information is not submitted with
the notification form but you may be required to
provide this and other information for an audit being
conducted by NS Environment. See sectith0
Auditing.

Please noe:

Blanket approvals will not béssuedafter October 1,
2014. A notification form must be provided for ever
eligible alteration. For those activities that do not
qualify for notification or no submission, ar
application for approval must be submitted.

11
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1.5 NOVA SCOTIA WATERCOURSE
ALTERATIONS STANDARD

The NS Watercourse Alterationtéhdard contains
the minimum requirements that apply to
watercourse alteration activities for which
notification is required to be provided under the
Activities Designation Regtilons made under the
Environment Acf1995).

The Standard can be found on the Nova Scotia
Environment websitat:
http://novascotia.ca/nse/watercourse
alteration/docs/WatercourséAlterations
Standard.pdf

Some or all of the requirements in this document
may become conditions of an apprdvdor a
watercourse alteration.

1.6 CERTIFICATION AND QUALIFICATION
REQUIREMENTS

The watercourse alteration program includes a
number of requirements for the involvement in
certified and/or qualified professionals in the
planning, design and installation of watercourse
alterations.

A certified Watercourse Alterations Sizer a
ProfessionaEngineeris required to size structures
under the following ndification categories in the
Activities Designation Regulations:

1 the construction or modification of a single
culvert or other single closelottom structure
for the purpose of a road, railbed, trail or
footpath crossing, if the following conditions
are nmet:

- the length of the culvert is 25 m or less,
- the watercourse slope is less thar
equal t00.5%;
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- the watershed of the watercourse
crossing does not exceed 20 ¥rand

- the work begins on or after June 1 and
ends on or before September 30

*Note: a Professional Engineer may design
culverts on watercourse slopes up to 8% under a
notification, provided they follow th&uidelines

for the design of fish passage farulverts in
Nova Scotia Fisheries and Oceans Canada,
Fisheries Protection Program, Maritimesgin
(as updated from time to timeand meet the
other notification conditions above. The
Guideline for fish passage can be found at
http://www.dfo -mpo.gc.ca/Library/353873.pdf

9 the construction or modification of a bridge or
other openbottom structure for the purpose of
a road, railbed, trail or footpath crossing, if the
following conditions are met:

- the bed of the watercourse is not
altered;

- the bankof the watercourse is alted,

- the span is a maximum of 15 m for a
bridge or 3600 mm for a stotural plate
arch or other operbottom structure

- any structural plate arch installed is 25 m
long or lessand

- work that alters the shore of the
watercourse begins on or after June 1
and ends on or before September.30

Although not always required certified sizers may
sometimes be involved in applications for approval

since sizers have some knowledge of watercourse
hydraulics and importance of aquatic ecosystems. A
sizer may assist in the development of some of the
accompanying documentation for an application for

approval.

As of October 2016 ectified Watercourse Alteration
Installerswill be required to carryout the installation

12
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of watercourse alterations or directly supervise the
work for:

1 all watercourse alterations taking place under a
notification.

1 all watercourse alterations taking place under
an approval as per section 5A(2)(a) of the
Activities Designation Regulations.

o for examplealterations that do not meet
the notification conditions; dredging,
permanently diverting a watercourse
from its naturalchannel.

Note: an Installer certification is not required for
wetland alterations, water withdrawals, or dams.

Janlb 13
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1.7 COMPLETION OF TRAINING PROGRAM

Certified Watercourse Alteration Sizers have

successfully completed a course of instruction
relevant to the szing of watercourse crossings that
has been approved by the Minister of Environment.

Individuals successfully completing this Certification
program will be recognized by Nova Scotia
Environment as having been suitably trainéat
sizing bridges and culusreligible for Notification as
per the Watercourse Alteration Standard (i.e. a
Size). Certified individuals are recognized tzes
bridges and w@lverts up to the specifications
published in theRegulationgo be installed between
June 1st and Septembe®th of the same year.

Notificationsdo not extend to alterations proposed
for wetlands areas. Any developments in or near
wetlands are regulated biova Scotid&nvironment
and are subject to a separate review process
involving other government agencies.

1.7.1 Eligible submissions for a Sizer

As a certified sizer you are able to:

1  Size culverts and closdxmbttom structuresthat
are eligible for notification

1  Size bridges andpen- bottom structures that
are eligible for notification

1  Apply for approvals foprojects that exceed the
notification conditions, provided you have the
necessary expertise

1.7.2 Responsibilities of Certified Sizers
La Aa I / SNUAFTASR
compliance with all relevant acts and regulations,
standards, approval oratification conditions and all
requirements of the application process.

Nova Scotia Environment encourages Certified
Watercourse Alteration Sizers to promote their
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authorization to plan and size some watercourse
crossings under a streamlined notificatiomopess
and also to promotéheir ability to plan crossing that
follow best environmental practices.

The responsibilities of certified sizers include, but are
not limited to, the following:

1 Know, understand, comply with all relevant
acts, regulations, ah standards, and any
guidelinesand policies of NS Environment.

1 Ensure consideration of best practices for
environmental protection for all watercourse
alteration sites.

1 Plan watercourse crossing sites in accordance
with  training provided for qualifying
Watercourse Alteration Sizers. Efforssiould
include planning of entire road system or
project and not just individual crossing sites.

1  Selecttypes and sizs of watercourg crossing
structures in accordance with instruction
provided during the training for Watercourse
Alteration Sizers and any updates provided by
Nova Scotia Environment from time to time.

1 Provide your name, phone number and
certification number as a Sizen@ Notification
Form.

1 If acting as a notifier for a watercourse
alteration, comply with the responsibilities of a
notifier as per the Approval and Notification
Procedure Regulationg\ notifer is the person
who signs and submits a notification form to
Nova Scotia Environment.

1 Assist property owners and others complete

notification and application forms for

. wat e_altergtions. £ <
Da NEATHYARCAt Ale G2
 Provide information to Nova Scotia
Environment in a timely manner when

requestedrelatedto projects which you are or
were involved.

14
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1 Provide updated contact information to Nova up to the natural streambed)
Scotia Environment in a timely manner so
contact lists may be updated. 1 Recommended type of water control (coffer
dam, diversion, dam and pump) and
Sizers are also expected to communicate with the dimensions. The type of water control may be
Certified Installer on the following, where dpgable: determined with the certified watercourse

alteration installer.
1  Type of structure to be installed, including:
0 Size of structure diameter in the case of
circular pipe culvert; height and width for 1.7.3 Failure to Comply

box culverts, bridges and arch culverts Failure to comply with requirements in the
and length. Environment Act the Activities Designation

o Type of material to be used Regulations, the' Approval and_ Notification

Procedure Regulations, the Nova Scotia Watercourse
Alterations Standard and other regulated
requirements may result in prosecution. Failure to
comply with regulated requirements may st in
suspension or cancellation ahe ertificate of
Qualification.

1  Watercourse profile diagranof pipe culverts
and other closed bottom structures that
includes:

o Location of inlet and outlet of structure

0 Hevations of inverts of the inlet and
outlet;

0 Size, location, dimensions of the energy
dissipation poo{EDP)

0 Elevation and location of thdownstream
control (showing the downstream control
as a natural riffle that is not to be
disturbed;

0 Showing the natural streambed between
the EDPand the natural downstream
control riffle being undisturbedand

0 Location of survey benchmark

1 Diagramshowing dimensions and location of an
open bottom structure

1 Typeand size okrosion protection at inlet and
outlet of structure: headwall or ripap;
wingwalls or riprap.

1 Size ofEDPand size of rip rap for theool
including the material to be usefbr scour
protection (to withstand 1:100 year flood
event)in the downstream end of thepool (the
area from the bottom of the outlet of the pool

Janlb 15
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2 POSSIBLE IMPACTS OF
WATERCOURSE
ALTERATIONS

Nova Scotia has over 6,700 lakes, 1000s of named

rivers and many more that are unnamed, and
numerous  smaller  watercourses. Healthy
communities and healthy aquatic ecosystems rely on
the sustainable use of water resources and
watercourse protection. Sustainable use of water
resources supports economic development,
recreational activities, and the health and quality of
life of Nova Scotias

Any alteration at, near or in a watercourse, its
flow, has the potential to damage the aquatic
ecosystem. The aquatic ecosystem is the interactive
community of living things (plants, animals,
microbes) and their physical setting. Damage can
result fom such things as erosiomand scouy
sedimentation, stream blockages, degraded water
guality, and habitat loss.

Nova Scotia Environment requires Nova Scotians to
take great care when working in and near
watercourses. The goal of having requirements and
restrictions for watercourse alterations is to protect
surface water resources and ensure sustainable use
for all beneficial uses, including drinking water
supplies, habitat for aquatic life, and recreational,
agricultural and industrial use®Requirements @
also in place to mitigate flooding and scouring of the
watercourse channel leading to impacts on
ecosystems and on property.

Protecting our watercourses means:

1 Maintaining water quality

1 Maintaining channel capacity and flow

I Maintaining stable banks na riparian
vegetation

1 Maintaining and promoting aquatic habitat
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Any alteration done at, near or in a watercourse or
to the flow in it can result in a negative impact to the
watercourse and its aquatic habitat. Careful planning
must be employed. Thefollowing information
describes potential negative impacts and their effect
on the aquatic environment.

2.1 EROSION

Erosion is the detachment of soil particles and loss of
surface material from the earth's surface by the
action of gravity, ice, water, wind as a result of
other natural occurrences or manduced events.
During a watercourse alteration, an increase in soil
exposure may accelerate the rate of erosion if
protective measures are not properly executed.

If erosion does occur at an alteration sitenay have
the following impacts on:

1 Fish/ Fish Habitat
o Disruption of migration patterns due to
large amounts of erodible material
blocking upstream / downstream
reaches.

0 Reduction in the food supply as a result of
a loss of vegetation along the ban&sd
adjacent areas.

o0 Reduction in vegetated areas, which give
shelter to small fish.

o Destruction of rearing pools / holding
areas by sediment deposition.

1  Water Quality
0 Increases in water temperature and
decreases in hiding cover, shade and fish
food aupply due to the loss of vegetation
along the banks and adjacent areas and /
or to the widening of the watercourse.

o Changes in the water chemistry and
possibly species composition in response
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to increased levels of nutrients such as
nitrogen andphosphorus.

While the above focuses on fish and fish habitat,
erosion affects other aquatic life as well, such as
insects and amphibians.

2.2 SEDIMENTATION

Sedimentation is the deposition of fine particles,
such as sand, silt and clay, which have been eroded
from exposed soils and transported by water. It is a
natural, but potentially serious, consequence of
erosion which may be accelerated by a watercourse

alteration. Sedimentation is divided into two
categories determined by the mode of
transportation by wilch it moves through a
watercourse.

1 Suspended sediment are soil particles
suspended or mixed in the water column.
Suspension is dependent on particle size.

1 Bedload sediment are soil particles that slide,
roll or bounce along the bed of the
watercourse. Tese sediment particles are
either too heavy to be suspended in the water
column or the water velocity is too slow.

If sediment, suspended or bedload, is present in a

watercourse, it may have the following impacts on:

9 Fish/ Fish Habitat

o Suffocation offish due to the clogging of

the gill surface membranes. Suffocation
of fish eggs and young fry due to
sediment filling the interstitial spaces in
the gravel.

0 Hyperventilation in response to extreme
stress that causes an increase in mucous
production.

0 Abrasion or scraping of gill membranes
and fish scales.
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o Disruption of spawning activities due to
stress.

o Changes in feeding efficiency in response
to decreased visibility.

0 Reduction in food supply due to a
decrease in photosynthesis affecting
algae ad other aquatic plants.

0 Reduction in food supply due to a
decrease in aquatic invertebrate
populations.

0 Reduction in suitable spawning areas due
to the interstitial spaces between rocks,
rubble and gravel being filled.

T Water Quality
0 Increased water temperature and

decreased oxygen levels due to changes
in water depth as a result of sediment

deposition.
o0 Decreased visibility as water clarity
diminishes in response to increased

turbidity.
9  Other users of the watercourse

0 Decreased water quality due to
suspended sediment in water being
used for commercial, industrial, or
municipal use.

o Impacted water quality affecting
recreational use of watercourse.

JUST A REMINDER

Any activity which disturbs soil has the potential jto
damageaquatic habitat.

17



Certification Manual for Watercourse AlterationSizers | fod£ o

2.3 WATER QUALITY

In addition to siltation of the watercourse, water
guality can be affected by construction materials on
site. For example the lime in concrete can create very
alkaline conditions in a watercourse that is toxic to
aquatic Ife. Petroleum prducts for vehicles and
equipment andpreservatives in wood products are
other examples of substances that can impact water
quality.

2.4 RIPARIANONE

To protect important natural ecosystems, we need
to protect more than just the watercoursdself.
Riparian zones are those areas of land immediately
adjacent to watercourses including the banks of the
watercourse. Riparian zones are ecologically diverse,
provide a buffer that protects the watercourse from
impacts of agriculture, forestry and detepment,
and reduces severity of flooding. Some benefits of
riparian zones include:

Travel corridors for wildlifealong the
watercourse and provides access to
watercourses for wildlife requiring both
terrestrial and aquatic habitat (eg.,
mammals such amoose and mink)

Provide shade, reducing water temperature
in watercourses

Contribute insects and detritus such as leaf
litter into the watercourse which act as food
sources for the fish

Provides shelter Rparian vegetation, in the
form of tall grasses shrubs and trees,
protects fish from predators.

Provides natural erosion contrelThe root
system of vegetation contributes to bank
stability and intercepts runoff which limits
erosion and sedimentation, protecting fish
habitat from  harmful effects of
sedimentation

Provides natural filtration vegetation and
root systems act to filter out pollutants such
as pesticides, bacteria, fertilizers, heavy
metals, sediment, and hydrocarbons.

Figure 21 Importance of Ripariadone to Aquatic Habitat

- ShaaNg nfuence »

Maturo Growsh

3 "1 Faration
N ad Leaf of
o~ Organic ;
Litter k Y Surtace Rumoft

Cover

Groundwaler

Shoulser of Sream/Rvertbank

-~ Rypanan Jone »

Janlb 18




Certification Manual for Watercourse AlterationSizers

fod£

2.5 ALTERATION OF BANK AND BED OF Disturbance of this area and of the riparian zone can

WATERCOURSE

The alteration of the bank or bed of a watercourse
can directly impact habitat for aquatic life. Altering
stream channels or altering water flow will also
affect flow dynamh 04 | yR OKI y3S§
morphology and can createunstable channel
conditions leading to erosion, meandering, and
increased potential for floding and bed material
transport.

Flow velocity can be decreased in some areas of the
channel and increased wothers. These changes can
result in severe scouring of banks and changes to
pools and shallow areas in the watercourse. In some
cases the impact is deposition of material. This
deposit of sediment can impact important aquatic
habitat downstream and can s impact property
owners if flooding occurs. These changes can impact
both large and small watercourses which all
contribute to productive aquatic ecosystems.

These changes will affect aquatic habitat in the
immediate area but can also have an impact
upstream and downstream of the alteration site.
Changes to the flow dynamic and the features of the
watercourse may also result in property damage
adjacent to the watercourse.

2.5.1 Littoral Zone of Watercourse

The shallow water areas of watercourses (called
littoral zones) where light penetrates to the bottom
of the water body are often highly productive for
aquatic life. Through complex food chains, virtually
all aquatic organisms are dependent upon these
rocky, silty, or sandy bottomed areas during at least
one shge of their life cycle. The penetration of light
allows plant organisms to grow creating part of the
essential interconnections between living organisms
and their habitat. For example, these areas are ideal
for spawning and nursery areas for many fisha@ps
with ideal hiding areas and sources of food.
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impact waterfowl nesting areas and habitat fmme
amphibiars, aquaticinsects and reptiles.

2.6 OTHERMPACTS

Il.ﬁrTRr%oerlyédﬁsN‘%ep @.(blgstallfed struods such as.
bridges or culverts which are incapable of passing

high water flows can cause flooding and result in
property and watercourse damage downstream.

Improperly constructed or designed structures could
fail, resulting in flooding, property damagey, even
loss of life. Alterations may also cause substantial
changes in the availability of water suitable for
domestic and industrial consumption as well as for a
number of other uses including agriculture, forestry,
fishing, mineral development, tourismoutdoor
recreation, and power production.

2.7 METHOD OF DEFENSE

Detrimental effects can occur as a result of short
term or continuous longerm exposure to varying
levels of erosion or sedimentati@nd other harmful
substancesThe best method alefenseis to ensure
that all protective measures are planned before
beginning work and properly utilizexhd adjusted (if
needed) during the alteration. The first step of
planning is to choose an appropriate work site

19



Certification Manual for Watercourse AlterationSizers | fod£ o

3 PLANNING
ALTERATIONS

WATERCOURSE

Comprelensive planning is essential during the
preconstruction phase of proposed roads and
watercourse crossingsnd for the maintenance and
modification of existing watercourse crossings
Environmental impacts such as erosion and
sedimentation can be minimizechtough careful
planning and desigrCareful planning and desigyill
prove to be cost effective to the construction and to
the longterm maintenance of the road system.

Please ensure all other approvals that are requifed
are obtained. For example, for fEstry operations,
all roads to be constructed on Crown Land require a
pre-approved road plan through the Nova Scotia
Department of Natural Resources.

3.1 PROPOSED CROSSING LOCATION

Use of topographic mapping, geology mapping,
orthophoto mapping and / or aeriaphotos for
planning watercourse crossings is essential. These
maps and photos often identify natural and
manmade features such as wetland areas and
existing roads that will assist in the road layout
process.

3.1.1 Areas to Avoid
Prior to deciding on a crossinfpcation, it is
important to identify and outline alkensitive and
unique areas or habitats such as:

1 Ecological reserves, game management areas,
protected areas, domestic water supply areas,
historic sites or areas of significant
archaeological significee.

1 Sensitive areas such as deer wintering areas,

salmon spawning and rearing areas and
waterfowl breeding areas.
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Nova Scotia Protected Areas including Nature
Reserves and Wilderness Areas. Additional
precaution may be needed for crossing sites in
watersheds shared with protected areas. See
http://novascotia.ca/nse/protectedareas

All wetland areas including, but not limited to,
those designated as Provincially Significant

Protectedwater supply areas designated in
provincialregulaions
http://novascotia.ca/nse/water/docs/Protecte
d.Water.Areas.Map.pdf

Protected Areas

In Nova Scotia there are 6@dfected Areas which
are divided into 37 wilderness areas, 21 nature
reserves, and two heritage rivers. Alterations of
watercourses flowing into nature reserves or
activities in the watersheds above nature reserve
must be completed with extreme care indar to
preserve the ecosystems found within the
protected area.

Nature Reserves

Nature reserves protect unique, rare, outstanding
or representative natural ecosystems, and the
habitats of rare or endangered species.

Wilderness Areas

Wilderness areas prett representative examples
of Nova Scotia's natural landscapes, biological
diversity, and wilderness recreation opportunities

Canadian Heritage Rivers
Canadian Heritage Rivers recognize and promote
the of the best examples of Canada's river heritag

Fa more information on protected areas please
visit the protected areas website at:
http://www.novascotia.ca/nse/protectedareas/
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Drinking Water Supply Areas

Be aware that many Nova Scotiar$y on surface water resources for potable water, agricultural
practices, and commercial and industrial use. Watercourse alteration projects must take this into
consideration and ensure water flow and water quality is maintained so that other usenetre
affected.

If you are planning any activity within one of these watepply areayou should contact the
municipality that oversees the protection of the watershed

In Nova Scotia, 25 Protected Water Areas designated in Provincial regulations provide drinking wd
communities. More requirements may need to be followed as prescribed in the regulations.

Protected water supply areas designated in provincial regariatare listed below and provide drinking
water to communities. Please note, this list is subject to change as Regulations come into effect o
cancelled. Sebttp://novascotia.@/just/regulations/rxaal.htm#env for the Regulations in effect.

The Regulations place restrictions on land and water uses within the wsapgty areaslf you are
planning any activity within one of theseeasyou should contact the municipality thatersees the
protection of the water supply.

A map of the protected water areas may be found on the Nova Scotia Environment website at the
provided below:
http:/ /www.novascotia.ca/nse/water/docs/Protected.Water.Areas.Map.pdf

Management Plan under the fedei@pecies at

1 Habitat for species at riskSpecies at risk are Risk Act $ARA). See theSpecies at Risk Act
listed and afforded protection so it is critical to Public Registrgt www.sararegistry.gc.ca
ensure work in or near watercourses and For anon-exhaustivdist of Aquatic Species at
wetlands does not disrupt these rare plants Risk found in Canadian waters see
and animals and their habitats. Refer to http://www.dfo -mpo.gc.ca/species
guidance atvww.speciesatrisk.ct assist you especes/listineeng.htm
with the identification of species andheir For moreinformation contact Fisheries and

habitats and check with Regional Biologists at
Nova Scotia Department of NatuRésources.
Alsosee

https:// novascotia.ca/natr/wildlife/biodiversit
y/specieslist.asp

Any critical habitat identified for a wildlife
species that is classified as endgered,
threatened or of special concern as part of a
Recovery Strategy, Action Plan or
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Oceans Canadg&pecies at Risk Coordination
Office at http://www.dfo -mpo.gc.ca/species
especes/regions/Maritimes/maritimg
contacteng.htm

It should be noted that although not all sensitive and
unique areas are identified on maps or photos, they
must still be avoided. It is good practice to contact
provincial or federal government agencies to ensure
that all significant agas are addressed in planning.
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These agencies may include, but are not limited to,
Nova Scotia Environment, the Nova Scotia
Department of Natural Resources, Fisheries and
OceangCanadand Environment Canada.

3.2 FEIELD INSPECTION

A field inspection of th@groposed crossing location
is essential in identifying any limiting environmental
factors not apparent during the planning process.
The field inspection may result in the need to make
adjustments to the planned location of watercourse
crossings.

3.2.1 Scheduling the Field Inspection
Schedule field inspections during the spring or fall
when potential water problems would be evident.
These problems would include springs, seeps, wet
areas, etc., which are not always visible on a map or
photo.

Field inspections shdadi be completed on foot to be
most effective.

3.2.2 Choosing a Watercourse Crossing
Location
Establish and clearly mark minimum buffer zone of
30 m (100 ft) between the edge of the proposed road
and the watercourse.

Align the crossing structure to cross thatercourse

at right angles to prevent any redirection of the flow
in the watercourse.
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Locate watercourse crossings within a straight
section of the watercourse.

Road approaches should be stable with the minimum
slope possible for a distance of 30 m @1f@et) on
either side of the watercourse crossing.

Whenever possible avoid crossing watercourses at
locations where valuable fish habitat (pools,

spawning riffles) or habitat for endangered species is
present. If these features are present, move the

crossing location upstream or downstream.

Location of the crossing should be a straight and
relatively narrow section of the watercourse, with no
braiding or obstructions.

Crossing should be located in a section of the stream
with zero or near zero gradient and a constant water

velocity.

Avoid sections of watercourse that have tidal
influence.

Stream bottom should be stable with a rocky or hard,
non-erodible bottom.

Stream banks should have staldpeswith stable
soil/rockconditions and abundant vegetation.

Stream flow must not be altered to facilitate a
watercourse alteration.
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TIPS ON IDENTIFYING WATERCOURSES

See definitions of watercourse, baakd bed in Section 1.2.2. Further guidance on identifyir]
watercourses:

9 If a watercourse is drawn on a National Topographic Series (NTS) map it is consid
watercourse by NS Environment.

1 If air photos less than 40 years old show evidence of a watesegtinen it may be a
watercourse. Evidence would include visible water, visible stream channel (riffles,
eroded areas, bars, rapids, pools, etc.) and vegetation which indicate a watercours

9 Visit the site. Look for a clearly defined stream channel. Isethamineral soil channel?
Is there sand, gravel and/or cobbles evident in a continuous pattern over a continy
length, with little to no vegetation? Is there an indication that water has flowed in a
path or channel for a length of time and at a ratef&ignt to erode a channel or
pathway? Is there water flowing in this channel? Are there pools, riffles or rapids?
there aquatic animals, insects or fish? Are there aquatic plants? If two or more of t
characteristics are present than it is a wataunese unless otherwise determined by N
Environment.

Be aware it is possible for a watercourse to disappear underground for a certain distance
re-appear elsewhere. Some small streams may course through, or turn into, wetland in pl
You will needa walk some distance up and downstream to view conditions as part of a
determination and not be confined to evidence at one location.

Does the watercourse now exist in its present channel as a result of developments in the
and has the watercourse edtlished itself as habitat for aquatic plants and animals? There
lakes for example in the province that have been created or enhanced bymada

impoundments. If a watercourse has been altered by ditching, dredging or other types of
development, suclas a stream that has been dredged or straightened, it is still a watercou
If a channel has been diverted and the original channel is gone or dried up, the existing cf
is a watercourse nonetheless.

A watercourse does not include navatural bodiesof water. A ditch for a highway, forestry
road and agricultural drainage ditch or ponds created by humans are not watercourses.
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3.2.3

Information to gather during the
field inspection

Information about the selected watercourse crossing
sites should be recorded and maintained (this is

applicable to new crossing sites or for existing sites
where a crossing needs to be modified):

T

Location of crossing (UTM coordinates: northing
and easting).

Photos of the crossing site and photos of the
watercaurse upstream and downstream of the
crossing site.

An account of why the site was selected for new
crossings or why a modification to an existing
crossing is needed.

Features of watercourse at crossing site,
including bed material, bank materiaindwidth
and depth of channel Diagrams of the
watercourse in plan and profile view should be
completed for new crossings.

If you anticipate installing a closed bottom
culvert,survey data of elevations in watercourse
as per instruction in section 3.3. Thifommation
will be used to develop a watercourse profile and
to determine the slope of the watercourse.

Some of this information will be required on the
notification form or the submissions with an
application for approval. The information will
also be lelpful when determining the best type
of structure for this crossing. Further
information on selecting a structure is included
in section 3 and 4 of the manual.

Geotechnical information may be required at
some locations. For example for bridge
abutments, footings for opetottom structures
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or for boring or directional drilling under
watercourse

a

TIPS ON HOW TO IDENTIFY/MEASURE

WIDTH¢ the width of the chanel at the bankfull
height. Find the bankfull height by obsening the
points of vegetation change on the banks of
watercourse, where algae Bébeen scoured fror

the
N

the boulders, where sediment texture changes

abruptly, or where tree roots have been exqaal.

Collect at least three to siank full width
measurements along the channel where
proposed crossing structure is to be locatéderage
the measurements to get the barfil width.

DEPTH;, The depth is the height of the watercou
channel fronthe stream bed to the bantull height,
The depth can be measured as follows:

- The depth is measured from the bafkl width

height to the bedof the watercourse.

- Measure the depth of the channel three to
times along the channel.

- The depthmeasurements should be averaged
get the watercourse channel depth at t
crossing location.

THALWEG- The line joining the lowest point
lengthwise of the bed of the watercourse defining
deepest channel The lowest channel of flow with
aglt 0 SNO2dzNBSS aiGKS OdzN

RIFFLEshallow water extending across the bed
flowing watercourse with rapid current and w

the

se
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to

5
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th

surface flow broken into waves by submerged

obstructions such as gravel and cobble. Tiager
flow is rapid and usually shaller than section
above and below.

POOL- A deep, slow moving, quiet portion of
watercourse.

I~

D

Natural watercourses often
consist of a succession of peahd riffles (or steps).
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3.3 WATERCOURSE SLgbfy needed if
you want to install apipe culvert or other
closed bottomstructure)

Watercourse sloper stream gradientis the ratio of
drop in a stream per unit distancé high gradient
indicates a steep slope and rapid flow of water (i.e.
more ability to erode); whereas a low gradient
indicates a more levestream bed and sluggishly
moving water, which may be able to carry only small
amounts of very fine sediments. High gradient
streams tend to have steep, narrow-stiaped
valleys, and are referred to as young streams. Low
gradient streams have wider and lesgged valleys,
with a tendency for the stream to meander.

Watercourse sloper gradientis an important factor

in the creation of fish habitat. For example,
mountainous areas with long steep streams often
consist of rough shallow riffleype waters, givig
salmonand trout fewer opportunities to rest and
gather energy in calm pools.

The velocity and discharge of water in a stream are
also dependent on its gradient. The steeper the
terrain, generally the faster water will flow. A high
water velocity, combried with a steep stream, may

prove to be very challenging or even impassable to a
migrating fish.

Watercourse slope idefined as:

The vertical drop from the upstream control to the
downstream control divided by the length between
these two points and isusually expressed in
percentages or degreeqSee Figure-B)

Slope £ (A¢B) /L) *100
Where,

A= is the upstream control, located at the
thalweg elevation of the existing watercourse at the
proposed culvert inlet.

B= is the downstream contrgl located at the
thalweg elevation at the first natural undisturbed
riffle located at a distance of 3 times the culvert
diameter (width) plus a minimum of 3.5 m
downstream of the proposed culvert outlet(The
downstream control is not to be altered

L= isthe distance between A and B.

Note: Ifthe culvert hasan apron the culvert outlet
would be the downstream end of the apron.

Figure 31 lllustration of general culvert installation terms

Downstream control ‘Culvert'outletinvert
[1st natural-riffle
Energy

dissipation pool
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Culvert mlet invert and Upstream control

Culvert siope I lexisting streambed thalweg

Watercourse slope
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If there are no identifiable riffles downstream of the
proposed culvert location or if the diameter and the
length of the culvert has not been calculateden
survey the thalweg elevation at 5 metre intervals
for a distance downstream of the proposed culvert
outlet. This data can be used to develop a stream
profile, which can be used to determine the slope of
the watercourse once the diameter and length of

3.3.1 Create a watercourse p rofile diagram
Using the surveylata, create a watercourse prodil
diagram Figure 32 is a watercourse profildiagram
createdwith the site survey data in Tablel3

Figure 32 Example of watercourg@ofile diagram

the culvert is calculated. The watercourse should
be surveyed far enough downstream to capture the
elevationof the natural riffle, which will be the
control elevation downstream of the proposed
energy dissipation pool. As a rule of thumb, you
should capture the elevations of at least two riffles
downstream of the proposed crossing site.

WATERCOURSE PROFILE SECTION VIEW

—UPSTREAM CONTROL

/STREAMBED THALWEG AND
PROPOSED CULVERT INLET
100.35m

PROPOSED

100.25m
FLOW RIFFLE

|
|
|
|
i

\ 1 ‘ i i i
0-025 0-020 0-015 0-005 0+000m 04005

! ! | 1 ! |

‘ | ‘

e,

- — gy

|

RIFFLE

Janlb5

CULVERT CENTER

FLOW_  100.50m POOL RIFFLE
100.20m 100.40m POOL
5 = " e 100.10m
; A3 g E .

WATERCOURSE PLAN VIEW

PROPOSED
CULVERT OUTLET
100.15m

RIFFLE
100.30m POOL
~ 100.00m

DOWNSTREAM CONTROL
/1st NATURAL RIFFLE
100.20m

i i
04015 04020  0+025 0+035

o e
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3.3.2 Calculating Watercourse Slope
The watercourse slope is the vertical drop
measurement of a watercoursikom the upstream
control to the downstream control then divéd by
the length between these two points. Slope is
typically displayed as a percentage.

Tabk 3-1 Exampleof site survey data collected in the
field to design a proper culvert watewursecrossing

- Streambed Remarks
Elevation (m)
0-025 100.50 Top of riffle
0-020 100.35 Proposed culvert inlet
0-015 100.20 Bottom of pool
0-005 100.40 Top of riffle
0+000 100.25 Proposed culvert center
0+005 100.10 Bottom of pool
0+015 100.30 Top of riffle
0+020 100.15 Proposed culvert outlet
0+025 100.00 Bottom of pool
0+035 100.20 Top of riffle

Example 3l is acalculaton of slope fora proposed
culvert installation.

Before determining the slopef the watercourse

the watershed sizediameter and length of the
structure should be calculated(see section5). The

diameterof the culvertwill be used to determine the
size of the energy dissipation pool. Td@vnstream

control will be the elevationof the thalweg of the
first natural undisturbed riffldlocated downstream
of the energy dissipation pool.This downstream
control should not be altered.

If the first downstream control riffle/step falls
within the location of the proposed energy
dissipation pool then the design must use the next
downstream riffle/step in the design and
calculations.

Janlb

EXAMPLB-1 Calculating Watercourse Slope
The watercourse slope is calculated as follows:
((Ag¢B)/L)*100

Where:

174

A = 10035m - the elevation of the thalweg at thg
proposed culvert inlet location

174

B = 100.2m¢ the elevation of the thalweg of the
natural undisturbed riffle downstream of the culvelrt
and the energy dissipation pool

L=55m

Therefore: = ((10035m ¢ 100.2m)55m)*100
=0.27%

In this example the watercourse slope is calculated

to equal aD.27%gradient.

Slope is an important watercourse feature. Slope is
one of the primary controls on water velocity in a
watercourse. Slope needs to be measliroperly

to ensure thatthe appropriate crossing structure is
used.

If the slope as determined aboveis 0.5% or less
then:

- aclosed bottom culvert (without fish passage
baffles)or an open bottom structure may be
installed; and

- the sizing may be completed by a certified sizer
or a professional engineer.

If the slope is greater than 0.5%ten:

- a closed bottom culvert with fish passage
considerations may be installed; the design
must be completed by a professional engineer;
or

- anopen bottom structure may be installed and
the sizing may be completed by a certified sizer.
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3.4 TIMING OF AN ALTERATION

All watercourse alterations involving instream work
should be carried out during the low flow period
betweenJune * and September 30 of the same
construction season. Carrying out instream work at
low flows is intended to minimize any potential
impacts to aquatic ecosystem and to other users of
the watercourse (such as for recreational or
commercial use).

Working during the summer sean between June 1
and September 30 minimizes potential impacts by:

1 Avoiding sensitive periods in the life cycle of fish
such as migration or spawning.

i Facilitating dam & pump systems, diversion
ditches, cofferdams, or other in isolation of
water flow castruction techniques. It is easier
to isolate low flows in order to work in isolation
of water flow. Isolating high flows could lead to
flooding and increase the risk of introducing
sediment into the watercourse.

9 There should be adequate warm weatheteaf
this period to reestablish vegetation on the
disturbed footprint bordering the construction
site. Providing the opportunity for vegetation to
become established immediately after the
completion of the project.

1 It is easier and less expensive to moaerd
stabilize soil during this period. Soils are often
either frozen or saturated at other times of the
year making them more difficutb stabilizeand
costly to move

1 To minimize environmental impacts caused by
erosion and sedimentation, the length oifrte it
takes to carry out the permitted alterations must
be minimized and planned so as not to coincide

Janlb

with periods of increased sensitivity for fish, such
as spawning and egg incubation periods.

1 Specific conditions will vary for different areas
throughout the province depending on the
number and species of fish involved.

1 Generally, the construction period is best
planned to take place during the normal low flow
period which is between June 1stéhSeptember
30th, every year. The reasons for this are listed
below:

All notifications will be valid from Juneslto

September 30. Be aware that when a notification is

submitted to Nova Scotia Environment the

expiration date will automatically be seb the next

September 30. Notifications cannot be extended

beyond September 30 If works are anticipated to

extend beyond the September B0expiry date a

standard approval will be required to continue the

work.

Temporary bidges (portable bridges)may be

installed year round and when construction is

completed using techniques prescribed by Nova

Scotia Environment then there is no submission

required to install or remove a temporary crossing.

The bed and banks of a watercourse must not be

disturbedand the crossing must be constructed in a

manner that will prevent disturbing the watercourse

and the flow of the water duringnstallation oruse

of the crossing. The Certification Manudbr

Watercourse Alteration Installeprovides further

details.

3.5 SHECTING THE TYPE OF STRUCTURE

All crossings impact the environment to some
degree; careful planning and design can minimize
this impact.Bridges and pen-bottom structures are
preferred over closedbottom structures, such as
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pipe culverts Bridges and opebottom culverts
have less impact on aquatic habitat than culverts and
are the preferred method for providing access across
a watercourse. Structures which maintain the
natural bank and bed have the least impact.

All watercourse crossings should be desiginto
minimize any alteration of the flow in the
watercourse, to retain natural stream morphology,
and to preserve fish habitat and fish passage. Poorly
designed crossings can result in inadequate capacity
leading to increased velocity or blockdgdowed by
flooding, erosion and washouts which could damage
aquatic habitat and physical property, endanger
human life, and prevent the utilization of upstream
habitat.

Seefurther information in section 9.

the structure functions properlgo asto not impede
water flow in the watercourse anthust be able to
pass fish.

3.7 MAINTENANCE

When approaching an existing structure for
maintenance consideration must be given to the
functionality of the structure.

Maintenance to a structure can be done at any time
of the year without the need of obtaining an
approval or notification receipt if:

- the work is restricted restoring the
structure back to its original or near
original conditionand

- all the work takes place above the ordinary
high water mark.

3.6 PLANNING WATERCOURSE ALTERATIONS

CEXISTING CONSTRUON

Where there is already an existing structure an
alteration to that structure may be considered to be
either modification ormaintenance The distinction

is made by the type of work being proposed.
Depending on whether the work is maintenance or
modification there are different regulatory
requirements which must be met.

When approaching an existing structure for repair or
replacement consideration should be made to the
current condition of the watercourse and the
functionality of the crossing structe. If the
structure is not functioning properly (i.e. causing a
barrier to fish passage, causing flooding, dewatering
the watercourse, over/undersized, ejc then
replacing the structure with the same type of
structure may not be appropriate or acceptalite
Nova Scotia Environment. The type of work
proposed to an existing structure must ensure that
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Maintenance to a structure requires notification if:

- the work is restricted to preservinthe
alteration or structure in a state as close as
possible to the state it was in when it was
installed

- the work is done below the ordinary high
water mark and

- the work begins on or after June 1 and
ends on or before September 30.

NOTE: Maintenance/ork is restricted to the
original  structures foot-print. If the
maintenance work proposed will extend
minimize, or otherwise changehe size of
the structure the work is considered to bg
modification.

174

Restoring a noiffunctional structure to its original
condition may not be appropriate if the restoration
does not alleviate owgoing water conveyance
problems or fishpassagessues Prior to initiating
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maintenance on an existing crossing structure a site  If a replacement is occurring because the previous
survey should be conducted to identify any @ UNHzOUdzNB ¢l a RSSYSR 02 0S5

surroundirg issues that the structure may be to function properly, therextra consideration must
causing. For example during a site survey the be given to how a new structure can remediate the

tollowi ‘ foat hould b , g watercourse. An approval may be required in
oflowing waltercourse teatures should be reviewed: situations where additional work is required to

repair the watercourse up and downstream of the

1 Up/downstream bank stability crossing location

91 Poollriffle sequence up and downstream of 3.8.1 Replacement of Closed Bottom
crossing Structure with another Closed
Bottom Structure

T { GNHOUdzNE Q& | 0 Astthe Guvertd 2 - 1k ¢ replacemenﬁculvei\nslzmg and apéllcanonA
GKIYy3IAy3Iez Ra GKS RSLI Kegiirdmeds i Bdlthe tdfne Hsor a ridWZiuifen NI

too shallow, etg; installation.The replacement culvert can be sized by
a Certified Sizer and done under notificatidrthe

T Scouring or erosion around rip rap or abutments  following conditions are met:

- the length of the culvert or structure is 25

1 Scouring of banks/dissipation pool at culvert
m or less

outlet; and
3 A - the watercourse slopp is less than 0;5% A

T { GNHZOGdzZNBQa FoAfAGe (G2 LIaa KAIK gl GSNIFtE26a O6ADS

there obvbus signs of upstream flooding) - the watershed of the watercoursaossing

is 20 kn2 or less in areaand

If some or all of these issues are observed then
maintenance may not be appropriate and a
replacement may be required.

- the work begins on or after June 1 and
ends on or before September 30

Excavated materials associated with the structure

being replaced are generally at least partially
3.8 MODIFICATION saturated and should not be used to backfill around
the new culvert. Excavated materiaihould be
Modification A & RSTA ¢ ScRanget 0 ad removed and replaced with imported clean, dry
watercourse alteratiorincluding, but not linteed to, backfill material suitable for compacting.

the replacementremovalexpansion or reduction of

- A ) A . 382 Replacement of a g ,éfi ttom
(kS rtdaSNydrzyee okS atvS T ORNETLU, " Lk BV Avd
required when modifying a structure, crossing, or Structure

other alteration. If the modification is such that is

alters the capacity of the structure new sigi Closedbottom culverts can be replaced with open

bottom culverts In certaininstances, it may be
appropriate to replace a closdabttom with an
openbottom culvert due to their ease of installation
or to re-establish a natural channel or to improve fish
passage.

calculations are required to ensure that the new
structure dimensions will be able to meet the 1:100
year storm flow.
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The utilization of ope#bottom culverts in
watercourses is a feastbmeans of conveying water
flow under a roadbedn many situations Open
bottom culverts should not be used at sites where
soils are unstable or incapable of supporting the
structure.Erosionof the banks and streambed of the
newly constructed structure isf concern and must
be considered during planning. If§itu soft, organic
bed material is exposed when the existing culvert is
removed, the site may not provide adequate support
for the new structure and may be susceptible to
erosion. An opefbottom culert may not be the
most appropriate structure to use at this location
and geotechnical investigations may be required

The removal of a closdabttom culvert or other
structure requires careful planning to ensure that
the removal does not impact on the weacourse.
The use of opetbottom culverts as a replacement
requires the reestablishment of the watercourse
channel. Ensuring the channel is properly siaad
constructedis of the utmost importance.

The culvert shall be designed such that after it is
installed, the end area available is adequate to
ensure that the stream flow velocity does not exceed
1.8 m/s during a 1 in 100 year discharge event.

Downstream sedimentation proper design and
construction of a new stream channgtrosion, and
fish passag are four environmental concerns that
must be addressed for this type of installation.

Downstream sedimentationcan occur if proper
controls are not in place during the removal of the
existing structure. A dam and purgsound or
temporary diversion are tev of the techniques that
can be utilized to perform work in isolation of the
stream flow and to ensure the natural flow of water
downstream is uninterrupted and its quality
maintained.

Janlb

The new channelunder the operbottom culvert
shall be constructed witla depth and width similar

to the existing natural channel in the vicinity of the
crossing. The channel size, width and depth, can be
determined by averaging five measurements
upstream of the proposed sitdhese measurements
should be made in a reach dfiannel that was not
altered as a result of the installation of the existing
structure. (See section 33 for tips on how to
identify/measure channel width and depth.)

Fish passagéacilities are not required if the open
bottom culvert meets the followinglesign criteria
023SGKSN) 6AGK GKS
1 a maximum length of 25 metres;

9 the span of an opetottom culvert is no greater
than 3600 mm;

1 the new openbottom culvert is installed along
the same alignment as the culvert it replaced;

1 a low flow thalweg (channel) is created to
provide fish passage

9 The new defined channel shall be lined and the
banks stabilized with clean rock to provide
stability during a 1:100 year stormThe channel
must be lined in a manner so water does not
disappear into the interstitial spaces between
the rocks An appropriate amount of fine
granular materigl gravel borrow or pit run
material (20% fines, does not include clays)
should be mixed with the rock mixture to ensure
that the interstitial spaces arfilled so that water
is not lost. When completed properlgnd to
ensure fish passagéhe water should flow over
the rip rap and not completely disappeand

 To avoid sedimentation of the watercourse
downstream, the newly constructed channel
should bed ¢ I 3¢K S(RK 2 N@®disiadgd ady
fine material. The wash water should be pumped
away from the watercourse to prevent
sedimentation of the watercourse. Once the
wash water runs clearthen the permanent
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watercourse can then bie-directed through the
culvert.

This type of replacement structure is less likely to be
dammed by beavers compared to clodecttom
culverts.

3.8.3 Culvert Lining

Culvert lining is the renforcing of a closetiottom
culvert necessitated by a failure of the structural
integrity of the structure. This would include
replacing the bottom of corroded steel culverts with
concrete or other material or inserting sleeves inside
weakened or deformed culverts.

Culvert lining is considered to be a modification to an
alteration or structure. Thevork can be done under
Notification so long as the reduced capacity of the
culvert meets the regulatory requirement of having
a capacity to accommodate the peak flow for a 100
year return period(See section 5.3 and meets
Fisheries and Oceans fish passagquirements as
per theGuidelines for the design of fish passage for
culverts in Nova Scotia Fisheries and Oceans
Canada,Fisheries Protection Program, Maritimes
Region(as updated from time to time)

3.9 THE NEXT STEP

During the planning process, wateurse alteration
sitesare identified For access across a watercourse,
structures such as culverts, bridges or temporary
crossings (portable bridges) may be used. In the
watercourse alterationprogram, the Nova Scotia
Watercourse Alterations Standarthe Nova Scotia
Certification Manuals for Watercourse Alteration
Sizers and Installerandthe watercourse éeration
guide have been developedto promote
environmentally acceptable methods of structure
design, constructionhstallation, stabilization and
maintenance.

Janlb
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4 TYPES OF WATERCOURSE
CROSSING STRUCTURES AND
SELECTING STRUCTURES

All watercourse crossings impact the environment to
some degree. Careful planning and design can
minimize this impact.

All watercourse crossings should kelected and
designedo:

I to minimize anychange of the flow in the
watercourse, and

9 to preserveaquatic habitat and fish passage.

A good watercourse crossing, which does not cause
effects up and downstream, is selected and designed
to:
1 retain natural stream morpology, whichmeans
a consistent banko-bank width, similar
substrate material consistent with surroundings,
maintain meander pattern and pool/riffle
sequence. Any alteration to these features can
cause unintended effects up and downstream.

1 retain water depth and water
comparable to conditions
downstream

velocity
upstream and

Poorly selected and designed watercourse crossings
can result in inadequate capacity leading to
increased velocity or blockadellowed by flooding,
erosion and washouts which clbudamage aquatic
habitat and physical property, endanger human life,
and prevent the utilization of upstream habitat.
Generally the types of crossing structures used in
watercourse crossings include:

1 closed bottom culverts, such as box culverts,
pipe ach culverts and circular pipe culverts; and

1 open bottom structures, such as bridges,

bottomless arch structures, and open bottom
box culverts.

Janlb

Bridges and opebottom culverts generally have
less impact on aquatic habitat than closed bottom
culverts andare the preferred method for providing
access across a watercourse. Open bottom
structures also tend to have fewer issues with
blockages reducing maintenance efforts and failures.
Structures selected to maintain the natural bank and
bed of a watercourséave the least impact.

4.1 ENVIRONMENTAL CONSIDERATIONS FOR
SELECTION OF WATERCOURSE CROSSING

TYPE

4.1.1 Open Bottom Structures z bridges
and open bottom pipe arches

Bridges are the preferred watercourse crossing type
from an environmental and fisheriegandpoint for
the following reasons:

9 Bridges retain the natural streambed.

1 Bridges help to maintain the cross sectional area
of the channel therefore maintaining theatural
flow regime

1 Bridge crossings rarely provide a barrier to fish
passage.

1 Bridge -construction requires less instream
activity; therefore reduces thepotential for
environmental impacts.

1 Bridges and other open bottom structures are
less susceptible to beaver damming.

Bridge crossing Location Considerations:
Generally, bridgeshould be chosen over culverts in
areas where any of the following situations are
encountered.

1 The channel is too wide or water too deep to
properly install a culvert.
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1 The watercourse slopeis too steep to
accommodate an acceptable culvert slope.

1 The stream banks are steep requiring a great
deal of infilling to properly install a culvert.

1 The streambed is soft and unable to support a
culvert.

1 The crossing site contains valuable fish habitat
(pools, spawning rifflescritical habita}.

1 The watercourse is subject to rapid runoff, ice
blockages or debris dams which may cause
structural failure to a culvert and impede fish
passage.

9 Beaver activity is of significant concern. Beaver
dams often block watercourse crossing
structures, potentidly impeding fish passage and
damaging roadways through flooding and
erosion.

Open bottom / Bottomless Arch Culvert

-

Erosion/sedimentation and fish passage are two of
the environmental issues that must be addressed
with this type of installation. An opebottom culvert
avoids the requirement for fish passage facilities as
long as it is installed such that the placementite
structure including the foundation and any
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associated rcavation takes place from the baniks
the watercourse landwards.

Stability of the banks and bed of the watercourse is
a concern and must be considered duriplgnning
andinstallation.

This ype of structure is less likely to be damned by
beavers than circular culverts.

Open bottom culverts are similar to bridges. These
culverts are supported by footings situated outside
the bankfull limits of the channel. The maximum
permissible diameter foan open bottom culvert is
3660 mm (12 ft).

Material: Made from steel or concrete
1 Advantages:

- Natural streambed and slope are
maintained if designed and installed
appropriately as there is no bottom.

- Less susceptible to corrosion than steel
pipe culverts

9 Disadvantages:

- Improper installation could result in
scouring and erosion if footings are not
founded outside the bank full limits of the
channel anchot buried to a depth below
the thalweg.

41.2 Closed bottom structures
culverts, pipe arch culvert,
culverts

Z box
p ipe

Closed bottom culverts, when installed properly, are
an acceptable method for permanent watercourse
crossings. Culverts are used on public roads, forest
roads, driveways and in areas where difficult terrain
limits where other watercourse cssing options
such as bridges are not suitable.
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Box Culvert -  The wide, flat bottom may result in
reduced water depth, potentially limiting
fish passage.

Circular/Pipe Culverts

Box culvertsn some respectare similar to bridges
For example, their dimensions allow them to be used
in areas where fill is limited as they require little
backfill or excavation.
Material made from metal, plastic and concrete.

Material: Made from wood or concrete. 1 Disadvantages:
1 Advantages: - Reduces the cross sectional area
- Maintain natural channel width. potentially increasing water velocity. This
- Baffles can be easily installed to provide may disrupt fish migration, undermine the
fish passage. inlet or scour the streambed at the outlet.
9 Disadvantages: - May be susceptible to ice or debris
- The wide, flat bottom may result in blockage obstructing fish migration and
reduced water, potentially limiting fish flooding upstrean areas.
passage. - More susceptible to beaver damming,
especially if it is a baffled culvert.
Pipe Arch Cuilert - Difficult to install properly in order to

maintain fish passage.

- Concrete and plastic culverts have a much
greater velocity potential due to their
smoothness and have mongotential to
result in barriers to fish passage.

- Maintenance costs are high (debris
removal, etc.)

Pipe arch culverts are closed bottom structures JUST A REMINDER
embedded into the substrate. Choose your watercourse crossing structufe
Material: Made from metal or concrete. carefully. Any structure unsuited to the sitq
f Advantages: or improperly installed can have significant
- Maintains the same slope and allow for environment impact on aquatic habitat ang
retention of bottom substrates. the fisheries resource, and can result
- Useful in areas where road fill is limited. increased maintenance and replacemen
{ Disadantages: COSts.
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5 SIZING OF WATERCOURSE
CROSSING STRUCTURES

A properly sized culvert shall have the capacity to
accommodate thepeak flow for a 100 year return
period. This means that there is a probability of a
peak flow event occurring once in every 100 years.

The following sections provide a method to
determine the size of a crossing structure.

5.1 CLIMATE CHANGE

We are already fdeng the impacts of climate
change. Everyone plays a role in helping our
generation and future generations mitigate the
impacts to the climate system by not only reducing
greenhouse gas emissions but also by adapting to the
changes in climate.

Some of thempacts we can expect to see in Nova
Scotia include wetter summers, coupled with
warmer/hotter, drier summers, increased frequency
and severity of extreme weather events, changes in
precipitation patterns (more flood, more drought),
coastal and inland flading, sealevel rise, storm
surges, accelerated coastal erosion, loss of sea
ice/ice cover, and water availability constraints.

In particular for Nova Scotia, climate change is
leading to increased risk of flooding as extreme
precipitation events become me frequent, this risk

is increased by erosion and sedimentation that
affects the watercourse flow. When considering
watercourse crossings it is important to design the
alteration with climate change in mind. Future
climate conditions can have a signifitampact on

the function, maintenance and longevity of the
crossingstructure, and can cause serious impacts
elsewhere along the watercourse and floodplain if
not designed properly. The coefficients uséd
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AppendixCto determine design flow in this manla
should be considered conservative in that they may
not completely represent the flows currently being
experienced under our changed climate.

5.2 CULVERT SELECTION AND SIZNG
CLOSED BOTTOM

The installation of any watercourse crossing should
have minimal inpact on the flow of the watercourse,
maintain natural stream morphologypreserve fish
habitat and provide fish passage.

5.2.1 Requirements for culvert design and
selection

It is important to understand a number of terms
related to the characteristics of a watsurse and
related to the components of a crossing structure.
These terms may be defined in the Activities
Designation  Regulations, the Nova Scotia
Watercourse Alterations Standard, and in the
glossary of this manual.

9 Certified Sizers are not eligibledcomplete sizing
for closed bottom culverts installed in
watercourses with slope exceeding 0.5 %.

1 The process for closed bottom culverts installed
in watercourses with gradients exceeding 0.5 %
(up to 8.0% gradients) requires that a
Professional Engineatesign the structure and
the design must follow theGuidelines for the
design of fish passage for culverts in Nova
Scotig Fisheries and Oceans Cana#f&sheries
Protection Program, Maritimes Regiolfas
updated from time to time)

1 A properly sized culveghall have the capacity

to accommodate the peak flow for a 100 year
return period. This means that there is a
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probability of a peak flow event occurring once
in every 100 years.

All culverts must be designed to carry intended
loads.

The minimum circular / pipe culvert size
permitted for installation in a watercourse is 450
mm (18 in).

The maximum permissible diameter for an open
bottom culvert is 3660 mm (12 ft).

The drainage area(watershed) above the
watercourse crossing mustoh exceed 20 kra
for culverts under notification process.

The maximum length of any closed bottom
culvert to be installed is 25 m (82 finder the
notification process.

The culvert inlet invert elevation must be set at
the thalweg elevation of the esiing
watercourse.

The culvert outlet invert elevation must be set at
a depth equal to 20% of the culvert
diameter/height, to a maximum of O, below
the downstream controthalweg elevation (the
first natural undisturbed riffle downstream).
This downream control is not to be altered.

Culverts installed under Notification must be
installed betweenlune $and September 30

The headwater depth to culvert diameter / rise
ratio should be 1.0:1.0 for pipe arches and
circular/pipe culverts to avoid flooding and wash
out of culverts. A 1.5:1 ratio could be used to
determine the culvert size but there is greater

Janlb

chance of floodingand wash at of the culvert

(see section 5.4.2 for further information on

headwater depth).

1 Proper stabilizatin requires the placement o
rip-rap or headwalls and wingwalkig both ends
of a culvert to an elevation of at least ohalf of

f

the culvert diameter/height above the top of the

pipe and a minimum of one
diameter/height on each side of the culveGee
section 8.0 for size of rip rap.

culvert

91 If rip-rap is used, thdoreslopes shall not be any

steeper than 2 horizontal to 1 vertical.

NOTECIosed bottom glverts may be designed to b
installed at greater than 0.5% slope. The notificat
criteria require that the watercourse slope n
exceed 0.5%, but to accommadeaa proper culvert
installation the culvert may require a steeper slop

e
on

D

Official Version of Regulations

Refer to the most current and official version
the Nova Scotia Watercourse Alterations
Standard posted on the Nova Scotia
Environment website
(www.novascotia.ca/nse/watercourse
alteration).

Also refer to the official versions of ar
legislation or regulation on the Nova Scot
Justice website, such as:

- Environment Act

- Activities Designation Regulations
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5.3 STEPS TO LAYING OUT A CULVERT ON A 4.
WATERCOURSE

1. Site Assessmerggeneral site conditions, is
it a watercourse (as defined by NSE) and are
fish present.

2. Once the watercourse and watershed has
been identifiedthen the structure can be
sized for the 1:100 year estimated storm
flow. Once the diameter is calculated then
the length of the proposed culvert can also
be determined based on the proposed right
of way specific to that project, road cover
required and the proposed area of the

crossing.
3. Create the profile of the existing
watercourse slope by surveying the S.

watercourse far enough upstream and
downstream of the proposed structure
capture at least two riffles upstream and two
riffles downstream.

Figure 51 Example of watercourse profile diagram

Determine the existing watercourse slope
((A-B))/L) *100:

Where A is the upstream control, located at
the thalweg elevation of the existing
watercourse at the proposed culvert inlet.

Where B is the downsteam control thalweg
elevation at the first natural undisturbed
riffle located downstream of the proposed
energy dissipation pool. It is located at a
distance of 3 times the culvert
diameter/width plus a minimum of 3.5 m
downstream of the culvert outlet.tie 3.5 m
may be needed to stabilize the downstream
end of the pool.

Where L is the distance between A and B.
(See Figure-.)

Once the watercourse slope is calculated
from the existing stream profile in step 3
then that will determine whether it meets
the notification criteria. If the watercourse
slope is less than or equal to 0.5% and the
watershed area is 20 khor less then the
structure can be installed under the
notification process.

WATERCOURSE PROFILE SECTION VIEW

—UPSTREAM CONTROL
/STREAMBED THALWEG AND
PROPOSED CULVERT INLET
100.35m

PROPOSED
CULVERT CENTER
100.25m

RIFFLE
POOL

POOL
100.10m

0-020

0-015 0-005 0+000m 0+005

PROPOSED
CULVERT OUTLET
100.15m

—RIFFLE
100.30m POOL

100.00m

|
|
I
|
0+015  0+020  0+025 0+035
|
i
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If the existing watercourse slope exceeds
0.5% and the pin is still to install a closed
bottom culvert then it requires a design by a
professional engineer.

If it is decided that an open bottom structure
is to be installed under a natification, the size
calculation can be completed by a Sizer. Go
to section 6 6the Manual.

6. Sarting at the upstream end the new culvert
inlet invert is to be located at the streambed
thalweg elevation, whichbecomes the
upstream control. This will also determine
where the culvert outlet will be located, as
the length of thestructure would have been
determined in step 2 calculation. The outlet
of the culvert is to be set at a depth equal to
20 percent of the diameter (height) to a
maximum of 0.4 m below the downstream
control elevation (first natural undisturbed
riffle downgream).

7. If the sizing of the culvert needs to be
adjusted (diameter or length) then step 4
and 6 will need to be repeated to meet the
criteria under the notification process. If the
right of way extends beyond what was
surveyed, then step 3 will also nédo be
repeated
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5.4 CULVERT SIZING

Proper culvert sizing promotes fish passage and
minimizes changes to the aquatic habitat and water
flow. An undersized culvert may result in complete
washout of the culvert or increased water velyci
within the pipe creating a barrier to fish passage and
causing scouring at the outlet. An oversized culvert
may result in a decreased water depth which may
also act as a barrier to fish passage.

When sizing culverts, it is necessary to first calculate
both the required diameter and length.

5.4.1 Calculating Diameter: Parameters
The two parameters required to calculate culvert
diameter are:

91 Drainage aregwatershed)is defined as the
area of land draining to the point along the
watercourse where the proposedassing is
to take place.

1 Design flowis defined as the discharge
which a structure is designed to
accommodate without exceeding the
adopted design constraints.

Drainage aredwatershed)is determined as follows:

The first step is to delineate the watenarse,
including all tributaries, upstream of the proposed
alteration site.

- Using a topographic map, mark the location of the
proposed crossing site on the map with a circle
(see figure ).

- Highlight the watercourse including all tributaries
upstream ofthe location. The contour lines will
F2NY || Ga@¢ 6KSNBE GKSe@
Gage Attt LRAYID

Janlb

Note: Mapping software such as Arc GIS, Map
Info or other software can also be utilized to
delineate drainage area.

The Atlas of Canada: Toporama

Find interactive topographic map at
http://atlas.gc.ca/site/english/toporama/index.
html. The dynamic map viewer makes it easy f{
find your site and its watershed area.

Other resources

Wet Area Mapping
http://novascotia.ca/natr/forestry/gis/iwamdow
nload.asp

Nova Scotia Topographic Database WMS
https://www.novascotia.ca/geonova/services/n
stdb_wms.asp

ONJZ
dzLJA G NB I Yo

Mark small dots on the high points along both sides
of the watercourse (see figured. The high points
are inside every closed circular sleapcontour
line.

Beginning at the proposed crossing site, connect
the dots around the watercourse moving in a
clockwise fashionThe line will not be straighthe

line should cross contours at right angles as much
as possible.

- Delineation is completevhen the area is enclosed
(see figure 54).

Double check

To make sure you have delineated the
watershed properly, especially small
watersheds, delineate the drainage areas of
the watercourses next to the watercourse yo
are working with. The boundamseof the
watersheds should align with each other.
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- Using a Planimeteor Dot Grid, measure the
outlined area on the map to determine the
drainage area upstream of the crossifigpe
planimeter or dot grid must be calibrated for the
map scale (eg1:50,000) that you are using

Design Flows calculated using the drainage area as
follows:

6 ' 5NIAyYyF3S | NBI X

6 I 5SaAidy Cf 2Exampl8I)RA a0

For the Province of Nova Scotia, the coefficient used
to determine design flow (Q) is based on the location
of the crossing within e Province due to the
variance in topography and precipitation intetys
across the Province. Theaféicient to be used in the
determination of the design flow can be found in
Appendix C.

Figure5-2: Topographic Map of
Watercourse Crossing Sitdentified

The design flow cfficient for Halifax, Hants and
Guysborough Countiesill be used in the examples
in this manual. Ensure the properefficient is used

for each structure.

Janlb5

Figure5-3 Topographic Map Identifying
High Points of Elevation Surrounding
Watercourse

Figure5-4 Topographic Map Identifying
Delineation of the Drainag Area (Ex. 312
ha) Above Crossing Site
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Watercourse specific coefficients may be substituted 5.4.2 Calculating Diameter: Closed Bottom

for those inAppendix @rovided the data used is for Culvert

the 1 in 100 year rainfall event not instantaneous  The following procedure is used to determine the
gauged streamflow data. This data as well as the capacity of a culvert for a known drainage area using

source ¢ the data must be provided with the a nomograph (seromographs provided ifigures5-
application 5and 56).
EXAMPLE-% SeeAppendix Aor the followingnomographs:

Calculating Design Flo , .
wiating 9 W ForCorrugated Steel Circular / Pipe

What is the design flow (Q) for a drainage ared (a) T showing the determination of a culvert size using

equaling 31ha (as determined iridure 5.4? 1:1 ratio for HW/D
Converttokrd= 312 ha = 3.12 Kh ForConcrete / Plastic Circular Pipe
100 1 showing the determination of a culvert size using

1:1 ratio for HW/D

Design Flow (Q #fs) =1.25x 3.12 ki
=3.9nils ForCorrugated Steel Pipe Arch

The design flow is 3.9%s 1 showing the determination of a culvert size using

1:1 ratio for HW/D
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Figure 55 Nomographfor Corrugated Steel Circular / Pipe Culverts (data provided by
the Bureau of Public Roads) showing the determination of a culvert size using 1:1 ratio fo

HW/D.
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Figure 56 Nomograph for Corrugated Steel Circular / Pipe Culverts (data provided bythe Bureau
of Public Roads) showing the determination of a culvert size using 1.5:1 ratio for HW/D.
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1. Calculate the design flow / discharge (Q)

2. On the headwater depth to diameter column
(HW/D), locate and mark appropriate HW/D. It is
recommended to use 1:1 HW/D ratio (or 1 on the
nomograph column). A 1.5:1 ratio could be used
to determine the culvert size but there is greater
chance of flooding ahwash ait of the culvert.
See text box.

3. On the discharge column (Q), locate and mark
the design flow.

4. Connect the two marked points and extend to
the diameter of culvert column (D).

5. Where the culvert diameter falls between two
sizes, always use the tgar one.

If a 1.5:1 ratio is used to determine culvert size it is
recommended that a site specific design flow for
1:100 year storm event be determined (as opposed
to using the coefficients for permanent structures
found in Appendix C). Also a ratio dbL should only
be used when specific site conditions are
appropriate. Site specific conditions include tygrel
depth of road fill material, depth of fill over culvert,
velocity of water flow during storm eveandimpact

of flooding, etc.

The maximum allowable drainage area for standard
culvert sizes can also be calculated using a
nomograph.

Janlb

Headwater Depth

It is recommended the headwater depth to
culvert diameter ratio should be 1:1 for pipe
arches and circular/pipe culverts lower the
risk of flooding and the wash out of culverts.
This is recommended for several reasons:

- Impacts of climate change include
increased frequency and severity of
extreme weather events resulting in
increased peak flowsUsing a 1:1 ratio
decreaseshe risk of wash out and
flooding under peak flows.

- Washouts and scour result in the
deposition of sediment in the
watercourse, impacting the aquatic
ecosystem as well as possibly
diminishing the hydraulic capacity of
the watercourse channel. Diminished
hydraulic capacity of the channel can
result in scour and flooding.

- Flooding upstream of the crossings wi
be less during peak flows because thq
culvert is sized to accommodate
greater flows at a lesser depth.
Depending on the location, flooding
can cause daage to property and
infrastructure.

- By avoiding flooding and washouts, th
cost of maintenance, repairs and
structure replacement are greatly
reduced.

NOTEThe maximum allowable drainage arpa
for culverts installed under Notification is 40
km?.
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9 Draw a straight line from the diameter of culvert
column (D) to thél.0Ostandard increment on the
headwater depth to diameter (HW/D) column.

1 Use the discharge (Q) value where the line
intersects the discharge column (Q) and convert
to drainage area.

For pipe arch nomographs, refer to the headwater
depth in terms of rise (HW/R).

For pipe arch nomographs, diameter of culvert is
measured as "Span x Rise".

5.4.3 Calculating Culvert Length
Culvert length must be determined prior to
installation. Culverts whiclare too short in length
can become destabilized as a result of scouring.
Culverts that are too long can create fish passage
problems and scouring.

In Nova Scotia the maximum culvert length under
the Standard is 25 m (82 ft). Anything greater than
25 m (& ft) will require the submission ofna
application for approval to Nova Scotia Environment
for review.

The parameters required to calaé length are as
follows (Seeifures 57 or 5-8):

"L" - the length of culvert required.

"W'" - the road width

"H" - the total depth from streambed to road
surface, including height of cover

The length of the culvert must also extend 0.3 m at
both ends in addition to the calculated lengtfirhis
measurement i50.6 m"andisrequiredthat a length

of 0.3 m (1 ft) otulvert extend beyond the toe of the
fill at both the upstream and downstream ends

Important note When sloped end sections or flared
end sections are usedthe apron must also be
includedin the overall length of the culvert (L).

Where the road meetshe stream at a right angle,
proper culvert length can be calculated using the
following formula:

L(m) =
or
L(ft) =

W+4H+0.6m

W+4H+2ft

Figure 5-7 Culvert Length Parameters

Recommended
Length of Extension

T
0.3m

Hm

Calculating Culvert Length (L)

Road Width (W)

RequiredLength of
Extension

Recommended
Length of Extension

Road Depth (1)

I
. s 0.3m
gea® L |— (1)
v e ™Y

OE”“\

Janlb

46



Certification Manual for Watercourse AlterationSizers | fod£ o

In the event that the roadway meets the add 10 % to the culvert length for each 10° skew
watercourse crossing at an angle, it is necessary to from the perpendicular.

Example5-2
Calculating Culvert Length

What is the recommended length of a 1200 mm (48 in) culvert if the roadway is 6.0 m (18.0 ft)? The defjth of fill
over the culvert is onénalf the culvert diameter.

Total Depth (H) =1.2m+ 0.6 m(m)
=1.8m (5.4 ft)
Length (Lm) =6.0m +4(1.8) +6

=13.8 m (41.4 ft)

Where the road meets the culvert at a right angle, the recommended lendtB.&m (41.4 ft)

5.4.3.1 CQulvert length when using headwalls .
See figure B for the formula to use to calculate the culvert length when headwalls are to be used.

Figure 58

FORMULA FOR PIPE LENGTH WITH HEADWALLS

Pipe Length=W +4H + (2 x HWT) + 0.6 m

where, W = Width of the Travelway
H = Height of the Pipe
HWT = Headwall Thickness

Travelway ’

HWT

Headwall Headwall

Pipe Length
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5.5 FEISH PASSAGE

To promote fish passage, the following conditions
should be met.

5.5.1 Culvert Installation in watercourses
with a slope equal to or le ss than 0.5
%

The invert of a closed bottom culvert must be
properly embedded into the streambed to promote
the deposition of a layer of natural substrate and re
establish the natural habitat.

Proper embedding of culverts requires thahet
culvert inletinvert elevationbe set at the thalweg
elevation of the existing watercours@he culvert
outlet invert elevation must be set at a depth equal
to 20% of the culvert diameter/height, up to a
maximum of 0.4m, below the downstream control
thalwegelevation(the first natural undisturbed riffle
downstream). The downstream control is not to be
altered.

A culvert must also have an energy dissipation pool
at its outlet.

Figure 59 Culvert installation in watercourse with a slope equal to or thas 0.5%

Culvert outlet invert elevation to be
0.2D (400mm max.) below downstream
control riffle elevation

; i 1 ik
J 1 A

5.5.2 Culvert Installation in watercou
with a slope greater than 0.5 %

Ises

Closed bottom culverts installed in watercourses
with a gradient exceeding 0.5% require engineering
and must adhere to th&uidelines for thedesign of
fish passage for culverts in Nova ScotRisheries
and Oceans Canadgjsheries Protection Program,
Maritimes Region(as updated from time to time).
The guideline can be found dittp://www.dfo -
mpo.gc.ca/Library/353873.pdfihese structures can
be installed under a Notification, but require an
engineer to design them.

Janlb5

Culvert inlet invert elevation
to equal upstream control /
existing streambed thalweg
elevation

|‘: N i I (AN | | ‘r"|'r'|.“ » 1 W'f

The engineering requirement for fish passage in
closed bottom culverts installed at slopes exceeding
0.5 % can bavoided by choosing to install an open

bottom structure (such as pipe arches) or a bridge. In
areas where the stream gradient is in excess of 0.5
%, installing an open bottom structure, such as an
arch culvert or a bridge, may be the best option for
maintaining natural watercourse morphology which
is best for aquatic life and fish passage.

In the case of an open bottom structure no energy
dissipation pool is required.
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5.6 ENERGY DISSIPATION POOL

Energy dissipation pools must be constructed at the
outlet of all closed bottom culverts, regardless of
diameter. The use of an energy dissipation pool at
the outlet of a culvert serves two purposes:

I to dissipate the extra energy of the water
resulting from the culvert placement and to
prevent brook destattization resulting in a
perched culvert outlet; and

1 to provide a resting area for migrating fish.

The energy dissipation pool should be sized to
ensure stability of the pool during peak flood flows.

5.6.1 Design

1 The energy dissipation pool should be stabdiz
to prevent scour and erosioifhe size of ripap
stone in the dissipation pool must be sufficiently
large to withstand velocities produced by the
1:100 year flood event.

1 A filtration layer of gravel (i.e., Gravel Type 2
should be placed under thap-rap to prevent
erosion

9 Three boulders should be placed in the pool in a
triangle pattern (refer tdfigure5-11) in order to
further dissipate energgnd provide fish habitat
For culverts equal to or less than 1.5 m the
diameter of the boulders should be
approximately 0.75 m. For culverts greater than
1.5 m the boulder diameter should be
approximately 1m.

M No filter fabric to be used in the construction of
the pool.

Janlb5

The average depth of the pool must be a
minimum of 1m

The width at the bottom of thelissipation pool
is to be 2 times the culvert diameter (D} 2
times the box width (W)

The length at the bottom of the dissipation pool
is to be 3 times Dr W.

At the downstream end of the dissipation pool
(at 3DW), the slope up to the existingevation
of the natural stream is to be constructed at no
more than 1:2 (vertical:horizontal)l hisarea of
the pool is to have rijpap scour protection to
withstand a 1:100 year flood event. Skgure
5-10 and5-11.

Figure 510 Energy Dissipation BbDimensions
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Figure5-11 Energy dissipation pool fowon-baffled culvert
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1 An appropriate amount of fine granular material
gravel borrow or pit run materia{20% fines,
does not include clayshoutl be mixedwith the
rock mixture to ensurethat the interstitial
spaces are filled so that water is not lost. When
completed properlyand to ensure fish passage
water should flow over the rip rap and not
completely disappear

f To avoid sedimentation of the watercourse
downstream, the newly constructedenergy
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SECTION
— ®

dissipationpoo K2 dzf R 6S agl aKSR¢
to dislodge any fine material. The wash water
should be pumped away from the watercourse
to prevent sedimentation of the wateourse.
Once the wash water is running clean then the
permanent watercourse can then be-dérected
through the culvert.
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5.7 MULTIPLE CULVERTS

A single culvert crossing is preferred over multiple
culvert installations. When a single pipe culvert is not
applicable than an open bottom crossing structure
should be considered as an alternative. Multiple
culverts are not recommended for fidkearing
streams because they are more likely to become
blocked than a single large culvert. Debris blocking
multiple culvert installations can often lead to
flooding and may compromise the structure
integrity. Fish passage is also problematic when
multiple culvertsbecome blocked.

In the rare instance that a multiple culvert
installation is approved by Nova Scotia Environment
the conditions would have to be shown such that the
installation is the only engineering solution for a low
cover situation, for a wide chael, or for a high
outlet velocity situation. The design would have to
be approved by N&nvironment and there is no
option for a Notification.

If you are hired tosizea multiple culvert crossing
some key installationefatures should be kept in
mind:

1 Minimizing the space between the culverts to
reduce the amount of granular material and clay
seals is desirable.

9 Horizontal space between two adjacent culverts
should bel culvert diameter/span orl.0 m,
whichever is the greater.

1 One pipe must be designed pmass higher flood
flows and the other, main pipe must be installed
as theprimary fish passage structure.

1 The pipe dedicated to fish passage must be
installed lower than the flood culvert(s) (i.e. the
G2PSNFt2¢ OdzAf GSNIéov G2
split, which might otherwise provide insufficient
flows or depth for fish passage.
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5.8 NEXT STEP

After the type of structure has been selected and the
size of stucture, the following actions maye
completed:

1 Return to the field to layout and mark the
site for irstallation (at a minimum, mark the
location of the structure inlet and the outlet
and mark the outlet of the energy dissipation
pool).

1 Provide drawings and information to
installer with instruction on how to follow
the marked layout

5.9 _TIMING OF INSTALLAN

All instream activity, including culvert installations,
shall be carried out betweejune * and
September 3 of the same year preferably during
low water conditions. The actual time of
construction should be kept to a minimum in an
effort to preventany unnecessary environmental
problems.

SyadNB 26 TFt264a
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6 ARCH CULVERT AND BRIDGE 9 There should be no voids between the footings
CONSTRUCTION of a prefabricatebpenbottom culvert and the
bedding material they are founded on.
Open bottom culverts and bridges are the preferred
structures for fish passage and aquatic life simply f Openbottom arches must be assembled and
because the natural bottom of the stream is able to oFrO1FALESR Ay I O0O2NRIYyOS
be maintained. specifications, unless site specific installation

specifications are provided by a professional
6.1 REQUIREMENTS FOR OPEN BOTTOM engineer licensed to practice under the

Bridges and other opehottom structures must be
designed with a hydraulic capacity large enough to
ensure a maximum velocity of 1.8 m/s during a 1:100
year return period storm event.

1 A pipe arch omother open bottomed structure
may be installed under a notification if the banks
are altered and the bed is not disturbed. The
Sizer must account for this when selecting a
width of the structure so the Installer is able to
complete the required excavatioto place the
footings, erosion protection and other materials Official Version of Regulations
without disturbing the bed of the watercourse.

1 The footings should be embedded below the
thalweg. Geotechnical engineering assistance
may be required to determine the bearing
capacity of the soil.

1 No part of a bridge or opehottom dructure
may permanently disturb the flow of the
watercourse.

Refer to the most current and official version
the Nova Scotia Watercourse Alteratiol
Standard posted on the Nova Scof
Environment website.

1 A watercourse must not be permanently
diverted to accommodate the construction or
modification of a bridge or opehottom

structure. Also refer to the official versions of any
legislation or regulation on the Nova Scot
1 The lengthof any structural plate arch installed Justice website, such as:

must be 25 m or less.
- Environment Act

- Activities Designation Regulations

1 Bolted corrugated steel sheet or structural plate
arches used in the construction of bridges or
other openbottom structures must meet the
requirements ofCSA G4014 Corrugated Steel
Pipe Produats.

1 Prefabricated structures shall be installed using
machinery that can lift the components into
place. Prefabricated structures should not be
dragged across a watercourse into position.
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6.2 OPEN BOTTOM CULVERTS: SIZING velocity exceeds the acceptable limit, the end area of
the open bottom culvert must be increased.

Maximum Design Velocitywhich is the maximum
flow velocity a bridge or open bottom culvert can

withstand and not reduce the life of the structure. EXAMPLE-1 Calculating Arch Sizing
What is the waterway opening required if the desipn
1 To determine water velocity the diameter of the flow is 6.98 n¥s and the maximum velocity is 1J8

structure is needed m/s? _
1 To calculate the diameter of an open bottom | \Waterway opening (a) ?28 r}?/s =3.88 nf
culvert, it is necessary to determine the: .o mis

Rise (Rwhich is measured from the streambed ¢ KS Yl ydzf I Ol dzNBENRA& | G+ At o
to the underside of the vertical dimension of the ~ dimensions of the smallest arch that can be used
arch culvert. based on the calculated waterway openirif.an
arch matching the calculated end area cannot be
Span (Syhich is measured as the horizontal  gypplied, the next larger size available must be used
distance betveen the footings. The specifications provide a listing of available
culvert sizes and corresponding waterway openings.

Standard open bottom culvert sizes available may be
different for each manufacturing company. Match
culvert sizes with the corresponding end area.

To calculatedrainage area, reverse the formula
. procedure. The maximum acceptable water velocity
! for open bottom culverts of 1.8 m/s must be used to
ensure the culvert is large enough.

SPAN

Waterway Opening (a)s the crosssectional area

under an operbottom culvert or bridge available for Design Flow (Q¥ (a) x Water Velocity (v)

passage of water. It is also known as #mel area Drainage Area (kif) =Q / 2.25 (use the coefficient
To determine water velocity, calculate: for geographic arep
Drainage Area (hay Drainage Area krhx 100

1 Waterway Openinga)=Rx S
i Locate the abutments at a minimum elevation

1 Flow velociy (v) = Design Flow (Q) equal to or below the thalweg of the stream as

Waterway Opening (a) figure6-1.
The maximum acceptable flow velocity for open 1 The centre of the abutment should be located 1
bottom culverts is 1.8 m/sec (6 ft/sec)f the flow m (3 ft) back from théank.
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Figure 61 Open Bottom Arch Span i
Open Bottom Arch Span

12 ft (3.660 m) .
> e : Room for
!
|

Anti-Scouring
Stabilization
in accordance

8
Bankfull Width

7
. “‘
T ——— ﬁ
E
’

Riprap ] with rip rap size
! > : I requirements
i v i <% % "
i » i j Table 4-1

TaRIE IS REIS

12" (300 mm) from Low Flow to
Thalweg

Scale: 112in=1ft (12 mm = 300 mm) unshrinkable fill or clay matenal

EXAMPLE-2 Calculating Drainage Area

What is the maximum drainage area that could be accommodated using the maximum accepted velocity ang
structure with waterway opening of 4.18f

Design Flow (Q m3/s)=4.18 mMx 1.8 m/s

=7.52 nils
Drainage Area (kfn=7.52 n¥/s

2.25
Drainage Area (ha) = 3.34 kr100

=334 ha

The drainage area is 334 ha.

The culvert must be long enough to allow a stable  Erosion protection material must be placed on a
foreslopeno steeper than 2 horizontal to 1 vertical watercourse bank at a maximum 2 horizontal to 1
to be developed. This area must be stabilized against vertical slope, unless headwalls/wingwalls are used.
erosion with riprap or other norerodible material

which extends at least 1 span width beyond both  Riprap must be sized twithstand 1:100 year flows
sides of the arch and up to the shoulder of the road in the watercours€seetable inSection §.

or atleast one half the height of the arch above the

structure, whichever is less.
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6.3 PERMANENT BRIDGE STRUCTURES
REQUIREMENTS FOR SELECTION AND
DESIGN

A permanent bridge is defined as a structure erected
to span a watercourse which supports a roadway or
footpath forvehicle traffic or pedestrians.

Under Notification process, any proposed bridge
construction extends only to single span bridges.
Certification and/or Notifications do not include the
construction of multiple span bridges or bridges
requiring instream spports.

Applications for these types of structures shall be
submitted individually and subject to review by the
appropriate government agencies.

1 The following requirements apply to the design
and construction of single spaBridges and
other openbottom structures must be designed
with a hydraulic capacity large enough to ensure
a maximum velocity of 1.8 m/s during a 1:100
year return period storm event.

1 Footings and abutments must be designed and
installed such that the bed of the watercourse is
not disturbed or altered.

9 Bridge decking must be enclosed such that it
prevents debris, soil or other contaminants from
entering a watercourse.

i The bank of thewatercourse is allowed to be
altered to accommodate abutment and rigap
installation.

1 The length of the span must be 15 m or less for a
bridge, or 3600 mm or less for a structural plate
arch or other operbottom structure.

1 Abutments and footings for bges or other
openbottom structures must be stone, rock,
concrete, steel or wood that is raesistant.
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The faces and ends of abutments must be
protected from erosion and scour.

Construction or modification of a bridge that
includes the application or removal of protective
coatings must be carried out in accordance with
the Guidelinedor the Application and Removal
of Structural Steel Protective Coatingss
published by the Deptment and updated from
time to time.

Bridge decking must be enclosed such that it
prevents debris, soil or other contaminants from
entering a watercourse.

A watercourse must not be permanently
diverted to accommodate the construction or
modification of a bridge or opefbottom
structure.

No part of a bridge or opehottom structure
may permanently disturb the flow of the
watercourse.

Bridge abutments must be placed outside the
bankfull width of the channel to avoid
constriction of the natural flow of ater and
reduction of the channel crossection.

A bridge or other opeitbottom structure must
be supported by abutments or footings that
extend below the thalweg depth.

Abutments and footings for bridges or other
openbottom structures must be stone,ock,
concrete, steel or wood that is raesistant

The area excavated for placement of an
abutment shall be backfilled up to the elevation
of the bottom of the watercourse bed with
unshrinkable fill, which must be installed in
compacted lifts of not mor¢han 0.3m at a time.

The faces and ends of abutments must be
protected from erosion and scour.

55



Certification Manual for Watercourse Alteration Sizersl Qod £ o

1 Erosion protection materials must not encroach
upon a watercourse bed beyond the thickness of
the largest material required for erosion
protection. Infilling of a watercourse must not
occur except for the placement of erosion
protection materials as noted above.

1 Erosion protection material must be placed on a
watercourse bank at a maximum 2 horizontal to
1 vertical slope, unless headwalls/wingwalls are
used.

1 Riprap must be sized to withstand 1:100 year
flows in the watercoursesge Tablén Section §.

1 Erosion protection materials must be installed
below the thalweg of a watercourse, sized based
on the calculated velocity of the stream (see
tablein Sectim 8.0 and installed to minimum
thickness of 1.5 times the maximum stone size.

M1 Allinstream work shall be carried out in isolation
of the streamflow (irthe-dry) by dam and pump
procedure or by temporary diversion.

1 The rise (height) of a bridge must provide
sufficient clearance foice flows, debris, and
navigation in identified navigable watergin
compliance with theNavigdion Protection Ackt

M See Section 11 for materials used in structure in
or near watercourse.

6.4 BRIDGE SIZING

A properly sized bridge should not impede fish
passage, affect the water velocities or alter the
aguatic habitat. In situations where bridges are built
too small and thewater flow becomes constricted,
water velocities may be increased resulting in
streambed scour. In addition, increased velocities
may result in the undermining of the abutments
potentially causing the bridge to fail.

Use the following steps to determinde minimal
accepted bridge size:
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Calculate the design flow (Q 3fs)
Calculate the waterway opening (a?m

Velocity = Design Flow (Q)

Waterway Opening (a)

Verify minimum bridge size using th@aximum
design velocityof 1.8 m/s

6.4.1 Calculating the Design Flow

Bridges must be designed with a hydraulic capacity
large enough to pass a peak flow with a 100 year
return period. To meet this standard, calculate the

following parameters:

1 Drainage areais defined as the area of land
draining to the point along the watercourse
where the proposed crossing is to take place.

1 Design flowis defined as the discharge which a
structure is designed to accommodate without
exceeding the adopted design constraints

Drainage areas determined as follows:

The first step is to delineate the watercourse,
including all tributaries, upstream of the proposed
alteration site.

Using a topographic map, mark the location of the
proposed crossing site on the map with eclg (See
figure 6-2).

Highlight the watercourse including all tributaries
upstream of the location. Mark small dots on the
high points along both sides of the watercourse (See
figure 6-3).

Connect the dots around the watercourse moving in
a clockwise fshion. The line should cross contours at
right angles as much as possibleelineation is
completewhen the area is enclosed (Ségure 6-4).

Using a Planimetesr Dot Grid, measure the outlined
area on the map to determine the drainage area
upstream of the crossing.
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6.4.2 Calculating the Waterway Opening

The waterway opening represents the minimum
end area of the bridge required for a crossing
location. It is calculated by measuring the rise and
span from the crossing location.

EXAMPLE -8
CALCULATINGESIGN FLOW

What is the design flow (Q) for a drainage area |(A)
equaling 1500 ha?

Convert to km = 1500 ha/100

= 15.0 kn?
Design Flow (Q) = 1.25x 15.0 krh
(m? / sec) = 18.75 ni/sec

The design flow for a 1500 ha area is 18.7bsuc.

Maximum Design Velocity is the maximum flow
velocity a bridge oropen bottom culvert can
withstand and not reduce the life of the structure.

Maximum Design Velocityis the maximum flow
velocity a bridge or open bottom culvert can
withstand and not reduce the life of the structure.

The formula for calculating water legity is:

Water velocity = Design Flow (Q)

Waterway Opening (a)

In Example6-4, the calculations indicate that the
proposed bridge size is large enough to meet the
hydraulic capacity required to pass a peak flow with
a 100 year return period. Thisay not, however, be
the minimum bridge size that should be used.
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Rise (R)is measured from the bed of the
watercourse to the underside of the stringers of a
bridge.

Span (S)s measured as the horizontal distance
between the abutments.

Waterway Opening (a)s defined as the cross
sectional area under an open bottom culvert or
bridge available for the passage of water.

The formula for calculating waterway opening is:
Waterway Opening (a) =R x S
6.4.3 Verifying Bridge Size - Does it meet
the r equirements?
The maximum acceptable design velocity passing
under a bridge is 1.8 m / sec (6 ft / sec). If the

maximum velocity exceeds the acceptable limit, the
end area of the bridge must be imased.

EXAMPLE-8 CALCULATING WATER VELOCIT

D
o

What is the water velocity for a site with a calculat
design flow of 14.25 #s? The span measures 4.1jm
and the rise is 4 m.

Waterway Opening f?) =
Area (a)

rise x span
4.1mx4m
16.4 n¥

Q

A

= 14.25 ni/s
16.4 nt

= 0.86 m/s

Water velocity (v, m/3

A water velocity of 0.86 m/s is less than thpe
maximum acceptable limit of 1.8 m/s.
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Before finalizing the bridge size in thwescribed
submission, the bridge design must take into account
the existing conditions at the crossing site by
considering the following factors:

1 The design must provide sufficient span (width)
to prevent ice blockage.

1 The rise (height) must provide $gfent
clearance to keep the roadbed free from flood
waters which may overtop the structure during
period of high flow.

1 The rise (height) must provide for sufficient
clearance for navigation, if required. An increase
in the rise of 120 cm (48 in) aboveethigh water
mark is suggested.

If the bridge design does not meet the required
hydraulic capacity or any of these preceding factors
exist at the proposed crossing location, the bridge
size must be increased by adjusting either the rise or
the span. In ases where the waterway opening
under the bridge must be dramatically increased, the
economics of the construction may result in choosing
another crossing location.

6.4.4 Bridge Length

Under Notification, the following applies to
determining the length of théridge:

1 The length must be equal to or exceed the width
of the watercourse at the crossing site.

1 The span must not exceed 15 m in length.

1 As a minimum the abutments must be placed at
the shoulder of the watercourse.

I The bridge must not require piersr other
instream intermediate structural supports.
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6.5 FEISH PASSAGE

At all times during the construction period at least
one-third of the channel cross section must remain
open to maintain fish passage.

6.6 NEXT STEPS

After the type of structure has been selected and the
size of structure, the following actionsould be
completed:

o0 Return to the field to layout and mark the site
for installation (at a minimum, mark the
location of the structure inlet and the outlet
and te centre line of the abutment or footing)

o Provide information to installer with instruction
on how to follow the marked layout

6.7 TIMING OF INSTALLATION

All instream activity, including permanent bridge
construction, will be carried out from June 1st to
September 30th of each year preferably under low
flow conditions.

The onstructionareashould be kept to a minimum
in an effort to prevent any unnecessary
environmental problems.

Note: Bridge abutment work and associat¢d
work below the wodinary high wate mark
(OHWM)must be completed by September 3P,
however work at the site may extend beyord
September 30 so long as the watercourse is gble
to flow freely and any work below the OHW
has been completed.
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7 TEMPORARY BRIDGES

Temporary  crossings are constructed  or
prefabricated structures that provide access across
the watercourse for a limited period of time. They
are generally used:

9 to provide heavy equipment with working access
to a crossing under construction;

i to maintain traffic flow for thegeneral public
while an existing structure is being repaired or
replaced;and

I to provide temporary access
watercourse for short term use.

across a

7.1 PLANNING CONSIDERATIONS

Temporary bridges should not be left in place long
term because the waterway opergnis typically
designed for a limited period of time, during normal
flow conditions outside the spring freshet, and the
construction materials may not be appropriate for a
permanent crossing. They are often constructed
from untreated timbers which may calpse due to
deterioration if left in place.

Temporary bridges should be used instead of
temporary culverts because their installation results
in minimal impact to aquatic habitat and disturbance
to the bed and banks of the watercourse. They also
have the ¢ast potential of creating a barrier to fish
migration.

Temporary crossings are designed to accommodate
peak flows, but only those expected to occur during
the period the crossing is required which must not
include the spring freshet periodn Nova Scotia
temporary crossing can be installed without an
Approval or Notification if they are installeid a
manner that doesnot impact the watercourseor
water flow. The following sections outline the
expected conditions to be met in order to reduce the
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impact to the watercourse from a temporary
crossing.

7.2 CONSTRUCTION

The conditions placed on construction activities are
influenced by the time of year during which the
crossing is to be installed and the length of time that
the crossing will be in use. The instdtla and
maintenance of the crossing must be given the same
environmental considerations as a permanent
crossing.

1 Hydraulic design for temporary structures is
based on the 1:2 year storm event based on the
average flows for the period of time that the
structure is to be installed; if the minimum
criterion outlined below is not sufficient to allow
the waters of the 1:2 year rainfall event, then
additional clearance will be required between
the deck and surface of water

9 No disturbance of the bed or banks dtie
watercourse is to occur.

1 The bridge must completely span the
watercourse with the sills or abutments placed
back from the top of bank a minimum of 1 metre.

1 Sill logs used to support temporary bridges shall
be placed on firm, stable ground outsidétbe
watercourse bed.

1 Place sill log(s) parallel to the watercourse, at
least 1 m back from the edge of the bank(s) of
the watercourse, to found the stringers on. Sill
logs should be at least 4 m long and have a
minimum diameter of 250 mm.

1 Bridges composed of a single sill log on each side
of the watercourse must have spacers attached
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to the underside of the stringers to maintain the
span between the sill logs.

The structure shall not touch the water surface
during operation and must be caple of
carrying the intended loads.

The deck height shall be a minimum of 250 mm
above the bank height and there shall be at least
450 mm between the water surface and the
bottom of the bridge at the time of installation.

The structure must be lifted iplace, rather than
dragged, and must be removed in the same
manner.

Approach roads on both sides of the crossing
must be stabilized against erosion by using brush
mats or clean granular material unless bedrock is
suitable to provide protection from ruttig.

Stabilization should extend back at least 30
metres on either side of the crossing.

Bridge decks must be fully enclosed and kept
free of erodible soil.

Any soil on the deck must be removed in a
manner to ensure it will not enter the
watercourse.

The width of the structure shall not exceed one
lane.

Machine work is to be conducted from the
watercourse banks and machinery is not
permitted to enter the watercourse unless
otherwise approved in writing by the Minister or
Administrator.
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1

Structure backll material and fill for the
roadbed is to be clean coarse granular aggregate
material, durable, nofore-bearing, non
watercourse derived and netoxic to aquatic
life.

Erosion and sedimentation control methods
must be used to ensure silt or other hamhf
materials or substances are not discharged into
any watercourse.

7.3 TEMPORARY BRIDGE REMOVAL

When the temporary structure is no longer needed,
the deck of the structure and approach materials
must be removed from around the watercourse,
such that the ripdan area closely resembles its pre
construction crossection and all exposed erodible
soil stabilizel against erosion either by A@pping,
hydro-seeding or seeding by conventional means
and blanketing with straw/hay muich.

T

Clean offthe bridge surfaceand dspose of
material in an area where it will not migrate back
to the watercourse.

Completely remove the deck of the crossing
structure and all construction materials from the
crossing location, except the sill logs or
abutment material.

Sill Logs ahany other abutment material shall

remain undisturbed during and after removal.
The removal of abutments and sill will cause
more damage than leaving them embedded.

Stabilize the approaches and the banks
immediately upon removal with rock, hydro
seedingor hay muich.

Use sediment and erosion control measures on

the approaches.
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8 EROSION PROTECTION 1
CALCULATING RIP -RAP SIZE

Erosion protection materials must be installed below
the thalweg of a watercourse, sized based on the
calculaed velocity of thestream (see dble8-1) and
installed to minimum thickness of 1.5 times the
maximum stone size.

Table 81 Ripap Sizing

Class 1 Class 1
1:100 year flowelocity up toand including3 m At least 70% of the ripap mustbe between BB m and 0.45 m
per second

Class 2 Class 2
1:100 year flowvelocity greater than 3 m per At least 70% of the ripap mustbe between 0.3 m and 05
second andip to 4 m per second

Class 3 Class 3
1:100 year flowelocityaboveand includingt m At least 70% of the ripap mustbe between 0.5m and 1.2m
per second

8.1 Determining Water Velocity

In order to determine the size and quantity of
material required to do bank stabilization with fip
rap or the strength of materials required to build a
retaining wall, the velocity of the water must be
determined.

The watershed drainage area must be delineated
above the point where the stabilization is to take
place.

Design Flows calculated usinthe drainagearea as
follows:

al é T
Gvé T

mld Ayl 38
IBvSai disBhyrgedsee Examiel)
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Crosssectional area of a watercourse
Crosssectional area (a) is calculated from the
measurement of the width of the channel (span) and
the depth of the clannel (rise)See figure 4.

EXAMPLE-&

Calculating Design Flow

What is the design flow (Q) for a drainage area (A
equaling 312 ha (as determinedfigure 54)?

Convert to kmi=312 hd100 = 3.12 krh
Design Flow (Q #fs) =1.258.12 knt

=3.9nils
The Design Flow is 3.9k
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Water velocity
Water velocity is calculated using the design flow and
the waterway opening. See Exampi2.8

Figure 81 Crosssectional area ofvatercourse

Rise 1.5m

l 4.1 m
Span

EXAMPLE-8

CALCULATING WATER VELOCITY
What is the water velocity for a site with a calculated design flow of 3/ The span measures 4.1 m ar
the rise is 1.5 m?

Waterway Opening () = rise x span
End Area (a) =1.5mx4m
= 6.15m?

Water velocity (v, m/s) = Q/ a
=3.9 n¥/s
6.15 n?
=0.63 m/s
A water velocity of 0.63 m/s requires 70% of thenap to be between 200 and 450 mm in size forrap
erosion protection.
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9 WATER CONTROL MEASURES
WHEN WORKING IN A
WATERCOURSE

A Nova Scotia Watercourse Alteration Sizer may be
involved in the planning and selection of the most
appropriate water control measures for the site
conditions and type of crossing structure. All work in
a watercourse must be completed in iabbn of
water flow to avoid sedimentation of the
watercourse. Keeping the work arésolated from
water flow also creates a work area where
excavation and construction can be completed

properly.

Construction activities within and immediately
adjacent tothe channel or a watercourse must be
isolated from water flow in an effort to reduce the
impact of silt and fines on water quality affecting
aquatic life and other users. Water control measures
are to be temporary to allow the work to proceed
while minimging impacts to the aquatic
environment. This can be done with the use of
cofferdams, temporary diversions and dam and
pump around techniques.

9.1 SIZING REQUIREMENT

Cofferdams must be of sufficient height and strength
to hold back the bank full velocity of &2 year
rainfall event.

The design and construction of temporary diversions
and dam and pump methods should also withstand
1:2 year return flow and velocity.

9.2 COFFERDAMS

When cofferdams are used to isolate the work area
from flowing water (see figure.9):

1. As much of the channel as possible should
remain open at all times to allow unrestricted
water flow and fish passage. kst onethird
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of the crosssectional area of the channetust
remain open at all times.

Cofferdams should be constructed afon
erodible material to prevent washout of the
structure which may result in downstream
deposition andksiltation.

Cofferdams should be of sufficient height and
strength to prevent overtopping or collapse as a
result of sudden increases in water levels.

They must be constructed tightly to prevent or
reduce the amount of seepage into the work
area.

Cofferdams should consist of: sheet piling or a
layer of 6 mil plastic sandwiched between an
inner wall of in situ earth fill and an outer wall of
either rocks, sandbags, or a steelbkam
attached to the bottom of a sheet of plywood.
Sheet metal or woodpanel cofferdams are
preferred to construction with till or pit run
material as they can provide a tighter structure
and do not create problems of siltation and
erosion. Sandbags filled with peastone are also
preferred as they can be removed easily.

No excavation may be carried out inside the
cofferdam or sediment filtering curtain until the
cofferdam/curtain is completely closed.

Water pumped from inside the cofferdam should
be pumped into a settling pond, behind a silt
filtering medium, or onto an adg@nt vegetated
area sufficient in size to filter any water
returning to the watercourse, such that the
concentration of suspended solids in the
watercourse does not increase more than 25
mg/litre above background levels.

The cofferdam material must be coiegely
removed immediately upon completion of all
work in the wetted portion of the watercourse
and the watercourse substrate shall be restored
to closely resemble prinstallation grades and
profiles.
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9.

If pier(s) are constructed in the wetted portion of
the watercourse where it is not possible to build
a cofferdam, a floating sediment barrier
anchored to the bottom with a medium that

Figure 9.1 Water Control using Cofferdam

readily conforms to the substrate profile, should
be placed around the work area.
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9.3 TEMPORARBIVERSIONS

When constructing a temporary plastic or rock lined
diversion:

1. Design to accommodate the peak seasonal flows

for the time period the diversion will be in place.

The diversion channel must not be any longer
than absolutely necessary to efficientl
accomplish the planned project and shall be
excavated from the downstream end in isolation
of water flow, sedigure9.2.

Janlb5

4.

5.

Excavate a temporary channel parallel to, and as
close as possibl® the existing stream channel
working from the downstream end to the
upstream point of diversion.

Line the temporary channel with plastic and
secure with rock. Stake the plastic into place at
the top of the channel side slopes, stabilization,
remove first the downstream then the upstam
cofferdam from the watercourse.

The diversion channel should be restored as
closely as possible to pggoject conditions.
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IFigure 9.2 Water Control Using Temporary Diversion I

[ Impermable | =
Dam _. ‘ =y o
. > | — (_‘\\\ . 4 A / l/
- - P/ s Py S e i
‘.' f.n-w Frv— ¢ ) NN CESTSSTNNNS
— ~ -~ ‘\_‘>t - ~
o - — (e /,/ N SSs B ES N
\ o / - \ / - | \ / /) /., \\ \ ]
v/ ) \
, == [[If /4 \
—nd : b == /,’ 3 |
— Temporary 4 /
—_— - o T A O Plastic Lined S0 )
g Diversion &S
1 Channel e
Dam . ’ 2 W T e ~ - ?
,,,,,,,,, - & IR - >
¢ _7 : Sy — _'- o .~
v" = -//
F - ~x /‘/

9.4 DAMAND PUMP

Stemming the flow upstream of the-tthannel work
area and pumping the flow around tisite to a point
immediately downstream of the work areésee
figure 93):

1.

An impermeable cofferdam must be constructed
to block the flow upstream and downstream, if
necessary to prevent back flooding, of the
construction site.

Arrangements must be made to ensure the flow
is constantly pumped around the site until the
installation is completed.

Fill used in construction of a cofferdam shall
consist of only clean, sediment free materials.

Cofferdams should be of sufficient heighnd
strength to prevent overtopping or collapse as a
result of sudden increases in water levels.

Establish a water pumping system to transfer the
natural water flow directly downstream of the
work site.
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Upstream of the installation site, locate the
intake pipe where stream elevation is lowest.
Movement of substrate material in the
streambed to accommodate the placement of
the intake pipe shall be done by hand.

The use of the pump should be done so that it
avoids the killing ofish. The pump must be
screened to prevent the entrainment of fish (fish
is drawn into a water intakeand the screen
must be carefully monitored for impingefish
(fish is held in contact with the intake screen)
The pump might need to be temporarily turned
off long enough to #&w fish to free themselves
from impingement on the screen. See figQré

for temporary screening.

The discharge hose should be located in areas
with stable streambed conditions. Use material
such as plywood, sandbags or rock to stabilize
the area wherestable streambed conditions are
not available. Stabilization of the discharge area
will prevent unnecessary scouring and erosion
problems as a result of increased water volume
and velocity.
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9. On the downstream side of the work site, filtered, the water can be released downstream
construct a second coffdam above the of the lower cofferdam.
discharge area. This cofferdam is intended to _ _ _ _
prevent the movement of sediment from the 12. Following culvert installation, remove first the
work site into the watercourse. downstream then the upstream cofferdam from
the watercourse. Restore / stabilize any soil
10. Remove any fish trapped in the isolated area of disturbance along the stream banks or withireth
the existing stream and relocate migrating fish work area.
upstream of thecofferdam and nonmigrating _ _
fish downstream of the cofferdamA license to 13. The water pumping system must be continuous
collect and move fish may be obtained from DFO whenever there is sufficient water to facilitate
prior to the fish rescue. Please contact DFO pumping until the installation is complete. This
through the National Online Licensing System at system must never be left unattended.
http://www.dfo -mpo.qgc.ca/indesxeng.htm 14. A complete backip system should be kept en
11. Pump any residual water from the isolated area site at all imes to accommodate any increases in
of the stream channel into a designated water flow and as a precautionary measure in
treatment area such as a settling pond behind case of breakdowns.
filter fabric dam or into a vegetated area. Once 15. After completion of instream work, all materials
must be removed from the watercourse.
Water
/ Pumping
/| System
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Figure 94 Temporary Intake Screen

Temporary Intake Screens

A r I I ) Actual Size

Intake

19 mm plywood backplate
with Intake pipe attached

1 Dimensions of the assembled structure
will vary according to the rate of intake.

2 1 square metre of open area of screen is
required for each 0.15 cubic metres per
second of water extracted.

3 Velocity through the screen must not
exceed 15 centimetres per second.

41 Wire mesh with a horizontal distance
between the openings of no greater than
7.5 millimetres is attached to the wooden
frame using steel staples.

5 Trealed wood must be completely dry
before being immersed in water.

6 Altatch intake pipe to backplate.
7 Intake must be elevated to allow llow
through screen bottom or other

dimensions must be increased to ensure
that sufficlent screen is available.

Fisheries and Oceans Canad&85.Technical Advice for Temporary Fish Screens
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10 EROSION AND
SEDIMENTATION CONTROL

A Nova Scotia Watercourse Alteration Sizer may be
involved in the planning and selection of the most
appropriate erosion and sedimentation control
measures for the entire worksite not only as part of
the watercourse alteration.

Soil is subjecto natural weathering and erosion.
Natural, or geologic, erosion by water, wind, and ice
has been occurring at a relatively slow rate since the
Earth was formed. Some shore and stream channel
erosion is natural. Natural erosion occurs slowly,
shaping the landscape century by century,
maintaining an environmental balance.

Any soil disturbance big or small and especially near
water can cause major issues. Therefore design
principles should be used. Construction activities
and large earthmoving projects ecelerate erosion
dramatically, mainly by exposing large areas of soil to
rain and running water. If this runoff is not properly
treated, the result is often serious siltation of nearby
watercourses. The consequences are degradation or
destruction of fik and wildlife habitat, and water
being less useful for fresh water supplies, navigation
and recreation. For more information refer to Nova
{ 020G ALl OYDBANRYYSY(Qa
Control Handbook for Construction Sites at
http://www.novascotia.ca/nse/surface.water/docs/
erosionsedimentcontrolhandbook.construction.pdf

IT'S AFACT

The major cause of soil erosion and sedimentatiof in
any project is caused by road construction, npt
necessarily land clearing.
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INRBAAZY | YR {

10.1 DESIGNPRINCIPLES

If basic principles for prevention of surface erosion
and sedimentation are considered at the design
stages of the project, potential problems will be
minimized.These principles are as follows:

1) Limit the size of the disturbed area.

2) Limit the time the disturbed area is exposed.

3) Plan construction to coincide with the low flow
period from June 1 to September 30 of any year.

4) Retain existing vegetation wherevdeasible.
Erosion is minimal on a surface covered with
natural vegetation.

5) Encourage permanent reegetation of exposed
areas and replant riparian areas above the bank
full width of the watercourse to restore fish
habitat whenever possible.

6) Keep clean wr clean by diverting upland
surface runoff away from exposed areas. Dykes
and constructed swales may be used to divert
runoft.

SRAYSYy Gl A2y

7) Keep the velocity of surface runoff low. This can
be accomplished by limiting the slope and
gradient of disturbed areas; cosieg erodible
soils with mulch, vegetation or pdirap; and
constructing check dams or similar devices in
constructed swales and ditches.

8) All exposed soils must be covered with grass
seed and mulch and all stockpiled soil should be
covered with polyethylee or contain stockpiles
with a sediment control fence or mulch the
stockpile as a temporary solution.

9) Exposed soils must be managed until all erodible

soils are permanently rgegetated or stabilized
with geotextile or rock.
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10) Siltladen water must not & pumped directly
into a watercourse. It must be pumped into a
settling pond, behind a silt filtering medium, or
onto an adjacent vegetated area sufficient in size
to filter any water returning to the watercourse,
such that the concentration of suspendealids
in the watercourse does not increase more than
25 mg/litre above background levels.

Erosion and sediment control plans need to be
developed especially for large projects. The plan
should be guided by the following basic approach:
site  evaluation, earsion control planning
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incorporated into the work schedule, sediment
control and site management.

It is essential toplan andplace sediment control
devices before the construction phase of a
watercourse alteration begins in order to intercept
and trap seiment before it reaches the
watercourse. These devices must remain in place
until permanent vegetation has been established or
the site is otherwise stabilized.

For information on erosion and sediment control
measures refer to thé&rosion and Sediment Control
Handbook for Construction Sites at:
http://www.novascotia.ca/nse/surface.water/docs/
erosionsedimentcontrolhandbookonstruction.pdf
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11 MATERIALS USED IN
WATERCOURSE

Only materials which will not negatively impact
water quality may be used in watercourses or in
close proximity to watercourses.

11.1 RESH CONCRETE CAN BE TOXIC TO
AQUATIC LIFE

Fresh/wet/uncured concrete must not come into
contact with waterflow in the watercourse or in
contact with water that will flow into a watercourse.

9 Concrete used in a watercourdbat has not
been isolated from water flow must be past
and cured away from the watercourse. Concrete
blocks must be cured for at least one week
before using at a crossing site.

9 Concrete used in a watercourse that has been
isolated from water flow must be permitted to
cure long enough prior to releasing water flow so
that it does not contaminate the water after the
flow is released. Concrete must bared for at
least one week prior to form removal

9 Excess, unused concrete must not be permitted
to enter a watercourse.

i Wash water contaminated with concrete must
not enter a watercourse.

11.2 TREATED WOOD

Some treated wood (wood containing preservatives)
cannot be used in watercourses:

1 Lumber treated with creosote  or
pentachlorophenol (PCP) must not be used in
the construction, modification, or maintenance
of any part of a structure.

1 The use of wood treated with creosote n®t
permitted for use in anypart of the structure,
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nor repair of any existing structures. This
includes decking and stringers.

1 The following wood materials can be used below
the ordinary high water mark of a watercourse:

0 Untreated rotresistant timber, such as
hemlock, tamarack, juiper, or cedar;

Pressurereated Alkaline Copper Quaternary (ACQ)
or Chromated Copper Arsenate (CCA) treated wood,
if treated in accordance with CAN/GE80 SERIES
08 (R2012) and asdescribed in the Wood
Preservation Specification Guide (Ottawa, ONOd/
Preservation Canada, 20129 updated frontime to
time.
http://www.woodpreservation.ca/index.php/en/sp

ecifiersquide

Note: Itis recommended to avoid the use of
wood pressurdreated with chromated copper
arsenate (CCAl.e. wolmanized) below the
ordinary high water mark of watercourses.

Remember, a rainfall event can happen at any
time, washing over construction materials and
carrying toxic substances to nearby
watercourses.

11.3 ROCK MATERIAL

Rock material used in a watercourse or next to a
watercourse must be clean coarse granular
aggregate material, durable, neore-bearing, non
watercouise derived and notoxic to aquatic life.
Material must not be sulphide bearing aggregate.

In some cases there may be a requirement for a
mixture of rock with a percentage of fines (20 %, with
no clays) when constructing an energy dissipation
pool for cuVert installationsor a new watercourse

channel. This rock mixture is to bé 6 8 KSR

thoroughly prior to releasing the watercourse into
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the energy dissipation pool or channeBSee Section
3.8 (new channel) and.6 (energy dissipation poal)

Rock must nobe sulphide bearing aggregate. Some
rock, commonly referred to as slate or shale, can be
sulphide bearing and can be acid generating if
disturbed and exposed to air and water. Slate and
shale rock can be tested to determine its acid
producing potential.

In subsection 36 (3) of the federgisheries Act
it is an offence to deposit, or permit the deposit
of a deleterious substance of any type in water
frequented by fish or in any place under ahy
conditions where the deleterious substance |or
any other deletrious substance that resultls
from the deposit of the deleterious substange
may enter any such water.

WHY RISK IT

Follow the requirements for the drying and curing
time of pressure treated wood and concrete o
reduce the potential for serious water qutl
problems.

Remember, a rainfall event can happen at any
time, washing over construction materials and
carrying toxic substances to nearby watercourges.
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12 AUDITING

All watercourse alterations are subject to audit at
any time.

Audits will be undertakeby inspectors representing
Nova Scotia EnvironmentHisheries and Oceans
Canadand Environment Canada.

Audits may be completed before, during or after
installation/construction.

Inspectors will be auditing all aspects of a
watercourse alteratiorincluding, but not limited to,

installation / construction, stabilization and
maintenance followup. Inspectors will also be
auditing the planning and design of crossing
structures and other watercourse alterations.

It is important for notifiers to maintai all paperwork
pertaining to the planning and design of crossing
structures and other watercourse alterations.
Keeping documents that show you have followed the
Nova Scotia Watercourse Alterations Standard is
important. If an audit is conducted, a notifimmay be
required to provide this information to an inspector
with Nova Scotia Environment. Documents to be
kept include, but are not limited to, the following:

0 determination of drainage areas for crossing
sites such as culverts and bridges;

0 calculations sed to determine the type and
size of crossing structure;

o for professional engineers, design of culvert
crossing showing it conforms with the
Guidelines for the design of fish passage for
culverts in Nova ScotigFisheries and Oceans
Canada, Fisheries Praction Program,
Maritimes Regionlas updated from time to
time) for culverts in a watercourse with slope
greater than 0.5% but less than 8%
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Failure to comply with regulated requirements may
result in an investigation and possible prosecution, a
directive or order to complete mitigation, or may
result in suspension or cancellation of a certificate of
qualification.

Regulated requirements include:

0 Environment Act

0 Activities Designation Regulations
Notification ~ Procedure

o Approval and

Regulations

o Nova ScotidVatercourse Alterations Standard
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13 GLOSSARY OF TERMS

Abutment: A wall or mass supportintpe end of a
bridge, arch or span, and sustaining the pressure of
the abutting width.

Backfilt Fill used to replace material removed
duringconstruction of a structure such as a bridge
or culvert.

Buffer Zone: A natural boundary ofstanding
timber and / or vegetation left between
watercourses and road righif-ways or harvest
block boundaries.

Cofferdam:A temporary water barrieconstructed
around an excavation to exclude water so that
work in or adjacent to a watercourse can be carried
out in the dry.

Design Flow:The discharge which atructure is
designed to accommodate without exceeding the
adopted design constraints

DischargeThe flow rate of a fluid at given point in
time expressed as volume per unit of time, such as
cubic meters perexond, gallons per minute, etc.

Drainage AreaThe area of landraining to the point
along the watercourse where the proposed ssing
is to take place.

Dyke: An impervious bank of earth constructed to
confine water or another liquid from entering or
leaving an area of land.

Erodible:Susceptible to erosion.

Erosion:The detachment of soil particlesd loss of
surface materialfrom the earth's surface by the
action of gravity, ice, water, wind or as a result of
other natural occurrences or manduced events.

Fish ScreenA screen set across a watartake,
outlet or pipe to prevent the entrance or exit of fish.
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Foreslope:The side of a ditch which ipart of the
roadbed.

Head:The height of water above arpoint or place
of reference.

Headwall:A retaining wall at the inleaind / or outlet
of a culvert serving as protection against scoring and
erosion of the foreslope.

Hydraulic: Pertaining to fluid in motionand the
mechanics of that motion.

In isolation of water flow: Separated from the
wetted portion of the channel.

Interstitial: Small narrow spaces between substrate.

Maximum Design Velocity:The maximum flow
velodty a bridge or open bottom culvert can
withstand and not reduce the life of the structure.

Navigation ProtectionAct: an Act, administered by
the Federal Ministry of Transport, developed to
protect the public right of navigation in a navigable
watercourse.

Nomograph:A graph with three linegraduated so a
straight line intersecting any two of the lines at their
known values intersects the third at the value of the
related variable.

Peak:Maximum instantaneous stage discharge of
awatercourse in flood

Peak Flow The maximum instantaneouglue of
discharge over a specified period of time.

Pier On bridges of more than one spathe
intermediate supports between abutments; a
structure extending out into a body of water from
shore sed as a landing place for boats.

Piling: A columbar timber, steel ormeinforced
concrete post that has been driven or jacked into the
ground or bed of a watercourse to support a load or
resist lateral pressure.
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Pool: A deep, slow moving, quiet portionf ca
watercourse.

Riffle: Shallow water extending across the bed of a
flowing watercourse with rapid current and with
surface flow broken into waves by submerged
obstructions such as gravel and cobbkeséction of
watercourse in which the water flow ispid and
usually shallower than sectionsipstream or
downstream Natural watercourses often consist of
a succession of pband riffles (or steps).

Rise:The distance from the bed of theatercourse
to the underside of the stringers of a bridge, or the
vertical dimension of an arched pipe.

Salmonid:Of or relating to the salmoniéamily of
fishes, including salmon, trout and char.

Sedimentation: The deposition of fineparticles,
such as sand, silt and clay, which have been eroded
from exposed soils anglansported by water.

SeepsA place where ground watdlows slowly to
the surface and often forming a saturated soil area;
a small spring.

Settling Pond:Artificial ponds designetb collect
suspended sediment and separate suspended
particles from wagr by gravity settling.

Silt Fence: Specially designed synthetifabrics
fastened on supporting posts which are designed to
efficiently control and trap sediment runoff from
construction sites.

Span: The horizontal distance betweerthe
abutments orsupports of a bridge.
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Spring: Any place where a concentratedatural
discharge of groundwater issues forth as a definite
flow onto the surface of the land or into a body of
water.

Stream:A body of running watemoving under the
influence of gravity tolower levels in a narrow,
clearly defined channel.

Stream or watercourse norphology:
Characteristics od stream or watercourse.

Temporary Bridge:A portable structureused for
vehicular watercourse crossings that shall remain in
place for aperiod of tme (ie., not permanent)
usually not exceeding one summer season.

Thalweg: The line joining the lowest points
lengthwise of the bed or a watercourse defining its
deepest channel.

Upstream: Towards the sources omgainst the
current of a watercourse.

Waterway OpeningThe crosssectionalarea under
a bridge available for the passage of water.

Wetland: Any lands commonlyreferred to as
marshes, swamps, fens, bogs and shallow water
areas that are saturated with water long enough to
promote wetland oraquatic processes which are
indicated by poorly drained soil, vegetation and
various kinds of biological activity which are adapted
to a wet environment and includes fresh and
saltwater marshes.

Wingwall: A lateral wall built onto anabutment
serving toretain earth in the embankment.

75



Certification Manual for Watercourse Alteration Sizersl Qod £ o

14 REFERENCE DOCUMENTS

Adamson, B. and A. Harris. 19%2diment Control Plans: Reducing Sediment ConceM&iatr
CrossingaNorthwestern Ontario Forest Technology Development Unit, Tech. Ng&0.

Ammand, A. and A. L. Stone. 19®8%ethod for the Comparative Evaluation of Nontitfdétlands in
New Hampshire. Appendix E: Interpretation of Topographic Maps and Watershed Delineation
ProceduresNew Hampshire Department of Environmental ServiGs)cord, NH.

Atlantic Industries Limited. Sales Pamphlets. Corrugated Steel Pip&s-Bwif BoltA-Plate.

Atlantic Industries Limited. Personal Communication. Roger Leger, CET, Maritime Sales
Manager.

Blinn, C.R., et al. 1998emporary Stream an@etland Crossing Options for Forésanagement.
United States Department of Agriculture Forest Service, North Cddésgarch Station, General
Technical Report N202.

Braithwaite, G.C., P. Eng. 19%%00dlot Roads Stream Crossin@moperation for Foresy
Development, Nova Scotia

Caracristi, H., and C. Smith. Fisheries and Oceans CanaaGe@delines for
the design of fish passage for culverts in Nova Scdtiaheries Protection
Program, Maritimes Region

Douglas, Robert APlanning WhenConstructing Forest Roads and Stream Crossings,
University of New Brunswick. Workshop Proceedings "Maintaining Water Quality in Woodlands

Operations”. August, 1999. Atlantic Branch of the Canadian Woodlands Forum.
Fisheries and Oceans Canatié85.Technical Advice for Temporary Fish Screens.
Fisheries and Oceans Canada. 19®¢hnical Advice for Fish Screens.

Fisheries and Oceans Canada. 19%@ct Sheets Prepared by Habitat.
http://www.nwafc.nf.ca/sealane/References/factsheet index.htm

Government of Canad&isheries Ac({R.S.C., 1985, ClLE)

Government of Canad&pecies at Risk A¢6.C. 2002, C.29.).

Government of British Columbia. October 1996. Forest Practices oalmmunity Watershed

Janlb 76



Certification Manual for Watercourse Alteration Sizersl Qod £ o

Guidebookhttp://www.for.gov.bc.ca/TASB/LEGSREGS/FPC/FPCGUIDE/WATRSHED/watertoc.htm

Government of British Columbia. August 1995. Forest Practices Eodest Road Engineering
Guidebook.

http://lwww.for.gov.bc.ca/tasb/legs regs/fpc/fpcguide/road/FREDC.htm

Government of British Columbia. A Working Draft for 1997 / 1998. Forest Practices Code:
Stream Crossing Guidebook for Fish Streams.

http://lwww.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/stream/str%2Dtoc.htm

Government of Newfoundland and Labrador, Departin@hEnvironment. May 1986. Chapter 3:
Environmental Guidelines for Watercourse Crossinyater Resources Division, Water
Investigations Branch.

Government of Newfoundland and Labrador, Department of Environment and Lands. January 1989.

Chapter 4Enviraimental Guidelines for Bridged/ater Resources Division, Water Investigations
Branch.

Harland, J.A. and D.H. Waller. 19B&nning for Erosion and Sediment Contelntre for Water
Resources Studies, CWRS Internal Report N&. 96

J.D. Irvinglimited. Personal Communication. Mike Boyd.

Maine Department of Environmental Protection. March 198Mine Erosion and Sediment Control
Handbook for Construction: Best Management Practices.

Mead New England Forest Resources Gr&agst Management Practs for Erosion Control \&/ater
Quality Protection in Northern New England Forestry Operatidaad, PapeDivision, Maine.

New Brunswick Department of the Environment and Local Governrdanyary 2012
Watercourseand WetlandAlteration Technicabuidelines.

New Brunswick Department of Justice and Consumer Affairs. Acts and Regulations.
http://www.gnb.ca/0062/acts/indexe.asp

New Brunswick Department of Natural Resources and Energy / Department of Environment and
Local Government. December 20@roposed Provincial Wetlands Conservation Policy.

New Brunswick Department of Natural Resources and Energy. May E8B82kt Management
Manual for Crown Lands.

New Brunswick Department of Natural Resources and Energy. July 20B@nce Wildlife Policy,
Appendix B.

Janlb 77



Certification Manual for Watercourse Alteration Sizersl Qod £ o

New Brunswick Department of Natural Resources and Energy, Forest Extensions Branch.
Environmental Guidelines Manual for Watercourse Alterations on Private Woodlots.

New Brunswick Department of Natural Resources and Energy, Forest Extensions Branch. Module 13,
Private Woodlots and the Clean Water Act.

New Brunswick Department of Transportation, August 1#98.ironmental Field Guide.

New Brunswick Department of Trgutation. May 1998 Environmental Protection Plan for New
Brunswick Department of Transportation.

New Brunswick Department of Transportation. Personal Communication. Phil Hans.

Janlb 78



Certification Manual for Watercourse Alteration Sizersl Qod £ o

16 CONTACTS

Nova Scotia Environmenti ComplianceDivision

Western Region

Area

Kentville Office:
Kings & Annapolis Counties

Bridgewater Office:
Lunenburg & Queens Counties

Yarmouth Office:
Digby, Yarmouth & Shelburne Counties

Central Region

Area

Bedford Office:
HRM, East Hants, West Hants
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Contact

136 Exhibition Street
Kentville, NS

B4N 4E5

Phone: 902 -679 -6086
Fax: 902 -679-6186

60 Logan Road
Bridgewater, NS

B4V 3J8

Phone: 902 -543 -4685
Fax: 902 -527 -5480

55 Starrs Rd. Unit 5
Yarmouth, NS

B5A 2T2

Phone: 902 -742-8985
Fax: 902 -742-7796

Contact

30 Damascus Road, Suite 115
Bedford Commons, Bedford NS
B4A 0C1

Phone: 902 -424-7773

Fax: 902 -424 -0597
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Northern Region

Area

Amherst Office:
Cumberland County

Antigonish Office:
Antigonish & Guysborough Counties

Truro Office:
Colchester County

Pictou Office:
Pictou County

Eastern Region

Area

Port Hawkesbury Office:
Richmond Co.

Southern Inverness

Town of Mulgrave
Community of Auld's Cove

Sydney Office:
CBRM

Victoria Co.
Northern Inverness
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Contact

71 East Victoria  St.
Ambherst, NS

B4H 1X7

Phone: 902 -667 -6205
Fax: 902 -667 -6214

155 Main Street, Suite 205
Antigonish, NS

B2G 2B6

Phone: 902 -863 -7389
Fax: 902 -863-7411

36 Inglis Place

Truro, NS

B2N 4B4

Phone: 902 -893 -5880
Fax: 902 -893-0282

20 Pumphouse Road

R.R. #3

New Glasgow, Nova Scotia
B2H 5C6

Phone: 902 -396-4194
Fax: 902 -396 -4765

Contact

218 MacSween Street, Suite 12
Port Hawkesbury, NS

B9A 2J9

Phone: 902 -625-0791

Fax: 902 -625-3722

1030 Upper Prince Street, Suite 2
Sydney, NS

B1P 5P6

Phone: 902 -563-2100

Fax: 902 -563-2387
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Fisheries andOceansCanada

Area Contact

Nova Scotia Fisheries and Oceans Canada

Fisheries ProtectioRrogram

Maritimes Region

Attention: Referrals Secretariat

P.O. Box 1006

Dartmouth, Nova Scotia

B2Y 4A2

Phone: 902126-3909

Fax: 9024267174

E-mail: ReferralsMaritimes@dfonpo.gc.ca
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17 APPENDICES

APPENDIX A

NOMOGRAPHS

Corrugatedsteel Circular / Pipe
1 showing the determination of a culvert size using 1:1 ratio for HW/D

Concrete / Rastic Circular Pipe
1 showing the determination of a culvert size using 1:1 ratio for HW/D

Corrugted Steel Pipe Arch
1 showing the determination of a culvert size using 1:1 ratio for HW/D

APPENDIX B
CONVERSION TABLES

Standard CSP Pipes (Pageé)l
Chart (Page 1h)

APPENDIX C

Design Flow Formula Map for Nova Scotia for 1:100 Year Storm Event (Permanent Structures)Page 11
Design Flow Formula Map for Nova Scotia for 1:2 Year Storm Event (Temporary Structures)-@age 11

APPENDIX D

NotificationForm Guidance
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APPENDIX A NOMOGRAPHS

== 6780 5 IICADWATLER DEPTII FOR ROUND CSP & SPCSP
Gl PIPE CULVERTS WITH INLET CONTROL
5850 -
5540 =
5230 + PIPE
4920 -
4610 j
i _— ENTRANCE ooty
= 3990 A TVES (Ke)
= 0.8
z 3670 $= 3600 —4- 100 Projecting from fill
< 3360 1 azoo 80 i
& 3050 4 3000 60 -5
s 50 [
o 2740 + 40 — 4
3 2590 - 2700 - g
2430 -4 2400 " 4
2280 4 5200 20 SF
2120 -L: [
1970 -~ 2000 E ™ :
1810 - 18400 10 . iy
" 8 ®
1660 -3 [l &
- 1600 " 6 =L
1500 — n 5 5 — 1.5
F 1400 o s
g of’ z|
= §+ 1200 - =
g :’-’- :3 . .:_ L
= = I
1000 =  x Bl
~ < TE
. 2 g = a
— 800 > o &
- o (=1 6 - M+~.9
@ (- 4 & “
w800 O .5 3t
-t o 3 =
. < }~.8
3F 100 © 3 u
S ' =
-
(=] a 2 L
o [ 600 3 (1) .17
= S 3
w EXAMPLFE
Z - s00 1
s .08 DIA. (D) = 1200 mm .6
- .06 Q= 1.35 m?/sec
08~  cevesiromis =
— 400 .04 gy
.03 1.0 1200 —-.5
L .02
300 —9

Data are derived from nomographs provided by the Bureau of Public Roads
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—180
—-168
—~156
- 144
~132
~120

—108
- 102

36
- 33
~ 30
w

- 24

DIAMETER OF CULVERT (D) IN INCHES

b= 21,

~18

~15

o

HEADWATER DEPTH FOR CIRCULAR CONCRETE
PIPE CULVERTS WITH INLET CONTROL

—8000
- 6000
~5000
—4000

ENTRANCE
TYPE

Groove end
projecting

EXAMPLE

D = 60 inches (1200 mm)
Q =125 cfs (3.6 m3/s)

HW HW
D (feet)
1.0 5.0

(HW/D)

HEADWATER DEPTH/IN DIAMETERS

6.0
5.0
4.0
}3.0

2.0

1.0

Data are derived from nomographs provided by the Bureau of Public Roads
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VECH—
W — 7040 x

- 6250 x
- 5890 x
~ 5490 x

- 5050 x
4720 x
4370 x

- 3890 x

1

I

— 3730 x

3400 x
3100 x
2690 x

—~ 2590 x
- 2440 x

— 2240 x
~ 2060 x

—~ 2130 x

i

STRUCTURAL PLATE

HEADWATER DEPTH FOR CORRUGATED

4060
3910
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3530 - 150
3330 i
- 100
3070 C &5
2870 L. 60
2690 »
— 40
2290 E.— 30
2010 L 20
1330 3
2080 e
1880 -
1750 ol
1630 e &
1520 LF 5
bl
w00 FEF ¢
zp °

— 1880 x 1260

SIZE (SPANXRISE) OF PIPE-ARCH.

N\
LI
-

HEADWATER DEPTH IN TERMS OF RISE (HW/R)

STEEL PIPE ARCH CULVERT
CSP & SPCSP

P

LOSS -
EN_IT,\'T:E‘CE COEFFICIENT

(Ke) = 3

Projecting from fill 0.9 =
p—~ 2

L.
= 1.5

~—

.9

_—‘/)G‘-E; -
630 x1120 ~f
bed 3 ~ .8
-4 O
'Y e 1
s - 4390 x 970 al
- . P .3
- ol - .7
wl .6
- ot .5 g
= ~ 1150 x 820 O p
3 r
3 ~ 1030 x 740 E .3 .6
= i
g s 2 L
9 910 x 660 : 3
o - EXAMPLE
< — 800 x 580 - SI1ZE = 1630 x 1120 .S
a —~ . - a
z oo Q= 2.0 m’/sec.
& — .06 HW# Hw
- .0S R (m)
}.
—~ 560 x 420 -~ .04 1.0 112 2
E .03
. ¥ R in metres
L. .02
n E .85
450 x 340 .015

Data are derived from nomograpgh®vided by the Bureau of Public Roads
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APPENDIX B

CONVERSION TABLES

Standard CSP Sizes
Inches = Milimeters Inches = Milimeters
§ 12nF 300 § 54nF 1400
§ 16nF 400 § 60nE 1500
§ 18nj 450 § 64njE 1600
8§ 20nF 500 8 72nF 1800
8 24nF 600 8 80nF 2000
§ 28njE 700 § 86nj 2200
§ 30nE 750 § 96nE 2400
§ 32nE 800 § 108nF 2700
§ 36nF 900 § 120nfF 3000
§ 40njE 1000 § 132nF 3300
§ 48nF 1200 §
144nf 3600
CHART
ihches vs Millimeters Feef vs Milimeters
= 12" = 300 mm = 3 = 900 mm
= 12" = 375 mm = 4 = 1200 mm
= 1a" = 450 mm = 2 = 1300 mm
= 24" = g0O0 mm = B = 1800 mim
= 30" = F20mm = 5 = 2400 mm
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APPENDIX C
Design Flow Formula Map for Nova Scotia for 1:100 Year Storm Event

(Permanent Structures)

E

NOVA SCOTIA
Rainfall Coefficient Map
1:100 Year Return Period

Western end of Annapolis County from exit 21

southwest, ALl of Dighy County except Digby 1 7 5 The Western end of Pictou County, all of Colchester and
()_ 65 Neck, ALl of Lunenburg, Queens, Shelburne WO Cumberland Counlies

and Yarmouuth Counties.

All of Cape Breton Island, Antigonish Counly, the Eastern end

Hants County to St. Croix, excluding the South of Pictou County, the East side of Hwy from .4rgyle to Rachvale
1‘25 Mountain Range, Halifax County and all of 2.25 encompassing the area bounded by Cedabucto Bay to the Strait
Guysborough County up to Argyle through to of Canso, From St. Croix to Smith's Cove in Hants County
Roachvale, excluding the northeastern tip at encompassing the North and South Mountain Ranges to Exit
Chedabucto Bay. 21 on the 101 in the South, allareas north of Hwy 101 from
Exit 21 to Bear River, including Digby Neck.
(|) 1|0 210 3|O 4|0 5|0 GIO 7|0 BIO 910 1[?0 kilometres
1 L L L & A {0 L L il
| I | ! | ! | ! | 1 1 ! |
0] 10 20 30 40 50 60 miles

SCALE 1: 650000
Projection: UTM NAD83 Zone 20

Produced by Nova Scotia Geomatics Centre
CMC-218
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APPENDIX C
Design Flow Formula Map for Nova Scotia for 1:100 Year Storm Event (Permanent

Structures)

Gulf of
St. Lawrence

Atlantic Oceon

Now?s'&rrm =
Rtivefell € weflicicnt Map
1:000 Year Retwrn Peviod
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APPENDIX C
Design Flow Formula Map for Nova Scotia for 1:2 Year Storm Event

(Temporary Structures)

%

NOVA SCOTIA
Rainfall Coefficient Map
1: 2 Year Return Period

Western end of Annapolis County from exit 21

southwest, All of Digby County except Dighy 0 9 5 The Western end of Pictou County, all of Colchester and
0_ 4 0 Neck, All of Lunenburg, Queens, Shelburne - Cumberland Counties

and Yarmouuth Counties.

All of Cape Breton Island, Antigonish County, the Eastern end

Hants County to St. Croix, excluding the South of Pictou County, the East side of Hwy from Argyle to Rachvale
0.60 Mountain Range, Halifux County and all of 1.50 encompassing the area bounded by Cedabucto Bay fo the Strait
Guysborough County up to Argyle through fo of Canso, From St. Croix to Smith's Cove in Hants County
Roachvale, excluding tire northeastern tip at ericompassing the North and South Mountain Ranges to Exift
Chedabucto Bay. 21 on the 101 in the South, allareas north of Hwy 101 from
Exit 21 to Bear River, including Digby Neck.
0 10 20 30 40 50 60 70 80 90 1(?0 kilometres
1 . ] . ] " | L | . ] . ] . ] . | L ] L
| ! | ! | ! i ! i 1 I v |
0 10 20 30 40 50 60 miles

SCALE 1: 650 000
Projection: UTM NAD83 Zone 20

Produced by Nova Scotia Geomatics Centre
CMC-218
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APPENDIX C

Design Flow Formula Map for Nova Scotia for 1:2 Year Storm Event (Temporary Structures)
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Atlantic Oceon
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Ruinfall Coefficien: Mop
152 Vowr Remmen Poctod

Janl5



Nova Scotia Environment Notification for Designated Activities watercourse alterations

>

NOVA SCOTIA
Environment A P P E N D IX D =
NOTIFICATION FORM
OFFICE USE ONLY Application #
Date Recd (yyyy/mm/dd) | Ext. Ref. # NSE File #
The notification form must be received by Nova Scotia Environment at least 5 days before work

commences. Work may only start after you (the notifier) have received a notification receipt from Nova
Scotia Environment.

If you p

rovide your email address and your notification is complete, Nova Scotia Environment will aim to

send you the notification receipt by email within 5 days. If there is no email provided, Nova Scotia

Environ

ment will aim to put the notification receipt in the mail within 5 days.

PLEASE PRINT OR TYPE. Complete sections 1, 3, 4, applicable parts of 5, and 6 or the notification will not
be accepted. Please keep a copy of your notification form. Incomplete forms will not be returned to the

notifier.

Type
notifi

of | New” Renewed ’ Amended ” If this is a renewed or amended notification, provide
cation: previous notification #

C2NJ
T
)l

1

SECTI
This se

Ge¢eLIS 27F y2(angdftddfalldwhyboxedJt S asS OKSO]
New:if the notification is for a new activity
Renewed:if the notification is to renew the notification for an activity that had been submitted in a

LINEBOGA2dza @SIFENXY LF¥ GKA&a A& GKS OFasSs LX SFHaS AyRAOI
this is a renewed or amended notification, please @A RS Y2 GAFAOF GA2Y 1Y Yyuyyy

Amended:if the natification is to amend the information provided for an activity that had previously been
submitted for notification. If this is the case, please indicate the previous notification number in the box

GKFIG KFa aLT GKAAa Aad I NBYSSH6SR 2N I YSYRSR y20ATFAC

Note: your previous notification # will be on the Notification Receipt you received.

ON 17 NOTIFIER
ction is mandatory. The notifisithe person who will receive the notification receipt.

Notif
the d

ier: Are you the owner of the property where the activity will take place ~ ; the person with primary responsibility for
esignated activity, such as a certified watercourse alteration sizer or installer © ; an agent for owner or the person

with primary responsibility © . Please check one of the boxes to indicate who you are.

Company/Organization/Municipality

Business Number (BN) if applicable

Mr. Ms. ’ Mrs. ’ Other: Professional Designation

First Name Middle Initial Family Name

Phone Home () Business () Ext. Other () Ext.

Fax( ) E-mail Please provide an email if you would like your receipt sent by email.
Civic/Street Address

Mailing Address (if different than Civic)
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Nova Scotia Environment Notification for Designated Activities watercourse alterations

County | City/Town

Province Postal Code Country

SECTION 2 - NOTIFICATION CONTACT (Optional)

This is an optional section and only needs to be completed if you wish someone other than the tootdive
the official correspondence from NSE.

Company/Organization/Municipality

Business Number (BN) if applicable

Mr. - Ms. ’ Mrs. - Other: Professional Designation

First Name Middle Initial Family Name

Phone Home ( ) Business () Ext. Other () Ext.

Fax( ) E-mail Please provide an email if an email has been provided for the Notifig
Civic/Street Address

Mailing Address (if different than Civic)

County City/Town

Province Postal Code Country

SECTION 3 - SITE/LOCATION OF ACTIVITY

This section is mandatory. Please provide all ofitifiemation about the location of the activity in the fields below.

Property Identification numbers (PID) are available at Service Nova Scotia.
1:50,000 Topographic Maps (identifying Easting and Northing) are available at Nova Scotia Environment.

watercourseName: L ¥ 0 KSNBE Aa y2 gl 0SNO2dzNBES yI YS> LJX SFasS LN

Tributary to: Watershed name:

For help determining the watershed, please refer
https://www.novascotia.ca/nse/water.strategy/docs/WaterStrategy NSW
atershedMap.pdf

Site Name:

Civic/Street Address

County Community

Property Identification # (PID) 1:50,000 Topographic Map #
Grid Reference Easting (6) Northing (7)

Please check you have the correct Community to match your PID. If the correct community is not provided, the notificatic
will be considereéihcomplete. You can find out your community by checking the deed for your property. If you are unsure
about the community or if you think your community has changed, please contact the Land Registry Office.
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Nova Scotia Environment Notification for Designated Activities watercourse alterations

You must provide the Easting and Northingyfour alteration. You can find your Easting and Northing with a GPS, Google
Earth, or using 1:50,000 topographic map. Please refer to attached document titled UTM (Universal Transverse Mercat
Collection for more guidance on how to find the Easting andhitg.

SECTION 41 ACTIVITY

This section is mandatory. Please chegly onebox to indicate the type of watercourse alteration you are doing. Please
also check to make sure your project scope falls within the limits of what is eligible for a notification.

Please check (U) activity that applies. Please refer to Activities Designation Regulations to make sure the activity can
be completed under a natification, otherwise an application for approval may be required.

Watercourse alterations (work between June 1 and September 30 only)

" Bank alteration (restricted to 5 m or less; watercourse bed is not disturbed). Complete section 5A.

" Work to improve fish habitat (not to exceed 15 m; no use of vehicular machinery). Complete section 5B.

" Maintenance of structure in watercourse (does not include removal, replacement, expansion or reductions; work
done below the ordinary high water mark). Complete section 5C

~ Culvert or closed bottom structure (on watercourse sloped less than 8%; watershed area not exceeding 20 km?;
length of structure 25 m or less). Complete section 5D.

" Bridge or other open bottom structure (watercourse bed is not disturbed; bridge with maximum span 15 metres;
other open bottom structure with maximum length of 25 m and maximum span of 3600 mm). Complete section 5E.

Proposed Project Dates (yyyy/mm/dd)
You must provide projected start and end dates for the project. All work tadtawe under a notification must happd
between June 1 and September 30.

Start Construction Date: End/Closure Date:

SECTION 5 - ACTIVITY DETAILS
This section is mandatory. Please complete the section that corresponds with the box checked in Section 4.

5A - All of the following information must be provided for a bank alteration in a watercourse or the notification will not be
accepted.

Purpose of bank alteration (check at least one):
" erosion protection = wharf or boat launch ~ water intake ~ other

Bank Alteration: length m (cannot exceed 5 metres*) * f this is exceeded then you must submit an application for approval.
Information for the certified installer will be required as of October 2016.

Name of certified watercourse alteration installer (required after October 2016)

Phone # Certification #
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Nova Scotia Environment Notification for Designated Activities watercourse alterations

5B - All of the following information must be provided for work to improve fish habitat in a watercourse or the notification
will not be accepted.

Description of work to improve fish habitat: Please provide a short project description including the scope of the prd
the type of installation (e.g., digger logs, rock sills, etc.) andthewvork will be done (e.g., what kind of tools will
used).

Length of watercourse alteration m (cannot exceed 15 m*) * if this is exceeded then you must submit an application for approval.

Information for the certified installer will be required as of October 2016.

Name of certified watercourse alteration installer (required after October 2016)

Phone # Certification #

5C - All of the following information must be provided for maintenance of structures in a watercourse or the notification
will not be accepted.

Description of maintenance: Please provide a short project description including the scope of the project an
type of structure undergoing maintenancélease note that any change to the size of the structure is conside
modificationandmead (0 KS I QUA@A(Ge R2Sa y20 lijdadtAFTe& dzyRSNJI i

Information for the certified installer will be required as of October 2016.

Name of certified watercourse alteration installer (required after October 2016)

Phone # Certification #

5D - All of the following information must be provided for a culvert or other closed bottomed structure, or the
notification will not be accepted.
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Nova Scotia Environment Notification for Designated Activities watercourse alterations

The Watercourse Alteration Sizeourse teaches how to determine the information requested below. Please refer td
certification training manual for guidance. All of the following information must be provided for this section.

Information about the watercourse:

Up-stream Drainage Area (km?) (cannot exceed 20 km?*)
Watercourse Slope % (cannot exceed 8%%*)

Watercourse Velocity (m/s)

Watercourse Channel Width (m)

Watercourse Channel Depth (m)

Information about the construction (check one):
New construction ” ; Removal * ; Replacement” ; Expansion " ; or Reduction ”

Length of culvert (m) (cannot exceed 25 m*)
Diametre of culvert (mm)

Length of dissipation pool (m)

Width of dissipation pool (m)

* if this is exceeded then you must submit an application for approval.

Watercourse slope (check one):
" Culvert on a watercourse with 0.5% slope or less; or
Culvert on a watercourse with slope between 0.5% and 8.0% (Requires a Professional Engineer to design)

You must provide the name and phone number of the certified sizeProfessional Engineer. Also provide the certificati
qualification number of the certified sizer or professional engineer.

Name of certified watercourse alteration sizer or professional engineer

Phone# Certification #

Information for the certified installer will be required as of October 2016.
Name of certified watercourse alteration installer (required after October 2016)
Phone# Certification#

5E - All of the following information must be provided for a bridge or other open bottomed structure or the notification
will not be accepted.

The Watercourse Alteration Sizeourse teaches how to determine the information requested below. Please ref
the certification training manual for guidance. All of the following information must be provided for this section.

Information about the watercourse:

Up-stream Drainage Area (km?)  (cannot exceed 20 km?*)
Watercourse Velocity (m/s)

Watercourse Channel Width (m)

Watercourse Channel Depth (m)

Information about the construction (check one):
New construction * ; Removal ~ ; Replacement” ; Expansion” ; or Reduction”

Check one and complete the information under the section checked:
Bridge/concrete span;

Provide width of span (m) (cannot exceed 15 m*)
Or
Pipe arch/open bottom structure
Provide width of structure (mm) (cannot exceed 3600 mm*)
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Nova Scotia Environment Notification for Designated Activities watercourse alterations

Provide length of structure (m) (cannot exceed 25 m*)

* if this is exceeded then you must submit an application for approval.

You must provide the name and phone number of the certified sizer or Professional Engineer. Also pro
certification/ qualification number of the certified sizer or professional engineer.

Name of certified watercourse alteration sizer or professional engineer

Phone # Certification #

Information for the cerified installer will be required as of October 2016.

Name of certified watercourse alteration installer (required after October 2016)

Phone # Certification #

SECTION 6 1 DECLARATION

This section is mandatory.

Please check one option that applies to your situation in the following statement:
You must check one of the following boxes.
| own the site,

I have a lease or other written agreement or option with the landowner or occupier that enables me to carry
out
the activity on the site, or
| have the legal right or ability to carry out the activity without the consent of the landowner or occupier.

| agree that the information | have provided in this Notification, including personal information, may be disclosed to the
Department of Fisheries and Oceans.

| understand that | must provide all information about the activity, such as sketches, plans, and calculations, if requested
by Nova Scotia Environment for a compliance audit

| have read and understand the regulations and standard that applies to the activity to which the notification relates,
including the Nova Scotia Activities Designation Regulations, and the Nova Scotia Approval and Notification Procedures
Regulations.

I verify that | will carry out the activity in compliance with the Environment Act and the applicable regulations and
standard.

| agree with all of the declaration statements. You must sign and date the form. Scanned signatures will be accept

Notifiers signature Date (yyyy/mm/dd)
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Nova Scotia Environment Notification for Designated Activities watercourse alterations

UTM (Universal Transverse Mercator) Collection

UTM:Acronym foruniversal transverse Mercatof projected coordinate system that divides the world into 60 north and
south zones, 6 degrees Wid€p://support.esri.com/en/knowledgebase/GISDictionary/term/UTM

Nova Scotia is broken up into 3 UTM Zones, Zone 19, Zone 20 and Zone 21. The majority of the province w
fall into Zone 20. Zone 19 is a small area close to Yarmouth, Zone 21 is a smalbaesi Glace Bay on Cape
Breton Island. (See Zones below) The X and Y values for UTM coordinates are called

Northing and EastindNothing is a 6 digit number; Easting is a 7 digit number.

http://www.cccmaps.com/gps.html
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There are three easy ways to collect UTM coordinates, you can use a GPS unit, Google Earth or take them dir
from a 1:50,000 topographical sheet. (NTS)

GPS Collection:

The first thing t o dmwscreestosehuptheGP$ tocollect® BBde youarsuppiesd s e
user 6s manual tMost@animGRP lnitsawitl foltovia thesfallowing procedure: (There may be
slight variations of these directions depending on which GPS you have)
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Nova Scotia Environment Notification for Designated Activities watercourse alterations

Main Menu > Setup > Scroll down to the Position Format > Scroll down to UTM Grid > select UTM UPS >
Map Datum NAD83 ***Always take note of whatmpare
collecting in and write thahformation down****** Now any point you collect will be in a UTM format.

Google Earth:
Install Google Earth on your machine if you do not have it.

Click on t he ATool so dr opdown me nu and sel ec

3D View | Cache | Touring | Navigation | General

Texture Colors Anisotropic Filtering Labels/Icon Size

() High Color (16 bit) ©) Off @ small ) OpenGL

@ True Color (32 bit) @ Medium @ Medium @ DirectX
Compress ©) High @) Large [7] use safe mode

Show Lat/Long Units of Measurement Fonts
() Decimal Degrees @ System default

() Degrees, Minutes, Seconds ) Feet, Miles Choose 3D Font
® D , Decimal Mi -
) Degrees inutes ) Meters, Kilometers

@ Universal Transverse Mercator

Terrain

Elevation Exaggeration (also scales 3D buildings and trees): 1 (0.01-3)
[ use high quality terrain (disable for quicker resolution and faster rendering)
Use 3D Imagery (disable to use legacy 3D buildings)

Atmosphere

[] Use photorealistic atmosphere rendering (EXPERIMENTAL)

Overview Map
Map Size: . D " Large
Zoom Relation: inﬁnity | D L:infinity

J [ concel |[ apov |

Change the default setting of Degrees, Min, Seconds to Universal Transverse Mercator in the Show Lat/Lc
section of the options box(see graphic) Then cl i

Depending on where you move the cursor the UTM coordinates will be displayed in the Itwveand corner
of the google maps screen. Google earth also provides you with the zone automatically depending on what
of the province the curser is on. (See below)

2014 DigitalGlobe

Google earth
(D

image © 2014 TerraMetrics Zone

Easting
Imagery Date: 6/30/2012 21 T 271378.95 m E 5090533.78 m N elev. 22 m eye alt 4.88 km

Northing
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NTS Sheet (1:50,000 0po)

Civilian UTM Grid Reference System

Horizontal lines are designated by their distance
from the equator in metres. Because Canada's
southernmost point is about 4 620 000 metres
from the equator, all horizontal lines in Canada
have a "northing" value abe that figure.
Vertical lines are measured from a separate point
for each zone, namely, an imaginary line lying
500 000 metres west of the zone's central
meridian. Actually, zones never attain the full
width of 1 000 000 metres which such a
measurement uggests; in fact, in northern
Canada, zone widths shrink to as little as 80 000
metres (40 000 metres on either side of the
central meridian). In practice, this means that
vertical lines are counted from the central
meridian or 500 000 metre line, thosetle left

of it having an "easting" value of less than 500
000 metres, and those on the right having a value
above that.

The number of metres north of the equator
represented by the bottom horizontal grid line on
a map is always shown in the lower {g&rd
corner of the map. Similarly, the number of
metres east of the zero vertical line represented
by the left vertical grid line is also shown in the
lower lefthand corner.

If a given point on a map is positioned exactly at
the intersection of a verticahd horizontal line,

its location may be read off simply from the map
margins. Its full designation or its "coordinates"
onthe northern hemisphere can be unmistakably
identified. There is a similar reference in the
southern hemisphere, but confusion never results
from this.

The civilian system of designating UTM Grid
coordinates is straightforward and, since it uses
only numlers, it can be handled by digital
mapping software and Geographic Information
Systems (GIS), an important consideration with

would include the zone number, followed by the

easting and
HEITY northing  values.
On a 1 OO@metre
grid, these

coordinates might
read:Zone 14 357
000, 5 476 000

5477000

99

T ... | The values of the
first vertical and
horizontal lines
appearing in the

cas000 | southwest  corner
] 2 2 ]
5 5 5 5 of the map are
9 & g i given in full. The

other grid lines are
numbered in an abbreviated fashion.

Few points, however, are conveniently located at
grid intersections. Usually the point to be
described (such as the church in Figure 4, right)
is somewhere between lines. In this case, it is
necessary to measure or estimate the distance to
the nearest vertical line to the west and to the
nearest horizontal lanto the south and to add
these metric values to the grid values given at the
margin.

Figure 4- Civilian System

As in the above example, if a point is located 400
metres east of the vertical line of 357 000, and
200 metres north of the haantal line of 5 476
000, its coordinates would h&one 14, 357 400,

5 476 200With these three numbers, any point

any kind of technical data. It does, however,
require the use of large and somewhat
cumbersome figures. To get around this, miitar

mapmakers have developed a somewhat
different system consisting of a combination of
letter and numbers, the Military Grid Reference
System.

This material updated fronirhe Universal
Transverse Mercator Grid Department of
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