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1 INTRODUCTION

1.1 OBJECTIVE

The objective of the watercourse alteration
programis 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 watercourse alteration
certification training manual is to prade practical
information that focuses on environmental
protection. These stages include, but are not
limited to, planning, installation, construction,
replacementand decommissioningf watercourse
alterations, including watercourse alteration
crossing stuctures

The goals of this training program are:

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

1 to improve the ével of compliance with
watercourse alteration regulatian through
education of regulations and standards.

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

i to inform people on the watercourse
alterations approval and notification process

1.2 LIMITATIONS OF THE CERTIFICATION
WATERCOURSE

MANUAL FOR
ALTERATION INSTALLERS

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

 The manual does not cover every type of
watercourse alteration typebut attempts to
providegeneralguidance for some of the most
common types of alterations and
recommendations which would be applicable

Janlb

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.

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

1 The manual is not a regulation arfietmanual
is not O be interpreted as a method of design
or a design code.

1 Following this manual does not exempt a
person from liability for any damage resulting
from the alteration of a watercourse, or from
the requirement to obtain an approval or
provide notification as tgulated in the
Activities Designation Regulatians

1 Following thisnanualplaces no liability for the
design, planning or construction of any
watercourse alteration on the Minister and/or
Nova Scotia Environment.

1 Following this guide does not exempt a pen
from adhering to any legislation, regulations,
bylaws and other requirements, including
regulations and requirements mentioned in
the guide.

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 reasonalite promote
sustainable management of water resources and
to promote the health and integrity of aquatic
ecosystems, to protect habitats for animals and
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plants (Environment Act, clauses 104 (a) and (d)).
The Act further authorizes the making of
regulatiors and standards to implement and
enforce this mandate.

Nova Scotia Environment is responsible for the
processingf notifications and the processirand
issuing of all watercourse alteration approvals as
stated in theActivities Designation Regulations
under theEnvironment Ac(1995).

Fisheries and Oceans Canada (DFO)

DFO has the lead federal role in managing
/'y RFQa FA&AKSNASA I|.yR
The Department administers and enforces the
federal Fisheries Acand the Species at Risk Act

(aquatic species only).

Transport
Program
Transport Canadaadministers 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 minimiasks

to navigation throughdecisions and comijaince
activities. Navigable fresh waters in Nova Scotia
Ay Of dzR S NFa RQhNJ [F1Sa
Lahave River (from rapids in Bridgewater to the
Atlantic Ocean). Se@ww.tc.gc.ca/eng/programs
632.htm|

Canada ¢ Navigation Protection

Department of Natural Resources (DNR)

DNR administers the Wildlife Habitat and
Watercourse Protection regulations whiphotect
water quality and maintain various elements of
wildlife habitat on all forest harvest sitgsn all
lands; prvate, industrial and Crown). The
regulations restrict tree and vegetation removal in
areas next to watercourses for forestry operations.
Many species at risk are associated with
watercourses, wetlands, or lands adjacent to
watercourses and wetlands. They are found
throughout the 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 amals and their
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habitat. Refer to guidance atww.speciesatrisk.ca
to assist you with the identification of species and
their habitats and check with Regional Biologists at
Nova Scotia Department of Natural Resms.

Also see

http:// novascotia.ca/natr/wildlife/biodiversity/sp
ecieslist.asp

Municipalities

Some Municipalities have Hgws, 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
anhirftadhaddzexNtiRiiate Bourdesi (fhe bafferizéhelk
is at least 20 metres wide).

1.3.2 Definitions

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

1 Awatercourseis the bed and shore of every
river, stream, lake, creek, pond, spring, lagoon,
or other natural body of water, and the water
therein, within the jurisdiction of the province,
whedsrtitiicontaingl- water RronatNEhis alsg” R
includes all groundwater.

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

Wetland means 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 the
Activities Designation Regulatiomaaking them
legally binding

1 bank means that portion of a watercourse
between the ordinary high water mark and the

9
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boundary of the watercourse in its fullest
natural state, but does not include any area of
overflow ontoa flood plain.

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

9 ordinary high water markmeans 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 oras to mark a
distinct character on the vegetation where it
extends into the water or on the soil itself.

A watercourse alterationis any temporary or
permanent chage madeto a watercourse or to
water flow in a watercourse.

1 Any change made to existingrsttures in a
watercourse including repairs, modifications
or 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 placed on projects through
legislaton 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 (s&able 11).

Janlb

1.3.3 Governing Acts and Regulations

The designating of watercourse alteration
activities for approval or notification is in the
Activities Designation Regulations. The approval
and notification processes are regulated in the
Approval and Notification Procedure Regulations
pursuant to the Nova Scoti&nvironment Act
(1995). In addition, watercourse alterations must
comply with the Fisheries Puixtion and Pollution
Prevention provisions of the Fedelisheries Act
and the General Prohibitions of ti&pecies at Risk
Act Fish Habitat is defined in théisheries Acas
"spawning grounds and any other areas, including
nursery, rearing, food suppland migration areas,
on which fish depend directly or indirectly in order
G2 OF NNEB 2dzi (Be&ianNeb (fL)off S
the Fisheries Actprohibits any person from
carrying on "any work, undertaking or activity that
results in serious harm tosh that are part of a
commercial, recreational or Aboriginal fishery, or
to fish that support such a fishery". Section 35 (2)
of the Fisheries Agbrovides exceptions to Section
35(1) where work may be carried out without
contravening subsection (1). Sewxti 36 of the
Fisheries Acprohibits anyone from depositing a
deleterious substance of any type in water
frequented by fish. This section is administered by
Environment Canada for most substances.

10
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Table 1 Provincial and Federal Actsaassociated regulations or sections applicable to the waterco

alteration program.

Please note: It is the applicant's responsibility to ensure compliance with the Acts listed
table and any other applicable Acts of the Legislature of NovazSmodi the Parliament of Canad

PROVINCIAL
NS Environment Act (1995)

Activities Designation Regulations

Approvals and Notification Procedures Regulations

Nova ScotidVatercourse Alterations Standard

Environmental Emergency Regulations

Environmental Assessment Regulations

Petroleum Management Regulations

Sulphide BearingMaterial Disposal Regulations

Nova Scotia Endangered Species Act

b2@F {O2G4AF Q& 2AfREtAFS | | 6ANSDepartmentof Natural Resources

Regulations

Nova Scotia Wildlife Actrad General WildlifeRegulations

FEDERAL
Fisheries Act

Species at Risk Act

Canadian Environmental Assessment Act

Canadian Environmental Protection Act

Navigation Protection Act

Nova Scotia Environment

Nova Scotia Environment

Nova Scotia Environment

Nova Scotia Environment

Nova Scotia Environment

Nova Scotia Environment

Nova Scotia Environment

Nova Scotia Environment

NS Department of Natural Resources

NS Department of Natural Resources

Fishways (Sec. 20, 21); Fisheries Protection and Po|
Prevention (Sec. 35, 387, 38); Regulations (Sec. 43)

General Prohibitionand Protection of Critical HabitéBec. 3
33, 58)

Purpose (Sec.4Environmental Assessment of Projects (Se
General (Sec. 14, 15, 16, 17)

Obijectives, Guidelines and Codes of Practice (Sec.54)

Transport Canada
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1.4 APPROVALS AND NOTIFICATIONS or finished and requirean extensionto the

approval expiry date in ordeo complete the
The Activities Designation Regulatiopsescribe work. Renewals must be requested prior to
the activities which require a notification, those the expiry date of the existing approval.

watercourse alterations that require an approval,

and exemptions for submission requirements. Application for Approval Process

¢t KS R2 Odzy Sy GA Gt SR Applications b approvalzare revieved by NS

Watercourse Alteration Program: What are the Environment. Complete applications will be

New Regulatory Subm&d & A 2y  wS|j dzApnSeys8dywithirk 0 days. Work cannot begin

provides some guidance on what types of untilanapproval has been received. All terms and

crossings require a notification, an application for conditions in the approval must be followed.

approval, or does not require any submission to

Nova Scotia Environment. (The document is only @) Information accompanyinghe application

guidance; refer to the Activities Designation shall include all items listed on the

Regulationdor legal purposes.) a{dzoYAaaArzy /| KSO1ft A&
lf SN GA2yaé o tfSIFas

Thewatercourse alteration program includes the

following types of submissions: b) Informationasto the location of any work

in progress,or work completed, must be
1. Approvals made readily available, upon request, to
2. Natifications any Inspector of NS Environmentand

should be provided t@ny Inspectorof the

{SS b2@I {O020GAl 9y BANRY Y BepartRént obNatiral RésburcdsgrMhyY 2 NB

information: Fisheries Officer of the Federal
http://novascotia.ca/nse/watercourse Department of Fisheriesand Oceans for
alteration/ auditing or inspectionpurposes.

C) The approvaapplication will be reviewed by
1.4.1 Approvals NS Environment. Copies of the application

T Approvals authorize work on asingle and site locations will be forwarded to DFO
watercourse alteration within a specific time for comment.

period and with specific terms and
conditions.A fee per alteration is applicable. d) Approval for alterations within a designated

Approvals are required for alterations that watershed will require prior written
are typically higher risk including alterations approval from the Municipality responsible
that do not meet the eligibility criteria for for the designated watershed.
notifications.

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

1 Amendments are used for alterations
that have an existing approlyighave not yet
commenced or finishednd requirea change
to the alteration originally applied for. A fee

_ : Note: In some cases, approvals may not be
per amended alteration applies.

granted for the watercourse alteration beg

_ proposed. For example, infilling or dredging.
I Renewas$ are used foralterations that have

existing approvalshave not yet commenced

12
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1.4.2 Notifications

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

1 Revised (amended) Notificationsare used
when a previous notification has been
submitted and the notifier wishes to change
the details of the activity beyond what was
indicated o the notification receipt All
revisions to a notification must still be eligible
for notification, as is stated in the Activities
Designation Regulations.

1 Renewed Notificationsare used when a
previousnotification has been submitted and
the notifier wishes to continue the wk
beyond the time period spefiéd on the
notification receipt For watercourse
alteration notifications, the renewal will be
ANI yGSR ¥2N G6KS ySE
(between June land September 30). No
work outside of the summer window may
take plae 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 activity. NSE does not review your
submission- if the natification is cmplete and
eligible according to the requirements 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
receie a receipt from NSE indicating the
department has received your completed
notification before you can start work.

The person who completes the natification form
is referred to as the notifier. Certified
watercourse alteration sizers or installers can be
notifiers.  The notifier must understand the

Janlb

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

1 Allactivities taking place under a notification
must comply with the Nova Scotia
Watercourse Alteratiors Standard.

The notifier would complete and sign the
notification form for the alteration. If your client
is signing the formyou mayneed 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 toAppendixA for guidance on how
to complete the notification form.

You may be required to providenformation
about the watercouse alterationfor an audit
being conducted by NS Environment. Seetion
4.0 Auditing. Similarly, Nova Scotia watercourse
alteration sizers need to keep calculations and
other information used to determine the type and
sizeSof deBsing seudzidsS NI 6 A Y R2 &

Please note:

Blanket approvals will not beissued after

October 1, 2014. A notification form must b
provided for every eligible alteration. For
those activities that do not qualify for
notification or no submission, an applicatiof
for approval must be sbmitted.

\1%4

1.5 NOVA SCOTIA WATERCOURSE
ALTERATIONS STANDARD

The NS Watercourse Alteration Standard
contains the minimum requirements that apply to
watercourse alteration activities for which
notification is required to be provided under the
Activities Designation Regulationsnade under
the Environment Ac{1995).

13
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The Standard can be found on the Nova Scotia categories in

Environment website.
http://novascotiaca/nse/watercourse
alteration/docs/\WatercourseAlterations

Standard.pdf

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

1.6 CERTIFICATION AND QUALIFICATION

REQUIREMENTS

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

As of October 2016, certified Watercourse
Alteration Installers will be required to cargut
the installation of watercourse alterations or
directly supervise the work for:

1 all watercourse alterations taking place under
a notification

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

o for example, alterations that do not
meet the notification conditions;
dredging, permanently diverting a
watercourse from its natural channel.

o Note: an Installer certification is not
required fa wetland alterations, water
withdrawals, or damgunless required in
the terms and conditions of the
approval)

A certified Watercourse Alterations Sizer a

Professional Engineer is required to size
structures under the following notification

Janlb

the Actvities Designation

Regulations:

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

o the length ofthe culvert is 25 m or less

o the watercourse slope is less thar
equal t00.5%;

o the watershed of the watercourse
crossing does not exceed 20 %rand

o 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 follovthe Guidelines
for the design of fish passage for culverts in Nova
Scotig Fisheries and Oceans Canadfasheries
Protection Pogram, Maritimes Region (as
updated from time to time)(http://www.dfo -
mpo.gc.ca/Library/353873.pjif and meet the
other notification conditions above.

1 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:

o the bed of the watercourse is not
altered;

o the bankof the watercourse is altered;

o0 the span is a maximum of 15 m for a
bridgeor 3600 mm for a strctural plate
arch or other operbottom structure;

0 any structural plate arch installed2s m
long or less; and

o work that alters the shore of the
watercourse begins on or after June 1
andends on or before September 30.
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Although not required certified installers may
sometimes be involved in applications for
approval sincénstallershavesome knowledge of
watercourse hydraulics and importance of
aguatic ecosystems.miinstallermay assist in the
development of some of the accompangin
documentation for an application for approval.

1.6.1 Completion of Training Program
Individuals  successfully  completing  this
Certification program will be recognized by Nova
Scotia Envonment as having beetrained for
installing structures in watercourses and for
altering watercourses, in accordance with
requirements in the Nova Scotia Watercourse
Alterations Standard in the case aictivities
eligible for Notification or in accordance with the
terms and conditions ofraapproval. This manual
and accompanying training provide information
on planning considerations and construction
methods for some of the most common
watercourse alterations. lalso provides general
principles and cautions that can be applied to any
alteration or work around a watercourse.

Training of installers doesnot extend to
alterations proposed for wetlands areas. Any
developments in or near wetlands are regulated
by Nova Scoti&nvironment andare subject to a
separate review process involving ther
government agencies.A list of Wetland

Professional Resources in Nova Scotia can be

found at www.novascotia.ca/nse/wetland

1.6.2 Responsibilities of Certified
Installers

It is a CertifiednstalleQ &
compliance with all relevardcts and regulations,
standards, approval or notification conditions and
all requirements of the application proced¢ova
Scotia Environment encourages Certified
Watercourse Alterationinstallers to promote
their authorization to install watercourse
crossings and do other watercourse alterations

Janlb
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under a streamlined notification process and also
to promote your ability to follow best
environmental practices.

The responsibilities of certifiethstallers doing

watercourse alterations or directly supervigin
watercourse alterationsinclude but are not

limited to, the following:

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

Ensure consideration of best practices for
environmental protection for lhwatercourse
alteration sites and land next to the
watercourse Best practices include proper
planning and consideration of lower risk
alterations such as floating docks and open
bottom crossing structures.

Understand the Nova Scotia Watercourse
Alterations Standard for notifications and the
terms of conditions of water approvals before
starting work and complying with the
requirements.

Plan and install/construct watercourse
crossing sites in accordance with training
provided for qualifying Watercourse
Alteration Installers Efforts should include
planning and construction of entire road
system or project and not just individual
crossing sites.

1 Be able torecognize and corregproblems
during work on a watercourse alteration
(such as, identifying issues prior to problems
occurring and making appropriate
adjustments)

0S AY

Provide your name, phone number and
certification number asan Installeron a

Notification Form.

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

91 Assist prperty owners and others complete

notification and application forms for
watercourse alterations.
9 Provide information to Nova Scotia

Environment in a timely manner when
requestedrelated to projects which you are
or were involved.

1 Provide updatedontact information to Nova

Scotia Environment in a timely manner so
contact lists may be updated.

Janlb

1 Communicate with other professionals
working on the project and seek assistance
from others when needed.

1.7 Failure to Comply

Failure to comply withrequirements in the

Environment Act, the Activities Designation
Regulations, the Approval and Notification
Procedurs Regulations, the Nova Scotia
Watercourse Alterations Standard and other
regulated requirements may result in
prosecution. Failure to complwith regulated

requirements may result in suspension or
cancellation of certificate of qualification.
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2 POSSIBLE IMPACTS OF
WATERCOURSE
ALTERATIONS

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 aqtia habitat.

Careful planning must be employed. The
following information describes potential

Nova Scotia has over 6,700 lakes, 1000s of namedpegative impacts and their effect on the aquatic

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 thhealth and quity

of life of Nova Scotians.

Any alteration at, near or in a watercourse, ity
flow, has the potential to damage the aquatic
ecosystem. The aquatic ecosystem is the
interactive community of living things (plants,
animals, microbes) ah their physical setting.
Damage can result from such things as erosion,
sedimentation, stream blockages, degraded
water quality, 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, agricultat and industrial uses.
Requirements are also in place to mitigate
flooding and scouring of the watercourse channel
leading to impacts on ecosystems and on

property.

Protecting our watercourses means:
w Maintaining water quality
w Maintaining channelapacity and flow

Maintaining stable banks and
vegetation and,

riparian

Maintaining and promoting aquatic habitat
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environment.

2.1 EROSION

Erosion is the detachment of soil particles and
loss of surface material from the eartlssirface

by the action of gravity, ice, watemvind or as a
result of other natural occurrences or man
induced events. During a watercourse alteration,
an increase in soil exposure may accelerate the
rate of erosion if protective measures are not
properlyexecuted.

If erosion does occur at an alteration site, it may
have the following impacts on:

Fish / Fish Habitat

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

Reduction in the foodupply as a result
of a loss of vegetation along the banks
and adjacent areas.

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

Destruction of rearing pools / holding
areas by sediment deposition.

Water Quality

0 Increases in water tengyature and
decreases in hiding cover, shade and fish
food supply due to the loss of vegetation
along the banks and adjacent areas and
/ or to the widening of the watercourse.
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o Changes in the water chemistry and
possibly  species composition in
response tdancreased levels of nutrients
such as nitrogen and phosphorus.

While the above focuses on fish and fish habitat,

erosion affects other aquatic life, such aguatic
insects and amphibians.

2.2 SEDIMENTATION

Sedimentation is the deposition of fingrticles,
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 intdwo categories
determined by the mode of transportation by
which it moves through a watercourse.

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

1 Bedload sedimenare soil particles that slide,
roll or bounce along the bed of the
watercourse. These 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:

Fish / Fish Habitat

o Suffocation of fish 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.
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0 Abrasion or scraping of gill membranes
and fish scales.

o Disruption of spawning activities due to
stress.

o Changes in feeding efficiency in

response to decreasl visibility.

0 Reduction in food supply due to a
decrease in photosynthesis affecting
algae and 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 intastitial spaces between
rocks, rubble and gravel being filled.

Water Quality

0 Increased water temperature and
decreased oxygen levels due to changes
in water depth as a result of sediment
deposition.

0 Decreased visibility as water clarity
diminishes inresponse to increased
turbidity.

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.

JUSTA REMINDER
Any activity which disturbs soil has the potent
to damage aquatic habitat.

al
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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 conditioris a watercourse
that is toxic to aquatic life. Petroleum products for
vehicks and equipment, preservatives 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 watercourse
itself. Riparian zones are thoseeas 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 development, and
reduces severity oflooding. Some benefits of
riparian zones include:

o Travel corridors for wildlifealong the
watercourse and provides access to

watercourses for wildlife requiring both
terrestrial and aquatic habitat (eg.,
mammals such as moose 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 shelterRiparian vegetation, in
the form of tall grasses, shrubs and
trees, protects fie from predators.

Provides natural erosion contrel The
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 Riparian Zone to Aquatic Habitat
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2.5 ALTERATION OF BANK AND BED OFood. Disturbance of this area and of the riparian

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 dynamics and change the
& i NB moffdalogy and can createinstable
channel conditions leading to erosion,
meandering, and increased potential for fiting
and bed material transport.

Flow velocity can be decreased in some areas of

the channel and increased in others. These
changes caresult in severe scouring of banks and
changes to pools and shallow areas in the
watercourse. In some cases the impact is
depositionof material. This deposit of sediment

can impact important aquatic habitat

downstream and can also impact property
owners if flooding occurs. These changes can
impact both large and small watercoursekich

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 atercourse.

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 rockysilty, or sandy
bottomed areas during at least one stage 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 areasadeal

for spawning and nursery areas for many fish
species with ideal hiding areas and sources of
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zone can impact waterfowl nesting areas and
habitat for amphibias,aquaticinsects, anather
organisms

2.6 OTHERMPACTS

Improperly designednd installedstructures 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 sttures
could fail, resulting in flooding, property damage,
or 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
agiculture, forestry, fishing, mineral
development, tourism, outdoor recreation, and
power production.

2.7 METHOD OBEFENSE

Whenever possible, avoid working in and around
watercourses. For work in and in the vicinity of
watercourses, lte best method ofdefenseis to
ensure that all protective measures are planned
before beginning work and properly utilizechd
adjusted (if neededduring the alteration.The
first step of planning is to choose an appropriate
work site. Consider the planning aspects outlined
in Section3.0, Construction Requirements for all
watercourse Alterations and the Sectiorts0
through 17.0for specific types of workAs part of
the planning process, you should aksoticipate
problems andpreparea contingencyplan.
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3 PLANNING WATERCOURSE
ALTERATIONS

Comprehensive planning is essential during the
preconstruction phase of proposesatercourse
alteration and for the maintenance and
modification of existing watercourse crossirgs
other structures in watercourse Environmental
impacts such as erosion and sedimentation can be
minimized through careful planning and design.
Careful planning and design will prove to be cost
effective to the construction and to the lortigrm
maintenance oftructures and alterations.

Please ensure allbther approvals that are
required are obtained. For example, for foresiry
operations, all roads to be constructed on Croyn
Land require a prapproved road plan through
the Nova Scotia Department of Natural
Resources.

3.1 PROPOSEWATERCOURSE
ALTERATION CATION

Use of topographic mapping, geology mapping,
orthophoto mapping and / or aerial photos for
planning watercoursalterationsis usefuland in
some cases isessential The usefulness is
dependent on the type and extent of watercourse
alteration. These maps and photos often identify
natural and manmade features such as wetland
areas andmay identify other users of the
watercourse. For example these maps are
essential if laying out a new road with
watercourse crossings. Tloertified watercourse
alteration sizer or professional engineer involved
in the design of crossings may have already
viewed the mapping for the area.

3.1.1 Areas to Avoid

Prior to deciding on watercourse alterationit
is important to identify and outline all sensitive
and uniqueareas or habitats such as:
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1 Ecological

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

Sensitive areas such as deer wintering areas,
salmon spawning and &sing areas and
waterfowl breeding areas.

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

Protected Areas

In Nova Scotia there are 60 Protected Areas whi
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 natueserves
must be completed with extreme care in order to
preserve the ecosystems found within the
protected area.

Nature Reserves

Nature reserves protect unique, rare, outstandin
or representative natural ecosystems, and the
habitats of rare or endangedespecies.

Wilderness Areas

Wilderness areas protect representative examplg
of Nova Scotia's natural landscapes, biological
diversity, and wilderness recreation opportunitieg

Canadian Heritage Rivers
Canadian Heritage Rivers recognize and promot
the of the best examples of Canada's river herital
For more information on protected areas please
visit the protected areas website at:
http://www.novascotia.ca/nse/protectedareas/
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1 Habitat for species at risk. Endangered and For anon-exhaustive list of Aquatic Species at
vulnerable wildlife and plant species are Risk found in Canadian watesse
protected under theNS Endangered Species http://www.dfo -mpo.gc.ca/species
Act. Contact the Wildlife Division at NS especes/listingeng.htm
Natural Resources and esetheir website: For more information contact Fisheries and
http://novascotia.ca/natr/biodiversity Also Oceans Canad¢&pecies at Risk Coordination
seewww.speciesatrisk.ca Office athttp://www.dfo -mpo.gc.ca/species

especes/regions/Maritimes/maritimes
1 Allwetland areas including, but not limited to, contacteng.htm

those designated aBrovincially Significant.
It shodd be noted that although not all sensitive

T Protected water supply areas designated in and unique areas are identified on maps or

provincialregulations photos, they must still be avoided. It is good
(http://novascotia.ca/nse/water/docs/Prote practice to contact provincial or federal
cted.Water.Areas.Map.piif government agencies to ensure that all significant

areas are addressed in planning. These agencies

9 Any critical habitat identified for a wildlife ~ may include, but are not limited to, Nova Scotia

Species that is classified as endangered, Environment, the NovaScotia Department of

threatened or of special concern as part of a Natural Resources, Fisheries and Oceaasada,

Recovery Strategy, Action Plan or and Environment Canada.

Management Plan undehe federalSpecies

at Risk Act3ARA) See theSpecies at Risk Act

Public Registryat www.sararegistry.gc.ca

Drinking Water Supply Areas

Be aware that many Nova Scotians rely on surface water resources for potable water, agricultural practi
and commercial and industrial use. Watercourse alteration projects must take this into consideration an
ensure water lbw and water quality is maintained so that other users are not affected.

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

In Nova Scotia, 25 Protected Water Areas designated in Provincial regulations provide drinking water to
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 or are cancell
http://novascotia.@/just/regulations/rxaal.htm#env for the Regulations in effect.

The Regulations place restrictions on land antkewases within the water supply areH you are planning any
activity within one of thesareasyou should contact the municipality thaversees the protection of the wate

supply.

A map of the protected water areas may be found on the Nova Scotia Environment website at the link pn
below:
https://www.novascotia.ca/nse/water/docs/Protected.Water.Areas.Map.pdf
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http://www.dfo-mpo.gc.ca/species-especes/regions/Maritimes/maritimes-contact-eng.htm
http://novascotia.ca/just/regulations/rxaa-l.htm#env
https://www.novascotia.ca/nse/water/docs/Protected.Water.Areas.Map.pdf
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3.2 EIELDNSPECTION

A field inspection of the proposedilteration

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 watercourselteration or the type of
alteration and methods

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 1

springs, seeps, wet areas, etc., which are not
always visible on a map or photo.

Field inspections should be completed on 1

foot to be most effective.

3.2.2 Choosing a Watercourse Crossing

Location

9 Establish and clearly mark minimum buffer

zone of 30 m (10G¥between the edge of the
proposed road and the watercourse.

Align the crossing structure to cross the
watercourse at right angles to prevent any
redirection of the flow in the watercourse.

Road approaches should be stable with the
minimum slope possible for a distance of 30

Janlb

m (100 ft) on either side of the watercourse
crossing.

Whenever possible avoid crossing
watercourses at locations where valuable fish
habitat (pools, spawning riffles) acritical
habitat for endangered species is present. If
these features are presentjove 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 neazero gradient and a
constant water velocity.

Avoid sections of watercourse that have tidal
influence.

Avoid crossings of watercourses at the outlet
of lakes, ponds or wetlands.

Stream bottom should be stable with a rocky
or hard, norerodible bottom.

Stream banks should have steep slopes with
stable soil conditions and abundant
vegetation.

Stream flow must not be alteredor

watercourse channels divertem facilitate a
watercourse alteration.
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TIPS ON IDENTIFYING WATERCOURSES

Seedefinitions of watercourse, bank and bed in Section 1.2.2. Further guidance on
identifying watercourses:

9 if a watercourse is drawn on a National Topographic Series (NTS) map it is
considered a watercourse by NS Environment

9 if air photos less than 40 yeaotd show evidence of a watercourse, then it may
a watercourse. Evidence would include visible water, visible stream channel
(riffles, eroded areas, bars, rapids, pools, etc.) and vegetation which indicate
watercourse.

9 Visit the site. Look for a clegrtiefined stream channel. Is there a mineral soil
channel? Is there sand, gravel and/or cobbles evident in a continuous pattern
a continuous length, with little to no vegetation? Is there an indication that wat
has flowed in a path or channel fotength of time and at a rate sufficient to
erode a channel or pathway? Is there water flowing in this channel? Are there
pools, riffles or rapids? Are there aquatic animals, insects or fish? Are there
aguatic plants? If two or more of these characteristios present than it is a
watercourse unless otherwise determined by NS Environment.

Be aware it is possible for a watercourse to disappear underground for a certain distg
and reappear elsewhere. Some small streams may course through, or turn int@anae
in places. You will need to walk some distance up and downstream to view condition
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
past, and has the watercourse established itself as habitat for aquatic plants and anin
There are lakes for example in the province that have been created or enhanced by 1
made impoundments. If a watercourse has been altered by ditching, dredgirther o
types of development, such as a stream that has been dredged or straightened, it is 9
watercourse. If a channel has been diverted and the original channel is gone or dried
the existing channel is a watercourse nonetheless.

A watercourse dog not include nomatural bodies of 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
alteration site should be recorded and
maintained(some of this information may have

1 Description of the riparian zongand next to
watercourse)

1 General bpography and soil typef the area

already been gathered by a sizer or a professional {1 Description of flood plain

engineer in the case of watercourse crossings):

1 Location of watercourse alteration (UTM
coordinates: northing and eastingsee

Appendix A for instructions on identifying

UTM coordinatek

1 Photos of the watercourse where the
alteration will occur and photos of the
watercourse upstream and downstream of

the proposedalteration.

1 An account of why the site was selected for

the watercourse alteration or why a
modification to an existingalteration is
needed.

9 Features of watercourse at site, including bed
material, bank material, width and depth of

channel(if flowingwatercourse)
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1 Identify areas to avoid (eg., wetlands, steep
slopes sensitive or critical habita}s

1 CGeotechnicalinformation may be requiredit
some locatiors. For example for bridge
abutments footings for operbottom
structures orfor boring or directional drilling
under a watercourse

Some of this information will be required on the
notification form or the sulissions with an
application for approval. The information will also
be helpful when determining the best type of
structure or alteration, the most appropriate
water control method and the plan for erosion
and sedimentation controls.
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TIPSON HOW TO IDENTIFY/MEASURE

WIDTH the width of the channel at the barfkll height.

The bank full width can be measured as follows:

- Aind the bankfull heightby obseningthe points of vegetation change on the banks of the
watercourse, where algaeas been scoured from the boulders, where sediment texture changes
abruptly, or where tree roots have been exposed.

-Collect at least three to sbankfull width measurements along the channel where the proposed
crossing structure is to be located.

-Average the measurements to get the bafkl width.

DEPTH, The depth is the height of the watercourse channel from the stream bed to the bank full
height. The depth of the channel can be measured as follows:
- The depth is measured from the bank full widthight to the bed of the watercourse.

- Measure the depth of the channel three to six times along the channel.
- The depth measurements should be averaged to get the watercourse channel depth at the ¢
location.

THALWEGThe lingjoining the lowest poits lengthwise of the bed of the watercourse defining its
deepest channeb ¢tKS t26Sai OKIFIyySt 2F Ft26 6A0KAY]

RIFFL shallow water extending across the bed of a flowing watercourse with rapid current and w
surface flow bréaen into waves by submerged obstructions such as gravel and cobbleatdreflow is

I'C

rapid and usually shallower than sections above and below. Natural watercourses often consist|o
succession of poshnd riffles (or steps).
POOL:- A deep, slow movingjuiet portion of a watercourse.
3.3 TIMINGOFAN ALTERATION June 1 and September 30 minimizes potential
impacts by:
All watercourse alterations involving instream o N _ _ _
work should be carried out during the low flow T Avoiding sensitive periods in the life cycle of

period betweenJune ¥ and September 3 of fish such asluringmigration or spawning.
the same construction season. Carrying out

instream work at low flows is intended to 9§ Facilitating dam &ump systems, diversion

minimize any potential impacts to aquatic ditches, cofferdams, or other in isolation of
ecosystem and to other users of the watercourse water flow construction techniques. It is
(SUCh as for recreational or commercial use) easier to isolate low flows in order to work in
resulting from erosion and sedimentation. isolation of water flow. Isolating high flows
Working during the summer season bet@n could lead to flooding and increase the risk of

introducing sediment into the watercourse.
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1 There should be adequate warm weather
after 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.

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

1 To minimize envonmental impacts caused
by erosion and sedimentation, the length of
time it takes to carry out the permitted
alterations must be minimized and planned
S0 as not to coincide with periods of increased
sensitivity for fish, such as spawning and egg
incubatin periods.

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

All notifications will be valid from June® o
September 30. Be aware that when a
notification is submitted @ Nova Scotia
Environment the expiration date  will
automatically be set to the next Septembert30
Notifications cannot be extended beyond
September 30. If works are anticipated to
extend beyond the September B@&xpiry date a
standard approval will be required to continue
the work.

Temporary Bridges (portable bridges) may be
installed year roundwhen construction and
operation/use is completedin a manner that
avoids altering the watercourse and does nhot
causesedimentation to the watercourse Nova
Scotia Environmerdoes not require a submission
to install or remove a temporary crossing
provided an alteration to the watercourse or the
water flow does not occur.
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3.4 SELECTING EWATERCOURSE
ALTERATIOWITH LEAST RISK TO
ENVIRONMENT

All  watercourse alterations impact the
environment to some degreeCareful planning
selection of type of work, and proper
construction/installation methodscan minimize
this impact.Nova Scotia Environment encourages
discussion with certified installers afod sizers
prior to the submission of a notification form or
application for approval.

Some basic pnciples todetermine the type of
structure or method thatas the least impact on
the aquatic ecosystem includie following:

1 Understand the objective of the projedCan
the objective of the project be achieved
without altering the watercourse?

1 Choose methods and structures which cause
the least impact on the watercourse. Avoid
disturbance of the bed of the wateourse
and minimize disturbance of the bank of the
watercourse. Avoid structures which alter
the flow of the watercourse.

1 Involve certified watercourse alteration
sizers, professional engineers, or other
professionals when required and when
appropriate to ensure proper sizing and
designof alterations

These basic principles can be explained to your
client so they understand you are trying to find
the least impactful way to achieve their objective.
Structures with lowerenvironmentalrisk often
have lover maintenance and replacement costs.
For example, bidges and opetbottom structures

are preferred over closetlottom structures,
such as pipe culverts. Bridges and ojerttom
culverts have less impact on aquatic habitat than
culverts and are the prefeed method for
providing access across a watercourse. Structures
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which maintain the natural bank and bedd the
natural flow and stream morphology have the
least impact on aquatic ecosystems. The
structures typically also require less maintenance
becauseblockages and scour does not occur as
frequently.

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

For additional guidance see the planning
considerations included in sections 5 to 17 for
specific alteration typedBe aware there are some
alterations which are of such high risk, that the
department may not approve the work.

3.5 SFEEKADDITIONAUIDANCE

As a certified installer you may encounter difficult
projects or encounter situations where you are
uncertain how to proceed.The watercourse
alteration training for installers and the general
recommendations for more common alterations
providedin thistraining manual may not provide
sufficient guidance for all projects.
If you encounter these types of situations, you
may wish to:
1 Seek advice or assistance from other
installers who have knowledge in the type of
alteration;

1 Seek out specific expigse in areas such as

fish habitat restoration, hydrology of
watercourse, engineeringnd geotechnical,
etc,
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1 Ensure you understand the terms and
conditions of the water approval or the Nova
Scotia Watercourse Alterations Standaathd

1 Arrange meetingto discuss the project
mitigative measuresand contingency plan
prior to starting work

3.6 PLANNING WATERCOURSE
ALTERATIONSEXISTING
CONSTRUCTION

Where there is already an existing structure an
alteration to that structure may be considered to
be eitha modification or maintenance 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 structdoe repair

or replacement consideration should be made to
the current condition of the watercourse and the
functionality of the crossing structure. If the
structure is not functioning properly (i.e. causing
a barrier to fish passage, causing flooding,
dewaering the watercourse, over/undersized,
etc.) then replacing the structure with the same
type of structure may not be appropriate or
acceptable to Nova Scotia Environment. The type
of work proposed to an existing structure must
ensure that the structureunctions properly to
not impede water flow in the watercourse and be
able to pass fish.
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3.6.1 Maintenance

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

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

o the work is restricted restoring the
structure back to its original or near
original condition, and

o all the work takes place above the
ordinary high vater mark.

Maintenance to a structure requires notification
if:

o the work is restricted to preserving the
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 work is restricted
the original structures footprint. If the
maintenance work proposed will extend
minimize, or otherwise change the size ¢f
the structure the work is considered to b
modification.

Restoring a noffunctional structure to its original
condition may not be appropriate if the
restoration does not alleviate egoing water
conveyance problems or figlassage issue®rior

to initiating maintenance on an existing crossing
structure a site survey should be conducted to
identify any surrounding issues that the structure
may be causing. For example during a site survey
the following watercourse features should be
reviewed:
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1 Up/down stream bank stability
1 Poollriffle sequence up and downstream of
crossing
T { GNH2OGdzNBQa |oAfAlGe G2 L
Odzf GSNI aKFy3aIAy3Iés Aa GKS
culvert too shallow, etg;
1 Scouring or erosion around rip rap or
abutments
1 Scouring of banksnergydissipation pool at
culvert outlet and,
{ GNYzOGdzNBQa FoAftAGe G2 LI
(i.e. is there obvious signs of upstream
flooding)
If some or all of these issues are observed then
maintenance may not be appropriate and a
replacement may be required.
3.6.2 Modification
a2RAFAOIGAZ2Y A& RSTAYSR |

watercourse alteration including, but not limited
to, the replacement, removal, expansion or
NBERdzOGA2Y 2F GKS
planning is required when mdging a structure,
crossing, or other alteration. If the modification
is such that is alters the capacity of the structure
new sizing calculations are required to ensure
that the new structure dimensions will be able to
meet the 1:100 year storm flow.

If a replacement is occurring because the previous
structure was deemed to be inadequate, or
aFfl At Ay3IeE 02 Fdzy OliAzy
consideration must be given to how a new
structure can remediate the watercourse. An
approval may be required in situatis where
additional work is required to repair the
watercourse up and downstream of the crossing
location.
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3.7 THE NEX$TEP

During the planning process, watercourse
alteration sites are identifiedand the most
appropriate type of alteration is chosen. The most
appropriate alteration is one which meets the
objective and is the lowest risk to the
environment. The Nova Scotia Watercourse
Alterations Standardthe watercourse alteration
guide,and this manualhave been developed to
promote environmentally acceptable methods of
alterationor structureselection constructionrand
installation, stabilization and maintenance.

Janlb
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4 AUDITING

All watercourse alterations are subject to audit at
any time.

Audits will be undertaken by inspectors
representing Nova Scotia Environmehtsheries
and OceansCanadaand Environment Canada.
Audits may be completed before, during or after
installation/construction.

Inspectors will be auditing all aspects of a
watercourse alteration including, 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 mtifiers to maintain 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 notifier may 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:

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

9 calculations used to determine the type
and size of crossing structure;

9 for professional engineers, design of
culvert crossig showing it conforms with
the Guidelines for the design of fish
passage for culverts in Nova Scatia
Fisheries and OcearSBanada, Fisheries
Protection Program, Maritimes Region,
(as 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:

o0 Environment Act
0 Activities Designation Regulatigns

o Approval and NotificationProcedure
Regulationsand,

o Nova Scotia Watercourse Alterations
Standard
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5 GENERAL REQUIREMENTS
FOR ALL WATERCOURSE
ALTERATIONS

5.1 WATER CONTROMEASURESVHEN

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

Additional equipment (eg., pumps) and materials
should be kept on site so you are prepared for
higher flows in the watercourse occurring after
rainfall events. Weather forecasts should be

WORKING IN A WATERCOURSE (HOWnonitored and work in watercourses should be
TO WORK IN ISOLATION OF WATER,gided during times ofgak flows if possible.

FLOW)

All work in a watercourse mute completed in
isolation of water flow to avoid sedimentation of
the watercourse. Keeping the work area isolated
from water flow also creates a work area where
excavation and construction can be completed

properly.

Construction activities within and imediately
adjacent to the 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 minimizing impacts to the
aqguatic environment. This can be done with the
use of cofferdams, temporary diversions and dam
and pump around techniques.

5.1.1 Sizing Requirement

Cofferdams must be of sufficient height and
strength to hold back the bank full velocity of a
1:2 year rainfall event.
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5.1.2 Cofferdams

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

1. As much of the channel as possible should
remain open at all times to allow unrestricted
water flow and fish passageAt leag one-
third of the crosssectional area of the
channelmustremain open at all times.

2. Cofferdams should be constructed of ron
erodible material to prevent washout of the
structure which may result in downstream
deposition and siltation.

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

4. They must be constructed tightly to prevent

or reduce the amount of seepage into the
work area.
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Figure 51 Water Contol using Cofferdam

Viguse 4
Sediment Control Using A Cofferdam

Cofferdam Types

5. 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 steel H
beam 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
adjacent 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.
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8. The cofferdam material must be cpletely
removed immediately upon completion of all
work in the wetted portion of the
watercourse and the watercourse substrate
shall be restored to closely resemble pre
installation grades and profiles.

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

5.1.3 Temporary Diversions

When constructinga temporary plastic or rock

lined diversion:

1. Design to accommodate the peak seasonal
flows for the time period the diversion will be
in place.

2. The diversion channel must not be any longer
than absolutely necessary to efficiently
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accomplish the planned pject and shall be
excavated from the downstream end in
isolationof water flow, see figureb-2.

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

Figure 52 WaterControl using Temporary Diversion

4. 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 upstream cofferdam from the

watercourse.

The diversion channel should be restored as
closely as pasble to preproject conditions
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5.1.4 Dam and Pump

Stemming the flow upstream of the -thannel

work area and pumping the flow around the site

to a point immediately downstream of the work
area(see figure E3):

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

2. Arrangements must be made to ensure the
flow is constantly pumped around the site
until the installation is completed. 7.

3. Fill used in construction of a cofferdam shall
consist of only clean, sediment free materials.
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Cofferdams should be of sufficient height and
strength to prevent overtopping or collapse
as a result of sudden increases in water levels.

Establish a watgpumping system to transfer
the natural water flow directly downstream
of the work site.

Upstream of the installation site, locate the
intake pipe where stream elevation is lowest.
Movement of substrate material in the
streambed to accommodate the placemnte
of the intake pipe shall be done by hand.

The use of the pump should be done so that
it avoids the killing of fish. Thmamp must be
screened to prevent the entrainment of fish
(fish is drawn into a water intakeand the
screen must be carefully monitored for
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impingedfish (fish is held in contact with the
intake screen) The pump might need to be
temporarily turned off long enough to allow
fish to free themselves from impingement on
the screen. See figurg-4 for temporary
screening.

10.

The discharge hose should be located in areas
with stable streambed conditions. Use
material such as plywood, sandbags or rock to
stabilize the area where stable streambed
conditions are not available. Stabilization of

the discharg area will prevent unnecessary
scouring and erosion problems as a result of 11.
increased water volume and velocity.

On the downstream side of the work site,

construct a second cofferdam above the
discharge area. This cofferdam is intended to

Figure 53 Water Control using Dam and Pump

prevent the moement of sediment from the
work site into the watercourse.

Remove any fish trapped in the isolated area
of the existing stream and relocate migrating
fish upstream of thecofferdam and non
migrating  fish  downstream of the
cofferdam. A license to collecnd move fish
may be obtained from DFO prior to the fish
rescue. Please contact DF@hrough the
National Online Licensing System
http://www.dfo -mpo.gc.cal/indexeng.htm

at

Pump any residual water from the isolated
area of the stream channel into a designated
treatment area such as a settling pond behind
filter fabric dam or into a vegetated area.
Once filtered, the water can be released
downstream of the lower cofferdam.

Dam
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Figure 54 Temporary intake screen

Temporary Intake Screens

A r l I ] Actual Size

Y\ 19 mm plywood backplate
with Intake pipe attached

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

Y

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

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

4 Wire mesh with a horizonlal 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 lo 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

Janlb5
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12. Following culvert installation, remove first
the downstream then the upstream
cofferdam from the watercourse. Restore /
stabilize any soil disturbance along the stream
banks or within the work area.

13.The water pumping system must be
continuous whenever thre is sufficient water
to facilitate pumping until the installation is
complete. This system must never be left
unattended.

14. A complete backip system should be kept
on-site at all times to accommodate any
increases in water flow and as a
precautionary measure in case of
breakdowns.

15. After completion of instream work, all
materials must be removed from the
watercourse.

Official Version of Regulations

Refer to the most current and official version of tf
Nova Scotia Watercourse AlteratiorStandard
posted on the Nova Scotia Environment websi
WWww.novascotia.ca/nse/watercoursalteration

Also refer to the official versions of any legislati
or regulation on the Nova Scotia Justice webs
such as:
- Environment Agt
- Activities DesignatioRegulationsand,
- Nova Scotia Watercourse Alterations
Standard

Janlb
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5.2 EROSION AND SEDIMENTATION
CONTROL

Any soil exposure/disturbance big or small and
especially near water can cause major
environmental issues.

5.2.1 Environmental Considerations

Defined in baie terms, erosion is the wearing
away of an exposed surface and sedimentation is
the deposition of eroded particles. When erosion
is minimized, the amount of sediment is reduced.

In nature, a balance exists between erosion and
deposition. For example:

9 a section of land erodes and the eroded
particles are deposited downstream.

9 deposition occurs during a low flow period
followed by erosion at the same location
when high flows occur the following season.

Any activity involving soil disturbance can

accderate the rate of erosion and a vast quantity

of sediment can make its way to watercourses.
The consequences are degradation or destruction
of fish and wildlife habitat, and water being less
useful for fresh water supplies, navigation and
recreation.

Sedimentation of watercourses is destructive to
the aquatic habitat whether the sediment
remains suspended in the water or settles out.
Directly or indirectly, sediment can affect all
aspects of the aquatic environment. For example,
some of the basic requements common to many
salmonids that can be affected by suspended or
settled out sediment include:

1 Water clarity is essential for fish to find food,
for the production of food sources, for fishes
breathing processes and migration patterns.

i Dissolved oxygen needs to remain high to
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meet the required levels for survival, to
promote fish health and to provide optimal
conditions during egg incubation, hatching
and in the first few weeks of life.

1 Water temperature needs to remain cool (12
to 14°C) which is the preferred temperature
range. Warmer temperatures result in
decreasedlissolved oxygen content.

1 Gravel substrate needs to remain clean for
spawning.

1 Fish passage needs to remain unobstructed
for successful migration to occur throughout
the watercourse.

5.2.2 Planning Considerations

One of the mandates of the Watercourse
Alteration Program is to avoid sedimentation of
watercourses thereby requiring preveative
measures be taken during the construction
phases of the project.

Although construction outside thbed and bank
of a watercourse does not require notification or
approval, the impact of this activityshould be
minimized or avoided through propeslanning
and the implementation of preventative
measures.

Even small projects that expose soil to rain (and
ice and snow melt) can cause erosion and
sedimentation to watercourses. For example, soll
disturbance from a landscaping project or the
tracks froma machine can be enough to cause
sedimentation to a watercourse during the next
rain storm.

Construction activities and large eathoving
projects accelerate erosion dramatically, mainly
by exposing large areas of soil to rain and running
water. If epsion is not prevented and runoff is
not properly treated, the result is often serious
siltation of nearby watercourses.

38



Certification Manualfor Watercourse Alteration Installers

Bod£

Therefore general design principles should be
used for any project (see All Sites: Preventing
Problems) and a detailed plan needs be
developed for larger projects.

For more information refer to Nova Scotia
OYBANRYYSYyi(Qa INRaAZY
Control Handbook for Construction Sites at
http://www.novascotia.ca/nse/surface.water/do
cs/erosionsedimentcontrolhandbook.constructio

n.pdf.

5.2.3 All Sites: Preventing Problems

If basic principles for prevention of surface
erosion and sedimentation are considered at the
design stagesfahe project, potential problems

will be minimized. These principles are as follows:

1) Limit the size of the disturbed area. Retain
existing vegetation wherever feasible.
Erosion is minimal on a surface covered with
natural vegetation.

2) Limit the time thedisturbed area is exposed.

3) Establish permanent vegetation and surface
cover.At a minimum,all exposed soils must
be covered with grass seed and mulch (such
as straw, wood chips) or with permanent
surface cover such as gravel. For larger
projects, keep soil covered as much as
possible with temporary or permanent
vegetation or with various mulcmaterials.

4) Ditches and swales may need to be lined with
gravel, rock or rigap to prevent erosion and
scour of the soil. The size of material is
dependent on the volume and velocity of the
water flow during storm events.

Land next to watercourses shl be
replanted with native species to establish
natural habitat.

5)

6) Keep clean water clean by diverting upland

surface runoff away from exposed areas.
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Dykes and constructed swales may be used to
divert runoff.
7) Keep the velocity of surface runoff low. $hi
can be accomplished by limiting the slope and
gradient of disturbed areas and constructing
lchédk damg & BirkildrSlgVidds in Eahstructed
swales and ditches.

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

8)

9) All stockpiled soil should be covered with
polyethylene or contain stockpiles with a
sediment control fence or mulch the stockpile

as a temporary solution.

10) Exposed soils must be managed until all
erodible soils are permanently teegetated
or stabilizedwith geotextile or rock.

11) Siltladen water must not be 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
suspended solids in the watercourse does not
increase more than 25 mg/litre above
background levels.

12) Monitor weather forecasts and ensure the
erosion and sedimentation controls are
maintained and ready for amainfall events.
Keep additional materials and equipment on
site in order to troubleshoot any issues that
may arise.

5.2.4 For Larger Projects: Erosion and
Sedimentation Control Plans

Before construction begins, erosion and sediment
control plans need to be deloped especially for
larger or more complex projects. Complex
projects may involve sites with difficult terrain or

39


http://www.novascotia.ca/nse/surface.water/docs/erosionsedimentcontrolhandbook.construction.pdf
http://www.novascotia.ca/nse/surface.water/docs/erosionsedimentcontrolhandbook.construction.pdf
http://www.novascotia.ca/nse/surface.water/docs/erosionsedimentcontrolhandbook.construction.pdf

Certification Manualfor Watercourse Alteration Installers

Bod£

sites with soils especially susceptible to erosion,
such as clay soils.

The plan should be guided by the following basic
approach: site evaluation, erosion control
planning incorporated into the work schedule,
sediment control and site management.

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

PREVENTING PROBLEMS

Expose the smallest amount of soil
possible for the shortest amount of time.

Retain existing vegetation wherever
possible.

Smooth grade any disturbed soil to a
uniform slope.

Revegetate and/or cover al where

possible.

Divert surface water away from expose
soil.

Maintain low runoff velocities.

Trap sediment before it can cause any
damage.

Maintain the onsite erosion and sedimer
controls

SEDIMENT CONTROL MEASURES

The following provides information on specific
sediment control measures which can be
employed at or near the work site.
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The objective of this section is to provideme
guidelines on preventing and controlling surface
erosion and sedimentation with respect to road
construction and maintenance activities.

IT'S AFACT

The major cause of soil erosion and
sedimentation in any projects is caused by
road construction, not land clearing.

5.2.5 Sedimentation and the Environment

Use the following guidelirewhen building
erosion and sedimentation.

STOP IT BEFORETARTS

In practicing these guidelines, keep in mind thal
sedimentation can be reduced simply by
controlling erosion at its source.

5.2.5.1 Drainage Control

Runoff

Zz Directing

Runoff is defined as the portion of precipitation
on a drainage area that runs alotige surface of
the ground and is discharged into streams and
waterways.

Runoff transports suspended sediment, and
needs to be directed away from areas of exposed
soil. The following information provides

techniques on runoff diversion in relation to road

building. In most cases, these techniques are
installed in conjunction with road construction,

not after.

5.2.5.2 Road Crowning
Road crowning is done by making the center of

the road higher than the outer edges. Crowning
is used to encourage water to drain intdjacent
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ditches to reduce rutting and the need for road
maintenance. The average slope of the crown
should be 3%.

5.2.5.3 Roadside Ditches

Roadside ditches are used to intercept and carry

runoff to locations where the concentrated water
flow can be safelycarried downslope using
drainage control structures such as -tdke
ditching or crossdrainage culverts.

1

End ditches a minimum of 30 m (100 ft) away
from any watercourse. Ditches must never
discharge directly into any watercourse.

Roadways located ofairly level ground (low
gradient) should have ditches constructed on
both sides.

Roadways located on steep terrains or
hillsides should have ditches constructed on
only the uphill side to intercept seepage and
runoff.

Design roadside ditches to prontroper
water flow management as follows:

Design the ditch to adequately handle the
expected peak flow runoff.

Maintain a minimum ditch gradient a?%.
Where possible, ditches should maintain the
same slope as the roadway.

Ditch gradients less than 28an be effective;
however, a more frequent inspection and
maintenance regime must be undertaken.
Slopes at this level have the potential to pond
water which may saturate the subgrade.

Avoid sharp or abrupt changes in the gradient
to minimize scouring othe invert of the
ditch.

Extend the ditch beyond areas deemed
unsuitable for water dispersal such as
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Construct
following manner:

1

)l

sensitive soils, wetlands or cuts.

roadside ditches in the

Ditches should be constructed in an uphill
direction to prevent trapping of surface
runoff.

Excavate ditches to a minimum depth of 30
cm (12 in).

Ditches should have a curved or flat bottom
with fore and backslopes no steeper than a
2:1 slope.

Areas that are prone to erosion should be
stabilized immediately after excavation.
Minimize ditch erosion using the following
techniques:

Line the ditch with norerodible material
such as rock or gravel.

Construct check dam (s) or sediment barriers
within the ditch in an effort to control water
velocity and reduce sedimentation (see
Sections5.2.5.4and 5.2.5.50n construction
procedures). This is a temporary measure
until construction is complete and all exposed
areas are stabilized.

Construct settlig ponds (or traps) at the end
of the ditch in an effort to check the water
velocity. The larger particles of sediment
suspended in the runoff settle out in the pond
/ trap. (See Section 6.3.5 on construction
procedure).

Vegetate the ditch crossection b reduce
erosion.

In areas of highly erodible soils, postpone
construction activities until such time as the
ground is frozen or weather conditions are
dry.
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5.2.5.4Check Dams

Check dams are temporary structures made

from stones, straw bales, sandbags logs

constructed across ditches. Check dams are used
to reduce the velocity of the concentrated flow
and thereby the potential for erosion until
permanent stabilization of the disturbed area

has been established.

Construct a check dam using the
following procedure:

Construct check dams with the center at least
15 cm (6 in) lower than the ends of the dam.
This notch in the center enables any
accumulated water to flow over the dam
rather than around the ends, whilsediment
settles out on the upstream side of the dam.

Stabilize by backfilling and compacting the
soil against the dam.

Place check dams between 15 to 200 m (50
to 670 ket) apart depending on the slope of

i Embed check dams in the bottom and the

bank of the ditch by digging a trench at least
25 cm (10 in) deep across the width of the
ditch. This will help to prevent undercutting

and runaround.

Place dam material over the trench area until
aheight of 20 cm (8 in) below the roadbed is
reached.

the ditch (sedigure5-5).

Inspect check damsegularly and after each
runoff event to ensure that sediment does not
accumulate to an elevation more than half of the
height of the dam. If so, remove all accumulated
sediment and dispose of in an area where it will
not re-enter the watercourse.

Figure 55 Measuring the Placement of Check Dam Distance

L =The distance such that points A

and B of equal elevation

'''''
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5.2.5.4 Straw Bale Barriers

Straw bales and silt fences are temporary
structures which function as sediment barriers.
These sediment barriers are placed around the
downslopeperimeter of a disturbed area or along
the top of the bank of a watercourse, in order to
intercept runoff and trap sediment before it

reaches the watercours&ee fgure 56.

1 Sediment barriers must be erected prior to

any soil disturbance of the uplandea.

9 The gradient of the upslope of the barrier
should be no steeper than 2:1 (horizontal to

vertical)

Sediment barriers should be checked
regularly and immediately after each rainfall
event for repair or replacement.

On the downhill side, backfghould be built
level to the ground.

On the uphill side, build the backfill up
approximately 10 cm (4 in) above the ground.

Remove the straw bale barrier once site is
stable.

Sediment barriers must be erected prior to
any soil disturbance of the upland area.

Figure 56 Procedures for Constructing Straw Bale Barrier

Excavate tranch 10cm
deap and the width of
the straw bale

Packed traw | | ¢ | | Wedgelooss
straw bebwasan
Plan rrittp, | balesto create a
7‘1‘1151[' continuous bamier

Seciment W Filtared

.1151

Binding Wirs Place and stake bales, two
or Teine ... ¥ stahes parbale, angling
\J!'lﬂh'] asmauknb::mmaﬁw
)rlf l'. =51|'[{
r)[hl\!l[
a 1l
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5.2.5.5 Silt Fence Construction

Construct a silt fence ugin the following
procedure(see fgure5-7):

T

Figure 57 Procedures for Constructing a Silt Fence

Silt fences should be limited to situations in
which only sheet flow or overland flows are
expected not concentrated flow.

Set wooden or steel posts a minimum of 3 m
(10 ft) apart and drive into the ground a
minimum of 30 cm (12 in)Wooden posts

should be 150 cm (60 in) in length and at least

10 cm (4 in) in diameter.

Excavate a trench, approximately 15 cm (6 in)

f

f

deep up slope from and along the line of the
posts.

Attach filter fabric to the posts on the uphill
side and extend into the trench
approximately 15 to 20 cm (6 to 8 in).

Fence height should not exceed 90 cm
(36 in).

Backfill the trench over the fabric and
compact the excavated soil.

Silt fences normally last up to 6 months
before requiring removal or replacement.

1
1 ] 3 A TR
g«ﬁpm:::mm Backdil and compaat ., "‘-fi
gt s :

Attach the
s

into the trench

Geoteutile buried
15 em into sl
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5.2.5.6 Settling Pond (or Sediment Trap)

Settling ponds or sediment traps (segtre 5-8)
are used to intercept and retain sediment laden
runoff. These ponds are usudlbcated at the end
of the ditch.

Sediment ponds are most often used when
space is limited or the road gradient is steep.

1 Locate ponds a minimum of 30 m (100 ft)
from any watercourse.

9 Settling ponds must have a volume of at
least 190 nfor every hectare of road under
construction. (100 yd / acre)

Construct a settling pond (or sediment
trap) using the following procedureSee
Figure 57.

1 Excavate the designated area to a minimum
depth of 1.2 m (4 ft) with the average length
at leasttwice the average width

9 Construct the sides of the pond at a slope

Figure 58 Layout of a Sediment Trap
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5.2.5.7 Off-Take Ditches

Off-take ditches are used to
concentrated runoff into wellegetatedareas
in an effort to filter out sediment before runoff

enters any watercourse. When constructing-off

take dtches, practice the following.

transport

of 4:1.

1 Line the outlet of the settling pond with rHp

1 Locate offtake ditches a minimum of 30
m (100 ft) away from any watercourse.
If the topography permits, construoff-
take ditches on both sides of the road

rap to prevent scouring and fi@troduction

of suspended sediment into the runoff. The
area below the outlet should be stable and
well vegetated.

1 Maintain the area to ensure that the
elevation of the sediment in the pond is 30
cm (12 in) below the lip dhe outlet. When
this is the case, remove sediment from the
pond to a disposal area well away from any
watercourse.
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adjacent to a watercourse.

1 Space oftake-ditches to accommodate
the ditch gradient. Use the following
formula:

Spacing (m) = 500 m
% ditch grade

Spacing (ft) = 1640 ft
% ditch grade
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Example 51

Calculating Oftake Ditch Spacing

Spacing (m) =500 m/15% =33 m
or 1640 ft / 15% = 109 ft.

Space oftake ditches 33 m (109 ft apart)

How far apart should offake ditches be placed with a ditch gradient of 15%

1 Spacing may be disrupted imreas of
unsuitable conditions such as bedrock

substrate. Where this occurs, use the closest

location available and resume construction.

1 Extend offtake ditches into wellegetated
areas beyond the treed buffer. A suggested
distance is 7.6 m (25 ft) intthe vegetated or
wooded area.

5.2.5.8 CrossDrainage Culverts

Cross drainage culverts are used to transport

runoff from one side of the road to the other at a

road junction or under and away from a roadway.
Diverting concentrated runoff to the low side of

the road should prevent excessive runoff in
ditches thus reducing erosion of the roadbed and
the potential for siltation.

Install a crosslrainage culvert, using the

following procedure:

i1 Locate crosdrainage culverts a
minimum of 30m (100 ft) from any

watercourse.

 The minimum accepted opening of a

crossdrainage culvert is 30 cm (12 in).

9 If the road is located on a sidehill, ensure a
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crossdrainage culvert drains runoff to the
downhill side of the road.

Space crosdrainage culverts to
accommodate the ditch gradient. Use the
following formula:

Spacing (m¥ 500 m% Ditch Grade
Spacing (ft) 4640 ft% Ditch Grade

Spacing may be disrupted in areas of
unsuitable conditions such as bedrock
substrate.Where this occurs, use the closest
location available and resume installation of
culverts.

Install crosgdrainage culverts at a 30° angle
downslope from a line perpendicular tde
centerline of the road (seddure 5-8). This
allows water to flow easilythrough the
culvert.
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Figure 58 Installation of Cross Drainage

Culvert should
outfall onto rip |-
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5.2.5.9 Temporary Mulching

Daily maintenance of exposed soil must be
practiced when construction lasts more than

one day. To stabilize exposed soil at the end of
each day:

T

Spread mulch evenlgver exposed erodible
areas. Types of mulch to use include hay,
straw, bark, natural vegetation, or mulch
from wasteresource material.

0 Hay or straw mulch is normally applied
at a rate of one bale per 253n

Or place temporary matting such as erosion
control blankets over the disturbed area.

5.2.5.10 Permanent Re-Vegetation

Revegetation is a longerm surface water
control method. Revegetation of disturbed

areas in and around the worksite should be done

immediatdy.

1 Prepare the site by:

0 Using effective erosion and sediment

control techniques where needed.

o0 Grading the disturbed area at a uniform
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slope.
0 Removing stones or debris.
0 Loosening the soil by hand raking.
o Fertilizing where necessary.

Plant during suitable temperature and
moisture conditions to promote plant
growth. If planting after September'l soils
will also require a heavy layer of mulch.

Use mulch to improve the odds of successful
re-vegetation as it conserves moisture,
modifies sditemperatures, and prevents soll
compaction.

Choose a low maintenance seed mixture that
is adapted to the local climate and soil
conditions. Choose fast growing and easy to
plant mixtures.

If possible, spray hydroseed over the
disturbed soil area. Thimixture is comprised

of a slurry of seed, fertilizer, wood fibre
mulch and water that take hold quickly and
effectively.

Maintain the area by watering and fertilizing
(where necessary).
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5.3 MAINTENANCE OF VEHICLES
(INCLUDING MACHINERY AND
EQUIPMENT) ANBANDHELD

EQUIPMENT

Machinery and equipment should be regularly
maintained to prevent leaks of hydraulic fluids,
cooling system liquids, and other fluids.
Machinery and equipment should be inspected
for leaks regularly.

Fuel in a secure area away from avgtercourses
or anywhere that surface water could become
contaminated.

A fire extinguisher suited for extinguishing fires
ignited from fuels should be on site at all times.

Machinery and equipment must never be cleaned
in or near a watercourse. Thisnist limited to the
alteration site but anywhere that surface water
could become contaminated and seep into a
watercourse or groundwater. Machinery should
be washed in a designated maintenance area.

5.3.1 Fuel Handling and Transfer

1 Al fuelling, maintenance orrepair of
equipment must be performed at least 30 m
(100 ft) from any watercourse.

1 When servicing equipment, dispose of all
containers, cartridges, filters, used oil and
other refuse away from any watercourses at
a recognized disposal site in accordandgthw
Nova Scotia Environment.

5.3.2 Clean-up Material

Keep spill cleaip kits on site at all times. These
kits are designed specifically for the various types
of hazardous products which may be used. Each
kit often designates a limit for the maximum
guantity of spilled product that the kit is able to
absorb / contain.
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Keep sorbent materials, suited to contain and / or
absorb spilled products, on site at all times.

5.3.3 Storage

All petroleum storage tank systems must be in
compliance with thePetroleum Management
Regulations - Environment Act Aboveground
storage tank systems with a total capacity of 4000
litres or greater must meet the requirements of
the Petroleum Management Regulations and
must be registered. The Regulations also require
registration of undergrand petroleum tanks.

Store all petroleum products / lubricants and
other hazardous materials at least 30 m (100 ft)
from any watercourse. The storage area must be
above the high water mark.

Ensure that fuel storage containers, drums or
tanks are in goodondition and clearly marked.
Storage tanks shall be inspected regularly.

5.3.4 Reporting Procedure

Depending on the substance released there are a
number of reporting requirements found in the
Nova Scotia Environment Act and regulations.
The majority of repding requirements are based

2y a@2ftdzyYS 2F adzmadalyos
found in the Envonmental Emergency
Regulations:

http://novascotia.ca/just/regulations/regs/enve
merg.htm

In the case of petroleum products the repoble
volume for a release is 100 litreldowever, there
is also a requirement to report a lesser volume of
a substance released if it has the potential to
cause an adverse effect pursuant to the
Environment Act Part VI Release of Substance.
http://nsleqislature.ca/legc/statutes/environme

nt.pdf

When conaimination is discovered the
Contaminated Site Regulations also require
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reporting to the Depetment and along with the
contaminated site protocols mandate a vayie
of remediation requirements:
http://www.gov.ns.ca/nse/contaminatedsites/

To report environmental emergencies 24 hours a
day phone 18005651633 or phone your local
NS Environmentoffice during normal business
hours 8:30; 4:30 at 2877-936-8476. A list of local
NS Environment offices is also available at
http://ww w.gov.ns.ca/nse/dept/division.emc.as

P

5.3.5 Clean-up Procedure

The area affected by the spill must bieaned to
the satisfaction of Nova Scotia Environment.

If clearrup can be done safely, apply some or all
of the following techigues as well as other
techniques as required

0 When a limited spill occurs on level land,
use spill cleatup kits and sorbent
material to clean up / absorb the spill.

o Excavate any affected soil and place in a
temporary container.

0 When possible, pool spillegroduct and
pump the product into a temporary
container. Excavate any affected soil and
place in a temporary container.

0 When a spill occurs on a side hill or slope,
construct a barrier of mounded soil
downhill from the spill area to intercept
spillproduct(s). Excavate any affected soil
and place in a temporary container.

o Dispose of absorbent material and
contaminated soil at a recognized
disposal site. A list of disposal sites may
be obtained from the Nova Scotia
Environment.
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If spill product(s)e@aches a watercourse, attempt
to prevent the material from spreading by using
the following.

o On small watercourses, a weir(s) made of

plywood, sheets, logs or any other
available material. Place weir(s) in
watercourse, allowing water to flow
underneath whie trapping oil on water
surface.

On larger watercourses (1 m deep), a
fencetype structure may be used. Stake
and brace a snow fence in the
watercourse. Line the fence upstream
using straw bales and / or commercially
available booms (adsorbent pads).

Sorbent booms may be used alone to
intercept spill products by installing the
boom across the full width of the
watercourse. These booms may be
commercially purchased.
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5.4 Materials used for structures in

watercourse

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

Fresh concrete can be toxic to
aquatic life:

5.4.1

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 watercour$ieat has not
been isolated from water flow must be pre
cast 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 mst 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 be cured for at least one week prior to
form removal

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

 Wash water contaminated with concrete
must not enter a watercourse.

5.4.2 Treated Wood

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

 Lumber treated with creosote or
pentachlorophenol (PCP) must not be used in
the construction, modification, or

maintenance of any part of a structure.
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1 The use of wood treated with creosoterist
permitted for use in any part of thetructure,
nor repair of any existing structures. This
includes decking and stringers.

The following wood materials can be used

below the ordinary high water mark of a

watercourse:

0 untreated rotresistant timber, such as
hemlock, tamarack, juniper, or cedar;

0 pressure treated Alkaline Copper
Quaternary (ACQ) or Chromated Copper
Arsenate (CCA) treated wood, if treated
in accordance with CAN/C®X80 SERIES
08 (R2012) and as described in the Wood
Preservation Specification Guide
(Ottawa, ON. Wood Preservation Canada,
2014) (as updated from time to time).
See
http://www.woodpreservation.ca/index.
php/en/specifiersguide

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

watercourses

Remember, a rainfall event can happen aaty
time, washing over construction materials and
carrying toxic substances to nearby watercourse

5.4.3 Rock material

Rock material used in a watercourse or next to a
watercourse must beclean coarse granular
aggregate material, durable, neore-bearing,
non-watercourse derived and netxic 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 culvert installations or a new
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watercourse bannel. This rock mixture is to be

Gl aKSRE (K2NRdAKfe& LINA2N G2 NBEtSIFaay3a GKS
watercourse into the energy dissipation pool or

channel. See Section 3.8 (new channel) and 5.6

(energy dissipation pool).

Rock must not be 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
determire its acid producing potential.
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6 WATERCOURSE CROSSINGS
I GENERAL

Generdly the types of crossing structures used in
watercourse crossings include:

9 closed bottom culverts, such as box culverts,
pipe arch culverts and circular pipe culverts;
and,

1 open bottom structures, such as bridges,

bottomless arch structures, and opéottom
box culverts.

6.1 BENVIRONMENTAL CONSIDERATIONS

All  watercourse crossings impact the

environment to some degree. Careful planning

and design can minimize this impact.

All watercourse crossings should be selected and
designed to:

9 to minimize any change of the flow in the
watercourse, and

1 to preserve aquatic habitat and fish passage.

A good watercourse crossing, which does not 1

causeimpacts up and downstream, is selected
and designed to:

1 retain natural stream morphologywhich

means a consistent bark-bank width,

similar substrate material consistent with
surroundings and to maintain meander

pattern and pool/rifle sequence. Any
alteration to these features can cause
unintended effects up and downstream.

1 retain water depth and water velocity
comparable to conditions upstream and
downstream

Poorly selected and designed watercourse

crossings can result in inadequate capacity
leading to increased velocity or blockage followed
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by flooding, erosion and washouts which could
damage aquatic habitat and physical property,
endanger human life, and prevent the utilization
of upstream habitat.

Bridges and opebottom culverts generally have
less impact on aquatic habitat than closed bottom
culverts and are 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 watercourse have the least impact.

6.2 PLANNINKG

6.2.1 Open Bottom Structures z bridges

and open bottom pipe arches

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

Bridges retain the natural streambed.
Bridges help to maintain the cross sectional

area of the channel therefore maintaining the
flow natural regime.

9 Bridge crossings rarely provide a barrier to
fish passage.
1 Bridge construction requires less fresam

activity; therefore reduces thenvironmental
impacts.

Bridge Crossing Location Considerations
Generally, bridges should 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 gradient of the streambed is 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.

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

I The crossing i® contains valuable fish
habitat (pools, spawning riffles critical
habitat).

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

1 Beaver activity is of sigigant concern.
Beaver dams often block watercourse
crossing structures, potentially 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 open
bottom culvert avoids the requirement for fish

passage facilities as long as it is installed such that where  difficult terrain

the placement 6 the structure including the
foundation and any associated excavation takes
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place from the banks of the watercourse and
landwards.

Stability of the banks and bed of the watercourse
is a concern and must be considered during
planning and installation.

This type 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 diametefor an open
bottom culvert is 3660 mm (12 ft).

Material: Made from steel or concrete
1 Advantages:

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

- Less susceptible to corrosion than
steel pipe clverts.

1 Disadvantages:

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

6.2.2 Closed bottom structures z box
culverts, pipe arch cul vert, pipe

culverts

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
limits where other
watercouse crossing options such as bridges are
not suitable.
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Box Culvert - Maintains the same slope and allow for
retention of bottom substrates.
- Useful in areas where road fill is limited.

1 Disadvantages:

- The wide, flat bottom may result in
reduced water depth, potentially limiting
fish passage.

Circular/Pipe Culverts

Box culverts in some respects are 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 wood or concrete.
1 Advantages:

- Maintain natural channel width.
- Baffles can be easily installed to provide

fish passage. Material made from metal, plastic and concrete.
1 Disadvantages: 1 Disadvantages:

- The wide, flat bottom may result in - Reduces the cross sectional area
reduced water, potentially limiting fish potentially increasing water velocity.
passage. This may disrupt fish migration,

undermine the inlet or scour the
Pipe ArchCulvert streambed at the outlet.

- May be susceptible to ice or debris
blockage obstructing fish migration
and flooding upstrem areas.

- 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 more
potential to result in barriers to fish
passage.

Pipe arch culverts are closed bottom structures
embedded into the substrate.
Material: Made from metal or concrete.

1 Advantages:
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JUST A REMINDER

Choose your watercourse crossing
structure carefully. Any structure
unsuited to the site or improperly
installed can have asignificant
environment impact on aquatic
habitat and the fisheries resource, and
can result inincreasedmaintenance
and replacemencosts.

6.3

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 yearsThe sizing of crossings under
notification must be completed by a certified
watercourse alteration sizer or a professional
engineer.

6.3.1 Climate Change

We are already feeling the impacts of climate
change. Everyone plays a role in helping our
generation andfuture 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 the impacts 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 flooding,
sealevel rise, storm surges, accelerated coastal
erosion, loss of sea ideg cover, and water
availability constraints.

In particular for Nova Scotia, climate change is
leading to increased risk of flooding as extreme
precipitation events become more frequent, this
risk is increased by erosion and sedimentation
that affects the watercourse flow. When
considering watercourse crossings it is important
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to design the alteration with climate change in
mind. Future climate conditions can have a
significant impact on the function, maintenance
and longevity of the crossingfructure, am can

cause serious impacts elsewhere along the
watercourse and floodplain if not designed

properly.
6.4 Construction

Follow the Nova Scotia Watercourse Alterations
Standard if under notification process: General

SIZING OF WATERCOURSE CROSSIN®onditions and sections for culverts andheit

closed bottom structures, and section for bridges
and other open bottom structures.

If work is completed under an approval, follow
the terms and conditions of the approval.

6.4.1 Key considerations

The installation of any watercourse crossing
should haveminimal impact on the flow of the

watercourse, maintain natural stream
morphology, preserve fish habitat and provide
fish passage.

The alignment of the crossing structure with the
watercourse is very important. When the culvert
is not properly aligned uh the upstream and
downstream channel, the hydraulic capacity is
reduced and the likelihood of debris giging is
increased. Alsavhen not aligned properlythe
potential of erosion and scour of the watercourse
banks and backfill is greatly increased. 8gere
6-1. Watercourses should not be diverted in order
to install a crossing.

The next three sections consider the construction

and installation of crossing structures in more
detail.
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Figure 61 Examples of Stream Crossings Aligned
with Watercourg Channe(Figure from Vermont
Stream Crossing Handbook, Vermont Fish and

Wildlife Department.)

Headwalls

L

P
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7 CLOSED BOTTOM CULVERTS (PIPE CULVERTS, BOX CULVERTS,

PIPE ARCH CULVERTS)

Using the proper installation techniques is critical
to having a good culvert crossing.

Critical areas for attention during installation
include:

1 invert elevation for thanlet of the culvert,

1 invert elevation for the outlet of the culvert;
1 erosion protection at ends alulverts and

1 installationof an energy dissipation pao

7.1 Requirement for submission to NS Environment

No submission

Notification is required if,

Approval required fif,

No option

certified sizer, or

than 20km2, and
and

and September 30

Watercourse has a slope of less than
0.5% and structure is designed by

Watercourse has a slope of less than
8% and structure is designed by
professional engineer, and
Watershed above crossing site is less
Culvert is less than 25 metres long,

Work is completed between June 1

conditions of notification are
exceeded
or wetland is altered

7.2 Environmental Considerations

See environmental and planning considerations in
section 6.

Streams provide a means for fish and wildlife to
move within a watershed for the purpose of
finding food, to reach habitats suitable for
reproduction, and to avoid extreme conditions
(such as ineased water temperatureMigration

is essential to the survival of most fish species.

Watercourse crossings if not properly sized and
installed can prevent fish passage and create an
impediment to other wildlife.Hung or perched
culverts have become anissue in many
watersheds in Nova Scotia. Culverts with outlets
that are elevated above the level of the
downstream channel, or perched culverts, are the
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result of improper installation or scour at the
outlet due to increased flow velocity.

Maintaining cuverts, such as the removal of
blockages, is essential to maintaining the
continuity of the watercourse habitat without
impediments to movement. Therefore, it is
critical that culverts are checked and maintained
on a regular basis for the life of the stture and
this will ensure that passage is maintained.

dimate change is leading to increased risk of
flooding as extreme precipitation events become
more frequent, this risk is increased by erosion
and sedimentation that affects the watercourse
flow. When considering watercourse crossings it
is important to deignand installthe alteration
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with climate change in mind. Future climate

conditions can have a significant impact on the
function, maintenance and longevity of the

crossingstructure, and can cause serious impacts
elsewhere along the watercourse anddtiplain

if not designed properly.

7.3 Planning

A notification may be submitted to NS
Environment for a culvert that will be installed in
a watercourse with a slope &Pbor less.

A certified sizer or profssional engineer needs to
select the type oftructure andsiz the culvert
which will be installed in a watercourstope of
0.5% or less.

A professional engineer must design culvert
crossings irwatercourses withslopesexceeding
0.5 % (up to 8.0% gradients). The designst
follow the Guidelines for the design of fish
passage forculverts in Nova Scotigrisheries and
Oceans Canaddisheries Protdion Program,
Maritimes Regiolfas updated from time to time).

Ask the certified sizer or professional engineer
working on the project for the following
informationas appropriate for the project

1  Type of structure to be installed, including:
0 size of structure; diameter in the
case of circular pipe -culvert;
height and width for box cueérts,
bridges and arch culverts; and,
0 type of material

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

0 Location of inlet and outlet of

structures;
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o Elevations of inverts of the inlet
and outlet;

0 Size, location, dimensions of the
energy dissipation pool (EDP);

o Elewtion and location of the
downstream control  the
downstream control as a natural
riffle that is not to be disturbed);

0 Showing the natural streambed
between the EDP and the natural
downstream control riffle being
undisturbed; and

0 Location of survepenchmark.

1  Type and size of erosion protection at inlet
and outlet of structure: headwall or rigap;
wingwalls or riprap.

1  Size of EDP and size of rip rap for the pool
including the material to be used for scour
protection (to withstand 1:100 year flood
event) in the downstream end of the pool
(the area from the bottom of the outlet of
the pool up to the natural streambed).

1 Recommended type of water control (coffer
dam, diversion, dam and pump) and
dimensions. The type of water control may
be determined with the certified
watercourse alteration installer.

BE SMART, BE PREPARED
In the event something goes wrong before, during
or after construction, have a backup plan for
water control and remedial material on sit
Remedial material would includsandbagsyip-
rap, sediment, fencing, pumps, hoses, etc.

U
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7.4 Construction

Follow the Nova Scotia Watercourse Alterations
Standard if under notification process: General
Conditions and Culvert sections. Also follow the
design and sizing provided by thertified sizer
and/or professional engineer involved in the
project.

If work is completed under an approval, follow
the terms and conditions of the approval.

7.4.1 Culverts: Single culvert or other
single closed-bottom crossing
structure installed with a
water course slope less than or equal

to 0.5%

In order to install a culvert properly, the elevation
of the inlet and outlet of the culvert must be
considered carefully. The elevations are
important to engire fish passage and to prevent
hung culverts (perchedculverts) where the

culvert2 dzii t SG ONXBIF G4Sa |

The elevation of theculvert inletinvert mustbe
set equal to the thalweg of watercoursdevation
at the inlet location

i The elevation of the culvert inlet invert must
be set equal to thethalweg of the
watercourse elevation at the inlet location

o The invert is hhe floor or bottom of a
culvert.

o The thalweg is the deepest/lowest

channel in a watercourse. The elevation

of the thalweg is the line joining the
lowest points lengthwise of thbed of a
watercourse defining its deepest channel.

9 The culvert outlet invert elevation must be
set at a depth equal to 20% of the culvert
diameter/height, to a maximum of 0.4m,
below the downstream controlthalweg
elevation
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o Thedownstream control elevamn isthe
first natural undisturbed riffle
downstream This first downstream
riffle is a naturalundisturbedriffle that
does not getltered

o Arriffle is shallow water extending across
the bed of a flowing watercourse with
rapid current and with sdace flow
broken into waves by gravel and cobble.

Important notes:

If the culvert has an apron, the downstream end
of the apron must be embedded at a depth equal
to 20% of the culvert diameter/height, to a

maximum of 0.4 m, below the downstream

controlthalweg elevation.

While watercourse alteration sizerwill provide
this information to installers, installers should
confirm elevations in the field prior to placement
of the culvert. Elevations should be confirmed
before disturbing the watercourse andfter
pr;_e%amg Ehe% f?urstatlon for the culvert.

agl U

Seefigure 71 titled Watercourse Profile Section
View for a depiction of elevations in the
watercourse

See fgure 7-2 for ageneral description of proper
installation of a culvert without fistbaffles in a
watercourse with a slope of 0.5% or less.

NOTE Culverts may be designed to be installed at
greater than 0.5% slope. The notification critefia
require that the watercourse slope not exceed
0.5%, but to accommodate a proper culvert
installaion the culvert may rquire a greater or
lesser slope
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Figure 71 Example of watercourse profile diagram

WATERCOURSE PROFILE SECTION VIEW
—UPSTREAM CONTROL

/STREAMBED THALWEG AND PROPOSED
PROPOSED CULVERT INLET CULVERT CENTER PROPOSED

RIFFLE 100.35m 100.25m CULVERT OUTLET
FLOW_  100.50m POOL 1001.5m
POOL RIFFLE DOWNSTREAM CONTROL
3 H - - - 4 100.30m POOL /1st NATURAL RIFFLE
- A e = a - = e o 100.00m 100.20m

|
|
|
i |
0-025 0-020 0-015 0-005 0+000m 0+005 0+015 0+020 0+025 0+035
|
|
|
|

WATERCOURSE PLAN VIEW

Figure 72 Culvert installation when watercourse slope is 0.5% or less

Culvert outlet invert elevation to be Culvert inlet invert elevation

0.2D (400mm max.) below downstream to equal upstream control /

control riffle elevation . ' existing streambed thalweg
elevation

1
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7.4.2 Single culvert or other single closed -

bottom crossing structure installed See figure B for general description of proper
with a watercourse slope greater installation of a cwlert with fish baffles.

than 0.5% but less than 8.0% ] ] ] ] ]
The engineering requirement for fish passage in
closed bottom culverts can be avoided by
choosing to install an open bottom structure
(such as pipe arches) or a bridge. In areas where
the streamslopeis in excess of 0.5 %, inditad 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
aguatic life and fish passage.

Closed bottom culverts installed in watercourses
with a gradient exceeding 0.5% require
engineering and must adhere to theuidelines
for the design of fish passage for culverts in Nova
Scotig Fisheries and Oceans Canadfésheries
Protection Program, Maimes Region, (as
updated from time to time)

Follow the instructionsfrom the professional
engineer for
0 Embedded culvert greater than 4000 mm
in diameter or,
0 Culvert with baffles

Figure #3 Culvert installation when fidhaffles are needed

Top of baffle elevation
to equal downstream
control riffle elevation

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

\g’Vaiterc,ourseI slope >.0.5% ;!

I o o
11 | ] "
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7.4.3 Multiple cu Iverts

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 fish
bearing sreams 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 culvertshecome
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 chanel, or for a high outlet velocity
situation. The design would have to be approved
by NSE and there is no option for a Notification.
If you are hired to install a multiple culvert
crossing some key installation features should be
kept in mind:

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

1 Horizontal space between two adjacent
culverts should bé culvert diameter/span or
1.0 m, whichever ithe greater.

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

1 The pipe dedicated to fish passage must be
installed lower than the flood culvert(s) (i.e.
iKS
are not split, which might otherwise provide
insufficient flows or depth for fish passage.
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7.4.4 All culverts

The steps for installing a culvert have been
separated into the following categories:

M Installation

1 Backfilling

9 Stabilization

1 Energydissipation pool
7.4.4.1 Installation

Employappropriate water control method prior
to any culvert installation. Consider stream
conditions such as bank slope, stream gradient or
water flow in making the decision.

Streambed Foundation

Install the culverts om firm and level foundation
providing proper support to prevent sagging. The
extent of excavation of the streambed and
preparation of the culvert foundation will differ
depending on the natural material in the
streambed

When preparing the foundation enge that the

elevations of the finished foundation at the
culvert inlet and outlet locations are in
accordance with the instruction from the
watercourse alteration sizer or engineer.

Solid Streambed Foundation
1 Where the streambed is solid and level
(e.g, gravel, cobble), apply a thin layer of
clean gravel.

1 Where the streambed contains

protruding rocksthat may damage the

culvert, the rocks should be removed and

a layer of clean gravel should be applied.

i2 S

Soft Streambed Foundation:

1 Where the streambeds soft €.g, mud or

silt), excavate to firm ground d@napply a
layer of clean gravel.
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1 Excavation of the streambed should be Backfill Material:
kept to the absolute minimum area

necessary to install the culvert. - Backfill material should be composed of

clean, welgraded pit run gravel less than

Do not compact the streambed foundation 5 cm (2 in) in diameter or coarse sand.
material. Clay may also be used if compaction is

done properly.
Do not irstall a camber under the pipe. Always set

the pipe on a solid foundation. - Backfill material should not consist of

mud, fine sand or silt as these substrates
After placing the foundation, check elevations at may contribute to culvert washouts and
the inlet and outlet locations. sedimentation.

Align culverts as closely as possible with the Backfill Equipment:

stream channelSee figure L.
- Compaction can be completed using hand

Backfilling tampers or mechanical equipment,
tamping rollers or vibring compactors.

Once the culvert is situated properly on the

streambed, begin the process of backfilling. When Backfill Placement (se&tire 7-4)

properly placed, backfill should provide even

support to both sides of the culvert and be - Compact backfill evenly on each side in
compacted well enough to prevent culvert layers of 15 cm (6 in) thick. Balance the
washouts. The following guideés suggest what layers on both sides to prevent the
material to use and how to place it. culvert from bending out of shape.

Figure 74 Culvert BackfiParameters

Cross Sectlion View

Minimum fill depth over
culvert equal fo 1/2 culvert

}ROAD SURFACE / diameter
: r—

Fill compacted a
minimum of 1/2
culvert diameter on
each side of culvert

Fill compacted under
culvert (where necessary
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- For pipe arch culverts, it is necessary to
place and compact layers of backfill in the
middle of the culvert first to maintain the
shape of the arch.

- Compact backfill by hand along the
haunches, the crevices formed where the
culvet meets the streambed. This will help
to avoid any unnecessary shifting or lifting
of the culvert. At this time, also ensure
that there are no voids or soft spots left
between the culvert and the streambed
surface.

- When compacting along the haunches, d
not push backfill under the culvert.

- Compact backfill material up to the top of
the culvert.

- Backfill should be placed a minimum depth
of one-half the culvert diameter above the
culvert and extended one culvert diameter
on each side.

Stabilization

The inlet and outlet ends of a culvert can be
stabilized using ripap, headwalls or wingwalls.
These structures protect the culvert ends against
scouring and erosion. The general standards for
use of these structures are as follows:

1 The standard placeemt of these structures
is onehalf the culvert diameter above and a
minimum of one culvert diameter to each
side ofthe culvert (fgures7-5 and 7-6).

1 Place these structures immediately upon
completion of the installation.

9 Stabilize the area above fijap, headwalls or
wingwalls with vegetation for a distance of
0.5m (1.6 ft).

Figure 75 Culvert end Stabilization

BN i Satan | —
' | Qabiized against |
surfacs numoff
120 ¢
D D D

The following information isspecific to each
structure type.

Riprap

Proper stabilization requires the placement of
rip-rap orheadwalls and wingwalls at both ends
of a culvert to an elevation of at least ohelf of
the culvert diameter/height above the top of the
pipe and a minimum of one culvert
diameter/height on each side of the culvert.

1 Ifriprap is used, the foreslopeshall not be
any steeper than 2 horizontal to 1 vertical.

1 Riprap sizing must follow the chart in Table
1. The proper size of ripap should be
provided by the certified sizer a@ngineer
working on the project. Qalculations to
determine the correct sizef rock (Class 1, 2
or 3) are includedn AppendixD of the
manua)
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Table 1: Ripap stone size chart

Class 1 Class 1

1:100 year flow velocity up to and including 3 m [ At least 70% of theip-rap must be between 0.
second m and 0.45 m

Class 2 Class 2

1:100 year flow velocity greater than 3 m per secc At least 70% of the ripap must be between 0.

and up to 4 m per second m and 0.75m

Class 3 Class 3

1:100 year flow velocity above and including 4 m | At least 70% of the ripap must be betweer]
second 0.5m and 1.2m

T GNRNILLE YSIya NRO1>X O200ft Scomrolling thef dRof NfEazrock mither

broken stone placed along the bank or bed
of a watercourse as protection against
erosion by water or the elements. Rigp
must be a welgraded mixture that consists
of clean, hard, sound, durable rack

Riprap should be clean, inorganic, none-
bearing, noroxic material from a non
watercourse source. It should be hard,
resistantto weathering, angular in shape.

than dumping it over the exposed area.
Dumping of rock can result in infilling of
the watercourse and encroaching on
the water channel. This can lead t
restricted flow area, altered flow
patterns and scouring of the bank of
the watercourse.

Maintain a minimum thickness layer of
1.5 times the maximum rock size.

1 Place rip-rap around both ends of the Headwalls
culvertusing the following procedure:
Headwalls are vertical walls that parallel the
- Grade the fill slope to a 2:1 slope roadway. They are placed aroutite end of the
(horizontal:vertical) culvert and extend back into the slopes of the
road embankment. Headwalls may be used
- Place a layer of filter fabric or a thin alone or in conjunction with ripap.
layer of gravel over the graded aréa
prevent the soils underlying the A@p
from washing out. Filter fabric should
not be used ifwater, below the - Retain the roadway embankment
ordinary high water mark, only above preventing fill materials from entering
the high water mark. the watercourse.

Headwalls are generally installed to:

- When placing rigap in an area close to - Anchor the culvert against buoyancy

a watercourse or along the bank of a
watercourse, pace the riprap by hand
or using machinery capable of

uplifting potentially caused by debris or
ice damage.
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Figure 76 Culvert End Stabilization

— | Road Surface 3
—

Provide support to the culvert inlet allowing for
the shape and waterway opening of the culvert
to be maintained.

- Improve water handling capacity of the
culvert by directing water flow.

- Prevent seepage through the backfill and
into the watercourse.

When constructing headwalls:

- Excavate the location for the headwalls
below the thalweg depth.

- Use squared timber, concrete, gabion, etc.
to build the structure.
into the bank for

- Anchor headwalls

stability.
Wingwalls

Wingwalls are lateral wallsimilar to headwall
except that they extend out from the road
embankment at the inlet and outlet ends of a
culvert at an angle.

Information listed in the Headwalls section also
applies to the purpose foand construction of
wing walls.

KEEP IN MIND
Use of headwalls and wingwalls will reduc¢
overall culvert lengths because it eliminates the
need for a 2:1 slope on each end.

174

7.4.5 Energy Dissipation Pool

Energy dissipation pools should be constructed
at the outlet of all culverts, both culverts with
baffles and those without baffles. The use of an
energy dissipation pool serves two purposes:

1 to dissipate the extra energy of the water
resulting from the culvert placement and to
prevent watercourse destabilization
resulting in a perched culvert outlet; and

1 to provide a resting area for migrating fish
before using prolonged swimming speeds to
swim through the culvert

The following criteria must be followed during
construction:

1 The energy dissipation pool should be
stabilized to prevent scour and erosion. The
size of riprap stone in the dissipation pool
by the 1:100 year flood event.

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

9 Three boulders should be placed in the pool
in a triangle pattern (refer tdigure 7-7) in
order to further dissipate energy and
provide fish habitat. For culverts equal or
lessthan 1.5 m the diameter of the boulders
should be approximately 0.75 m. Feulverts
greater than 1.5 m the boulder diameter
should be approximately 1m.
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No filter fabric is to be used in the

construction of the pool.

The average depth of the pool must be a
minimum of 1m.See figure 8.

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

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

At the downstream end of the dissipation
pool (at 3BW), the slope up to the existing
elevation of the natural stream is to be
constructed at no more than 1:®ertical:
horizonta). This area of the pool is to have
rip-rap scour protection to withstand a 1:100
year flood event.See figure 8.

An appropriate amount of fine granular
material, graveborrow or pit run material
(20% fines, does not include clays) should be
mixed with the rock mixture to ensure that
the interstitial spaces are filled so that water
is not lost. When completed properly and to
ensure fish passage, water should flow over
the rip rap and not completely disappear

To avoid sedimentation of the watercourse
downstream, the newly constructeenergy

dissipation pool 8 K2dz R 06 S
thoroughly to dislodge any fine materiahe
wash water should be pumped away from
the watercouse to prevent sedimentation
of the watercourse. Once the wash water is
running clean then the permanent
watercourse can then be rdirected
through the culvert

Figure 77
Energy Dissipation Pool Dimensions
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Important Elevations

The elevation of the first natural riffle
downstream (downstream control) of the
energy dissipation podk important to ensure
proper backwatering into the culvert and to
prevent a perched culvert.

The downstream control is a natural
undisturbedriffle that does not get alteredThe
downstream control is the thalweg elevation of
the streambed at the first natural undisturbed
riffle / step locatedat a distance of 3 times the
culvert diameter plus aninimum of 3.5 metres
downstream of the culvert.

If the first downstream control riffle/step falls
within the location of the proposed energy

dissipation pool the design must use the next

downstream
calculations.

riffle/step in the design and

The elevation of the first natural riffle
downstream (downgeam control) should be
included on the stream profile diagram from the
designer or engineer working on the project.

If the culvert does not have baffles (in a
watercourse with a slope of 0.5% or less), the
elevation of theculvertoutlet invert is0.2times
the diameter(D) below (or up to a maximum of
400mm) thedownstream control riffleelevation
(the first natural riffle located downstreamOr

in other words, he natural riffleelevationshould

be 0.2 times D higher than the culverts outlet
invert devation.See figure 8.

Figure #8 Energy Dissipation Pool for Culverts in watercourses with a slope of 0.5% or less.
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If the culvert has baffles, the elevation of tfiest This elevation should be provided by the
natural riffle downstreammust be the same as engineer working on the projecEee figure .

the top elevation of the last baffle in the culvert.

Figure 79 Energy Dissipation Pool for Baffled Culverts

3500mm_MIN. |

CUT—OFF WALL —

3500mm_MIN.
POOL LENGTH I TO D/S CONTROL

SECTION C)

Figure 710 Energy Dissipation Pogkide view
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Vegetation 7.4.6 SITE CLEAN UP
Following completion of thenergy dissipation Remove all material from the site upon

pool, plant shrubs, bushes/or trees, interspersed  completion of the installation and dispose of it
with W|”OW, dogWOOd or alder live StakeS, atlm away from the watercourse. Materials may
(40 in) spacing along the sides of the energy  include excavated soil, wood debris, excess rip
dissipation pool. These will be planted within the rap, etc A good cleasup results in the site ben

3 m (10 ft) wide zone bordering the shoulder of  retyrned as close as possible to its original
the pool.Sefigure 710. condition.

52048 YR 52yQia 2F /dA OSNI Lyadlttrdaz

Be Organized
DO!

Have all materials and equipment at site

Have a contingency plan

Watch the weather

Address:
Erosion and sediment control
Fish habitaind passageoncerns
Control of beaver problemsand
Work safely

Installation

DO!

Shape foundation andfm haunches

Use compactable material.

Place backfill in layers 158D0 mm thick material

Compact within one (1) dia. each sidepgde.

Keep fill depth same both sides; max vertical difference 400 mm
Use hand compaction equipment within 300 mm of pipe; limit cobbles to 75 mm
Compact at optimum water content

Monitor shape and grade control

Add cover for protection

DO NOT!

Use frozen material

Use very dry or very wet material

Enddump or doze against culvert

Let heavy equipment within 3 metres of construction site
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7.4.7 REPLACING CULVERTS

The same standards and guidelines for new
culvert installation apply toreplacement of
existing culverts. Any structure on existing roads
that is crossing a wetland will require an
approval for installation or repair.

of Closed Bottom
Closed

7.4.7.1 Replacement
Structure with another
Bottom Structure

For a replacement culvert, sigimnd application
requirements will be the same as for a new
culvert installation. The replacement culvert can
be sized by a Certified Sizer or professional
engineer and submitted under naotification if the
following conditions are met:

- the length of the alvert or structure is
25 m or less;

- the waercourse slope is 0.5% or less;

- the watershed of the watercourse
crossing is 20 khor less in area; and,

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

Excavated materials associatedvith the
structure being replaced are generally at least
partially saturated and should not be used to
backfill around the new culvert. Excavated
materials should be removed and replaced with
imported clean, dry backfill material suitable for
compacting.

7.4.7.2 Replacement of a Closed Bottom
Structure with an Open Bottom
Structure

Closedbottom culverts can be replaced with
openbottom culverts. In certain instances, it
may be appropriate to replace a closbdttom
with an openbottom culvert due to their easefo
installation or to reestablish a natural channel
or to improve fish passage.

The utilization of opetbottom culverts in
watercourses is a feasible means of conveying
water flow under a roadbed in many situations.
Openbottom culverts should not be usedt
sites where soils are unstable or incapable of
supporting the structureErosionof the banks
and streambed of the newly constructed
structure is of concern and must be considered
during planning. If isitu soft, organic bed
material is exposed wherhé existing culvert is
removed, the site may not provide adequate
support for the new structure and may be
susceptible to erosion. An opérottom culvert
may not be the most appropriate structure to
use at this location and geotechnical
investigations maye required.

The removal of a closdabttom culvert or other
structure requires careful planning to ensure
that the removal does not impact on the
watercourse. The use of opdiottom culverts as

a replacement requires the restablishment of
the watercourse channel. Baring the channel is
properly sized and constructed is of the utmost
importance.

1 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 sedimentationproper design and
construction of a new stream channgérosion
and fish passage are four environmental
concerns that must be addressed for this type of
installation.

Downstream sedimentatiorcan acur if proper
controls are not in place during the removal of
the existing structure. A dam and purajpound
or temporary diversion are two of the
techniques that can be utilized to perform work
in isolation of the stream flow and to ensure the
natural flov of water downstream is
uninterrupted and its quality maintained.
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Thenew channelnder the openrbottom culvert
shall be constructed with a 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 proposeite.
These measurements should be made in a reach
of channel that was not altered as a result of the
installation of the existing structure. (See section
3.2.3 for tips on how to identify/measure
channel width and depth.)

Fish passagdacilities are notrequired if the
openbottom culvert meets the following design
ONR G SNX | 023S3G§KSNJ
guidelines below:

1 a maximum length of 25 metres;

1 the span of an opetbottom culvert is no
greater than 3600 mm;

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

1 a low flow thalweg (channel) is created to
provide fish passagelt should match the
natural watercourse so that the water is
concentrated during periods of low flow

The new defined channshall be lined and the
banks stabilized with clean rock to provide
stability during a 1:100 year storm. The channel
must be lined in a manner so water does not
disappear into the interstitial spaces between
the rocks. An appropriate amount of fine
granubr material, 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 are filled so that water
is not lost. When completed properly and to
ensure fish passage, the tea should flow over
the rip rap and not completely disappear.

If the natural stream bottom has bouldetisen
the new channel should mimic the original

g A Kulved. K S

channel by adding boulders 1.5 times the
maximum size found in the original stream and
include embeddig 30 % of their diameter and
place them every A0 m in an alternating
pattern.

To avoid sedimentation of the watercourse
downstream, the newly constructed channel
aK2dz R 0SS dao¢l aKSR¢
fine material. The wash water should be purdpe
away from the watercourse to prevent
sedimentation of the watercourse. Once the
wash water runs clean then the permanent
watercourse can then be sdirected through the

G/ 2y aiNHzOGA2Y €

This type of replacement structure is less likely
to be dammed by beaverompared to closed
bottom culverts.

The removal of a closdabttom culvert or other
structure requires careful planning to ensure
that the removal does not impact on the
watercourse. The use of opdyottom culverts as

a replacement requires the restablshment of
the watercourse channel. Ensuring the channel is
properly sized is of the utmost importance.

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

Openbottom structures should not be used at

sites where soils are unstable or incapable of
supporting the structure.
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7.4.8 Culvert Lining

Culvert lining is the renforcing of a closed
bottom 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 izonsidered to be a modification
to an alteration or structure. The work 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 div for a 100 year
return period (®e section 5.3 and meets
Fisheries and Oceans fiphssage requirements
as per theCuidelines for the design of fish
passage forculverts in Nova ScotiaFisheries
and Oceans CanadaFisheries Protdon
Program, Maritimes Regiofas updated from
time to time).

7.5 DECOMMISSIONING / REMOVAL
Decommissioning or removing a culvert which is
no longer in service or needs to be replaced must
take place in the dry (a dam and pump
procedure). The area of the watercourse where
the culvert has been removed ust be
constructed as per the instruction isection
7.3.7.3(creating a new watercourse channel).

All materials removed from the watercourse
suchasthe culvert shall be disposed of at an
approved facility, and overburden shall be
removed a sufficient diance from the
watercourseto ensurethat the material will not
re-enter the watercourse.
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8 BRIDGES, PIPE ARCHES
AND OTHER OPEN BOTTOM
CROSSING STRUCTURES

Open bottom crossing structures include
bridges, open bottom arches, and open bottom
timber box culverts. Open bottom structures
help to maintain the natural features and the
cross sectional area of a watercourse channel

and therefore aquatic habitand ratural water
flow can be maintained.

Open bottom structures ich do not encroach
on the channel of the watercourse, generally
have fewer maintenance issues, such as debris
blockage clearing and flooding. This type of
structure is less likely to be dammégt beavers
than circular culerts.

8.1 Requirement for submission to NS Environmnten

No submission*

Notification is required if,

Approval required if,

If the bank or bed of watercourse | Bridge:

watercourse.

works (erosion protection) do nd altered, and

watercourse.

altered, and

and

not altered, and structure an{ span is 15 metres or less, and
associated works do not disturl abutments or
disturb  the

Example: bridges that entirely spqd watercourse, ad
watercourse and their associatd bed of the watercourse

alter the bank or bed of thq work is completed between June
and September 30.

(example: single span bridge)
Other open bottom structure:
span is 3600 mm or less, and
arch cannot be more than 2
metres long, and

bed of the watercourse

bank of the watercourse is altere

work is completed between June
and September 30.

conditions of notification arg
exceeded

associated worl or

banks of thgq the bed of the watercourse i
altered,

is nd or

wetland is altered

isnot

*Note: certified watercourse alteration installer is not required for No Submission projects.

8.2 Environmental Considerations

Bridges, pipe arches, and other open bottom
structures are the preferred crossing structures
for aquatic ecosystem protection because the
natural features of the watercourse can be
maintained. Preserving natural features, helps to
maintain the habitat for many species of

vertebrates and invertebrates that inhabit the

watercourse and areas adjacent to the

watercourse. Allowing unrestricted movement

through the crossing and within the watercourse

and watershed is essential for access to feeding
areas and to feeding and spawning areas.

Effects of the crossings on riparian lands (for
example, flooding and scour) can degrade
habitat of riparian plant and animal species.
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8.3 Planning

Erosion/sedimentation and fish passage are two
of the environmental issues thamust be
addressed with this type of installation. An open
bottom culvert avoids the requirement for fish

passage facilities as long as it is installed such

that the placement of the structure including the
foundation and any associated excavation takes
place from the banks of the watercourse
landwards.

The crossing should be installed over a reach of
stream channel that is relatively straight and well
defined. Aligning the crossing structure to the
alignment of the watercourse is necessary in
order to avod scour of the watercourse banks
and scour around the structure.

Request information related to the structured.
size, type) from the certified watercourse
alteration sizer or professional engineer involved
in the project.

1 Properly sized bridges shahave the
capacity to accommodate a 100 year return
period of peak water flow. This means that
there is a probability of a peak flow event
occurring once every 100 years.

9 Bridges must be designed to accommodate a
maximum flow velocity of less than or equal
tol.8m/s.

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

Bridge abutments must be placed outside the
bank full width of the channel to avoid

constriction of the natural flow of water and

reduction of the channel crossection.

It is recommended to use bridgesr open
bottom structuresif:

1 Watercourse slopés greater than 0.5 %, or

1 if a circular / pipeculverts would need to be
greater than 1.8 m (6 feet) in diameter (or
equivalent size of pipe arch culverts

8.4 Construction

Follow the Nova Scotia Watercourse Alterations
Standard if under notification process: General
Conditions and section for bridges and other
openbottom structures. Also follow the design
and sizing provided by the certified sizer or the
professional enginer involved in the project.

If work is completed under an approval, follow
the termsand conditions of the approval.

8.4.1 Key considerations

8.4.1.1 Excavation

Align abutments with the stream banks so they
do not direct the flow into the banks of the
watercourse.

Set the base of the abutment below the possible
depth of scour to prevent undercutting and
scouring beneath the base of the abutment. This
will require excavation to properly prepare the
base and install the abutment.

Locate the abutments or footings at a minimum
elevation below the thalweg of the watercourse
asshown in figure 8L.

In order to avoid disturbing the bed of the
watercourse, consider the depth of your
excavation for the installation of
footings/abutment ad ensure you are able to
complete the work without excavating the bed
of the watercourse. For example, the centre of
the footing/abutment may need to be located 1
m (3 ft) back from the shoulder. An approval is
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required if the bed will be disturbed.
Avdd constricting or blocking water flow.

If the bed of the watercourse is impacted, the
terms and conditions in the watercourse
alteration approval must be followed. The
watercourse must be reonstructed in a manner
that allows fish passage and should ridnthe
morphology or features of the watercourse
upstream and downstream of the crossing.

Clearing activities within 30 m (100 ft) of the
watercourse should be limited to the absolute
minimum required to install the structure and to
stabilize the foreslops. Grubbing should be
restricted to that portion of the righof-way
which underlies the actual footprint of the
roadbed.

The foundation must be stable or reinforced
such that they are capable of supporting the
structure and the loads traveling over time
Follow instruction from manufacturers and from
professional engineers. The following are
guidelines:

9 If the foundation is firm, excavate to a
minimum depth of 30 cm (12 in) below
the streambed level.

9 If the foundation material is very soft,
excavate to a depth of 60 to 90 cm (24
to 36 in) below the streambed level.

1 Where the foundation is not composed
of bedrock, level the foundation and
place a layer of well compacted gravel
15 cm (6 in) thick. Inat foundation,
separate the layers using filter fabric.

8.4.1.2 Placement/construction of

structure
Locate the abutments or footings at a minimum
elevation below the thalweg of the watercourse

as picturedn figure 81.

Abutments or footings must be placed tside
the bank full width of the channel to avoid
constriction of the natural flow of water and
reduction of the channel crossection.

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.

There should be no voids between the footings
of a prefabricated opetbottom culvert and the
bedding material they are founded on.

When installing an opehottom culvert, the
YI ydzfF I O dzZNB ND a
followed. The height of fill and compaction
around the structure must be in accordance with
0§KS YI y dbgedfifatoNsS NI

An openbottom culvert must be founded on
continuous footings. These structures may be
concrete, wood, steel or other materials which
will provide adequate support of the structure.

Use backfill material that is clean, well graded
pit run gravel or rock with good compaction.

The area excavated for placement of a footing or
abutment shall be backfilled up to the elevation
of the bottom of the streambed with
unshrinkable fill or clay type material which is to
be installed in compactelifts of not more than
30 cm at a time, to prevent dewatering of the
streambed.

Complete construction of one abutment before
beginning the second.

See Appendix B for examples of types of bridge
abutments.
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8.4.1.3 Stabilization

All erodible soil along the b&s of the

watercourse adjacent to the footings and
abutments shall be stabilized. Options for
stabilization include rigap, wingwalls and/or

headwalls.

Abutment face and ends shall be protected from
erosion and scour. Erosion protection material
shall beinstalled such that it must not encroach
upon the channel beyond the thickness of the
largest material required, based on velocity of
the watercourse.

If using riprap, all erodible soil must be
blanketed with riprap without constricting the
channel width as it exists in the immediate
vicinity of the crossing and;

Riprap shall be placed around the ends of the
footings at all four quadrants of the structure.

0 Open bottom culverts, such as pipe
arches, must be long enough to allow
a stable foreslopeno steeper than 2
horizontal to 1 \vertical to be
developed if rip rap is being used for
stabilization.

0 Riprap material must be placed at a
maximum of 2:1 horizontal to vertical
slope and is to be sized based on the
calculated velocity of the stream (see
Table 1 Section 7and installed to
minimum thickness of 1.5 times the
maximum stone size.

This area must be stabilized against erosion
with rip-rap or other norerodible material
which extends at least 1 span width beyond
both sides of the arch and up the shoulder of
the road or at least one half the height of the
arch above the structure, whichever is less.

Erosion protection rip rap, wingwalls, and
headwalls must be installed below the thalweg

(line of scour which is deepest channel of flow
within the watercourse).

The upstream and downstream corners of the
bridge abutments should be stabilized using
either riprap or wingwalls to protect the
abutment from scouring or undercutting.

Wingwalls are lateral walls that extend
obliquely from the upstram and downstream
ends of the abutments providing erosion
control, bank stabilization and structural
integrity.

o Wingwalls may be constructed from
squared timber, corrugated steel or
aluminum or concrete.

To construct wingwalls:

0o Excavate the footprint for the
wingwalls below the possible depth of
scour, approximately the same depth
the base of the abutments are set at.

0 Use tiebacks to hold wingwalls in
place against the abutments.

0 As minimum, wingwalls should be

built to the height of the high water
mark.

8.4.1.4 Road approach

Road approaches should be straight and stable
with minimal slope for a distance of 30 m (100
ft) on either side of the watercourse crossing.

Reduce righbf-way widths at watercourse
crossing locations.

The bridge grade should be slightly higher than
the road grade to allow flood water to cross over
the road rather than damage the bridge.

When possible (for example, forestry roads),
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create a small dip in the road approximately 30  ft) of the edge of the banks of a watercourse.
m (100 ft) away from té watercourse to direct
surface water into an ungrubbed area or the Grubbing within30 m (100 ft) of the edge of the

roadside ditches. banks of a watercourse shall be limited to the
footprint roadbed only and should begin only
When possible (for example, forestry roads), once construction of the crossing has begun.

ditches should not be located within 30 m (100

8.4.1.5 Replacing a Bridge

The same guidelines foconstruction apply Note: Any structure on existing roads that is
when replacing a bridger other open bottom crossing a wetland will require standard
structure. During a replacement all stdard approval for instdation or repair.

requirements shall be met.

Figure 81 Open Bottom Arch Span

Open Bottom Arch Span

_ 12 ft (3.660 m)
y o

f—

-

Room for
Anti-Scouring
Stabilization
in accordance
with rip rap size
requirements
Table 4-1

.

8
Bankfull Width

o
Low Flow Channel :

/
. J
S — —— -]
J

. ——

12" (300 mm) from Low Flow to
Thalweg

Scale:1/2in=1ft (12 mm = 300 mm) unshrinkable fill or clay matenial
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9 PORTABLE
BRIDGES

TEMPORARY

Portable bridge structures for temporary
crossing of streams can provide an alternative
to permanent structuresPortable temporary
crossings are constructed or prefabricated
structures that provide access across the
watercourse for a limited period of time. They
are generally used:

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

1 to maintain traffic flow for the general
public while an existing structure king
repaired or replacedand,

to provide temporary access across a
watercourse for short term usgavoid
fording of watercourses)

9.1 Requirement for submission to Nova Scotia Environment

No submissiori

Notification is required if,

Approval required if,

If the bank or bed o]
watercourse is not altered, an
structure and associated work
do not disturb watercourse.
Example: temporary structure
that span the watercourss
entirely. The structures need t
be constructed in a manner the
use does not cause a breakdoy
of the banks or deposits materij
into the watercourseand does
not alter flow of water in
watercourse

disturb

altered, and
work

span is 15 metres or less, and
abutments or associated worK
the banks of
watercourse, and

bed of the waterourse is not

is completed betweel
June 1 and September 30.

conditions of notification are
exceeded

thq or wetland is altered

*Note: certified watercourse alteration installer is not required for No Submission projects.

9.2 Environmental Considerations

When completed properly, portable bridges

can have minimal environmental impact.

Portable bridges should be considered when
permanent bridges are not required or in areas
shown to be environmentally sensitive which
cannot be &oided. A temporary bridge is

defined as a portable structure used for

watercourse crossings that shall remain in place
for a period not to exceed 30 days.

Fording andemporaryculverts are not be used
because their installation results in impact to
aguatic habitat and disturbance to the bed and
banks of the watercourse whereas a properly
constructed portable bridge will avoid
damaging the watercourse.

The temporary crossings and the approaches to
the crossing must be stable and be able to
withstand the planned use. For example: the

approaches must be stabilized to prevent
rutting and subsequent sedimentation of the

watercourse, and the structure and its supports
cannot sink into the bank of the watercourse.

Temporary crossings must be removed so the
structure does not become a barrier in the
watercourse anccause arimpediment to fish
passager scour the watercourse.
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9.3 Planning

Temporary bridges should not be left in place
longterm because the waterway opening is

typically designedb accommodate peak flows,

but only those expected to occur during the

period the crossings required which must not
include the spring freshet period and the

construction materials may not be appropriate
for a permanent crossing. They are often

constructad from untreated timbers which may
collapse due to deterioration if left in place.

In Nova Scotia temporary crossing can be

installed without an Aproval or Notification if
there is no impact to the watrcourse. The
following sectioroutlines some of theexpected

construction methods that are to be met

9.4

Construction

The conditions placed on construction activities

are
the

influenced by the time of year during which
crossing is to be installed and the length of

time that the crossing will be in use. The
installation and maintenance of the crossing
must be given the same environmental
considerations as a permanent crossing.

T

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.

The bridge must completelyspan the
watercourse with the sills or abutments
placedon firm stable groundback from the
top of the bank (minimum of 1 metrejo
the bank is not destabilized and impacted.

The structure shall not touch the water
surface during operation.

==

==

=

=

=

If usingsill logs, pace sill log parallel to the
watercourse to found the stringers on. Sill
logs should be at least 4 m long and have a
minimum diameter of 250 mm.

The deck height shall be a minimum of 250
mm above the bank height and there shall
be at least450 mm between the water
surface and the bottom of the bridge at the
time of installation.

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

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

The width of the structure shall not exceed
one lane.

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

No disturbanceof the bed or banks of the
watercourse is to occur.

The structure shall not touch the water
surface during operation andnust be
designed to carry intended loads.

Fording ido be avoided.

Approach roads on both sides of the
crossing must be stabiéid against erosion

by using brush mats or clean granular
material unless bedrock is suitable to
provide protection from rutting.

Stabilization shall extend back at least 30
metres (100 ft) on either side of the
crossing.

Structure backfill material anéill for the
roadbed is to be clean coarse granular
aggre@te material, durable, non ore

80



Certification Manual for Watercourse Alteration Installers| nod£ o

bearing, norwatercourse derived and nen
toxic to aquatic life Material must not be
sulphide bearing aggregate.

Erosion and sedimentation control
methods must beused to ensure silt or

other harmful materials or substances are
not discharged into any watercourse.

No traveling shall be allowed over
temporary structures unless approaches to
the crossing are stable and the structure
has a deck that will prevent debrifrom
falling into the watercourse.

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. In
unstable (muddy) or potentially unstable
traction aeas, once the support logs are
installed across the watercourse, heavy
gauge plastic, geotextile, or other suitable
material shall be placed on the supports
before the decking material is installed to
prevent debris and mud from falling
between the cracksf the wood (if spacing
between decking) into the watercourse as
the vehicle crosses.

Attach decking to make the structure
more rigid and to prevent debris
generated during travel or maintenance
from entering the watercourse.

1

1

Maintain the structure ® ensure material

does not build up on the runners /
decking and the stream banks remain
stable.

For forestry operations, if using a cable
skidder or dragging tree length logs via a
cable/grapple/clam bunk type system,
temporary structures shall have \aal

posts along the side of the structure to
ensure that trees are not being dragged
through the watercourse when crossing.

Figure 91 Example of temporary
(portable) bridge

Sill log

Sill log
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9.4.1 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 riparian area closely
resembles its preonstruction crossection
and all exposed erodible sotiabilized against
erosion either by rigriapping, hydreseeding or
seeding by conventional means and blanketing
with straw/hay mulch.

1 Clean off bridge surfacand dspose of
material in an area where it will not migrate
back to the watercourse.

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

9 Sill logs and any other abutment material
shall remain undisturbed during and after
removal. The remval of abutments and sill
will cause more damage than leaving them
embedded.

9 Stabilize the approaches and the banks
immediately upon removal with rock,
erosion control matting, hydreeeding or
seeding and mulch (eg., hay or straw).

I Use sediment and erosion control
measures on the approaches.

91 If the bed or the bank of the watercourse
has been impacted, work must be
undertaken to mitigate the impact. Nova
Scotia Environment must be informed.
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10 WHARVES, DOCKS

Wharves and docks are structures extending
into a watercourse. Wharves and docks provide
mooring for boats and provide ready access to

a watercourse for swimming and other
recreational uses. Some wharves on freshwater
bodies are used for commercial or public
purposes, such as fishing outfitters looating
clubs.

10.1 Requirement for submission to NS Environment

No submissiori

Notification is required if,

Approval required if,

if no excavation or disturbance
done to the bed or bank
example:

seasonal wharveshat float or
are on posts that rest on the be

work

there is alteration of the ban
and alteration is less than
metres along the bank, and

is completed betweel
June 1 and Sept. 30, and

the bed is NOT altered

conditions of notification arg
exceeded
exampe: bed of watercourse i
disturbed

*Note: certified watercourse alteration installer is not required for No Submission projects.

Important Note: Contact NS Department of Natural Resources if planning to construct a wharf in

coastalaress.

10.2 Environmental considerations

Structures placed or built in the shallow waters
bordering the banks of a watercourse will
threaten the sensitive littoral zone of the
watercourse. Adding material to aemoving
material from the bed of a watercourse will
damage the littoral zone. The littoral zone is the
near shore section of water where light
penetrates to the bottom. These zones are
often areas of high food productivity

Absolutely avoid disturbana# areas which are
or could be habitat for endangered species of
LX IFyda |yR
Turtle Emydoidea blandingii This endangered
species is found in central southwest Nova
Scotia. One of the major threats to this species
is the human alteration of lake shores used for
nesting.

Do not use materials that may leach toxics into
the watercourse.

10.3 Planning

The best way to prevent harm is to avoid
disturbing the bed and bank of the

watercourse. This can be accomplished by
installng a seasonal floating wharf or seasonal
wharf on posts, or a combination of the two.

Seasonal wharves are structures which are
removed for the winter season which prevents
damage to the structure as well as avoids
scouring the bed of the watercourse. A wharf
can be anchored to the shore in various ways
which do not harm the bank of the

FYAYEFE &a® C2waesquiseysugh @ssholtingigto large rogkRor y 3
aFSSi

LX I OAy 3 Iy OK2 NR y 3
Cantilever and suspension docks are also good
options.

Another way to Ilimit disturbance to a
watercourse is to share a dock or wharf with a
neighbour. Also remember thaiharves are
not always needed for enjoyment of water
front property.
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Work that covers or disturbs the bed of a
watercourse should be avoided Work
disturbing the bed requires an approval from
NS Environmenand will only be granted for
exceptional circurstances.

Check guide on species at risk and their habitats
to ensure protection of endangered species.
Species at risk are often associated with
watercourses, wetlands, and land next to
watercourses. Sewww.gpeciesatrisk.caand
contact the Regional Biologist with Nova Scotia
Department of Natural Resources.

idKS
for

{SS
Wetlands

T2({(26Ay3

Tomorrow: A landowner

10.4.1 Key Considerations :

Minimize the size of the wharf or dock
structure.

Minimize the amount of disturbance in the
riparian zone of the watercourse, including the
removal of natural vegetation and excavation.
The riparian zone is the land next to the
watercourse.

Avoid disturbing agas that is habitat for species
at risk. Check guide on species at risk and their
habitats to ensure protection of endangered
species. Species at risk are often associated

3 dzA \With watercoursels, iti@nds] andl I&nd next tf R

watercourses. Seaww.speciesatrisk.cand

Stewardship Guide for Species at Risk in Nova contact the Regional Biologist with Nova Scotia

{ 02 (G A Wméw.spedesatrisk.ca The guide

contains diagrams of waterfront properties
which maintain natural and healthy riparian
and aquatic habitat and provide guidance on
environmentally responsible dock construction.

10.4 Corstruction

Follow the Nova Scotia Watercourse
Alterations Standard if under notification
process: General Conditions and Wharf or Dock.
If work is completed under an approval, follow
the terms and conditions of the approval.

Department of Natural Resources.

Use appropriate materials that will not leach
toxic substances in the water and impact water
quality Gee section5.4). Try to build with
untreated lumber. Do not use paint as it will
chip off and contaminate the wateroose.

Avoid using expanded polystyrene which will
breakdown over time and contaminate the
watercourse. Closedell extruded polystyrene
is better but should be permanently encased
inside structure.
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11 BOAT LAUNCHES AND
SLIPWAYS

Boat launchesnd slipways are areas along the
bank of watercourses used to load and unload

boats from trailers. The objectives are to
provide launch areas that have minimal
disturbance on the watercourse and are stable
to aid in the prevention of siltation entering the
watercourse.

11.1 Requirement for submission to NS Environment

No submission

Notification is required if,

Approval required if,

No alteration to the bank or be
of the watercourse.

there is alteration of the ban
and alteration is less than
metres along the bank, and
work completed between June
and Sept. 30, and

the bed is NOT altered

conditions ofotification are exceede

*Note: certified watercourse alteration installer is not required for No Submission projects.

11.2 Environmental considerations
Structures placed or built in the shallow waters
bordering the banks of a watercoursill
threaten the sensitive littoral zone. Adding
material to or removing material from the bed
of a watercourse will damage the littoral zone.
The littoral zone is the near shore section of
water where light penetrates to the bottom.
These zones are oftemreas of high food
productivity.

11.3 Planning
The number of boat launches on a lake or other

watercourse needs to be minimized to reduce
environmental impact.

The following are some suggestions which are
preferable to having a boat launch at every
property surrounding a lake:

T Community boat launch or launch area
open to the public

1 Share a launch with a neighbour or
several neighbours

Check guide on species at risk and their habitats
to ensure protection of endangered species.
Species at risk are oftermassociated with
watercourses, wetlands and land next to
watercourses. Se&ww.speciesatrisk.cand
contact the Regional Biologist with Nova Scotia
Department of Natural Resources.

{SS GKS 7¥F2¢tf 2thyAgkas afddzA RS
Wetlands for Tomorrow: A landowner
Stewardship Guide for Species at Risk in Nova

{ 02 ( A Wméw.spedkesatrisk.ca The guide
contains diagrams of waterfront properties
which maintain the natural ankealthy riparian

and aquatic habitat.

Boat launches and slipways should be located
at stable sites along a watercourse to ensure
shoreline erosion and sedimentation can be
controlled. Approaches should be fairly flat to
reduce the chances of vehicles spimg and
destabilizing the travel surface and to minimize
the excavation of material beside the
watercourse and the shore or bank of the
watercourse.
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The following types of work should be avoided,
unless the construction method is required in
exceptional circumstances and an approval
from Nova Scotia Environment is granted.

1 Installing or constructing a structure that
covers the bed of the watercourse

1 Dredging of the watercourse

1 Placement of rock or gravel on the bed of
the watercourse

11.4 Construction

Follow the Nova Scotia Watercourse
Alterations Standard if under notification
process: General Conditions and section titled:
Removal of material from the bank for a boat
launch or slipway.

If work is completed under an approval, follow
the terms and coditions of the approval.

11.4.1 Key considerations

Minimize the amount of disturbance next to
watercourses. This will reduce the risk of
sediment entering the watercourse. Maintain
natural vegetation on the banks and next to the
watercourse to maintain habitat for plant and
animal life and to maintain wilide corridors.

Absolutely avoid areas with steep terrain and
wet areas.

It is not permitted to place any gravel, concrete
or other material in the watercourse except

under very exceptional circumstances and only
with an approval from NS Environment.
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12 WATER INTAKES (including
dry hydrants)

A water intake isised to withdraw water from
a watercourse for the purpose of irrigation,
manufacturing,  firefighting, = aquaculture
facilities, or other usesThe size of intake and
extent of work to install variesgreatly
depending on the project.

Dry Hydrants are water intake structures

to the bottom end which extends into the
watercourse, often installed for water source
for firefighting.

The objectives are to minimize disturbance to
the bed and banks of the watercourse during
installation; to prevent the impingement,
entrainment or Kkiling of fish and the
withdrawal of a volume of water from a
watercourse while maintaining sufficient flow
and depth of water to ensure that fish habitat is

consisting of a standpipe buried in the bank of protected, and fish passage is maintairead

a watercourse with a horizontal pipe connected

to maintain downstream water quality.

12.1 Requirement for submission to NS Environment

No submissiori

Notification is required if,

Approval required if,

Ifintake is placed on bank or be
of watercourse without any
alteration or disturbance

there is alteration of the ban
and alteration is less than
metres along the bank, and
work completed between June
and Sept. 30, and

the bed is NOT altered

Example burying pipe in bank o
watercourse

conditions of notification are exceede

Example if the bed of watercourse i
disturbed through excavation and/c
infilling.

An approval is required if greater thg
23,000 litres of water is withdrawn pe
day

the bed i1s NOT altered

Example burying pipe in bank
of watercourse

infilling.

An approval is required if greater tha
23,000 litres of water is withdrawn
per day

*Note: certified watercourse alteration installer is not required for No Submission projects.
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12.2 Environmental considerations

See section2 for general environmental

considerations.

In addition to the excavation within the
watercourse, he withdrawal of water from a
watercoursemaycause a negative impact:

1 The volume of water remaining in the
watercourse must be adequate for the
maintenance of aquatic life and fish
passage. Decreasing the volume of water in
the watercourse may result in an increase
in temperature, making it intolerable for
some species of fish. A decrease in water
level or flow can also diminish suitable
living space for fls, reduce the habitat and
production and delivery of food organisms
and accelerate sediment deposition.

9 The water withdrawal should not cause
issues for other watercourse users
downstream such as  commercial
operations or agricultural users.

1 The water wihdrawal must not cause any
fish or other aquaticlife to be removed
from their habitat. The intake mushot
allow fish to be impinged, entrained or
killed.

I Water intake structures must be installed
so that they do not present an obstruction
to migrating fsh

12.3 Planning

Minimize the disturbance to the watercourse. If
the withdrawal is seasonal and temporary (and
in a secure area), you may be able to place the
water line over the bank and into the
watercourse without any alteration to the
watercourse. Or younay only need to trench
through the bank of the watercourse if the
depth of water at the bank is sufficient to
prevent freezing of a permanent waterline or
piping in the winter. Trenching the bed of a
watercourse or creating a sump in the
watercourse shold be avoided when possible.

Whether the water is withdrawn from a flowing
watercourse such as a stream, creek, river, or
brook, or a standing body of water such as a
lake or a pond, the following concerns must be
addressed before the project begins:

1 Thewater withdrawal must not cause any
fish or other aquaticlife to be removed
from their habitat. The intake must be
screened to preventaquatic life from
entering the structureand to avoid the
killing of fish Sufficient screen area must be
provided with openings to ensure that
approach velocitiesdo not impinge or
entrain aquatic lifeRefer to AppendiXto
calculate the screening requirements that
are appropriate for your project

1 The volume of water remaining in the
watercourse must be adequate for the
maintenance of aquaticlife and fish
passage.

I Water intake structures must be installed
so that they do not present an obstruction
to migrating fish.

12.4 Construction

Follow the Nova Scotia Watercourse
Alterations Standard if under notification
process: General Conditions and Permanent
Water Intake or Dry Hydrant.

If work is completed under an approval, follow
the terms and conditions of the approval.

12.4.1 Key Considerations:

Minimize the amount of excavation next to the
watercourse. This will reduce the risk of
sediment entering the watercourse.

Minimize excavation of the bank and bed of the

watercourse to only what is absolutely
necessarylf trenching is necessary ke it as
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narrow as possible by using a narrow
excavator/backhoe bucket.

If the bed or bank of the watercourse has been
excavatedareas must be backfilled with clean
material and must be protected with rock to
prevent erosion. The profile of the baclddl
areas must align with the natural bed or bank of
the watercourse.
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13 UTILITY CROSSING (FOR
EXAMPLE, PIPELINES OR The objectives are to place a seamless pipeline

or cable across the watercourse without
CABLE) or cat _

impacting the aquatic ecosystem or release of
material, creation of a barrier to fish passage

P'ﬁe“ned_ an_(kj)l gable C“’SS'”QS _are _lOC?t'OnS and to prevent the harmful impacts from the
where distribution or transmission pipelines installation methodology on fish and fish

carrying petroleum products, sewage or water, habitat
or where fibre optic or electrical cables cross a
watercourse.

13.1 Requirement for sbmission to NS Environment

No submissior Notification is required if, Approval required if,

If there is no alteration ol there is alteration of the ban| conditions of notification arg
disturbance to bed or bank and alteration is less than | exceeded
Example: aerial utility crossing| metresalong the bank, and
work completed between June| Example if the bed of watercourse i
and Sept. 30, and disturbed

the bed is NOT altered

*Note: certified watercourse alteration installer is nequired for No Submission projects.

13.2 Environmental considerations 3. Release of drillingnud/fluids and other
substances into the watercourse due to
See section2 for general environmental improper disposal or unexpected release
considerations associated with alterations to through fractures in substrate. Often §
the bank, bed and riparian areas of NETSNNBR -au o a | aFNF O
watercourses.
13.3 Planning

Additional harmful impacts resultin from
constructing a pipeline/cable crossing can be There are several categories of pipeline

significant. Concerns include: crossing constructiormethods The method
chosen depends on habitat sensitivity, size of
1. Degradation of water qualitg from the watercourse, approach slopes, channel and

release of drilling fluids or sediment during flow characteristics. Emphasis should be placed

directional driling and from leaking on habitat sensitivity. Highly sensitive areas

pipelines or fuel spills. should not be considered for a crossing gite
identified  critical  habitat). Pipeline

2. Dewatering of watercourse during characteristics and cost will also influence the

directional drilling or boring under method chosen. A brief description of each

watercourse. method and the advantages and disadvantages
from an environmental standpoint are
outlined below.
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13.3.1 Trenching and res toring
watercourse

Trenching across a watercourse may be an
acceptable method of installing pipelines or
cables.Excavation in the watercourse must be
isolated from waterflow using methods
outlined in section 5.1 (Water Control
Measures) namely dam angump, temporary
diversion or cofferdamUJpon completion of the
work the watercourse channel must be
restored.

Figure 131 Boring Method

13.3.2 Going under or over a
watercourse

Boring Method involves boring under the
watercourse from a pit on one side of the
watercourse to a pit on thether side, with, or
without casing. This method is suitable in
situations where the bed of the watercourse
cannot be disturbed and whe the water table
is low. Seeifjure13-1.

Pits may needto be dewatered onto
surrounding land. There is a possibitifysump
water causing sedimentation of watercourse.
Deep pits cause disturbance of approach slopes
and there isa possibility of pits caving in.

[ pit |

1

| Br}rlng machine /

. oy

fH S s { e
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, o
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Directional Drilling

Directional drilling is accomplished by setting
up a drill rig on one approach slope and drilling
to a target on the opposite approach slope. Can
be used in large watercourses with sensitive
aquatic habitat and where there is no instream
activity allowed.Seefigure 13-2. The substrate

material and conditions must be analyzed to

Figure 12 Directional Drilling Method

determine ifdrilling fluids could travel through
the material under the watercourse and enter
the watercourse.Fractures are a route for
pressurized drilling fluids to be releasauo
the watercourse.

Drilling fluids must be disposed of properly.
Drilling fluids must not enter the watercourse.

Drilling rig N
§ ;-{ % . . F; }}’{3
4 1 - { No Clearing > & ¥
a7 \. oy L = 1 ,— r""lr“" % | |
SN P
Support U-\I T -~ l
equipmel ., O ) ]
Small sump e, \ Watercourse / ‘ E;ggetizqﬂ?rrséyt;mrk
(if drilling through rock) “‘-..___ T fabricate crossing
_____________________ section
Aerial Category process: General Conditions and Utility
Crossing.

Bridge Attachment Method - involves
attaching a line to an existing bridge structure
or trestle. This method is used on large
watercourses with unstable approach slopes
and sensitive habitat where there should be no
instream activity. Often used in deep gorges, or
canyons or in tban areas where numerous
bridges already exist.

SelfSupporting Bridge or Span Method
involves constructing a bridge or abutments to
carry line. It is used in large watercourses with
sensitive habitat where no instream activity is
allowed and or in dep ravines or gorges.

13.4 Construction

Watercourse
notification

Scotia
if under

Follow the Nova
Alterations Standard

If work is completed under an approval, follow
the terms and conditions of the approval.

13.4.1 Key considerations:

Ensure there is a plan for proper disposal of
drilling fluids if using directional drilling method
and a contingency plan in case of an emergency
adzOK | & ddii ¢ @F NI O

Has the material under the watercourse been
analyzed(i.e., geotechnical investigationand
has it been determined thathat pressurized
drilling fluids cannotenter the watercourse
through fractures in substrate (soil, rock) beside
and under the watercourse?
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If boring method is used, is the depth and size
of the pits on each side of the watercourse
reasonable? Are potential problems being
created as a result of the size of the pits next to
the watercourse. Ensure the pits do not
dewater the watercourse. Ensure there is a plan
to deal with water which collects ithe pitsas
sediment laden water cannot be pumped
directly into the watercourse.

Trenches across a watercourse must be
backfilled in such a way that thgrade and
profile of the natural stream is maintained.
Backfill material and erosion protection
material must conform to sizing requirements
in section16.
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14 REMOVAL OF MATERIAL

FROM WATERCOURSE If beaver dam removal is necessary the
objectives are to minimize impacts on aquatic
(BEAVERDAMS) habitats when beaver dams are removed and

for the protection of infrastructure or property
(e.g. roads, septic systems, wells, basements,
etc.). The partial or complete removal of beaver
dams to allow anadromous fish passage and/or
improve fish habitat.

A beaver dam is a barrier across a watercourse
constructed by beavers to impound water,
control the flow or raise the level of water. This
barrier or dam is usually constructed of wood,
organic matter, mud, gravel and rocks.

14.1 Requirement for submission to NS Environment

No submissior Notification is required if, Approval required if,

If there is no alteration ol No option. Removal will result idisturbance to bed
disturbance to watercourse or bank of watercourse

especially if material has beg Example if machinery is used to dig o
recently deposited. material embedded in watercourse
Example if the material is

removed by hand or with

grapples

*Note: certified watercourse alteration installer is not required for No Submission projects.

IMPORTANNOTENova Scotia Department of w reduce downstream flooding and sediment

Natural Resources must be contacted prior to loading during storm events by trapping
the removal of beavers or beaver dams. A and storing excess water;

Nuisance Wildlife Permit is required for the

destruction or removal of beavers. w reduce channel scouring and stream bank

erosion during high wateevents;

w form natural lakes and ponds, and maintain
14.2 Environmental considerations existing ponds;

See section2 for general environmental f Provide habitat for some species at risk

considerations associated with alterations to adzO0K | & .t FPYRAY3QaA
the bank, bed and riparian areas of Ribbonsnakgeand,
watercourses.

w supply summer and winter habitat for fish.
Beaver dams are important for providing
valuable ecological diversity and are a primary Beaver dams can also disrupt thabitat of
natural method of creating new wetland other wildlife species, flood upstream property
habtat for a variety of fish and wildlife. or threaten downstream property.
Wetlands constructed by beavers can:
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Beaver dams can:

w reduce spawning habitat;

w create barriers to fish migration;
w increase water temperatures;

w alter riparian vegetation;

w causecontamination of watercourses with
DAFNRAF f1Y0of Al

w obstruct watercourse crossing structures,
which can result in the flooding and erosion
of roadways;

w cause flooding which can have a negative
impact on landscaping, septic systems,
wells, basements and the use of private
properties;and

w cause increased erosion, destruction of
stream channel and banks due to beaver
activity

Uncontrolled beaver dam removal could result
in:

w A flush of sediment that can smother
downstream habiats and incubating or
emerging fish;

w Flooding and erosion of downstream
properties;

w A rapid reduction in pond depth, that can
result in stranding and killing species of fish,
amphibians, birds as well as aquatic and
terrestrial plants;

w Scouringand erosion of the downstream
channel and banks;

w Rapid changes to downstream water
temperatures;and

w Potential contamination of downstream
wells.

14.3 Planning

Beaver dams are not to be removed when:
1. Property damage is not demonstrated;

2. The damis on the outlet of a lake, unless it

6 a0 Sl daNde TemBhStiEdithiat the lower water

level will be beneficial to wildlife and all
property owners are supportive of the
action;

3. The impoundment has established a
wetland that is being utilized by breeding
waterfowl. Removal can only take place
after the waterfowl broods have lefgnd

4. ¢KS 4. SFGSN) 5+ Y wSY20!I ¢
cannot be met. The guidelines are found in
the Beaver Dam Removal Code of Practice.

For more information on the removal of beaver
dams pkase refer to theBeaver Dam Removal
Code of Practice (NSEDNR/ DFQ at:
http://www.novascotia.ca/nse/wetland/docs/
BeaverdarmRemovalCodeof-Practice.pdf

In areas of recurring problems, use of beaver
dam management devices such a pond
levellers, culvert screening devices, etc. should
be considered. These devices must maintain
both water flow and fish passage. The careful
selection of a watercourse crossingstture
may reduce the occurrence of beaver dam
blockages. Bridges and opéottom culverts
are less likely to be dammed as often as circular
culverts
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14.4 Construction

Follow the Beaver Dam Removal Code of
Practice (NSE/ DNR/ DFO, 200%:t
http://www.novascotia.ca/nse/wetland/docs/
BeaverdamRemovalCodeof-Practice.pdf

If work is completed under an approval, follow
the terms and conditions of the approval.

14.4.1 Key considerations:

Beaver dams can only be removed if the dam
and associated flooding is causing damage or is
an immediate threat of damage to property or
infrastructure.

The beaver must be removed prior to
undertaking the removal of the beaver dam.
Their removal must be undertaken in
compliance with all Acts and Regulations.

Beaver may only be destroyed or removed as
authorized under a Nuisance Wildlife Permit
issued by Nova Scotia Department of Natural
Resources.

Non-mechanical (by hand) removal of beaver
dams is the preferred method. This method
minimizes disturbances to the bed and banks of
the watercourse and should be considered
wherever possible.

Removaby hand can include using hand tools
and winching the material out. No heavy
equipment will be allowed in the water body or
on its banks to do work. Material may be cabled
or chained out of the channel by machinery or
equipment stationed a minimum safastance

of 15 metres from the immediately adjacent
stream bank.

Removal of dams during the period from
October 1st to May 31st should be avoided in
order to reduce the risk of sediment transport
downstream when fish eggs and juvenile fish
are in the grave

The removal of the beaver dam will be limited
to the debris used to build the structure.
Original watercourse bed and bank material
may not be removed or disturbed. If an
alteration is planned, a watercourse alteration
approval must be obtained fromNova Scotia
Environment prior to undertaking the work.

The pond should be drained by pumping down
or siphoning. All water should be released in
the same watercourse downstream of the dam.
This results in a reduced potential for
suspended sediments whicls important for
fish residing in the watercourse. If there is any
silt laden water it should be directed away from
the watercourse into heavily vegetated areas,
settling ponds or other filtering devices for
treatment prior to entering any watercourses.

The impounded water should be released over
an extended period so as to minimize silt
flushing from the impounded area and reduce
channel erosion downstream due to the
increased discharge and water velocities. The
maximum allowable depth of water spilling
over the structure at the drainage point is 10
centimetres. The width of the opening created
shall be no greater than the width of the
watercourse downstream of the dam. It is
recommended that it take a minimum of 1 day
per 0.5 hectare of ponded surfaceearto drain
the impoundment.

Any fish that become trapped in isolated pools
or stranded in newly flooded areas shall be
relocated to the main channel of the
watercourse A license to collect and move fish
may be required and obtained from DFO prior
to the fish rescue. Please contact DfR@ugh
the National Online Licensing System at
http://www.dfo -mpo.gc.cal/indexeng.htm

In areas where dams are recurring problems, it
is recommended that culvedcreens or guards
be used.

Debris removed from the beaver dam must be
placed above the high water mark and disposed
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of in such a way so that it does not get washed
back into the watercourse by floodwaters.

Once the pond has been drained, the exposed
sediment should be seeded and mulchedy(
blanketed with hay or straw) for stabilization
purposes. This will help reduce the amount of
sediment washed downstream in subsequent
runoff events. Reegetation with planting
native trees and shrubs are imgant for
restoring riparian areas.

If there is insufficient time in the growing
season to germinate seeds, exposed soil must
be stabilized to prevent erosion and -re
vegetated the following spring.
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15 REMOVAL OF MATERIAL
FROM WATERCOURSE

The removal ofmaterial from a watercourse
may be any of the following:

1 Removal of foreign material which is
embedded in the natural material of the
watercourse, such as garbage (old vehicles,
fridges, shopping carts etc.) where silt,
gravel, etc. has been deposited kater
flow around or over the material.

1 Removal of foreign material which is not
embedded in the natural material of the

watercourse, such as recently deposited
garbage)

1 Dredging, removal or moving natural
substrate material in the watercourse

This section does not cover the replacement or
decommissioning of bridge or culvert crossing
structures which are considered in the crossing
sections.

This section does not include the removal of
obstructions that impound water, such as dams
and causeway. This alteration type may have
a significant impact on the aquatic environment
and must be considered carefully through the
review d an application for approval.

15.1 Requirement for submission to NS Environment

No submissiori

Notification is required if,

Approval required if,

If there is no alteration ol
disturbance to watercourse
especially if material has beg
recently deposited.

Example if the material
removed by hand or

grapples

No option.

is
WitH

or bank of watercourse

*Note: certified watercourse alteration installer is not required for No Submission projects.

15.2 Environmental considerations

See section2 for general environmental
considerations associated with alterations to
the bank, bed and riparian areas of
watercourses.

The possible negative consequences of a poorly
planned dredging operation can be significant.
These operations have the potential to alter
and/or destroy fish and fish habitat, negatively
affect water quality and to impact private
property. Every dredgingroposal is unique,
and the possible impacts must be carefully

considered at the design stage taking into
account the potential for environmental impact
of the dredging site and the disposal site.
Consideration must also be given to
neighbouring propertiesand other activities
such as recreational and commercial
operations.

Some negative impacts of dredging include:

1 Physical Impact to the bottom substrate
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Disruption of the benthic habitats caused by
excavation or burial can result in a direct loss of
fish habitat. Organisms may also become
entrapped by the dredging equipment or

buried during the operation.

9 Turbidity and Sedimentation

This can occur at the dredging site, during
transportation to the disposal site, or at the
disposal site. Increased viels of suspended
sediment can interfere with the necessary
functions of aquatic species, such as migration
and feeding, and can be lethal, if concentrated.

Disturbance and exposure of anoxic sediments
can deplete oxygen from the surrounding
waters. The lksemical oxidation of metals and
other inorganic compounds uses dissolved
oxygen present in the water. This process can
occur at the dredging site and/or at an
underwater disposal site

I Release of toxic substances

Toxic hydrogen sulphide gas is often tradpn
sediments and can be released by disturbance
to these sediments. In particular, sediments
high in organic content such as wood or debris
have the potential to promote the formation of
hydrogen sulphide and ammonia.

Trace elements, which are often uod in
association with finer grained sediments, can
be introduced into the water when the
sediments are dredged, and may be taken up by
aguatic organisms.

Dredging of contaminated sediments may
release contaminants directly during the
dredging process oms a result of runoff,
leakage, or leaching from the spoils at the
disposal site.

1 Disruption of hydraulic regime at the
disposal site

Dredged spoils are often disposed of behind a
containment dyke at or near the bank of a
watercourse. The containmerdyke must be
capable of retaining the spoils inside the
reclamation area.

Introduction of excessive amounts of sediments
into the watercourse could affect the existing
hydraulic regime.

Sediment may be returned to the watercourse
by the erosive action fowind, runoff, and
currents or by mass movement or slippage of
the material caused by instability of the
dumped poils or the underlying ground.

1 Disruption of water current patterns and
the natural transportation and deposition
of bed material

15.3 Planning

15.3.1 Removing foreign material

If the foreign material has been recently
deposited and it is not embedded in the
watercourse substrate, the material can be
removed. Consideration of the removal
technique, depending on the size of the
material is important. The material may be

lifted out by hand, equipment or machinery.
The material is not to be dragged, dredged or
scraped out of the watercourse such that the
natural watercourse is disturbed. Vehicles, such
as excavators or trucks, are not to enter the
wateroourse.

The removal of major obstructions or foreign
material embedded in the watercourse should
only be carried out when the benefits of the
removal exceed the cumulative effects of the
associated environmental impacts. Planning for
this type of alteratim must not only involve
choice of machinery and timing but also an
analysis of the positive and negative effects of
the removal of the structure on the
environment.
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15.3.2 Dredging

Dredging is the excavation of material from the
bed of a watercourse byechanical means.
Dredging may be considered for a number of
reasons including the following:

1. Navigation - To remove accumulated
bedload material as a result of high flow
events to restore the channel to its natural
conditions. For example, to deepen
chamels, lakes, canals, harbours, or inlets
for use by boats.

2. Foundation preparation- to remove
unsuitable material at proposed locations
for supporting structures such as piers

3. Environmental excavation of unwanted or
polluted materials such as mine liags or
contaminated sediments

4. Water reservoir to increase the size of an
existing reservoir or to create a new water
reservoir for domestic or firefighting
purposes or to remove accumulated
sediment in existing reservoirs

5. Flood prevent- to clear tannels or

blockages of accumulated bedload
material.
If this work is absolutely required, the

objectives are to minimize the impact of the
dredging operation on fish habitat and fish
passage, to minimize sedimentation of the
watercourse, to prevent coamination of the
water, and to avoid degradation of shorefront
properties and disruption of commercial
operations such as fisheries and aquaculture
operations.

15.4 Construction

Follow the Nova Scotia Watercourse
Alterations Standard if undernotification
process: General Conditions and Removal of
Foreign Material.

If work is completed under an approval, follow
the terms and conditions of the approval.
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16 PLACEMENT OF ROCK OR
OTHER EROSION
PROTECTION MATERIAL

Erosion protection or banktabilization is rock
(rip-rap), structures and/or vegetation used to
stabilize and protect the banks of a watercourse
from the scouring and erosive action of water,
ice, or floating debris within the watercourse or
surface runoff from the land borderinghe
watercourse. Activities in a watershed like

forest harvesting, agriculture, and urban
development may increase bank erosion.

The objectives of erosion protection are to
prevent urther loss of material from unstable
banks of the watercourse and propgrt
adjacent to the banks of the watercourse, to
control channel meander and prevent
undermining of a structure and to prevent
sedimentation of the watercourse.

16.1 Requirement for submission to NS Environment

No submission

Notification isrequired if,

Approval required if,

No option

protect the

work

Placing rock or structure t

watercourse, and

protection is less than 5 metre
along bank, and

is completed betweel
June 1 and Sept. 30.

bank of thg than described under
conditions.
Example if the bank disturbancg

exceeds 5 metres.

16.2 Environmental considerations

See section2 for general environmental
considerations associated with alterations to
the bank, bed and riparian areas of
watercourses.

Maintaining the natural bank and vegetation
along watercourses will in most cases prevent
excessive erosion of the bank. When vetgien

is removed, the scour and erosive forces can
have devastating impacts which can be difficult
and expensive to remedy.

Vegetation regulates the water temperature
and provides shade, cover, and food for fish and
aquatic insects as well as wildlife along the
shoreline.

16.3 Planning

If presented with a situation where there is no
evidence of erosion, the best course of action is

to maintain the natural bank and vegetation

along watercourses. This will in most cases
prevent excessive erosion of the bank and
should not be disturbed.

If erosion is evident, there are a few types of
erosion protection:

1 Vegetative measures;

9 Structural neasures such as Frigap (rock or
stone) wire baskets, timber crib, retaining
walls and

1 Combination of rir)ap and vegetation

The method used depends on the magnitude

of the erosive forces and economic feasibility

as well as the availability ohaterials in the
area the erosion is taking place.
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16.3.1 Vegetative Measures

helping to maintain moisture. It isot a
permanent solution and should not be used in

Vegetation such as trees, shrubs, vines, grasses, areas where the water in the watercourse will

other plants or combinations of different
species can be used to stabilize and protect the
banks of a watercourse from the erosiaetion

of waves, ice, and debris within the
watercourse. Other erosion control measures
should be avoided if vegetation can be used or
they should be used in combination with
vegetation whenever possible.

If the banks are stable and have slopes of 2:1 0
flatter, vegetation provides an excellent
protection against soil erosion. It also promotes
terrestrial or aquatic animal habitat along the
banks of the watercourse and in the
watercourse. Vegetation is more compatible
with the natural watercourse chargaristics.

The degree of erosion protection offered by
vegetative measures increases as the plants
and root system grow and spread.

Vegetative protection is less costly than other
measures and requires little or no maintenance
once established.

Plans chosen should require little maintenance
and be suited for the soil and climate conditions
of the site. Conditions may vary greatly across
the Province and plans for stabilization must be
adapted to each specific site. Plants must be
capable of having dese growth and fibrous
roots, which provide complete soil cover. The
selected species should be easy to plant, fast
growing, requiring little or no irrigation,
fertilizer or maintenance. Plants should be
native to the area and not invasive.

Examples of pints used include: alders,
willows, poplars, shrubs, clover, timothy and
trefoil.

Mulch is often used as a temporary protection
measure to protect sites from erosiv&ction
from rainfall until vegetation is established; it
will also aid in the growth of egetation by

wash it away. Mulch improves water
infiltration, reduces rainfall impact and reduces
surface erosion from rurf@ Materials
commonly used as mulch include: straw, hay,
wood, bark chips, nets and erosion control
mats.

16.3.2 Combination of vegetation and
rip -rap

A combination of ripp|ap and vegetation is a
good option, especially when immediate
protection is needed taoeduce erosie action.
Vegetation needsime to become established
but will provide a more natural bank area than
using only riprap or other structural methods.

16.3.3 Structural Measures

Structural measures that may be employed
include riprap, wire baskets, timber cribs,
steel or concrete and logs.

Riprap means rock, cobbles, boulders, or
broken stone placed along the bank or bed of a
watercourse as protection against erosion by
water or the elements. Ripap must be a well
graded mixtue that consists of clean, hard,
sound, durable rock.

1 Riprap can be used to prevent erosion on
the banks of a watercourse if they are no
longer steeper than 2:1 or if the velocity of
the flowing water prevents the use of
vegetation.

1 Riprap depends on the soil beneath it for
support therefore itcannot be used on
unstable slopes.

1 Follow the riprap stone size chart in Table
1. In order to determine the size and
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guantity of material required to do bank
stabilization with riprap or the strength of
materials required to build a retaining wall,
the velocity of the water must be
determined.See Appendi® for method to
determine riprap size. You may wish to

Table 1: Ripap stone size chart.

speak with a certified watercourse
alteration sizeior engineeffor asgstance in
determiningthe water velocity and the size
and quantity of riprap material for bank
stabilization).

Class 1 Class 1

1:100 year flow velocity up to and including At least 70% of the rijpap must be between 0.3 1
m per second and 0.45 m

Class 2 Class 2

1:100 year flow velocity greater than 3 m p At least 70% of the ripap must be between 0.3 n
second and up to 4 m per second and 0.75m

Class 3 Class 3

1:100 year flow velaity above and includin¢ At least 70% of the ripap must be between 0.5n
4 m per second and 1.2m

Figure 161 Lake Bank Stabilization usingfRap

Lake Bank Stabilization
using Rip-rap
| Minimum thickness of

layer of rip rap 1.33 times
the maximum stone

Remove top portion
of bank to achieve |
proper slope

' Bed of Watercourse |

I

Filter Blanket or '

/ 1 MAX. | Gravel Layer

15

i Toe of present day bank

Minimum depth of trench
equal to maximum stone size
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Vegetative measures and fipp are usually the
least expensive alternativa@lthough they may
not be applicable methodologies depending on
the slope of banks, excessive wave or ice action.

Wire baskets are heavy gauge wire cages or
baskets filled with rock then stacked like a
retaining wall to protect the exposed soils. They
canbe used to armour the eroding of slumping
banks of the watercourse or to divert the flow
of water away from an eroding channel section.

1 Rock filled wire baskets can be used where
the velocity of the water is high or where
the banks are steeper than 2:1dithe area
may not be available to manufacture the
slope to a 2:1.

1 Rock filled wire baskets, properly installed
and using suitable material, can have a life
span of 30 to 50 years.

9 Steeper slopes, in general, mean increased
potential for erosion. Prepation of the
banks should take place immediately
before placement of the wire baskets

Retaining walls are walls consisting of timber
cribwork, concrete or metal, built to lend
stability to the banks of the watercourse.
Timber cribs are squared hemlockirtarack, or
lumber may be utilized to protect exposed soils.
Retaining walls of concrete or steel may be
constructed; see sectioh4for materialswhich
are not acceptable for use in watercourses.
Steel must be appropriately treated for use in
the type ofwater.

1 Retaining walls must be soundly
engineered by a Professional Engineer
licensed to practice in the Province of Nova
Scotia. This section is intended to provide
guidance to the Recognized Individual to
determine if a retaining wall may be the
best qtion for erosion protection at a
particular site.

1 Retaining walls can be used on steep or

vertical banks.

i The retaining wall materials must be
designed to withstand water forces from

high velocity, wave action and ice
movement.
16.4 Construction
Follow the Nova Scotia Watercourse
Alterations Standard if under naotification
process: General Conditions and Erosion

Protection of Bank of Watercourse.

If work is completed under an approval, follow
the terms and conditions of the approval.

Key considrations:

Erosion protection works should be placed
immediately following site preparation.

The sequence for construction includes
removal of existing bank material to 1.5 times
the thickness of the maximum stone size;
grading the surface of the bankfgllowed by
placement of the riprap material.

Erosion protection must be keyed into the bed
and bank of the watercourse, original bank soils
must be excavated to the depth of the erosion
protection materials asot to infill the channel

of a flowing watecourse or the bed of a lake or
pond.

The backfill material behind eetaining wall
wire cage orip-rap mustbe compacted to help
prevent future washout due to high flows.

RipNJ LJ aK2dzZ R y2d4 08

watercourse in the area of erosion. The rock is
to be placed by hand or with machinery so the
thickness of the layer is appropriate and the
watercourse is not infilled and the channel is
not encroached upon. The rock siu

adequately cover the exposed soils as per
requirements in the NS Watercourse
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Alterations Standard. It should not be placed in of drainage tile behind the wall or a French
layers but in a dense, well graded mass of stone drain type system.
with minimal voids.

Riprap shall be installed in a downstream
direction.

The ends of the protected area are to be keyed
into the natural bank so erosion and scour does
not occur at this point.

The slopes where ripap is to be placed must
be graded to a slope no steeper than 2
horizontal to 1 vertical. A uniform grade should
be obtained; all excavated material from the
original watercourse bank must be placed in an
area where it may not renter the
watercourse. The base of the trench shall be, at
a minimum, the depth of the bottom of the
thalwegin flowing watercourses.

Riprap used to control erosion along the bank
of flowing watercourses must be anchored at
the base of the existing bank by placing the
bottom row of rock at a minimupbelow the
depth of the bottom of the thalwegn the case
of flowing watercourses(The thalveg is the
deepest depth of the channel and the main
current of flow)

In lakes, the erosion protection material should
be keyed irbelow the bed of the lake by at least
the thickness of the maximum rock size or
below the anticipated depth of scour.

Woven wire baskets filled with rocks large
enough that they will not pass through the
openings of the baskets

When more than one tier of wire baskets is
required, baskets must be terraced and tied
together to add stability tathe structure.

The baseof baskets must be placed on a
bedding layer of crushed stone.

Drainage must be provided for water that will
accumulate behind the retaining wall by means
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17 FISH HABITAT
IMPROVEMENT STRUCT URES

objective of improving and enhancing fish
habitat. Structures can be used to reduce
erosion rates, provide cover and habitat for fish

Fish habitat improvement works are activities o :
and/or assist in natural channel formation.

and structures utilized in watercourses with the

17.1 Requirement forsubmission to NS Environment
No submission Notification is required if,

Approval required if,

No option Work is being completed bl Conditions of notification are
hand (or with haneheld | exceeded
equipment) and does no| Example: vehicles, includir
extend more than 15 metre| machinery, are used
along the length ol
watercourse (bed and bank
and work is completed
between June 1 an(
September 30
9 invasive speciesnd
17.2 Environmental considerations 1 availability of spawning habitat
Careful assessment and planning is needed to 17.3 Planning
ensure that the works are successful and are
not creating additional issues for aquatic The planning and design of habitat

habitat and other watercourse users. Every
watershed has its own features and its own
needs.

Identifying the problems or the limiting factors
to ecosystem productivity is critical. Without an
assessment with the objective of identifying the
problems on a watershed basis, the restoration
plan created may be targeting the wrong area.

Limiting facors to fish productivity include but
are not limited to:

9 barriers to fish passage, such as blocked or
hung culverts

erosion and runoff quality

pH, nutrients, chemicajs

width, depth, shade, organic input
temperature of water

availability of cover

=A =4 =8 -8 -4

improvement works must be undertaken in
consideration of habitat biology, stream
hydrology and hydraulics in order to ensure the
intended objectives caneomet.

Most projects will require a habitat survey to
identify limiting or controlling factors, which
will need to be addressed.his work needs to
be completed by someone who is experienced
and knowledgeabile in this type of work.

Seek out and involve pscialists in aquatic
ecology.There are community groups across
the province who are already trained to
complete assessments and to design habitat
restoration projects and structuresConsider
contacting Adopia-Stream program through

the Nova Scotia Sabn Association
(www.adoptastream.ch to attain expert
assistance.
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Resources include:

The Nova Scotia Adopt a Stream Manual: A
Watershed Approach to CommuniBased
Stewardshiphttp://manual.adoptastream.ca/

Ecological Restoration of Degraded Aquatic
Habitats: A Watershed Approach, Fisheries and
Oceans Canada, 2006
http://salmonconservation.ca/images/uploads
[Ecological%20Restoration%200f%20Degraded
%20Aquatic%20Habitats%20
%20a%20Wat.pdf

17.4 Construction
Follow the Nova Scotia Watercourse

Alterations Standard if under notification
process. If work is completed under an
approval, follow the terms and conditions of
the approval.

17.4.1 Key considerations

Carefully ollow the plan and design of
structure(s) completed by  qualified,
experienced andknowledgeable individuals.
Attention to detail is required to ensure proper
restoration (eg., the location of structures in
the stream in relation to the pool riffle
sequence and meanders; the elevations of the
structure; etc.).

Types of habitat improvermd works include
but are not limited to:

Digger Logs - This common habitat
improvement technique has been shown to
mimic natural fallen log processes in a stream
environment. After assessing the stream and
determining their best location, digger logs can
utilize the streams energy to create a scour pool
for trout rearing and feeding, assist in-re
establishing the meander pattern of a
watercourse, sorting the streambed material
for potential spawning sites and provide oxygen
entrapment to improve water qudly. See
figure17-1.

Figure 171 Function of the Digger Log Installed Properly

Fine gravel
deposits
Undercut bank -
Slope log approximately
10-15 ¢m (4-6") lower
on pool side

Pool

Digger log anchored
(with rebar)

Fine gravel
deposits

Stone ramp

Function of the Digger Log Installed Properly
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Lunkers - These are wooden structures watercourse to provide cover and structure.
constructed on the outside of a bend in a They are used to mimic bank undercuttirgee
figure 17-2.

Figurel7-2 Lunkers in a watercourse

Lunkers in a Watercourse

Geotech fabric

\
L\
e i . e
\\ <« Spacers

: — s
%

Rock Sills- These structures can provide tend to be used in larger river systems where
streambed scour action, grade control and help digger logs would be impractic&eefigure 17-

in the sorting of streambed material. Their use 3.

and function are similar to digger logs, but they

Figure 173 Rock Sill

Rock Sill

Rack sill
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Natural width ————>

Lowest point on pool
side at lthalweg

—_— ! i e

| 10% of sillis flush with Vil
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Deflectors - Structures can be built using reformation and assist in restablishinga
coniferous trees, logs or rocks secured to the natural meander patternSeefigure 17-4.
bank to assist in sediment redistribution and

deposition, point bar development, bank

Figure 174 Deflector

Deflector . mutsted sediment

New vegetation
Large stones

Logs anchored
{with rebar)

Fine gravel deposit

Natural width

Fine gravel deposit

Root Wads Installed to provide instream cover 6 to 9 metre long trees with 2 metres diameter

and bank stabilization. A typical site would use root wads. The tree trunk is buried in the bank
or driven into the bank so that the base of the
root wad faces the currenSee figure 15.

Figure 175 Root Wads

RootWads \ UPSTREAM

|
< existing channel width ——>»

FLOW

|

Tt mastanes Section A-A
A S Ny s X Header log
- P ¥ ?v ‘ A Footer
% log ------- high water
———0H Rootwad  _______ lows water
L= QX with hole
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Floating Trees; Trees oriented with the tops  habitat for fish in areas where this is required.
facing downstream can be secured to the bank See figurel7-6.
of the watercourse to provide shade and cover

Figure 176 Floating trees

Floating Trees
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18 All Watercourse Alterations

18.1 General principles

The following are some general principles that can
be applied all work sites near watercourses, many
of which have been covered in other sections of the
manual:

o0 Avoid environmentally sensitive areas.

0 Minimize the worksite footprint; only clear
and excavate to the extent necessary

0 Choose least impactful alteration by
minimizing the footprint of work on the
banks or bed of the watercourse.

0 Cover excavated and exposed surfaces,
including stockpiled mtarials.

o Control for erosion and sedimentation by
managing sedimenrtaden runoff.

o Install silt fencesand other prevention
measures

0 Avoid scaping (blading) down to mineral
soil.

0 Revegetate disturbed surfaces as soon as
possible

0 When clearing &getation, only cut down to
ground level, leaving rootstock in place.
This will greatly reduce erosion and
sedimentation and will promote more rapid
re-vegetation.

0 Equipment should érefueledand serviced
more than30m from a water body such
that no deleterious substance enters any
water body; all equipment must be clean
and free of deleterious substances and
invasive plant species before working in or
near a water body.

o0 Never pump construction water directly
into a natural water body. Normally, it is
pumped to a vegetated depression, sump
or sediment trap to remove sediment and
avoid erosion of thenaturalwater body.

18.2 More complex watercourse alterations

More complexwvatercourse alterations will typically
require an approval. More complex work includes
construction of dams or other water impoundment
structures, bridges with piers in the watercourse,
extensive  bank stabilization in  flowing
watercourses, dredging, etc. o®e types of
alterations will only be approvetly Nova Scotia
Environmentin exceptional circumstances, such as
infilling, causeways, beach construction below
ordinary high water mark.

The planning and design ebmplexprojects will
often require the epertise of professional
engineers, hydrologists, ecologists or others. The
terms and conditions of the approval may refer to
engineer drawings or other detailed documents
describing the work and mitigative measures
specific to the site.

This cours doesnot cover instruction onmore
complex alterations, as site specific considerations
would be unique to each alteratiorAs a certified
watercourse alteration installer, it is important that
you understand and feel comfortable with the
terms and conditions fothe approval including all
submission documents referred to in the approval.
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19 GLOSSARY OF TERMS

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

Backfill: Fill used to replace material removed
during construction of a structure such as a bridge
or culvert.

BackslopeThe side of a ditch whidlaces toward
the roadbed.

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

Camber:To curve upward or slightljse near the
middle. Culverts are cambered so that upon
settlement of the roadbed, they take on a more
or less uniform slope.

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

Design FlowThe discharge which structure 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 per second, gallons per minute,
etc.

Dissolved OxygenThe concentration obxygen
dissolved in the water, expressed as mg/L or the
percent saturation, where saturation is the
maximum amount of oxygen that can
theoretically be dissolved in water at a given
altitude and temperature.

Drainage AreaThe area of landiraining to the
point along the watercourse where the proposed
crossing iso 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 material from the a&th'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.

Foreslope:The side of alitch which ispart of the
roadbed.

Fracout: release of drillingmud/fluids and
other substances into the watercourse due to
improper disposal or unexpected release
through fractures in substrate

Gabion:Wire baskets filled with coarsgravel
or rockused especially to support the bank of a
watercourse or an abutment.

Grade:The slope of a roadway, ditch bed of

a watercourse expressed as a function of the
amount of vertical drop over a given distance or
to prepare roadway or other land surface of
uniform slope.

Grubbing:Removing and disposing afl stumps,
roots, unmerchantable trees and overburden
material from the road rightf-way

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

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

In the Dry:Separated from the wetteghortion of
the channel.
between

Interstitial:  Small

substrate.

narrow spaces
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Littoral Zone The littoral zone ishte near shore
section of water where light penetrates to the
bottom. These zones are highly productive areas
for aquatic life. Through complex food chains,
virtually all aquatic organisms are dependent upon
these rocky, silty, or sandy bottomed areas dgrin
at least one stage 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 areasfor many fish species with ideal
hiding areas and sources of food.

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

Nomograph:A graph with three linegraduatedso

a straight line intersecting any two of the lines at
their known values intersects the third at the value
of the related variable.

Obstruction: Those watercoursalterations which
involve the construction of structures on the
watercourse which impedergrevent the flow of
water and / or fish migration.

Peak:Maximum instantaneous stage discharge
of a watercourse in flood

Peak Flow The maximum instantaneouslue 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 used as a landing place for boats.

Piling: A columbar timber, steel oreinforced
concrete post that has been driven or jacked into
the ground or bedf a watercourse to support a
load or resist lateral pressure.

Pool: A deep, slow moving, quiet portion of a
watercourse.

Riffle: Shallow water extending across the bed of a

flowing watercourse with rapid current and with
surface flow broken into wavesybsubmerged
obstructions such as gravel and cobble. (A section
of watercourse in which the water flow is rapid and
usually shallower than sections upstream or
downstream. Natural watercourses often consist
of a succession of pool and riffles (or steps).)

RiseThe distance from the bed of thveatercourse
to the underside of the stringers of a bridge, or the
vertical dimension of an arched pipe.

Salmonid:Of or relating to the salmonithmily 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 and transported 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 water by gravity settling.

Silt Fence:Specially designed syntheti@brics
fastened on supporting posts which are designed
to efficiently controland trap sediment runoff
from construction sites.

Sorbent Material:A material that hashe capacity
to absorb another substance.

Span: The horizontal distance betweerthe
abutments or supports of a bridge.

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 to lower levels in a narrow,
clearly defined channel.
vatercourse

Stream or morphology:
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Characteristics odl stream or watercourse.

Subgrade: The bed of ground on whichihe
foundations of a road are laid.

Thalweg:The line defining the lowegtoints along
the length of a river bed or valley. The lowest
channel of flev within a watercourse, "the
current”.

Temporary Bridgea portable structureused for
vehicular watercourse crossings that shall remain
in place for dimited period of time.

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

Watercourse Alteration Approval:An approval
signed by the Minister of the Department of

Environment or an administrator and issued
according to the Activities Designation
Regulations.

Waterway Opening: The cross sectional area
under a bridge availabl®f the passage of water.

Wetlandmeans any lands commomigferred to as
marshes, swamps, fens, bogs and shallow water
areas that are saturated with water long enough to
promote wetland or aquatic processes which are
indicated by poorly drained soil, veigéion 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 arabutment
serving toretain earth in the embankment
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21 CONTACTS

Nova Scotia EnvironmegtCompliance Division

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

Contact

136 Exhibition Street
Kentville, NS

B4N 4E5

Phone: 9026796086
Fax: 9026796186

60 Logan Road
Bridgewater, NS
B4V 3J8

Phone: 905434685
Fax: 90527-5480

55 Starrs Rd. Unit 5
Yarmouth, NS

B5A 2T2

Phone: 902742-8985
Fax:902-742-7796

Contact

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

Phone: 902424-7773

Fax: 902424-0597
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Northern Region

Area

Ambherst Office:
Cumberland County

Antigonish Office:
Antigonish & Guysborough Counties

Truro Office:
Colchester County

Pictou Office:
Pictou County

Easten Region

Area

Port Hawkesbury Office:
Richmond Co.

Southern Inverness

Town of Mulgrave
Community of Auld's Cove

Contact

71 East Victoria St.
Amherst, NS

B4H 1X7
Phone:902-667-6205
Fax: 90667-6214

155 Main Street, Suite 205
Antigonish, NS

B2G 2B6

Phone: 902863-7389

Fax: 9028637411

36 Inglis Place
Truro, NS

B2N 4B4

Phone: 902893-5880
Fax: 9028930282

20 Pumphouse Road

R. R. #3

New Glasgow, Nova Scotia
B2H 5C6

Phone: 902396-4194

Fax: 902396-4765

Contact

218 MacSween Street, Suite 12
Port Hawkesbury, NS

B9A 2J9

Phone: 9026250791

Fax: 9026253722
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Easten Region

Area

Sydney Office:
CBRM

Victoria Co.
Northern Inverness

Contact

1030 Upper Prince Street, Suite 2
Sydney, NS

B1P 5P6

Phone: 90563-2100

Fax: 905632387

Fisheries and Oceans Canada

Area

Contact

Nova Scotia

Fisheries and Oceans Canada

Fisheries Protection Program

Maritimes Region

Attention: Referrals Secretariat

P.O. Box 1006

Dartmouth, Nova Scotia

B2Y 4A2

Phone: 90226-3909

Fax: 902426-7174

E-mail: ReferralsMaritimes@dfmpo.gc.ca
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22 APPENDICES

APPENDIA

Notification Form Guidance

APPENDIB

Examples of Bridge Abutments

APPENDIX

Freshwater Intake Fish Screen Guideline, Fisheries and Oceans Canada

APPENDIX D

Calculathg Riprap Size for Bank Stabilization
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"

NOVASCOTIA

Environment APPENDIA - NOTIFICATION FORBUIDANCE
OFFICE USE ONLY Application #
Date Red (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 (thenotifier) have received a notification receipt from Nova Scotia Environment.

If you provide 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 remail provided, Nova Scotia Environment 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 accep
Please keep a copy of yonotification form. Incomplete forms will not be returned to the notifier.

Type of | New’ Renewed Amended If this is a renewed or amended notification, provi

C2NJ a¢ellS 27F vy 2iangdftbddfalldwhyboxedJt S asS OKSO]

1 New:if the notification is for a new activity

1 Renewedif the notification is to renew the notification for an activity that had been submitted in a previous year.
If thisisthe case, Bl &S AYRAOIGS (KS LINBGA2dza y20AFAOFGAZ2Y
' YSYRSR y20ATAOIGA2Y S LX SIaS LINRPGARS y2UATFTAOLFIGAZ2Y

1 Amended: if the notification is to amend the information provided for an activity that hadvpasly been
submitted for notification. If this is the case, please indicate the previous notification number in the box that has
GLF GKAA A& | NBYSOHSR 2N I YSYRSR y20AFAOFGA2Y S LI

1 Note:your previous notification # will be on the Notification Receipt you received.

SECTIONGNOTIFIER
This section is mandatory. The natifier is the person who will receive the notification receipt.

Notifier: Are you the owner of the property where the activity will take placegthe person with primary responsibilit
for the designated activity, such as a certified watercourse alteration sizer or instajlan agent for owner or thq

skl H H H 4 0l o L L oLl Lo i M H i Lo

Company/Organization/Municipality

Business Number (BM)applicable

Mr. ’ Ms. ~ Mrs. ’ Other: ProfessionaDesignation

First Name Middle Initial Family Name
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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)

County City/Town

DaocialLCaal V' s

SECTION-NOTIFICATION CONTACT (Optional)

This is an optional section and only needs to be completed if you wish someone other than the notifier to receive th
official correspondence from NSE.

Company/Organization/Municipality

Business Number (BM)applicable

Mr. ’ Ms. ~ Mrs. ’ Other: | Professional Designation

First Name Middle Initial Family Name

Phone | Home () Business () Ext. Other () Ext.
Civic/Street Address

Mailing Address (if different than Civic)

County City/Town

Province Postal Code Country

SECTION-3SITE/LOCATION OF ACTIVITY

This section is mandatory. Please provide all of the information 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.

Watercourse Namet. ¥ (G KSNB Aa y2 61 G§SNO2dz2NBES yIFYS> LJX SIas
below.
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Tributary to: Watershedname:

For help determining the watershed, please refer
https://www.novascotia.ca/nse/water.strategy/docs/\Wa
terStrateqv_NSWatershedMap.pdf

Site Name:

Civic/Street Address

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 communityrisvided, the
notification will be considered incomplete. 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 Offic

You must provide the Easting and Northing for your 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 Mercator) Collectioorfmore guidance on how to find the Easting and Northing.

SECTIONAACTIVITY
This section is mandatory. Please check/ 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 checKU) activity that applies.Please refer t@\ctivities Designation Regulatiottsmake sure the activity ca
be completed under a notification, otherwise an application for approval may be required.

Watercourse alterationgwork between June 1 and September 30 only)

" Bank alteration (restricted to 5 m or less; watercourse bed is not disturkzdhplete section 5A.

Work to improve fish habitat (not to exceed 15 m; no use of vehicular machit@y)plete sectiorbB.

" Maintenance of structure in watercourse (does not include removal, replacement, expansion or redwetdn
done below the ordinary high water marlJomplete section 5C

" Culvert or closed bottom structure (on watercourse sloped less tham@#yshed area not exceeding 20 km
length of structure 25 m or lessJomplete section 5D.

-
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Proposed Project Dates (yyyy/mm/dd)
You must provide projected start and end dates for the project. All work taking place under a notification must
between June 1 and September 30.

Start Conctriiction Date- End/Clociire Datp:

SECTION-BACTIVITY 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 fobank alterationin a watercourse or the notification will ng
be accepted.

Purpose of bank alteratiofcheck at least one):
" erosion protection ~ wharf or boat launch” water intake = other

Bank Alteration: length m (cannot exceed 5 metres*) * if this is exceeded then you must submit an apy
for approval.

Information for the certified installer will be required as of October 2016.

Name of certified watercourse alteration installer (required after October 2(

Phone # Certification

5B - All of the following information must be provided farork to improve fish habitatin a watercourse or thd
notification will not be accepted.

Description of work to improve fish habit@lease provide a short project description including the scope of the prg
the type of installation (e.qg., digger logs, rock sills, etc.) and how the work will be done (e.g., what kind of toel{
used).

Length of watercourse alteration m Geept exceed 15 m*) * if this is exceeded then you must submif
application forapproval

Information for the certified installer will be required as of October 2016.
Name of certified \@tercourse alteration installer (required after October 20

Phone # Certification

5C- All of the following information mst be provided fomaintenance of structuresn a watercourse or the notificatio
will not be accepted.
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Description of maintenance:__Please provide a short project description including the scope of the project an
type of structure undergoingnaintenance. Please note that any change to the size of the structure is conside
Y2RATFAOIGA2Y YR YSIya GKS FOGA@GAGE R2Sa y2a |dz ¢

Information for the certified installer will be required as of Gla¢r 2016.
Name of certified watercourse alteration installer (required after October 2(

Phone # Certification

5D - All of the following information must be provided forcalvert or other closed bottomed structureor the
notification will not be accepted.

The Watercourse Alteration Sizer course teaches how to determine the information requested below.releasa
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 fxiicannot exceed 20 kit)
Watercourse Slope (e&nnot exceed 8%*)
Watercourse Velocity (m/s)

Watercourse Channel Width (m)

Watercourse Channel Depth (m)

Information about the construction(check one):
New constructioi ; 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 application forapproval

Watercourse slopdcheck 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 des
You must provide the name and phone number of the certified sizer or Professional Engineer. Also pro
certification/ qualification number of theertified 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 2(

Phone # Certification
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5E- All of the following information must be provided fobadge or other open bottomed structurer the notification
will not be accepted.

The Watercoursé\lteration Sizer course teaches how to determine the information requested below. Please r4
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 fMicannot exceed 20 k)
Watercourse Velocity (m/s)

Watercourse Channel Width (m)

Watercourse Channel Depth (m)

Information about the construction(check one)
New constructioi ; 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?)
Provide length of structure (m) (cannot exceed 25 m*)

* if this is exceeded then you must submit an applicatiorefmproval

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 certifiednstaller will be required as of October 2016.
Name of certified watercourse alteration installer (required after October 2(

Phone # Certification
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SECTIONGDECLARATION
This section is mandatory.

Pleasecheck oneoption 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 td
out
the activity on the site, or
" I have the legal right or ability to carry out the activity without the consent of the landowner or wrcup

| agreethat the information | have provided in this Notification, including personal information, may be disclos
the Department of Fisheries and Oceans.

| understand that | must provide all information about the activity, such as sketchesjspland calculations,
requested by Nova Scotia Environment for a compliance audit

I have read and understanthe regulations and standard that applies to the activity to which the notification rel
including the Nova Scotia Activities DesignaRagulations, and the Nova Scotia Approval and Notification Proce
Regulations.

| verify that | will carry out the activity in compliance with tlisvironment Acaind the applicable regulations ar
standard.

| agree with all of the declaration statement&u must sign and date the form. Scanned signatures will be accep

Notifiers signature Date (yyyy/mm/dd)
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UTM (Universal Transverse Mercator) Collection

UTM: Acronym foruniversal transverse MercatoA projected coordinate system that divides the world into 60

north and south zones, 6 degrees witietp://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 will fall
into Zone 20. Zone 19 is a small area close to Yarmouth, Zone 21 is a smadtdseda Glace Bay on Cape Breton
Island. (See Zones below) The X and Y values for UTM coordinates are called Northing ani\&hétiggs a 6

digit number; Easting is a 7 digit number.
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http://Www:cccmabs.com/qbs.htmI
There are three easy ways to collect UTM coordinates, you can use a GPS unit, Google Earth or take them directly

from a 1:50,000 topographical sheet. (NTS)

GPS Collection:

¢CKS FANRG OGKAY3I (2 RiPscreentoSafpiteGPSta aiidt iD UMsedpyUAsumRlied & S G
dza SNR& Y ydz £ Kdxst Gardio@PSifits\will Follol e falldwing procedure: (There may be slight
variations of these directions depending on which GPS you have)

Main Menu > Setup > Scrdbwn to the Position Format > Scroll down to UTM Grid > select UTM UPS > Map
Datum NAD83 ***Always take note of athatezookegting

in and write that information dow****** 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.
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/tA01 2y GKS ac¢22taé RNRLIR26y YSydz FyR ast$sod

3DView | Cache | Touring | Navigaton | General |

Texture Colors Anisotropic Filtering Labels/Icon Size Graphics Mode

() High Color (16 bit) ©) Off @ Small ) OpenGL

'é True Color (32 blt) {Q, Medium *.@) Medium 'é‘ DirectX
Compress @) High @) Large [7] use safe mode

Show Lat/Long Units of Measurement Fonts
() Dedmal Degrees @ System default

() Degrees, Minutes, Seconds ©) Feet, Miles P
, Dei i =
) Degrees, Decimal Minutes ©) Meters, Kilometers

@ Universal Transverse Mercator

Terrain

Elevation Exaggeration (also scales 3D buildings and trees): 1 (0.01-3)
[7] 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 [ viinfinity

Change the default setting ddegrees, Min, Seconds to Universal Transverse Mercator in the Show Lat/Long
aS0iGA2y 2F (GKS 2LJiA2ya 02E604&4SS 3INILKAOUL ¢KSy Of A0]
Depending on where you move the cursor the UTM coordinates will be displayed in the lower right hand corner
of the google maps screen. Google earth also provides you with the zone automatically depending on what part
of the province the curser is on. (See below)

Lo

B IT120B1C 2014 DigitalGlobe

W= 5014 Google < :
2014,Goog| (1008l

Image © 2014 TerraMetrics Zone

Easting
Imagery Date: 6/30/2012 21 T 271378.95 m E 5090533.78 m N elev

Northing

NTS Sheet (1:50,000 Topo)
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Civilian UTM Grid Reference System

Horizontal lines are designatddy 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 above that figure. Vertical
lines are measured from a separate point focka
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 suggests;
in fact, in northern Canada, zone widths shrink to
as little asB80 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, those to
the left of it having an "easting" value of less than
500 000 metres, ahthose 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 lofind
corner of the map. Similarly, the number of metres
east of the zero veical line represented by the
left vertical grid line is also shown in the lower feft
hand corner.

s | I a given point on

a map is

positioned exactly

at the

ST intersection of a

vertical and

i horizontal line, its

: soe0n | location may be
read off simply
from the map
margns. Its full
designation or its
"coordinates”
would include the
zone number,
followed by the easting and northing values. On a

5475000

356 000
357 000
358 000
359 000

1 000metre grid, these coordinates might read:
Zone 14, 357 000, 5 476 00he values of the first
vertical and horizontal les appearing in the
southwest corner of the map are 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 igufe 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 line to the south and to add
these metric values to the grid values giveritat
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 horizontal line of 5 476 000,
its coordinates would beZone 14, 357 400, 5 476
200. With these three numbers, any point on the
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 straightforwa and, since it uses
only numbers, it can be handled by digital mapping
software and Geographic Information Systems
(GIS), an important consideration with any kind of
technical data. It does, however, require the use
of large and somewhat cumbersome figar To
get around this, military mamakers have
developed a somewhat different system
consisting of a combination of letter and numbers,
the Military Grid Reference System.

This material updated fromThe Universal
Transverse Mercator GridDepartment oEnergy,
Mines and Resources Canada, Surveys and
Mapping Branch, Ottawa, © 1969, The Queen's
Printer.
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APPENDIB

EXAMPLES OF BRIDGE ABUTMENTS

Constructing Bridge Abutments

Abutments are the foundation of the bridge,
supporting thestructure and protecting the banks
of the watercourse from the pressure of the traffic
using the bridge. Abutments are normally
constructed from concrete, wood, steel or
aluminum.

Some acceptable types of abutments for forestry
operations include:

1 Bin Wall Abutment
Squared Timber Crib

9 Castin Place Concrete
1 Precast lock block
1 Sill log abutment

The following provides guidelines on the
installation / construction of Squared Timber Crib
and Bin Wall abutments. These types of
abutments tend to bemost frequently used for
bridges built for forestry operations.

Squared Timber Crib Abutment

A timber crib abutment is made from squared
timber, often 20 x 20 cm (8 x 8 in) in size. It can be
built having either an open or closed face.

1 A closed face aliment provides a relatively
tight, uniform surface with no gaps between
the timbers. In areas where ice flows may
damage the abutment, this type should be
used.

1 An open face abutment requires the use of
backfill material larger than the open spaces
between the timbers to prevent backfill from

falling through into the watercourse.

Use the following guidelines when
constructing a timber crib abutment.

Prior to any construction or placement on site,
treated timber must be dried and cured.

Excavate and prepare the foundation.

In the first layer, place the face timber parallel
to the watercourse. In addition, place the back
timber parallel to the face timber at the back.
The back timber extends an equal distance
beyond the length of the factimber on each
end. Level this first layer before adding any
further layers ¢ee Figurdl).

The second layer consists of wing timbers
which join the face and back timber at a 45°
angle using drifpins.

Within the frame, tiebacks join the face and
back timbers at a 90° angle.

Continue to repeat the layer sequence until
the desired height of the abutment is reached.

Bevel the ends at the corners where the face
timbers and the wing timbers join.

Begin backfilling the crib when a height of 1 m
(3 ft) has been reached. This will allow the
backfill to be properly compacted.

Line the bottom of the crib with filter fabric
and begin placing backfill material in and
directly behind the crib in layers of 15 to 20 cm
(6 to 8 in).

Compact the backfill biyand in the corners of
the crib.

i Grade the area around the crib in an

effort to carry water away from the crib
and to prevent ponding.
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Figurel. Construction of the base of a timber crib abutment

WING TIMBER

HEADER TIMBER
(TIE BACK)

FACE TIMBER
N

BACK TIMBER

Figure 2Angle view of a timber crib abutment with features identified.
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Bin Wall Abutment

A bin wall abutment is a lightweight corrugated
steel or aluminum retaining wall. This abutment is
sized before ordering and can be assembled by
hand on or off site. (Seleigure3 and 4for views)

The following guidelines pertain to the installation
of a Bolt a-Bin abutment, one type of bin wall
abutment.

1 Excavate and prepare the foundation.

T On top of the foundation material,
provide a 20 cm (8 in) layer of soil to act
as a compressible cushion under the
grade plates of the bin. This soil should be
free from rocks, debris and organic
material. A layer of filter fabric may be
placed between thdoundation and the
soil.

Figure3 Sde view of Bolta-Bin Abutment
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After setting the bin on the foundation,
line the bottom and edges with filter
fabric and begin placing backfill material
in and directly behind the bin in layers of
15to 20 cm (6 to 8 in).

Compact the backfill by hand in the
corrugations and along the steel and
aluminum bin joints

Wrap a perforated pipe in filter fabric,
place it at the bottom of the wall near the
rear face and extend it away from the bin
to provide an outlet for water within the
bin. The pipe should be &ast 15 cm (6
in) in diameter.

Grade the area around the bin in an effort

to carry water away from the bin and to
prevent ponding.
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Figure4 Front view of Bolta-Bin Abutment

Constructing a bridge

T

Construct a cofferdam on the side of the
watercourse where construction of the first
bridge abutment is to take place.
Remember to leave twthirds of the

watercourse unobstructed for fish passage.

In conjunction with the installation of
cofferdams, instll silt £ncing to isolate the
work site.

Once the cofferdam is closed and -de
watered, construct an abutment in the
designated location at or above the high
water mark.

Place a sill (bearing plate) parallel and
behind the top face timber (panel) of the
completed abutment.

The sill is a squared timber or a concrete
pad that provides support to the stringers.

Place butt plates on blocks behind the sills
to prevent the stringers from sliding over
and beyond the sills.

Align stringers parallel to the direction of
the road from abutment to abutment.

Extend stringers beyond the edge of each
abutment to the center of the sill or a

minimum of 45 cm (18 in), whichever the
greater.

Stringers are generally not less than 1B ¢
(6 in) square.

Place stringers equal distances apart across
the width of the bridge. Spacing should not
exceed 50 cm (20 in) apart.

Stringers support the weight of the decking
and, as such, should have no material
defects.

Place crosslecking perpendiular to the
stringers equal distances apart.

Crossdecking should overhang the outside
stringers equally on each side of the bridge.

Place travel planking or wheel runs
perpendicular to the crosdecking to
protect the deck from wear. Travel planking
should be 5 to 7 cm (2 to 3 in) thick.

Travel planking should be wide enough and
spaced far enough apart taccommodate
any vehicle.

Place curbing and railings along each side of
the bridge as a guide to traffic.

Upon completion ofhe project, remove the

cofferdam sarting from the downstream
end.
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APPENDIX

Freshwater Intake Fish Screen Guidelines

Fisheries and Oceaanada 1994. Technical Advice for Fish Screens.

Freshwater Intake Fish Screen Guidelines

Introduction & Guideline Objectives

This guideline has been prepared to assist proponents in the design
and installation of fish screens for the protection of anadromous and
resident fish where freshwater is extracted from fish-bearing waters. This
guideline will also assist regulatory agencies in the review of fish screen
proposals. The objective of the guideline is to provide a standard-of-
practice and guidance for end-of-pipe fish screens at freshwater
intakes to prevent potential losses of fish due to entrainment or
impingement. Entrainment occurs when a fish is drawn into a water
intake and cannot escape. Impingement occurs when an entrapped fish
is held in contact with the intake screen and is unable to free itself. The
severity of the impact on the fisheries resource and habitat depends on the
abundance, distribution, size, swimming ability, and behaviour of the
organisms in the vicinity of the intake, as well as, water velocity, flow
and depth, intake design, screen mesh size, installation and
construction procedures and other physical factors.

The guideline deals exclusively with the sizing and design of fixed screens
that are often placed at the end of a pipe used to extract water up to 0.125
m3/s, or 125 litres per second (L/s) (i.e., 2000 US gallons per minute (US
gpm)). The guideline is intended for use in addressing fish screens for small
permanent and temporary withdrawals for irrigation, construction, small
municipal and private water supplies, etc. It is not intended for application to
hydroelectric or canal screen designs; however, such proposals can be
considered by regulatory agencies on a site-specific basis. The guideline
focuses on the technical aspects of intake screens and the protection of fish.
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This guideline has been developed to provide protection of freshwater fish
with a minimum fork length of 25 mm (approximately 1 inch) since most
eggs and fish larvae remain in bottom substrates until they reach the fry
stage (i.e., 25 mm fork length). Other designs, in addition to intake screens,
may be appropiate to address fish and fish habitat protection associated
with water withdrawals. Such proposed designs should be addressed with
the appropriate regulatory agencies on a site-specific basis.
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Information Requirements

Information that should be provided to facilitate evaluation of an end-of-pipe
intake screen design intended for fish protection during a freshwater
withdrawal is highlighted below.

« fish presence, species, and possible fish size or
fish habitat conditions at the project site

+ rate or ranges of rates of withdrawal from the watercourse
« screen open and effective areas

« physical screen open parameters with respect to
the intake and the watercourse

» screen material, method of installation and
supporting structures

« screen maintenance, cleaning, or other special requirements

Design, Installation & Maintenance

The appropriate design of a fish screen is largely dependent upon the
species and the size of fish requiring protection. Appropriate installation
and maintenance/cleaning of the screen are also important in keeping
approach velocities low and ensuring satisfactory operation of the screen.
For the purposes of this guideline, emphasis is placed on the protection of
freshwater fish with a minimum fork length of 25 mm from entrainment and
impingement due to water extraction activities. Depending upon site-
specific circumstances, a case may be made whereby the minimum fork
length size of fish to be protected is greater than 25 mm. In this instance,
the fish screen criteria for open screen area (Table 2 and Figure 1) and
screen mesh size (2.54 mm) presented here do not apply. Fish screen
criteria and guidance for the protection of fish larger than 25 mm is
provided by Katopodis (1992).

The following sections address the appropriate design of fixed freshwater
intake end-of-pipe fish screens for the protection of fish with a minimum
fork length of 25 mm.

138



Certification Manual for Watercourse Alteration Installers| fod £ o

139



