
DISTRICT OF MJACKENZTE

Bvlaw No. 780

A bylaw of the District of Mackenzie
to regulate the subdivision of land

The Municipal Council of the District of Mackenzi-e in open
meeting assembled, ENACTS AS FOLLOWS:

1.. INTERPRETATION

In Lhis bylaw, unf ess t.he conLext otherwise requires:

"APPLICANT" means a person applying for the approval of a
subdivision whether as the owner or his duly authorized
agent, or as a purchaser under an Agreement for sale, or
such purchaser's duly authorized agent of the property
proposed.

I'APPROVAL FfNALII means the Approving Officer affixing his
subdivision plan.siqnature to the

"APPROVING OFFICER" means any person duly authorized by the
Municipal Council- to act as Approwing Officer pursuant to
the provisions of the Land Titl-e Act.

"BOULEVARD" means that portion of a'highway between the curb
l-ines or the 1ateral boundary lines of a roadway and the
adjoining property or between curbs on median strips or
isl-ands, but does not include curbs, sidewalks, ditches,or
drì-veways.

"BUILDING REGULATIONSTT means regulations regarding the
construction of buil-dings by the current building bylaw of
lha Mrrni r''i n¡l 'i l-r¡ and lhe Rl- Rili I d'i ncr l-orìe.v rI/s¿ ¿ el'

I'DEVELOPER" means the subdivider or his contractor or his
agent appoint.ed in writing.

'tDISTRICT OR MTINICIPALITY" means the District of Mackenz1e.

"FRCNTAGE" means that length of a parcel boundary which
immediatety adjolns a highway other Lhan a l-ane or a walkway
or a,waterbody where access is via water. In the case of a
parcel fronting on more than one highwây, the narrower side
of the parcel abut.ting a highway shalf be its frontage.

"HIGHIVAY" includes a public street, road, path, walkway,
trail, lane, bridge, road, Lhoroughfare, and any other wayl
open to the use of the public and is measured from l-ot line
to l-ot l-ine but does not include a statutory right-of-way on
nrì rr¡l-a nrnnar---rtrY'
IIHIGHWAY ARTERfALil means a
traffic "route beLween areas

"H]GHWAY, COLLECTORTT means a
highways and may serve as a
neighbourhoods.

major highway serving as a major
of the Mun.icipality.. .ìrr i
highway serving several- local

connecLor between
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'HIGHI{AY, CUL DE SAC" means a highway with only one point
of intersection with another highway and which terminates in
a vehicle turning area.

"HfGHWAY, LOCAI" means a highway serving a residential
neighbourhood not intended to carry traffic from one
neighbourhood to another.
UHIGHI{AY,RURALU means a highway serving rural parcels of
land not being an arterial highway.
TTLANE rr means a highway more than 3 metres but not greater
than 8 metres in width, intended to provide "secondary"
access to parcels of land, but a lane is not a half road.
ULOT" means a parcel, block or other area of land that has
been registered as such in the Land Title Office or
developed pursuant to the Condominium Act.

'LOT DEPTH' means the horizontal distance between the front
and rear lot lines. For non-rectangular lot,s it shall be
the average distance between the front lot line and the rear
Iot lines.

"LOT LINE, FRONT" means the lot line coÍrmon to the lot and
an abutting highway, where Èhere is more than one lot line
abutting a highway the front lot line shall be determined as
the shorter of the lines coÍrmon to the l-ot and a highway.

'LOT LINE, REAR' means the lot line opposite to and most
distant from the front lot line or, where the rear portion
of the lot is bounded by intersecting side lot lines' shall
be deemed to be the point of such intersection.

'LOT, THROUGH" means a lot abutting two parallel or
approximately parallel streets .

'LOT TIIDTH' means the shortest distance between side lot
lines of a lot measured perpendicular to the side lot lines
if the side lot lines are parallel, and measured along the
front setback if the side lot lines are not parallel.

"MEDIC.AJ, HE.A],TH OFFICER" means the Medical Health Officer or
his authorized delegate appointed under the Health Act for
the territorial jurisdiction of the area in which a
subdivision is located.

"MUNICIPAL ENGINEER' means a professional engineer engaged
by the District to provide engineering servíces.

"OVüNER" means the registered orùner of an estate in fee
simpte or the registered holder of the last registered
agreement for sale.

"PAIi¡IIANDLE LOTU means any lot which is serviced and gains
highway frontage through the use of a narrolil strip of Land
which is an integral part of the lot (hereinafter called the
"access strip" ) .

"PÀRCELU means a lot, block, or other area in which land is
held or into which land is subdivided, j-ncluding strata lots
created by strata plan but does not mean a highway or
port,ion thereof .

"POTÀBLE vlATER" means water which is approved for drinking
purposes by the Medical Hea1th Officer.
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"PROFESSIONAL ENGINEER" means a person who is registered or
duly licenced as such under the provisions of the
Engineering Profession Act.

"PROVEN SUPPLY" means that a minimum of 2000 litres per day
of potable water must be proven to be available to the
satisfaction of the Public Works Superintendent.

"RIGHT-OF-VÍAY" includes land or an interest in land acquired
for the purpose of:

(a) public rights of passage with or without vehicles;
or

(b) constructing, maintaining, or operating any
railway, tramway, or aerial tramway; or

(c) erecting and maintaining any pole-line, wood or
timber chute; or

(d) laying, placing and rnaintaining drains, ditches,
water courses, pipes, t,ransmission lines t ot wires
for the conveyance, transmission or transportation
of waterr gas, oil, electric power, conmunication,
or for the disposal of sewagei

(e) operation and maintenance of the undertaking for
whj-ch the Statutory Right-of-Tfay is reguired.

"ROADIIAY' means the portion of the highway that is improved,
designed or ordinarily used for vehicular traffic.

"STREETS" includes all roads, squares, thoroughfares and
other public ways, but does not include lanes or trails.

"SUBDMSION" means any change in the existing size, shape,
number or arrangement of a lot or lots, whether by plan or
metes and bounds description.

"TRTjNK SEVüER" means any sanitary se!ìrer of a 300 mm diameter
or greater.

"TRUNK STORM SEMR" means any sanitary seürer main of a 600
mm diameter or greater.

'TRUNK WATER I{AIN" means any water supply main of a 300 mm
diameter or greater.

"VIALKVIÀY" means a highway intended to carry pedestrian and
non-motorized traf f ic .

"V{ATER COURSE" means any natural drainage course or source
of water, whether usually containing water or not, and
includes any lake, river, creek, spring, ravine, swamp,
gulch, or source of ground water whether enclosed or in a
conduit.
ul{ORKS" means the highwâysr drainage, water and sewer
systems, the sidewalks, boulevards, street lighting and
underground wiring or any other works to be provided for in
a subdivision of land under this bylaw.

"ZONE" means a zone created by the District of Mackenzie
Zoning bylaw as amended or as replaced.
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PRELIUIIIARY I,AYOI'T CONSTDERATION

(a) an applicant for subdivision approval f,ôy, before
preparing a plan of subdivision to be submitted for
approval pursuant to the provisions of the Land Title
Act, request preliminary layout consideration.

(b)

(c)

(d)

(e)

(f)

(s)

This request shall be accompanied by sketch plans of
the proposal and include information that the Approving
Officer may require to determine whether or not the
proposed subdivision will meet the requirement,s of this
bylaw.

The request for preliminary layout consideration is
preliminary to and shall not be considered to be an
application for subdivision in a form satisfactory to
the Approving Officer under the Municipal Act.

Preliminary layout considerations of any subdivision
shall- not be construed as approval of the proposed
subdivision for land registration or any other purpose.

Preliminary layout consideration shall not be
considered as acceptance by the Municipality or its
approving officer of anything except the general layout
of the proposed subdivision, and a list of minimum
conditions which would be taken into consideration on
an application for approval.

Preliminary layout consideration is valid for a period
of 90 days.

Preliminary layout consideration is revocable by the
Approving Officer at any time before approval is
granted.

3. APPLICÀTION FOR STIBDIVISION APPROVAL ¡\I{D FEE

(a) Àn applicant for subdivisÍon approval or on a request
for preliminary layout consideration sha1l, on his
application, state the use to which he intends to put
the land fol-lowing its subdivision.

(b) An applicant for subdivision approval shall submit with
his application for approval a fee in the amount of
$25.00 for the first parcel to be created by the
subdivision and $l-0.00 for each additional parcel.

COIIFORIIITT YüITII TIIIS BYI,AÍT

(a) No person shall subdivide land in the Municipality
contrary to the provisions of this bylaw.

(b) The Approving Officer may exempt a person proposing to
subdivide land from any prescribed minimum frontage
from the limitation provided under the Municipal Àct.

SEVERABILITY

If any section, subsection, sentence, clause t ot phrase of
this bylaw is for any reason held to be invalid by the
decision of any court, such decision shall not affect the
validity of the remaining portions of this bylaw.

4.

5.
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ÀRE.JA,, SITAPE .AI{D DIIIENSTOIÛS OF LOTS

(a) No subdivision shall be created in any zone so that any
lot created by the subdivision has an area in square
metres or hectares or a width or a depth in metres less
than those set out for the zone in which it is located
in Schedule rrAtr to this bylaw.

(b) Notwithstanding the requirements of Subsection (a)
minimum frontage and lot sizes do not apply:

1. Tlhere the lot being created is to be used solely
for the unattended equipment necessary for the
operation of:

(a) a conmunity water system;
(b) a conrmunity sewer system;
(c) a coÍrmunity gas distribution system
(d) a coÍrmunity radio or television receiving

antennai
(e) a radio or television recei-ving antenna;
(f) a telecommunication relay station;
(g) an automatic telephone exchange;
(h) an air or marine navigat,ional aid;
(i) electrical substations or generation

stations;
(j) any other similar facility or utility

governed by Provincial or Federal
legislation.

2. l{here dedication or acquisition of land for
highway, school or park reduces a parcel to an
area or frontage less than set down in Schedule
rAil .

(c) subject to Section 994 of the Municipal Act the access
strip or panhandle portion of panhandle lots must be as
follows:

for industrial zoned lots a minimum width of 10
metres;

for residential zoned lots a minimum width of 4.5
metres;

for commercial zoned lots a minimum width of I
metres.

The access strip or panhandle portion of the lot shall
not be calculated as part of the minimum lot area or
for determining lot depth.

(d) Notwithst,anding the preceding regulations, the minimum
area of lots shall be increased:

as necessary to suit the topography and to ensure
that the gradient on access driveways to service
the proposed lots shall not exceed fifteen percent
(r_s*);

so that lots traversed by a natural water course
are increased by an amount equal to the area of
the water course plus the area of a right-or-rüay
for maintenance purposes of the water course of at
least 7 metres on each bank of the water coursei

so that lots traversed by a right-of-way for any
public utility purposes are increased by an amount
equal to the area of the right-of-vray.

l_.

2.

3.

L.

2.

3.



6- Bylaw No. 780

7. HIGH¡ÍAY ALTGìII{ENT, GR.A,DE ÀI{D SIZE

No highway proposed to be dedicated by subdivision plan
shall be shown on a plan, dedicated, Iaid out or constructed
unless the dimensions, locations, alignment and gradient
meet the requirements for highways as set out in Schedule
rrCrr hereto.

8. EIGHTÍAY DEDICATTON. SER\rICING Ä![D CONSTRUCTIOI¡ STAIIDÀRDS

(a) The subdivider shall provide, without compensationr

l-. for the purpose of a highway within the
subdivision, land not exceeding 20 metres in
width;

2. for the purpose of widening a highway that borders
or is within the subdivision, land not exceeding
10 metres in width;

3. lanes where the Approving Officer deems it
necessary to provide secondary access in order
that reasonable traffic flow can be assured on the
main highway. A lane shall have a minimum width
of seven (7) metres.

(b) Tühere, in the opinion of the Approving Officer' terrain
and sc¡il conditions are such that a roadway having a
width of 8.0 metres can not be adequately supported,
protected, and drained within the widths specified in
subsection (a)1., land sufficient to support' protect'
and drain such a roadway may be required without
compensation.

9. USB .AI{D FT'TT'RE STIBDI\rISIOI{

(a) Notwithstanding any other provision of this bylawr no
lot shall be subdivided un.l-ess the lots created by the
subdivision are suited to the use to which they are
intended and the owner of the land being subdivided
shall state in writing such intended use when
application is made for approval of the proposed
subdivision.

(b) No lot shall be subdivided unless the proposed
subdivision is suited to the configuration of the land
being subdivided.

(c) No lot shall be subdivided in such a manner as to make
impracticable the future subdivision of the lots being
created by the subdivision or of any adjacent land.

10. TTORKS REOUTRED .AIÍD CONSTRI'CTIOI{ STÀIIDÀRDS

No person shall subdivide land except in conformity to the
relevant requirements set out below and unless specifically
provided otherwise all works and services required to be
constructed and installed shall be constructed and installed
at the expense of the owner of land proposed to be
subdivided. All construction and installation shall be
carried out in conformity with Schedule "B", "C", "D", "8",
and trFrr hereto. .411 services provided shall be constructed
to allow for connection to lands and systems beyond the
proposed subdivision where applicable.
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(a) Highways

All new highways within the subdivision, including
widening strips of existing highways, cul de sacs,
lanes and walkways shall be cleared, graded, drained,
surfaced and constructed in accordance with Schedule
'rCrr hereto.

(b) Sidewalks

l-. The subdivider shall provide sidewalks on highways
within the Lands being subdivided in accordance
with the standards as set out in Schedule ilCrr

hereto.

2. Vtithout limiting the generality of subsection
(b)1. the approving officer may require:

(a) Sidewalks along a highway within the
subdivision on which substantial pedestrian
traffic is expected to be generated; and

(b) Sidewalks along the side of a highway within
the subdivision which fronts on or abuts a
school, park, recreation facility, public
building, shopping and commercial
development; and

(c) Sidewalks on one side of an arterial or
collector highway within the subdivision; and

(d) Wallarays within the subdivision to facilitate
pedestrian movement.

3. füalkways leading to a public open space or a
linear pedestrian movement system shal-I be
constructed in accordance with the standards set
out in Schedule nCrr hereto.

(c) Boulevards

VIhere any 1ot in a Rl, R2, R3, RMI-, RM2, Cl, C2, C3, or
PL is to be subdivided, and new highways are created,
boulevards shall be located and constructed in
accordance with Schedule rrCtr hereto.

(d) Street Liqhting

Íühere any lot in a R1-, R2, R3, RMI-, RM2, RM3, C1, C2,
C3, RC1 or Pl- zone is be subdivided, and new highways
are created, streetlighting will be located and
constructed in accordance with Schedule rrCn hereto.

(e) Underground lüiring

Where any 1ot in a R1-, R2, R3, RM1, RM2, RI,{3, Cl, C2,
C3, RC1 or Pl zone is be subdivided, and new highways
are created, all wiring will be underground and shall
be located and constructed in accordance with Schedule
'C' hereto.

(f ) Vtater Distribution

llhere any lot in a R1, R2, R3, RRI-, RM1, RI{2, RM3, Cl,
C2, C3, RRC1, RCl, Ml, M2 or Pl zone is proposed to be
subdivided a water distribution system shall be
provided in accordance with the standards set out in
Schedule rrDrr hereto; and
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ff the lands intended to be subdivided are located
within a specified area of the Municipality that
provides water for the benefit of the specified
area or j-s within an area of the Municipality that
can be serviced by the water supply system of the
Municipality, a water distribution system shall be
provided in accordance with the standards set out
in Schedule 'D' hereto and t'he water distribution
system shall be connected to the existing water
supply system of the Municipality in accordance
with the standards set out in Schedule ilDrr hereto
and the bylaws of the Municipality.

!Íhere the proposed subdivision is located Ín an
area of the Municipality that Ís not within an
area in which the Municipality can supply water,
before the Approvi-ng Officer grants final
subdivision approval the application must provide
evidence that each lot in the subdivision has it.s
own proven supply of potable ground water as
specified by the Public Health Engineer and in
accordance with the requirements of Provincial
Reg"ulations and the standards set out in Schedule
'D' hereto.

(g) Sewage Collection and Disposal-

1. Where any lot in a R1, R2, R3, RMI-, RM2r RM3r C1t
C2, C3, RCI-, Ml, or Pl zone is proposed to be
subdivided such lot shall not be subdivided unless
the subdivisÍon is provided with a se!'rage
collection and disposal system in accordance with
the standards set out in Schedule trErr hereto and
the collection system is connected by trunk sewer
mains to the municipal trunk se\úer mains in
accordance with the standards set out in Schedule
rE il .

2. Where it is proposed to create unsewered lots by
subdivision, the applicant shall cause percolation
and ground water depth tests to the satisfaction
of the Medical Health Officer in accordance with
the requirements of the Provincial Regulations.
The results of such tests shall be submitted with
the application to subdivide together with
evidence that se\úage effluent may be disposed of
in accordance with the Provincial Regulations and
the provisions of Schedule rrErr.

(h) Drainage

Tühere any lot in a zorLe other that A is proposed to be
subdivided, and requires provision of a drainage
system, the subdivision shall be provided with a
drainage collection system in accordance with the
standards set out in Schedule uF' hereto and the
drainage collection system shall be connected by trunk
draÍnage mains to the municipal trunk drainage system
in accordance with the standards set out in Schedule
rrF il hereto.

(i) Bond.ing and Servicing Agreement

All works and services required to be constructed and
installed at the expense of the owner of the land
proposed to be subdivided pursuant to this bylaw shall
be constructed and installed to the standards
prescribed in this bylaw prior to the approval of the
subdivision by the Approving Officer, unless:

t_.

2.



9- Bylaw No. 780

the owner of the land deposits with the
Municipality cash or a Letter of Credit in the
form provided for in the 99L Servicing Àgreement.
The deposit shall be in the amount of one hundred
and ten percent (11-0t) of the cost of designingt
construction and installation of the works and
services as estimated by the District and the
ordner of the land enters into an Agreement with
the Municipality in the form provided for in the
991- Servicing Agreement to construct and install
the prescribed work and services by a specified
date or forfeit the amount deposited with the
Municipality;

the owner of the land deposits with the
Municipality for the maintenance periodr on or
before the date of issuance of the Certificate of
Completion of said works and services, security in
the form of a bond in an amount equal to at least
five (5) percent of the estimated construction
cost of the said works and servicesr âs calculated
by the District, from which the Municipality may
deduct the cost, of maintaining the workst
remedying any defects or damages should the owner
fail to do so.

li ) Connections

Ithere an owner of land proposed to be subdivided
constructs and installs the works necessary to serve
the proposed subdivision without entering into a 991
Servicing Agreement with the municipality as referred
to in the immediately preceding section hereof, the
owner shall not connect such works at any of the sewert
drainage, electrical or water works of the Municipality
and the Municipality shall not accept the works
constructed and installed by the owner or any part
thereof, until:

1. the District has recommended acceptance of the
works;

2. the proposed subdivision has received Final
Approval by the Approving Officer;

3. the owner has deposited with the District "as-
built" drawj-ngs of such works prepared by a
Professional Engineer;

4. the owner has caused the approved subdivision
plans to be registered in the Land Title Office
and has deposited with the Municipality a copy of
alt rights-of-way reguired where such works cross
private property, such rights-of-way to be in the
form provided for in the 991 Servicing Agreement.

11. SCIIBDIILES

Schedules uAu through "F", of this bylaw form part of this
bylaw.

1.

2.
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L2. EIITRY

The Approving Officer, Public Irlorks Superintendent and their
delegates may enter at all reasonable times upon the lands
for which application to subdivide has been made Ín order to
ascertain whether the provisions of this bylaw are being
obeyed.

13. CONTRAVENTION AIID OTIIER REGIII,ATIONS

Except where a setback in respect of a highwayr or where the
dedication of roads, lanes, walkrøays, or public use lands is
concerned, no subdivision shall be approved which would
cause any existing building or structure or serüage disposal
installation or used source of potable water to contravene
any building, zoning or other regulation in force on the
parcel under consideration.

]-4. PEIIAI,SY

A person who contravenes this bylaw by doing an act that it
forbids t ot omitting to do an act that requires to be done,
commits an offence and is liable upon sunmary conviction to
a fine of not more that $21000.00 plus the cost of
prosecution.

15. CTTÀTIOII

This bylaw may be cited for all purposes as "Subdivision
Bylaw No. 780| 1993".

16. REPEJAL

Bylaw No. 685 cited as "District, of Mackenzie Subdivision
Bylaw No. 685, L989" and Bylaw No. 720 cj-t'ed as "District of
Mackenzie Subdivision Amendment Bylaw No. 720t 1990" are
hereby repealed.

READ a first time this 22nd day

REÞrI) a second time this 22nd day

READ a third time this 22nd day

of Februarv 1993.

1993.

1993.

1993.

of Februarv

of Februarv

RECO!ÛSTDERED ATID ÀDOPTED This Bth day of March

I hereby certify the foregoing
to be a t,rue and correct copy of
District of Mackenzie Bylaw
No. 780 cited as "Subdivision
Bylaw No. 780, 1993"

C1erk
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SCHEDULE A

LOT AREA WIDTH AND DEPTH

Zone

Minimum
Lot
Areo

Minimum Minimum
Lof Lot

W¡dth Depth

R-l
R-2

R-3

RR- I

RM-I

RM-2

RM-3

c-l
c-2
c-3
RRC- I

RC-l

M-l
M-2

M-3

M-4

P-l
A

Residentiol S ingle Fomily
Residentiol Two Fomily
Residentiol Compoct Home

Rurol Residentiol Single Fomily
Residentiol Mul ti-Fomi ly
- Low Density

Residential Mul ti-Fomi ly
- Medium Density

Residentiol Mobile Home Pork

Generol Commerciql

Service Commerciol

Generol Spec iol Commerciol

Rurol Commerciol

Recrection Commerciol

L ight lrdustriql
Cenerol lrdustriql
Hecnry lrdustriol
Airport lndustriol

lrstitutionol ond Public Use

Agriculture

557 sq m

557 sq m

525 sq m

8, 100 sq m

836 sq m

836 sq m

201200 sq m

139.4 sq m

139.4 sq m

139.4 sq m

10,000 sq m

139.4 sq m

557 sqm

I,858 sq m

10r000 sq m

l39 sq m

929 sqm
20,000 sq m

17m
18m
15m

45m

24m

24m

6m
6m
6m

45m

30m
30m
35m

100 m

34m

34

23

23

23

100

m

m

m

m
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SCI-{EDULE B

GNERAL PROVISIOI\IS

INDEX

l. DEF|NITtOf\S

2. CONsTRUCTION OF HIGHWAYS

3. SL,tsDIVISION PLAN

4. ENGINEERING DRAWNGS

r \. s. SCHEDULE

6. INSPECTION

7. MA]ERIALS

B. CERTIFICATE OF ACCEPTANCE

9. FINAL INSPECTION

IO. ONE \EAR GUARANTEE

I l. corwEyANCE oF RTGHTS-OF-WAy AND EAsEt\4ENTs

12. LEGAL SURVEIS

I3. BARRICADES AND DETOURS

14. WAIVER

15. INDEMNITY AND INSURANCE

16. FAU_TY MATERIAL OR WORKMANSHIP

17. REBATE OF FEDERAL SALES TAX

IB. OVERSIZE WORI<S

19. DRAW¡NG STANDARDS

20. STANDARD DRAWINGS

DRA WIN GS

B- 100 Service Cor¡nection Record Cord

Poge

B-f

B-t

B-l

B-l

B-2

. B-2

B-3

B-3

BJ$

BJ+

BJr

BJr

B-5

B-5

B-5

B4

B{

B-6

B€

B-t I



SCHEDULE B

GENERAL PR,OVISIOÌ{S

t. DEFIô{llTloNs

ln these Schedules unless the confext otherwise requires:

Officer" meons o person oppointed os on Approving Officer for the
the "Lond Title Acf'.

'rDistricfr meons Districf of Mockenzie.

'Enqinee/' meons o quolified engineering firm
to the District, engoged by the Developer
seryices in respect of the development.

or professionol engineer occeptoble
to provide complete engineering

2. CONTRUCTION OF I-IIG¡-IWAìIs

The District sholl permit the Developer to loyout, construct ond erect worl<s qnd
coorrdinote the instollotion of the privote utility works in the highwoys to be
dedicoted by the subdivision plon, but subject to the terms qnd corditions
hereinofter provided in Generol Provisions ond subject to the Bylows of the
District governing the use of highwq¡s ond subject to ollProvinciol and Federol
stctutes ond regulotions gwerning construction ond the use of highwcys.

3. St-EDlVlSlOr.¡ PLAN

The Do¡eloper sholl be solely responsible for the preporotion of subdivisionplons
snd for the registrqtion of the opproved subdivision plors in the Lond Title Office
of Prirce George. ln no cose sholl o single phose of dwelopment be opproved
únless the tentotive subdivision plon for the entire developmert hos been
submitted to the Approving Officer ond opproved by him.

The Developer sholl forword fo the District of Mockenzie o copy of the opprwed
ord registered subdivision plon orce it hos been registered ot the Lond Title
Of fice in Prince Ceorge.

The Developer sholl forwqd to fhe District of Mockenzie o copy of the opprored
prospectus where opplicoble orce it hos been registered with the Superintendent
of Brokers, lrsuronce ond Reol Estote.

4. ENCINEERINC DRAWNG

Prior to commencing ony works the Ds¿eloper sholl produce engineering drowings
sqtisfoctory to the District for the instollqtion of the undergrolnd, surfæe ond
overheod works connected with the servicing of the subdivision including the
works to be supplied qnd instolled by the privote utility componies. The District
of Mockenzie nny require the Do¡eloper to engoge the services of o quolified

ttADDrovin

District of

B-l



consult¡ng eng¡neer¡ng firm or quolified engineer occçtoble to the District to
prepore the engineering drowings, ccntrqct documents, reports, studies ond ony
other engineering informofion which mcy be required by the District relevont to
the development of the subdivision. Engineering drowings prepored ond signed by
privofe utility componies in support of their works will be occçtoble.

The engineering drowings sholl be submitted to ord sholl receive the opprovol of
the Disfricf prior to commencement of construction. Such opprovql shcll be
construed only f'o meon thot the drowings meet the generol intent of the Bylow
ond the Schedules ottoched hereto ond sholl not derogote from the right of the
District to require such chonges, the necessity for which becomes opporent from
time to tirre, in order thot the requirements of the Bylow sholl be rnet.

The Developer shqll submit to the Provinciol Ministry of Environmenl detoiled
engineering drowings showing plons ond profiles of sonitorysewer qnd \^Æter moin
instollofions ond oppurtenont structures to these systems ond sholl obtoin oll
necessory Provinciol Agency opprovols prior to commencement of construction of
ony works. A copy of theProvinciol Agency permits ond o print of eoch opprwed
drowing sholl be filed with the District.

Following cpprwol of the detoiled engineering drowings, three prints of the
opproved drowings ond controct drowings sholl be deposited with the District.
Any odditions or revisions sholl receive the Districtrs çprovol prior to con-
struction of the subject mqtter of the oddition or revision.

5. SCHEDULE

lf opplicoble, following the submission ond cpprovol of the subdivision plon, the
Developer sholl submit in writing o tentotive time schedule for the development
of the complete subdivision showing the opproximote commencement of eoch
phose of the subdivision. Prior to commencing ony work on o phose of subdivision
dwelopment, the Dweloper sholl submit o more deïoiled tirr¡e schedule of the
works to be constructed from lond cleoring to completion of streef surfoce
imprwements.

6. INSPECTION

The Developey's consulting engineer, of the Doreloper's expense, sholl provide f ull
loyout ond inspection services for oll works instolled by the Developer or his
controctors ord sholl ensure thot oll works ore constructed ond instolled in
occordonce with the stondords ord specificotions contoined in this Bylow. The
consulting engineer sholl file oll his inspecfion reports with the District, who moy
refuse to occept such reporf if there is reoson to doubf the odequoqr of such
inspection. Sho¡ld such report in the opinion of the District be unsotisfoctory, the
District moy cc¡rry out the inspections ot the cost of the Developer.

The District sholl hove the right to oppoint its own inspectors to inspect the
Developerrs works from time to time ond this inspection sholl be ot the Disfricfs
cost. Any inspection corried out by the District sholl in no woy relieve the
Developer of ony obligotions or responsibility whotsoever in connection with the
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instollotion of the works of the subdivision. lf theDistrict discovers ony defect or
requ¡res qny correction, the motter sholl be reported to the Developer's inspector
for çpropriote oction. The District'sholl not issue ony direct order fo the
Developer's cmtroctor except in the cose of emergency. Requests from the
District to the Dweloper's inspector sholl be ocfed on immediotely.

7. MATERIALS

The Do¡eloper sholl submit to the Disfrict pr¡or to commencing construction on
ony phose of the subdivision, o complete list of the type of moteriols to be
incorporoted in the subdivision works olong with the tirre schedule of con-
struction. The moteriqls listsholl set out the type of moteriols to be incorporoted
in the works, the nqme of the monufocturer, o description of the moteriol, its
composition, the closs or grode, the ASTM or AWWA specificotion number ond
trode nome of the moteriols. All moteriols used in the works must conform to the
Districfs stordords os set out in this Bylow. Any moteriols not meeting the
District's stondords or the opprwol of the District shall not be incorporqted in the
works.

8. CERTIF¡CATE OF ACCEPTANCE

o) Upon completion of ony phose of subdivision, the Dweloper sholl supply to
tl'reDistricf o notificotion of completion of the works under the hond ond seol
of the consulting engineer of fhe Dweloper os well osrros-constructed'
drowinç of the works ond completed Municipol Service Record Cords os
shown on Stondord Drowing No. 8-100. lf the work is occçtoble to the
District, o Certificote of Completion sholl be issued. Such Certificote moy
be issued seporotely for thot portion of the works being the woter distribution
system, sonitory sewer, collection system ond oppurtenont structures, service
connections, storm droins, street lights ond controls ond oll privote utility
focilities necessory to service o phose of the subdivisi.on for use. Subject to
the guoronfee, os hereinofter provided, the District sholl, on issuqnce of the
Certificote of Acceptonce, be responsible for the mointenonce ond operotion
of the works covered thereby.

b) A second Certificote of Completion moy be issued for ony phose of
subdivision ot the completion of the surfoce works including the instollofion
of street poving, finol boulevord groding ond cleon-ç.

c) On receipt of the Dwelopey's notificotion of completion, therros-
constructed' drcwings ond the Municipol Service Record Cords, the District
sholl inspect the works ond upon being sotisfied thot the works ore completed
occording fo the opproved plons ond specificotions he mqy issue his
Certificote of Acceptonce to the Dweloper. This Certificote moy be in two
ports for ony phose of subdivision os described obove. No phose of subdivision
works shqll be æcçted until they ore reody to operote ond this sholl include
connection to District services or oppropriote outfolls or other services
provided by the District.
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d) lf upon opplicotion for Certificote of Acceptonce, the District refused to
occept the works the Developer sholl repoir the works instolled qnd correct
deficiencies in the works not resulting from normol weor ond teor ond octs of
God ond not resulting from fhe oction of the District.

9. FINAL INSPECTIOhI

Within l2 months of the issuonce of the Certificote of Acceptonce, the District
will reinspect the works occepted ord sholl give notice to the Developer of ony
def iciencies ond domoge, not resulting from normol weqr ond teor of operotion
ond octs of God ond not resulting from the octions of o third porty ond the
Dweloper sholl forfhwith correct the deficiencies ond repoir the domoge. lf the
domoge or deficiencies qre not repoired or corrected forfhwith upon written
notice of the some, then the necessory repoir ond corrections moy be done by the
District ot the experìse of the Developer.

IO. OI€ YEAR CUARANTEE

As provided obove, the Developer shotl repoir the works instolled ond correct
deficiencies in the works not resulting from normol weor ond teor and octs of God
ond not resulting f rom the ocfion of q third porty for o period of one yeor from
the dote of the Certificqte of Acceptorce. The Districf moy, ot their option,
corry out the repoir ond correct deficiencies witho,¡t notice to the Dweloper if,
in the opinion of the District, the work must be dorre immediotely becouse of o
hozond of ony kind to the public or to ensure the proper operotion of the works
considered defective or domoged. The District sholl bill the Developer for such
emergency works undertoken ond the Dweloper sholl poy the cost thereof to the
D istrict.

I ¡. COTWEYANCE OF RTG¡-ITS-OF-WAY AND EASETT/iENTS

o) Upon occçtorce of the work by the District, the Developer sholl execvte
such documents os sholl be produced by the Districl conveying to the District
oll right, title ond interest of lhe Dweloper in the works.

b) The Dq¿eloper sholl gront to the District oll rights-of-woy os sholl be
required by the District for purpose of servicing the works instolled where
the works ore instolled on property other thon highwqys. The Dweloper sholl
execute such right-of-woy ogreements os the District moy produce to the
Daneloper for this purpose prior to the Certificote of Acceptonce being
issued by the District.

12. LEGAL SI.'RVEYs

The Developer sholl be responsible for oll the legol surveys in connectionwiTh the
subdivision onC sholl prepore oll the documents necessory for registrotion of the
subdivision. The Developer sholl qt his sole expense, mointoin sufficient legol
suruey control to the sotisfoction of the District throughout the construction

BJ+



progrom ond sholl, upon completion of the construction of highwcys ond boule-
vords, couse eoch legol lot corner to be posted by c q..rolified lond surveyor ot the
Doreloper's sole cost.

13. BARRICADES AND DETOURS

o) The Do¡eloper sholl provide ollsuch borricodes, lighting ond signs os sholl be
required to profect the public while the worksore being instolled. In order to
mointoin froffic movement with the leost possible incornrenience, the
Developer sholl construct, where necessory in the opinion of the District,
such defours, temporory bridges ond borriers os mqy be required to ollow the
public to drive sofely oro¡nd the works being instolled.

b) Prior to commencing excovofion on or in the vicinity of highwqys, the
Developer sholl cmtocf the owners of oll the utilities thqt moy be offected
by this work ond request from them insf ructions for the emergency oction to
be token in the event of domoge to o utility of service connection.

14. WAIVER

Where becouse of the size, locotion or service requirements of ony subdivision the
services of o professionol engineer is not required in the opinion of the District
the'prwision set out obove deoling with the engineering drowings, consfruction
ond inspection of u¡orks not opplicoble moy be waived by the District.

15. INDETIâNITY AND INSURANCE

The Developer sholl sove hormless ond effectuolly indemnify the District ogoinst:

o) All octiors ond proceedings, costs, domoges, expenses, cloims, ond demonds
whotsoever ond whomsoever brought by reoson of 'the execution of the soid
works ond oll such cloims recoveroble from the District of the property of
the District, or ony property which the District by duty or custom is obliged,
directly or indirectly, in ony degrees, to construct, repoir or mointoin, during
the term of this Agreement, sholl be poid by the Developer, ond if
recoveroble from the District sholl, together with ony costs ond expenses
incurred in connection therewith, be chorged to the Developer.

b) All expenses ond costs which moy be incurred by reoson of the execution of
the sqid works resulting in domoge to ony property owned in wlrole or in port
by fhe District for which the District by custom or duty is obliged, directly or
indirectly, in ony wc¡y or to ony degree, to construct, repoir or mointoin, sholl
be poid by theDweloper, ond if poid by theDisfrict sholl, together with ony
costs ond expenses incurred in connection therewith, be chorged to the
subdivision.

c) All expenses ond costs which moy be incurred by reoson of liens for non-
poyment of lobour or moteriols, WorkerJ Compensotion ossessments, un-
employment insurorce, f ederol or provinciol tox, check-off ond for encrooch-
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ments ow¡ng to mistokes in survey, ond oll such cloims recoveroble from the
District, or the property of the District, or ony property which the District
by duty or custom is obliged, directly or indirectly, in ony woy or to ony
degree, to construct, repoir or mqintoin, sholl be poid by the Developer, ond
if recovered from the District sholl, together with ony costs ond expenses
incurred in connection fherewith, be chorged to the Developer. Provided this
porogroph shcll not be consTrued os to extinguish ony rights which the
District would ho¡e were it not for the inclusion of this porogroph.

d) The Developer sholl ot his sole expense thrcughout the currency of the work
corry comprehensive liobility insuronce in the omount of ol leost one million
dollors ($11000,000) with insuronce componies licenced to corry on business in
the Province of British Columbio in portiol dischorge of its obligotion under
Clouses l5.o), l5.b) ond l5.c) of this Section ond in every such policy of
insuronce the District sholl be nomed c¡s on odditionol insured with proceeds
poyoble os the interest of the District ond Dq¿eloper moy c¡ppeqr. The
Developer sholl forthwith, ond prior to commerrcement of the work, furnish
the District with o certified copy of every policy of insurance herein
required.

16. FAI.JLTY MATERIAL OR WORKMANSHIP GJARANTEE

TheDeveloper sholl indemnify ond swe hormless the District ogoinst oll expenses
ond costs which moy be incurred by the District os o result of foulty workmonship
ond defective moteriol in ony of the works instolled by the Developer, provided
thqf such foult or defect is colled to the ottention of the Developer in writing
prior to one yeor f rom fhe dote of The Dislricfs CertifTcote of Acceptonce.

As prwided in Clouse 7, t'Moteriols", the District sholl opprove oll moteriols going
into the works prior to their instollotim but such opprovol sholl in no woy relieve
fhe Ds¿eloper of liobility for replocing or repoiring the moteriql if it proves tobe
def ective or is domoged in instollotion.

17. REBATE OF FEDERAL SALES TAX

The District will cooperote with the Developer by signing ond certifying such
correct documents os presented to it to ossist the Developer in obtoining the
rebote of Provinciol Sqles Tox on oll moteriols used in the instollotion of woter
distribution, sewercge or droinoge systems. The Developer sholl be responsible
for deterrnining from the Federol Tox Deportment which moteriols ore exempt
from Federql Tox ond how the rebote is to be cloimed. No cloim for poyment by
the District moy be mode by the Developer for loss resulting from foilure on the
port of the Developer fo obtoin o tox rebqte on moteriols.

IB. OVERSIZE WORI<S

It is recognized thot lorge diometer trunk service moins moy be required to poss
through o subdivision in order to service properties beyond the subdivision
boundories. ln oddition, extro street widths moy be required to occommodote
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future onticipoted troffic flow through fhe subdivision or orcr.rnd the perimefer
roods. The following ore therefore set os stondord sizes ond deptl's for service
moins ond rood widths, the cost of which ore to be the responsibility of the
Developer ond the differerce in cost between octuol sizes, depths or widths
required moy be poid by the District in complicnce with the Municipol Act to the
Developer or by the Developer to lhe District depending upon the insfolling
ogency of the current rqtes determined on lhe bosis of such costs to theDistrict
in the yeor of instollotion.

-q) Scrrifqry Se\,ver

The stondord size sholl be Lp lo ond including 250 mm diometer. Stondord
depth sholl be up to ond including 4.5 metres from centreline of the finished
rood surfoce. No compensotion sholl be poid to the Ds¡eloper if the depth of
o sonitory sewer required toservice his own subdivision exceeds 4.5 metres or
exceeds 250 mm diomeler.

b) Woter Moins

The stondord size sholl be W to ond ircluding 250 mm diometer, stondcrd
depth sholl be up to 3.0 metres of cover. Woterworks fittings ond volves sholl
be stondord up to ond including 250 mm diometer. All fire hydronts, volves
ond leods ore to be supplied ot the sole cost of the Developer. No
compensofion sholl be poid to the Developer if the size of woter moin
requ¡red to service his own subdivision erceeds 250 mm diometer.

c) Storm Ser¡rrers

The stondod mqin size sholl be up to ond ircluding 600 mm diometer.
Stqndord depth sholl be up to ond including 4.5 metres from centreline of the
finished ræd fo pipe invert. No compensotion sholl be poid to fheDoreloper
if the storm sewer depth exceeds 4.5 metres or 600 mm in diqmeter in order
to service his own subdivision.

d) Rood Allowonce

The stondord width sholl be up to ond including 24Jt0 metre. Additionol
right-of-woy required o¡er ond obove the 24.40 metre width to qccommodote
the orteriol streets wifhin the subdivision sholl bepoid by fhe District ot the
unit price per hecfore os ogreed upon or upm foilure to ogree os set by
orbitrstion pursuont to the Arbitrotion Act.

e) Street W¡dth

The stondord width from curb f oce to curb f oce shqll be up to ond including
13 metres. Additionol rood widths required by the District for odditionol
troffic lones sholl be poid by the District ot the unit prices poid by the
Disfrict for such work in thot construcf ion secson.
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f) Speciol Structures

Speciol structures or works such os pumping stotions or ortfolls nny be
submitted for corsiderotion for cost shoring if the soid structures or works
ore to be used to service londs outside the subdivision. The cost shoring
formulo sholl be negotioted ond ogreed between the Developer ond the
District prior to ony works in the subdivision being comrnenced.

19. DRAWING STANDARDS

o) GenerqlRequirements

l. A complete set of construction drowings shqll consist of:

o) Generol P lon
b) Key Plon
c) Plon ond Profile for Streets, Lones, Droinqe
d) Plon ond Profile for Storm Sewers moy be combined
e) Plon ond Profile for Sonitory Sewers on one drcwing
f) Plon ond Prof ile for Woter Main sheef
g) Plon for Underground Power, communicotion wiring (telephone ond

cqblevision) ond roodwoy lighting
h) Addif ionol P lons S howing ony Speciol Detoils

ln odditim, if deemed necessry by the District o lot groding plon sholl
be provided.

2. Drowing scoles ond dirrensions sholl be in metric units. The metric
symbols ond obbreviotions used qre occording lo the internotionol system
of unils (Sl).

3. All drowings sholl be sized 594 mm x 841 mm.

4. The drowings sholl be neot ond legible ond they sholl cleorly describe the
work in suf ficier¡t deto¡l.

5. Lettering m drowings must conform to Americon Sfondords Associotion
(ASA 214-l-1946) with d¡mersions, etc., to minimum size equivolent of
80 C Leroy ond streets to minimum size equivolent of 200 CL Leroy.

6. Stondor,rC drofting præedures ore to be used for line density, orrowhecd,
rodii, dimens ions, etc.

7 . All elevotions shown on drowírg shqll be bosed on geodetic dotum.

8. Plon ond profile drowings sholl be to the scole

Horizontol 1:500
Verticol l:50

wifh the profile below ond plon obove the druwíng.
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9. Drowings of detoils of morholes, cctchbosins, hydronts, etc., compotible
with Municipolity's Stondord Drowings sholl be încluded in the specifico-
tions or with the construction drowirgs. Stondord symbols for the
rrorious focilities os ottoched to these Stondqrds sholl be used on oll
drowings.

b) Key Plon

l. The key plon of the whole subdivision sholl be to o scole of 1500.

2. The following sholl be shown on the key plon:

- oll known existing underground services ircluding power, telephone,
ond noturol gos

- woter courses on the site
- Povement
- ditches, culverts, storm sewers, monholes ond cotchbosins
- sonitory sewers, monholes, cleonouts ond service connections
- woter moins, volves, hydronfs, blowoffs, ond service connections
- oll property, right-of-woy ond eosement lines
- lot, rood ollowonce ond eosemenf dimensions
- lot rumbers
- | metre contour lines of fhe existing gro,rnd for slopes up to l0

percent ond 2 metre coltour lines for slopes greofer thon l0 percent
- undergra.rnd power communicotion wiring, gos ond roodwoy lighfing
- plon ond profile drowing reference numbers
- north oûow

c) Locotion Plron

A læotion plon to o smoll scole l:101000 showing the locotion of the
subdivisim in relotion To mojor streets sholl be provided. The locotion plon
moy be drqwn on one corner of the key plon drowing.

d) Streets

l. Skeets ond Lones

o) The following informotion sholl be shown on theplon:

- street qnd lqne ollowonce, property ond lot lines
- edges of povement
- stotions of lhe BC ond EC of horizonfol curves together with

the delto ongle, cen treline rodius, tongent length ond centreline
orc lerrgth

- detoils of intersections with spof elevotion ond ot oll criticol
points

- detoils of curb ond gutter
- detoils of sidewqlks ond wolkwoys
- lot rumber
- north orrow.
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2. The following sholl be shown on fhe prof ile:

- existing grournd profile ond finished povement profile olorg the
centreline of moximum 20 metre intervols

- percent grode to two decimol plcces
- stotion ond elevqtions of BVC, EVC ond VPI
- length of verticol curve
- elevotions olong the verticol curve of l0 metre intervols
- ela¿otion ond stqtion of low or high spots of verticol curves
- where the levels of existing ground vory considerobly qcross the

right-of-woy, the existing ground profile on both property lines sholl
, qlso be shown.

e) Wqter

l. The following informotion sholl be shown on the plon:

- locotions of the pipe centreline, pipe size ond type, hydronts, volves,
fittings ond oll reloted oppurtenorces in relotion to rood, eosement
ond odjocent property ond lot lines

- læotion of service connections; connections not conforming to the
stondord offset require o distonce from lot line

- lot rumbers
- north orrow.

2. 
- 

The following informotion sholl be shown on the profile:

- the profile lineof the existing ond finished ground on centreline, ond
the invert of the pipe

- where the pipe is not to be loid ot o constont depth below the
finished grode, the invert elevotion sholl be shown ot 20 metre
intervols

- sonitqry ond storm sewers crossþg the woter moin
- extent of work required in moking the connection to existing woter

moin.

f) Sewoge Collection

l. The following informqtion shqll be shown on the plon:

- locotions of the pipe centreline, monholes, cleonotts, ond other
oppurtenonces in relotion to rood, eosement ond odjocent property
ond lot lines

- locotion of service connecfions; connections not conforming to the
stqndord offset require q distorce from lot line

- dimensions of eosemenfs
- lot rumbers
- elevotions of the existing gro.rnd 20 metres boc* from the rood

property line inside the odjocent lots, ot 20 metre intervqls.
- minimum bosement elevotions
- north orrow.
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2. The following informotion sholl be shown on profiler

the profile line of existing ond finished gro.rnd on centreline, ord the
inverf of the proposed sewer size, type ond closs of pipe

: ffiäîï:+ljtj',,;it'*nî::*;îiï*ri¿ rj s*l *
g) Droinoge qnd Storm Sewers

I . The following inf ormotion sholl be shown on the plon:

locotions of ditch lines, culverts, storm sewer pipe centrelines,
monholes, d¡tch ¡nlets ond cotchbosins

: :'ff""i:iåIti H:t'iål¡li*ot¡ons. For curverrs rorger rhon 600
mm in diometer, detoils of intoke ond outlet structures

- number ond diometer of drivewqy o.¡lverts to be supplied
- lot nrmbers :J

north offow.

2. The following informotion sholl be shown on the profile:

the profile lineof existing ond finished gro;nd on centreline, ond the
inverf of the proposed storm sewer

, i"*ii",Ërllffi .iíriËthïr"r' :::'o,.rch,i nes o, mo nhor es.

r¡) Lot Gradiru Flons

The following informotion sholl be shown on the plorr

- property lines, lot rumbers, eosements ond rood ollowonces
- existinng topogrophy ond contours qt I metre intervols
- minimum bosement elevotions
- proposed elevotions ofter lot groding
- north orrow.

20. STANDARD DRAWING

The following stondqnd drowing sholl form port of Schedule "8":

B-100 Service Connection Record Cord
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GENERAL

1. SPECIFICATIONS OR STANDARDS

DESIGN CRITERIA

1,. GENERAL

2. HORIZONTAL ALIGNMENT

3. VERTICAL ALIGNMENT
a) Superelevation
b) Intersections

4. STANDARD WIDTHS
a) Urban local undivided
b) Urban collector undivided
c) Rural local undivided
d) Rural collector undivided
e) Cul-de-sac

Ð Lanes
g) Walhvays
h) Sidewalks

5.

6.

7.

8.

9.

PAVEMENT STRUCTURE

SIDEWALKS, CURB AND GUTTER

ROADWAY LIGHTING

UNDERGROUND WIRING

NATURAL GAS

SCHEDT]LE C

GENBRAL PROVISIONS

INDEX

Bylaw No. 780

c-5
c-5
c-5
c-5
c-5
c-5
c-5
c-5
c-5

c-6

c-6

c-6

c-6

c-7

c-L

c-1

c-1

c-1

c-2

c-3
c-3
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1..

MATERIALS

STREETS
a) Supply
b) Earth Fill
c) Topsoil
d) Subbase
e) Base Course and Surfacing Aggregate

Ð Perforated Drains
g) Drain Rock
h) Culverts

Ð Sandbags
j) Concrete
k) Granular Aggregate

L. Coarse Aggregate
2. Fine Aggregate
3. Mineral Filler

l) Asphalt Cement
m) Asphaltic Concrete
n) Primer
o) Tack Coat
p) Grass Seed Mixture

SIDEWALKS, CURB AND GU:TTER
a) Base Material
b) Concrete

ROADWAY LIGHTING
a) General
b) Conductors
c) Conduit
d) Connectors
e) Roadway Lighting Poles

Ð Luminaries
g) Photo-Cell Units
h) Service Panels

Ð Ground Rods

c-7

c-7
c-7
c-7
c-7
c-7
c-8
c-9

c-L0
c-10
c-10
c-10
c-L0
c-10
c-11
c-11
C-Lz
C.T2
c-12
c-12
c-13

c-13
c-13
c-13

c-13
C-L3
c-13
c-1.4
C.TA
c-1.4
C-T4
C-T4
c-15
c-15



WORKMANSHIP

1.. STREETS
a) Borrow Pit Development
b) Aggregate Processing and Placing
c) Stocþiling
d) Road Alignment and Grade
e) Construction Methods

Ð Clearing and Grubbing
g) Burning
h) Stripping

Ð Overexcavation
j) Culvert Installation
k) Subgrade Preparation
l) Watering
m) Transportation of Asphaltic Concrete
n) Construction Conditions
o) Preparation of Existing Granular Base
p) Responsibility for Base
q) Adjustment of Service Structures
r) Primer
s) Tack Coat

Ð Overlaþg Existing Pavement
u) Transitions
v) Connection to Existing Pavement
w) Placing Asphaltic Concrete
x) Compaction of Asphaltic Concrete

L. Transverse Joints
2. Longitudinal Joints
3. Edges
4. Breakdown Rolling
5. Intermediate Rolling
6. Finish Rolling

y) Miscellaneous Pavement
z) Asphalt Curb
aa) Pavement Core Holes
ab) Alignment Control
ac) Testing
ad) Boulevards

1. General
2. Requirements

ae) Clean Up
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) SIDEWALKS, CURB AND GUTTER
a) Area Clearing
b) Subgrade and Base Preparation
Ð Tolerance
d) Sidewalk Thiclness
e) Placing Concrete

Ð Hand Formed Sections
g) Extruded Sections
h) Expansion Joints

Ð Contraction Joints
j) Isolation Joints
k) Edging and Finishing
l) Curing Concrete
m) Protecting Concrete
n) Frozen Concrete
o) Catch Basins and Manholes
P) Backfill and Clean-uP
q) Asphaltic Concrete Sidewalks
r) Testing

ROADWAY LIGHTING
a) General
b) Precautions During Construction
c) Precutting Paved Surfaces
d) Trenching and Baclf,ill
e) Waste Excavation Material
Ð Conduit Installation

1,. General
2. Buried Conduit

g) Conductor Installation
h) Grounding

1. General
2. Equipment Grounding
3. System Grounding

Ð Unused Openings
j) Concrete Pole Bases
k) Poles
t) Luminaires
m) Photo-Electric Controller
n) Painting
o) Clean-up
p) Testing and Calibration

1,. General
2. Conductors
3. Voltages
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UNDERGROUND WIRING
General

STANDARD DRAWINGS
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SCHtrDT]LE C

HIGHWAYS

GENBRAL

This Schedule refers to streets, curb and gutter, boulevards, sidewalls, roadway lighting,
underground wiring and natural gas.

1.. SPECIFICATIONS OR STANDARDS

When references to the following abbreviations are made, they refer to Specifications,
Standards or methods of the respective Association. Abbreviations listed herein but
not mentioned in the specifications shall be disregarded.

The number and letter following the abbreviations denote the Association's serial
designation for the Specification of Standard to which reference is made. All
references to these Specifications, Standards or Methods shall, in each instance, be
understood to refer to the latest adopted revision, including all amendments.

ANSI American National Standards Institute
ASTM American Society for Testing and Materials
CAN National Standards of Canada
CSA Canadian Standards Association
RTAC Roads and Transportation Association of Canada
USBS US Bureau of Standards

DESIGN CRIIERIA

1.. GENERAL

Roads shall be designed to minimize traffic hazards, to provide adequate access to
all parcels within the subdivision and to adjacent land or as are necessary to
implement any applicable municipal traffic plans and due regard shall be given to
provide efficient gravity drainage.

Cul-de-sacs in areas with single family dwellings shall conform to the standard
drawing in this Schedule. The dimensions shall be increased to meet traffic and
vehicular requirements in areas with other zoning, orwhere the turnaround is skewed.
Cul-de-sacs shall conform to the specifications stated in Section 4 Standard Widths.
If necessary to ensure through pedestrian traffic to schools, parks and other facilities,
a walkway shall be provided from the turnaround to an adjacent street.
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The Developer shall conform to the specifications of all relevant utility companies.

The provisions set out for Rural Local and Rural Collector streets shall only apply
to the following zones, which are identified on the Zontnlg Map, Schedule "A'.

RR-1
M-2
M-3
M-4

Rural Residential Single Family
General Industrial
Heavy Industrial
Airport Industrial

HORIZONTAL ALIGNMENT

a) Roads shall as far as possible be arranged without jogs or sharp changes in
alignment and centrelines of inte¡secting streets shall meet at a single point.
Whenever possible, roads shall intersect at right angles, but in no case at any
angle less than 70 degrees, which angle shall be maintained for a distance of
at least 38 metres measured from the centre point of the intersection.

b) The horizontal alignment of the road shall be on the centreline of the road
allowance, taking into consideration the location of all present and
foreseeable future services to be installed within the road allowance.

c) Centreline chainage stations shall be referenced and dimensioned from legal
survey markers. The degree of curvature shall be relative to the classification
of the road and its design speed. The minimum radius of curve and
maximum superelevations shall conform to Table A-1 below.

TABLB A..1
HORIZONTAL ALIGNMENT

Urban Local Undivided (ULU) 50 km/hr 50 m

Rural Local Undivided (RLU) 50 hnihr 50 m

Urban Collector Undivided (UCU) 60 kmih L30 m

Rural Collector Undivided (RCU) 60 km/h L30 m

Minimum
Design Centreline Maximum
Speed Radius Superelevation

0.02 mlm

0.02 mlm

0.06 m/m

0.06 m/m

Horizontal curves shallbe fully described showing their internal angle, radius, tangent
length and arc.

The minimum radius of edge of pavement or surfacing aggregate shall be 9 metres.
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J. VERTICAL ALIGNMENT

a) Superelevation

Horizontal curves on local roads shall not be superelevated without the
consent in writing of the District. Collector roads shall be superelevated if
required by the criteria for centreline radius and speed.

The length of a transition from a normal cross sectioned road to a section of
road where there is superelevation shall in no case be less than 30 metres for
a 50 lcdh designed road or 40 metres for a 60 hnih desþed road. In
selecting the length of the transition, care and consideration shall be given to
drain all of the travelled surface.

b) Intersections

Breaks in grade may be required on all roads at an intersection. Within 30
metre radius of the centre point of an intersection the maximum grade shall
not exceed 3 percent.

Maximum and minimum gradients shall conform to Table A-2 below.

TABLE A..2

GRADIEI.{TS

Urban Local Undivided (ULU)

Rural I-ocal Undivided (RLU)

Urban Collector Undivided (UCU)

Rural Collector Undivided (RCU)

Turnaround

Intersection Approach

Curb Returns

Maximum
Gradient

8

8

8

8

5

J

J

Minimum
Gradient

0.5

0.5

0.5

0.5

0.5

0.5

0.5

c-3



Minimum crolvn grades of 0.3 percent allowable with a 3 percent crossfall for
paved surfaces and 4Vo crossfall for unpaved surfaces. Minimum gutter grade
must be 0.5 percent to prevent ponding.

The vertical alignment of roads shall be set to serve adjacent properties with
access driveways atagrade not steeper than L0 percent as measured from the
edge of road to the proposed building area.

The length of vertical curves shall be calculated using the equation L:KA,
using K values as in Table A-3 below.

Where L : a length of vertical curve,
WhereK:aconstant,and
Where A : the algebraic difference of tangent grades.

The Minimum Stopping Sigfit Distance is the sum of the distances travelled
while reacting to an object in the path of the vehicle and the distance
required to stop the vehicle.

TABL,E A,.3
LBNGTH Of,' VERTICAL CI]RVES

Sag Curve

Minimum
Sight

Distance

Crest Curve

Speed Min.
lan/h rrKr

Minimum
Site

Distance

45m

65m
85m

65O m
85Om

45m 40 4

65m 50 7

10 85m 60 15

Minimum stopping distances by street classifications:

L. Urban Local Undivided
2. Urban Collector Undivided

Min.
ilKr

4

6

Speed
km/h

40

50

60
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STANDARD WIDTHS

a) Urban local undivided
Width of right-of-way
Width of pavement

b) Urban collector undivided
Width of right-of-way
Width of pavement

c) Rural local undivided
Width of right-of-way
Width of road (shoulder to shoulder)

d) Rural collector undivided
Width of right-of-way
Width of road (shoulder to shoulder)

e) Cul-de-sac
Maximum length
Width of right-of-way
Width of pavement/travelled surface
Turning circle right-of-way minimum radius
Turning circle, with island, width of pavement
Turning circle, without island, radius of pavement

Lanes
Width of right-of-way
Width of pavement
Utility corridor

Wallaryays
Walhvays may be required at the end of
cul-de-sacs or off expanded elbows of
crescents or as directed by the Municþal
Engineer.

Width of right-of-way
Width of pavement

Sidewalks
Sidewalk \ñ¡idth in residential zones

s)

21.33 m
9.75 m

24.38 m
L2.80 m

2L.33 m
8.00 m

24.38 m
10.00 m

150.0 m
2L.33 m
9.75 m

1.7.0 m
L2.0 m
I2.A m

7.0 m
6.0 m
9.0 m

3.0 m
1.5 m

3.0 m
h)
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5. PAVEMENT STRUCTURE

The Developer shall retain a qualified geotechnical engineering firm acceptable to the
District to conduct site investigation and design a pavement structure for the subdivision.
Pavement structure layer thicknesses less than shown on the typical sections will not be
permitted without approval of the Public Worls Superintendent of the District of
Mackenzie. This recognises the sandy nature of the in situ material.

SIDEWALKS. CURB AND GUTTER

All curbs shall be mountable type. Sidewalks shall be constructed at a minimum on one
side of urban arterials and collectors.

ROADWAY LIGHTING

Where underground roadway light wiring and ornamental type roadway lighting is
included in the subdivision, all materials to be incorporated into the system shall be
approved by the District and shall conform to the materials and specifications contained
elsewhere in this document as well as the requirements of the Provincial Electrical
Inspector.

Ornamental street and wallnvay lighting shall be provided on all streets within the
subdivision as defined in Schedule B, "General Provisions." Provision shall also be
made for providing power for future lighting in parks by installing the necessary ducts
across highways to the park property line as required by the District.

The roadway lighting system shall be laid out in accordance with the CSA Standard
C92.2 for roadway lighting. The minimum average lighting level for mid-block
residential streets shall be 4 Lux \Mith 10 Lux at intersections. The average lighting value
on residential collector streets shall be increased to 6 Lux in mid-block and at minor
intersections and L3 Lux at major intersections.

UNDERGROUND WIRING

'Where the installation of underground power, cable television and telephone distribution
systems with service connections is required in the subdivision, the Developer shall be
responsible for meeting all the requirement of the private utility companies and
goveÍürent agencies concerned. The Developer shall obtain permits which may be
required to carry out the system installation. Individual power, cablevision and
telephone connections shall be provided for each individual parcel in the subdivision.
All underground *iring will be installed in accordance with the utility companies and
goveflrment agencies concerned.

7.
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9. NATURAL GAS

The Developer shall be responsible for meeting all the requirements of the local natural
gas utility company and the govemment agencies concerned.

MATERIALS

L STREETS

Supply

The Developer shall be responsible for acquisition of material and shall, prior
to commencingworþ submit to the Engineer laboratory test reports showing that
the materials he intends to supply conform to the specifications.

He shall also be responsible for the negotiations and development of borrow
sources, payment of royalties, access rights-of ways, access road construction and
maintenance, drainage facilities, and maintenance and reinstatement of the
borrow source to the satisfaction of the District, or the authority having
jurisdiction. The satisfactory disposal of all waste material shall be the
responsibility of the developer.

Earth Fill

Earth fill shall be material free of organic and deleterious matter.

Topsoil

Topsoil is surface material containing organic components and which, in the
opinion of the District, is suitable for landscaping.

Subbase

Subbase shall be a pit run gravel, screened if necessary composed of inert,
durable aggregate, uniform in quality and free from soft or disintegrated
particles, clay and silt balls, and other deleterious material, and shall conform to
the following gradation limits when tested in accordance with ASTM C136 and
ASTM CL77:

a)

b)

c)

d)
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Standard
Sieve Size

75. mm

37.5 mm

9.5 mm

4.75 mm

0.300 mm

0.075 mm

Gradation T imits
(Percent by

Weight Passing)

100

60 - L00

25-60
25-54
5-t2
0-6

BASE COURSE

Gradation Limits
(Percent by Weight Passing)
For Nominal Maximum Size

e) Base Course and Surfacing Aggregate

The base course and surfacing aggregate shall be composed on inert, durable,
crushed aggregate, uniform in quality, and free from soft or disintegrated pieces.
In the absence of satisfactory performance records over a 5 year period for the
particular source of aggregate, its soundness shall be tested in accordance with
ASTM C88 using magnesium sulphate. Maximum weighted average losses for
coarse aggregate shall be 20 percent, and for fine aggregate, 25 percent. The
aggregate gradation shall fall within the following limils, when tested in
accordance with ASTM Ct36 and ASTM CLLT:

Standard
Sieve Size

75

50

37.5

25

T9

9.5

4.75

2.36

L.1.8

0.300

0.075

25 mm

;;,
80-100

50-L00

35-7A

25-50

15-35

5-20

0-5

c-8

75 mm

ui-roo

35-80

25-60

20-40

L5-30

L0-20

3-10
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SURFACING AGGREGATE

Standard
Sieve Size

4.75 mm and larger

2.36 mm - 1-.L8 mm

0.60 mm - 0.30 mm

0.15 mm - 0.075 mm

Gradation T imits
(Percent by Weight Passing

100

85-100

60-85

40-70

20-5A

10-30

5-15

Maximum Variation
Limits (Percent by

Weight Passing

t 5.0 Percent

t 4.0 Percent

t 2.5 Percent

+ 1".0 Percent

Sieve Size
lmm)

25

19.

9.5

4.75

1..1.8

0.300

0.075
The Developer shall submit to the District for approval his proposed base
course/surfacing aggregate gradation(s) for the project. Upon approval, the
gradation curve(s) shall become the project gradation(s). All samples of base
course aggregate and surfacing aggregate used on the project shall conform to
the following requirements:

1,. Deviation between samples and the project gradation shall not exceed the
following limits:

2.

a
J.

A sample gradations shall fall within the gradation limits.

A minimum of 60 percent of all material retained on the 4.75 mm sieve
shall have at least one fractured face. The percentage shall be determined
by particle count.

Ð Perforated Drains

Perforated drains shall be as desþed by the District.
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g) Drain Rock

Drain rock shall be clean, crushed gravel or pea gravel as approved by the
District.

h) Culverts

Sizes and lengths of culverts shall be as shown on the drawings.

Culverts shall be galvantzed cornrgated steel pipe conforming to the
requirements of the current AASHO Standard Specification for Comrgated
Metal Pipe Culverts.

- Minimum thickness shall be:

450 mm diameter and smaller !.63 mm
525 mm to 750 mm diameter 2.00 mm
900 mm diameter and larger 2.77 mm

Ð Sandbags

Sandbags for concrete filled sandbags shall be at least 280 grams burlap
approximately 500 mm by 900 mm measured inside the seams when the sack is
laid flat.

j) Concrete

Concrete shall have a minimum 28 day compressive strength of 28 MPa. Slump
shall not exceed 75 mm. Concrete work shall conform to CAN3-423.L. Air
content shall be maintained at 5-8Vo.

Dry mix concrete shall not be used without the approval of the District.

k) Granular Aggregate

1. Coarse Aggregate

Coarse aggregate shall be all material retained ana4.75 mm sieve. It shall
consist of crushed stone, crushed slag, crushed gravel, or combination
thereof.
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The aggregate shall be free from clay coatings, silt, or other deleterious
matter. A minimum of 60 percent of the particles by weight shall have one
or more fractured faces.

Maximum weight loss for 5 cycles when tested for soundness in accordance
\ñ¡ith ASTM C88 shall be no more than L8 percent using magnesium
sulphate.

Maximum absorption shall be 1..7 percent when tested in accordance with
ASTM C127.

The maximum loss in a Los Angeles Abrasion Test shall be 30 percent.

2. Fine Aggregate

Fine aggregate shall be all material passing a 4.75 mm siev€r including
mineral fillers. It shall consist of natural material or material manufactured
by crushing stone, slag or gravel.

The particles shall be clean, tough, durable, and free from coatings of cla¡
silt, or other deleterious matter.

'When tested for soundness, in accordance with ASTM C88, the maximum
loss of 5 cycles shall be no more than 25Vo when using magnesium
srrlphate.

Aggregate short of material passing the 0.075 mm sieve shall have
approved mineral filler added.

3. Mineral Filler

Mineral filler shall consist of all material passing the 0.075 mm sieve, and
shall be non-plastic when tested in accordance with ASTM D424.

It shall be dry and free from organic matter clay particles, or lumps.
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t) Aphalt Cement

Asphalt cement shall be an AC5 Typ" A and conform to the following
specifications:

- Penetration @ 25C,100 g .5 seconds LL0 minimum
- 'Water 

Vo, maximum 0.5
- Ductitity @ 25C, cms, minimum 65
- Solubility in trichloroethylene, percent 99.0 minimum
- Flash point (COC), oC, minimum 235C
- Thin film oven test, penetration of residue

at 25VoC,100 g, 5 sec., 0.1 mm, 7o of.
original penetration 48 minimum

Asphalt shall be uniform in character and shall not foam when heated to L77"C.

m) Asphaltic Concrete

Asphaltic concrete shall conform to the following specifications as based on the
Marshall method of desþ:

- Number of blows each fact of test specimen 75
- Percent voids ín mineral aggegate L4 minimum
- Percent air voids in mixture, surface and

lower course 3-5
- Minimum Marshall load, N @ 60'C 4,500
- Flow index, units of 0.25 mm 8-L0
- Minimum index of retained stability after

immersion in water @ 60'C for 24 hours 75 percent
- Aggregate gradation and fracture to comply

with the BC Ministry of Transportation and
Highways (Section 223.8) medium asphalt mix

n) Primer

Primer shall be MC-30 liquid asphalt, or as approved.

o) Tack Coat

Tack coat shall be 55-L asphalt emulsion, or as approved.
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p) Grass Seed Mixture

Grass seed shall be premium quality have a purity of 95 percent or better and
germination rate of 85 percent or better. The species of seed and percentages

,in the mixture shall be as follows:

- 35 Percent Kentucþ Blue Grass
- 55 Percent Creeping Red Fescue

1,0 Percent White Dutch Clover

2. SIDE}VALKS. CURB AND GUTTER

a) Base Material

Base Material shall be well graded, L9 mm minus gravel.

b) Concrete

Concrete shall conform to CAN3-423.1. The mix desþ shall include the
following:

Minimum Compressive Strength - 28 MPa at 28 days

Minimum Cement Content - 312Kgl#

: liffiium 
Aggregate size - 1e mm

- not exceeding 90 mm for
hand formed

Air Entrainment - 5-8Vo

3. ROADWAY LIGHTING

a) General

Electrical materials used in the roadway lighting system shall be new and shall
be approved by and bear the label of the Canadian Standards Association
(csA).

b) Conductors

Conductors shall be copper and if larger than L0 AWG shall be stranded.
Conductor gauges shall be as shown on the drawings. Conductors nrn in rigid
conduits or in the interior of roadway light poles shall have Type TW insulation.
Conductors nrn in poþthylene tubing shall have Type TWU insulation.
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e)

c)

d)

Ð

s)

Conduit

Polryinyl chloride (PVC) conduit shall conform to CSA 8196.1 or as approved,
rigid unplasticized polryinyl chloride, sizes as shown on the drawings. Couplings,
adaptors and bends shall be of PVC and conform to CSA L96.L, or as approved.

Connectors

Insulated connectors shall be Scotchlok as manufactured by the Minnesota
Mining and Manufacturing Company Ltd., or as approved. For conductor
combinations too large to use Scotchlok corurectors, a solderless line connector
shall be used, such as connector CL2, manufactured by Thomas and Betts Ltd.,
or as approved. Bare copper lugs used for connecting ground conductors to
ground studs in lighting pole hand poles shall be Thomas and Betts 54106 futl
compression lug or as approved. The connector serving a ground rod shall be
Burndy Type GAR, or as approved.

Roadway Ughting Poles

Poles shall be NAPCO Davit Lighting Poles No. 29L80-1L0-00, single 3 metre
armr 2 degree rise with slip fitter tenon to suit mercury luminaire. Davit poles
shall have a total height to the tenon of 9 metres, and a centreline radius for the
davit of 2.3 metres. The tenon shall be 60 mm OD by 175 mm long. Each pole
shall be supplied with a handhole with cover plate and a 6 mm x 600 mm ground
stud, complete with 2 nuts and 2 washers. Three shims shall be provided to
permit accurate spacing of anchor bolts.

Luminaries

Luminaries shall be L05 or 250 watt high pressrue sodium with integral regulated
output type dual primary G20/24A volt) thermally protected ballast. Luminaries
shall be complete with L50 or 250 watt, high pressure sodium lamps. Where
specified on the drawings, luminaries shall be supplied with twist-lock receptacles
to accept photo-electric control units. All components shall be suitable for
operation in temperatures ranglng from -40'C to 70'C.

Photo-Cell Units

Photo-cell units shall be cadmium sulphide type having externally adjustable
sensitivity, and shall be provided with a t'wist-lock base to match the receptacle
provided in the luminaire. Operating voltage shall be L20 volts, and an integrally
contained control relay shall be capable of switching at least 1000 volt-amperes.
The action of the unit shall be such that in daylight the relay is energized,
holding open its normally closed contacts. The unit shall have built-in surge
protector and a lightening arrester.
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h)

Ð

Service Panels

Service panels shall be of the pole-mounting or kiosk type as shown on the
drawings, and shall be constructed to the details shown on the drawings.

Ground Rods

Ground rods shall be 1"9 mm diameter steel with hot forged point. Top ends
shall be galvanized for a minimum distance of 250 mm for 2 mefie rods and 450
mm for 3 metre rods.

WORKMANSHIP

L. STREETS

a) Borrow Pit Development

Prior to removal of any material from a borrow pit, the entire site to be
excavated shall be cleaned and grubbed and stripped of all unsuitable
overburden. Combustible material shall be burned or disposed of as directed by
the District.

Borrow pits shall be excavated such that they will be free draining to the lowest
corner or to such other location as determined bv the District.

Aggregate Processing and Placing

The Developer shall provide and maintain in good operating condition all
necessary plant, equipment, and tools to produce and place aggregate in
conformance with this Schedule. Such plant and equipment shall be of a type
to ensure proper construction and maintenance of roadways and access roads,
proper development of borrow pits, maximum utiliz¿1i6n of borrow pits,
production of aggregate to the quality and uniformity specified herein, and
adherence to the schedule of completion.

The Developer shall obtain the District's approval of his proposed methods of
development and excavation in the borrow pit. Excavation shall be performed
in such a manner as to ensure material removed is as unifonn as possible.

Should testing indicate that the aggregate gradation does not fall within the
specified limits, the Developer shall immediately take all necessary action to
alleviate the cause.

b)
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c) Stockpiling

Base course shall be stocþiled prior to use at either the crushing site or such
other location on the jobsite subject to the approval of the District. Stocþile
sites shall be cleared of all vegetation, trees, brush, rocls, and other debris and
covered with a uniform layer of pit run gravel prior to deposit of the base course
material.

Stocþiles shall be built up in layers not to exceed 1 metre in thickness to a
minimum height of 9 metres in such a manner as to prevent any appreciable
segregation. End dumping over the edge of the stockpile will not be permitted.

Planks or protected runways for vehicles shall be provided as necessary to
prevent contamination of the stockpile.

Road Alignment and Grade

The Developer shall be responsible for all layout required to ensure the works
are located as shown on the approved drawings.

Construction Methods

Construction shall not be undertaken during sno\il, heavy rain, freezing, or other
unsuitable conditions. Aggregate shall not be placed upon afrozen,wet, muddy
or rutted subgrade of subbase surface.

Roads and boulevards shall be excavated to the desþ subgrade cross-section
prior to trench excavation for underground utilities and structures.

Clearing and Grubbing

All road allowances shall be cleared and grubbed from property line to properly
line. Waste material shall be disposed of in a manner approved by the District.

All trees and brush shall be cut, and along with stumps, logs, roots, rotten wood
and other organic materials, shall be disposed of by burning or other approved
means.

The above material shall be removed from the ground surface and to a minimum
depth of 300 mm below ground surface.

d)

e)

Ð
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s)

All other rubbish and debris existing on the site shall be removed and disposed
of by burning or other approved means.

Trees shall be felled within the designated clearing area and those falling outside
this area shall be cut up and returned to the clearing arca for disposal.

On instruction from the District, individual leaning or dangerous trees or snags
adjacent to, but outside the desþated clearing area, shall be cut and disposed
of.

Excavations resulting from removal of tree trunls, roots, or other material shall
be filled by the Developer as a part of the clearing and grubbing operation.

Burning

Burning shall be carried out at points located centrally in the area being cleared.
The fire or fires burning at any one time shall be limited by the ability of the
Developer's equipment and organization to provide adequate protection against
spreading of fires to adjacent timber or property.

Burning shall be carried out subject to the provisions of the Provincial Acts and
Regulations thereto. In the event of Forestry Regulations prohibiting burning,
materials to be burned may either be piled until such time as the regulations are
rescinded or removed from the site.

Restrictions of federal, provincial, municipal, or other recognized authorities
established to control burning in the area shall be complied with. If burning
cannot be done on the clearing site, the material shall be hauled to an approved
location for burning or disposal. Burning sites, as required, shall be obtained by
the Developer.

Stripping

Prior to commencing excavation operations, those ¿reas desþated by the
District shall be stripped of all overburden and topsoil. Overburden shall be
disposed of as specified for waste material. Topsoil shall be stockpiled as

directed by the District. Stumps, boulders and other deleterious matter shall be
removed from the topsoil and disposed of as specified for waste material.

h)
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Ð

i)

Overexcavation

Overexcavation will generally be that additional excavation required by the
District as a result of unsuitable natural foundation conditions.

Overexcavation will be replaced with earth fill, rock fill, subbase material, or
base course as directed by the District. Replacement fill shall be placed as

specified elsewhere herein.

Culvert Installation

Trenches for culvert installation shall be excavated to the required depth and
grade as specified by the District. A full trench condition shall be provided
wherever possible. The bottom of the trench upon which the pipe is to be laid
shall be shaped so that at least Tq of. the circumference of the pipe is in contact
with the prepared foundation throughout its length. The trench and other
preparatory work shall be approved by the District before actual placing of the
pipe starts.

Pipe shall be laid beginning at the lower end with the outside laps pointing
upgrade and the longitudinal joint at the springline. The sections shall be firmly
jointed together, and metal in joints which is not thoroughly protected by
galvantzrng shall be coated with a suitable asphaltum paint.

Care shall be taken to give the pipe a firm and uniform bearing. Pipe which
settles or which is not in true alignment shall, upon instruction from the District,
be relaid.

Base course material shall be used to backfill to the top of the pipe. Material
shall be deposited equally on both sides of the pipe in layers not exceeding 150

mm in thickness, and shall be thoroughly compacted using mechanical tampers.

The remainder of the trench shall be backfilled to the subgrade elevation with
subbase material. Backfill for the first 300 Írm over the pipe shall be placed by
hand. Backfill shall be placed in layers not exceeding 150 mm in thickness and
shall be thoroughly compacted using mechanical tampers.

Inlet and outlet ditches to culverts shall be constructed to the required lines and
levels.
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k) Subgrade Preparation

In areas where, after stripphg, u fill in excess of 150 mm is required to bring the
finished subgrade to the design subgrade cross-section, earth filIor rock fill shall
be placed as specified elsewhere herein.

In areas where after stripping, a cut or a fill of 150 mm or less is required to
bring the finished subgrade to the design subgrade cross-section, the subgrade
shall be scarified to a minimum depth of 150 mm below the design subgrade
cross-section and all material windrowed to one side. The exposed surface shall
then be compacted to 90 percent of Modified Proctor Density (ASTM D1557),
the windrowed material moved, and the compaction repeated on the other side.
Windrowed material shall then be brought to its optimum moisture content,

shaped to line and grade, and compacted to 95 percent Modified Proctor Density
(ASrM D1ss7).

At transitions between cut and fill areas, the subgrade shall be scarified and
recompacted as specified above to a depth of 150 mm for a distance of L5

metres.

The subgrade in cut areas shall be prepared 1 metre wider on each side than the
required width of the finished base course. In fill areas embankments shall be
constructed to the required width of the finished base course and the specified
side slopes. The finished subgrade shall be crowned and sloped as required to
prevent ponding of water on the roadway.

Should any soft spots develop during the process of compaction, such areas shall
be excavated and refilled.

Watering

If weather conditions and construction materials are such that watering may be
required, upon direction from the District, the Developer shall maintain suitable
watering equipment of the site. Watering shall be performed as directed by the
District to control dust and to ensure optimum moisture conditions for earth fill
compaction, subgrade preparation, and placing subbase and base course
materials.

Water in excess of that required for optimum moisture conditions may be used
only with the District's approval, and, if considered necessary to obtain the
specified density.

r)
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m)

n)

o)

p)

q)

Water shall be applied uniformly from a pressure type distributor equipped with
suitable control apparatus and a spray bar and noz.zles similar to those used on
asphalt distributors. Splash plate type distributors or distributors with spray bars
which discharge jets of water will not be approved by the District.

Transportation of Asphaltic Concrete

Asphaltic concrete shall be transported in vehicle with tight metal boxes cleaned
of foreþ materials.

Inside surfaces of truck boxes shall be lubricated with suitable thin oil or soâp,
but excessive use of lubricant will not be permitted. Trucls intended for the
transport of asphaltic concrete shall be equipped with tarpaulins. Vehicles shall
be suitably insulated, as required, to prevent excessive heat loss during
transportation.

Construction Conditions

Placement of asphaltic concrete shall not be undertaken during snow, heavy rain,
freezing, or other unsuitable conditions. Asphaltic concrete shall not be placed
upon a frozen, wet, muddy, or rutted base.

Preparation of Existing Granular Base

Prior to priming, or placement of asphaltic concrete, the existing granular base
shall be prepared by grading, reshaping to the required grade and cross-section,
and compacting to 95 percent of Modified Proctor Density (ASTM D1557).
Base material shall be added where necessary to adjust to grade and cross-
section. During grading, material shall not be bladed off the road base in such
a manner as would render the material unusable. Surplus and loose aggregate
shall be removed and used elsewhere or disposed of.

Responsibility for Base

It shall be the Developer's responsibility to examine the base immediately prior
to commencing paving operations and satisff himseHthat it is properly prepared
to receive the pavement.

Adjustment of Service Structures

Existing manholes, catch basins, valve boxes and other service structures, v¡ithin
the area to be paved, shall be adjusted to the property finished grade at the time
of paving.
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s)

Primer

Primer shall be applied on the granular base when the surface is dry or slightþ
damp and the air temperature above 10"C. The primer shall be uniformly
applied with an approved pressure distributor at a, rate of L.0 to L.5 litres per
square metre, and the temperature of the material shall be such that the
kinematic viscosity will be between 50 and 150 square millimetres per second.

Primer shall be allowed to cure for a minimum of 24 hours. Traffic shall be kept
off primed areas until the primer has been allowed to cure. Additional primer
shall be applied to areas requiring priming to fill voids, to coat and bond
particles, or as directed by the Engineer. If the primed surface is loose, rolling
of the surface with a pneumatic-tired roller may be required.

Tack Coat

Tack coat shall be applied to all existing asphaltic concrete which is to be
overlain, the edge of curbs, existing asphaltic concrete and structures, where the
surface of these structures will be in contact with new asphaltic concrete
pavement.

Where the surface course of asphaltic concrete pavement is not placed
immediately after the lower course, tack coat shall be applied to the lower
course of asphaltic concrete pavement as specified for existing asphaltic concrete
surfaces.

Tack coat shall be applied only when the surface is dry and clean, and the air
temperature is over 10"C. Care shall be exercised in the application of tack coat
to avoid application to areas which will not be paved.

Existing asphaltic concrete surfaces shall be thoroughly cleaned by a power-
driven sweeper immediately prior to applying the tack coat.

Tack coat shall be uniformly applied with an approved pressure distributor at a
rate of 0.25 litres per square metre. The temperature of the material shall be
maintained between 32"C and 38oC or as necessary to permit proper spraying.

Traffic shall, where possible, be kept off tack coat areas.
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Ð Overlaying Existing Pavement

In areas where existing pavement is to be retained, the new road base adjacent
to the existing pavement shall first be constructed as specified in Clause k)
"Subgrade Preparation". The lower course of asphaltic concrete shall be placed
on the new road base and the existing pavement shall be raised to the same level
through placement of a levelling course. Levelling courses shall be placed in
multiple lifts where necessary with the shortest length lift placed first and
successive lifts exceeding over the preceding shorter ones. The maximum
compacted thickness of any one lift of levelling course shall not exceed 100 mm.
Levelling course shall be constructed using the specified asphaltic concrete mix.

Prior to overlaying existing pavement, pavement defects shall be corrected.
Cracks greater than 3 mm in v¡idth shall be cleaned of loose and foreign
materials and filled with liquid asphalt. Defective pavement shall be repaired
by cutting the existing pavement back to sound material and providing a neat
vertical edge. Pavement shall be removed and the e4posed road base shall be
recompacted to the specified grade and cross-section. The e4posed area shall
be filled using the specified asphaltic concrete mix, thoroughly compacted and
rolled to a uniform surface.

On completion of the above, the final surface course of asphaltic concrete shall
be placed over the fulIwidth of the roadway.

Transitions

Transitions shall be constructed by cutting and removing the existing pavement
to the limits shown on the approved drawings. The exposed road base shall be
regraded and base material added as required to attain the specified grade and
cross-section. Before placing the asphaltic concrete the exposed road base shall
be thoroughly compacted to 95 percent o¡ ¡dorlified Proctor Density (ASTM
D1557). The pavement thickness shall be shown on the approved drawings.

Connection to Existing Pavement

Connections to existing pavement shall be made by cutting back the existing
paSrment to sound material, and providing a neat vertical face with a

straightedge. The new pavement shall be placed tight to the existing pavement
and the finished surface shall be flush with the existing pavement. Prior to
paving, the exposed face of the existing pavement shall be heated and painted
with tack coat.

u)

v)
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w) Placing Asphaltic Concrete

Surfaces onto which asphaltic concrete will be placed shall be dry and cleaned
of all loose and foreign materials. Asphaltic concrete shall not normally be laid
when the atmospheric temperature is less than 5"C and falling. At temperatures
below 5oC, retractable hoods shall be provided on the paver to retain heat. The
asphaltic concrete at time of placing shall not be less than 130'C or more than
160"C.

An approved, self-propelled mechanical paver shall be used to spread the
asphaltic concrete to the specified thickness. The paver feed shall be adjusted
to correspond with the rate of delivery such that stoppages of the paver shall be
minimized.

Hand methods may be used, as approved by the District, in narrow areas,
irregular sections, intersections, turnouts, or driveways where it is impracticable
to spread with a paver.

Minor irregularities in spreading and shaping the paved surface adjacent to
existing service structures such as manholes, catch basins, or valve boxes, shall
be corrected to the satisfaction of the District.

Where asphaltic concrete is to be placed in more than one lift the lower lift shall
be placed, compacted and finished of the full width as shown on the drawings,
prior to placement of subsequent lifts. The surface of all lower lifts shall be
thoroughly cleaned of dirt or other deleterious material with a power-driven
sweeper supplemented by hand sweeping where necessary prior to placement of
subsequent lifts.

All transverse and longitudinal joints shall be heated to 65"C immediately prior
to application of tack coat and paving. Heating and application of tack coat to
longitudinal joints may be omitted if the previously laid pavement has not cooled
to less than 50'C. At no time shall an open flame be applied to the asphaltic
surface for warming the pavement. Transverse joint in successive lifts shall be
offset a minimum of 0.6 metres and in adjacent lanes they shall be offset a
minimum of 3 metres. Longitudinal joints in successive lifts shall be offset 150

mm to 200 mm.
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x) Compaction of Asphaltic Concrete

Compaction shall commence immediately after the bearing capacity of the
asphaltic concrete is adequate to support compaction equipment without
undesirable displacement or cracking.

Rollers shall be an approved, self-propelled steel wheeled type, capable of
exerting a load on the main roll of at least 4 kg/mm of widtþ and an approved,
self-propelled, pneumatic tired roller. Rollers shall be in good condition and
capable of reversing without backlash.

Maximum speed for breakdown rolling shall not exceed 5 km/h, and subsequent
rolling, 8 km/h. Speeds shall be maintained at all times such that displacement
of asphaltic concrete does not occur.

During the rolling operation, roller wheels shall be kept moist with only enough
water to avoid picking up material. Fuel oil,lubricating oil, or kerosene shall not
be permitted as lubricants for the roller wheels.

The line of rolling shall not be suddenly changed nor the direction of rolling
suddenly reversed, and pronounced changes in direction shall be made only on
stable material. Alternate trips of the roller shall be of slightly different lengths.

Longitudinal rolling shall progress towards the croum of the pavement,
overlapping at least Yz the \ñridth of the roller with each successive pass. On
superelevated curves, and on uncrowned roadways, rolling shall begin on the low
side and progress to the high side.

Areas inaccessible to rollers shall be compacted with mechanical and hand
tampers to the satisfaction of the Engineer.

Joints shall be carefully constructed and thoroughly compacted to provide a
smooth riding surface over the joint.

In general, compaction shall be performed in the following manner:

1,. Transverse Joints

Transverse joints shall have a vertical face and shall be rolled immediately
after raking is completed. Rolling shall be the same as for longitudinal
joints, except overlapping on previously compacted pavement shall be
omitted when the courses are of different elevations.
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3.

Longitudinal Joints

Longitudinal joints have a vertical face and shall be rolled directþ behind
the paving operation. Joints shall be rolled by passing the roller on the
previously compacted lane allowing an over lap of 75 mm to L50 mm on
the new lane. A minimum of 2 passes shall be required to thoroughly
compact this narrow strip down to and even with the existing lane.

Edges

Pavement edges shall be rolled concurrently with the longitudinal joints and
shall not be e4posed more than 15 minutes before rolling. The roller
wheels shall extend 50 mm to 100 mm beyond the edge of the pavement.

Breakdown Rolling

Breakdown rolling shall immediatelyfollowthe rolling of longitudinal joints
and edges. Rollers shall be operated as close to the paver as necessary to
obtain adequate density without causing undue displacement. Breakdown
rolling shall be performed by vibratory steel wheeled rollers.

'When placing more than one course, pneumatic-tired rollers may be used
for the breakdown rolling of the lower course, providing that they are
immediately followed with steel wheeled rollers.

Intermediate Rolling

Intermediate rolling shall be performed by pneumatic-tired rollers, and
shall follow the initial rolling as closely as possible. Intermediate rolling
shall be continuous until the mix has been thoroughly compacted.

Finish Rolling

Finish rolling shall be performed by steel wheeled rollers to remove all
mar}s left by pneumatic rolling. Finish rolling shall be continuous until all
roller marks are eliminated and no further compaction is possible.

The mean density of cored samples of the finished pavement, obtained at
random locations in accordance with ASTM D3665 shall not be less than
97Vo of the plant briquette density, with no individual test less than95Vo.
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y) Miscellaneous Pavement

Miscellaneous pavement shall be all pavement shown on the drawings or
specified by the District other than pavement on roadways, lanes and areas
where conventional methods and equipment can be used.

Placement and compaction shall be carried out as specified except that methods
and equipment may be varied to suit particular conditions. Methods and
eqrripment shall be subject to the District's approval. Compaction shall be
carried out using approved self-propelled vibratory steel wheeled rollers.

Asphalt Curb

Asphalt curb shall be constructed at the locations shown on the approved
drawings.

Surface course asphaltic concrete mix shall be used for construction of asphalt
curb. Tack coat shall be applied to the surface of the asphaltic concrete where
the curb is to be placed. Asphalt curb shall be placed and thoroughly compacted
by an approved extruding machine. The finished asphalt curb surface shall be
smooth, true to line and grade and conforming to the cross-section shown on the
drawings.

The nominal placement rate shall be 2.40 kg\nm thickness per square metre.
Tolerances in the placement rate shall be as follows:

Design Thickness Maximum Deviation from
of Anv One Course Nominal Placement Rate

z)

50 mm or less
5L mm to L00 mm

L00 mm

t L0 Percent

t I Percent
+ 6 Percent

aa) Pavement Core Holes

Pavement core holes shall be repaired with the appropriate asphaltic concrete
mixfure. The asphaltic concrete shall be thoroughly compacted to provide a
surface flush with the pavement. Prior to repairing core holes, the exposed face
of the pavement shall be painted with tack coat.
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ab)

ac)

Alignment Control

Asphaltic concrete placement procedures and equipment shall be carefully
regulated to maintain the finished work within the following tolerances.

1. The finished surface of asphaltic concrete pavement shall be \Ã/ithin a
tolerance of t10 mm with respect to the desþated grade and cross-
section.

2. The maximum allowable irregularity in the finished surface of asphaltic
concrete pavement shall be 6mm measured from a 3 metre straightedge.

Testing

The District may retain an independent materials tes';ng firm to carry out the
following tests:

1. Density tests on subgrade, subbase and base course.
2. BenHeman Bean testing as may be required prior to paving.
3. Asphalt cores for density analysis.

The Developer shall provide the District with a mix desþ showing the items
listed above. The Materials testing firm shall be requested by the District to
submit one set of test results direct to the District.

Boulevards

1,. General

Boulevards shall be provided in all subdivisions where new highways are
created except in,\ RR-1, RRCL, M-1, M-2 or M-3 zones.

2. Requirements

Boulevard areas lying between the curb and property lines of road
allowances shall be graded and topsoiled as follows:

a) Unless otherwise approved, boulevards shall be graded to drain to
the curb at a minimum slope of 300 mm per metre.

b) The boulevard area shall be finished by excavating or filling as
required to grade from the top elevation of curb to the property
line. Fill sections shall be consolidated by rolting.

ad)
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c) The top L00 mm of soil shall be good quality topsoil raked free of
all roots and other organic material and debris which is not
conducive to the growing of grass, and shall contain no rock
greater than 25 mm in maximum dimension.

d) Seeding shall be carried out in the periods L5 June to L5 August.
Seeding shall not be undertaken when the ground or topsoil is
excessively wet, frozen or in an otherwise unsuitable condition, or
during periods of high wind or heavy rainfall.

After topsoiling is complete, grass seed shall be applied by
approved means.

Grass seed shall be applied uniformly at the rate of 150 kgiha.

ae) Clean Up

Tmmediately prior to the Developer's request to the District for an inspection,
all installation shall be cleaned of all debris, rocks, gravel or other materials.
Manholes and the se\ilerage and drainage system shall be similarþ rechecked and
cleaned and flushed if required by the District.

SIDEWALKS. CURB AND GU:TTER

a) Area Clearing

For all sidewalks the walkrvay area shall be cleared to a minimum of 3 metres
and graded to provide proper surface drainage.

b) Subgrade and Base Preparation

The subgrade shall be thoroughly compacted to 95 percent of Modified Proctor
Density (ASTM D1557) by approved mechanical compactors on completion of
excavation. Unstable material below the subgrade level shall be removed and
replaced with earth fill or select granular subbase material as specified by the
District. This material shall be compacted to 95 percent of Morlified Proctor
Density (ASTM D1557). In fill areas, backfill material below the subgrade shall
be earth fill or select granular subbase as specified by the District. The granular
base shall be placed, compacted to 95 percent of Modified Proctor Density
(ASTM D1557) and moistened immediately prior to placing concrete.

Base under sidewalks shall in addition include select granular subbase compacted
to 95 percent Modified Proctor Density (ASTM D1557).
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c) Tolerance

Maximum deviation from the desþated horizontal or vertical alignment of any
point on the curb and gutter or sidewalk section shall be 6 mm. The maximum
deflection from designated deflection from the desþated horizontal or vertical
alignment shall be 6 mm in 3 metres.

'IiVhere elevations or aligrunent do not conform to the above tolerances, these
sections shall be removed and replaced as directed by the District.

Sidewalk Thickness

Concrete sidewalk thickness shall be:

Sidewalk 100 mm
Lane Crossing t75 mm
Private Driveway Crossings 150 mm

Placing Concrete

The District shall be notified at least one day in advance of any concrete pour
for sidewalks.

Concrete shall be placed immediately after mixing by means of preset forms or
by an approved extruding machine.

Successive batches shall be deposited in a continuous operation. Under no
circumstances shall partially set concrete be used.

Concrete shall not be placed during wet weather, nor upon a frozen base, and
shall not be placed when it appears likely that the air temperature will fall below
5"C with 24 hours unless special precautions are taken and approved by the
District. Concrete shall be kept at a temperature of not less than 13"C for at
least 72 hours after placing.

Hand Formed Sections

Forms shall produce a true line free from waves to the edge of the sidewalk.
Forms shall be thoroughly cleaned and freshly oiled with an approved form oil
before concrete is placed. After forms have been set to line and grade, they
shall be braced and tied, and checked with a template to ensure proper setting.
Concrete shall not be placed until the forms have been inspected and approved
by the District.

d)

e)

L.
)
õJ.

Ð
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s)

h)

Ð

i)

The concrete placing operation shall be timed to permit edgrng and finishing in
daylight hours. Pours shall be discontinued only at expansion joints. Face forms
shall be removed as soon after pouring as is possible without resulting in damage
to the curb in order to permit finishing. Under no circumstances shall the face
forms remain in place overnight.

Extruded Sections

Rails for extruding machine guidance shall be sufficientþ rigid and shall be
adequately supported to ensure that the weight of the machine will not cause
deflection from established line and grade.

Expansion Joints

Transverse e4pansion joints shall be formed at both sides of lanes and crossings,
at both ends of all curb returns, and at maximum spacing of every 46 metres for
sidewalls and at all other locations designated by the District.

Contraction Joints

Contraction joints shall be constructed at maximum 3 metre intervals by cutting
a groove through the surface of the concrete to a minimum of Yq of the depth
of the concrete section at the point of cut.

Isolation Joints

Isolation joints shall be fabricated around telephone poles, light poles, hydrants,
manholes, and all other structures located in the concrete section by wrapping
and securing 4 thicknesses of 4 ply Rubberoid roofing material around the
structure.

Longitudinal isolation joints shall be formed between sidewalk and existing
curbing and where sidewalk is installed directly against a wall or other structure.

Edging and Finishing

The surface of the concrete sidewalks shall be finished prior to final set by
brushing to provide a uniform non-skid finish. Edgrng shall conform to existing
patterns or as specified by the District. Both sides of all joints and edges shall
be finished v¡ith a steel edgrng trowel. Under no circumstances shall the
concrete be overworked by trowelling, dusted with dry cement, or finished with
a mortar coat.

k)
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m)

n)

o)

p)

q)

Curing Concrete

As soon as the concrete has obtained its initial set, it shall be sprayed wirh 2
coats of an approved membrane curing compound conforming to ASTM C309
and containing a fugitive dye. Other methods of curing will be approved only
if effective over a period of 7 days.

Protecting Concrete

Tarpaulins shall be used to protect freshly finished concrete from dust, rain or
frost. Protective coverings used for heating purposes shall be kept clear of the
concrete to permit unimpeded circulation or air.

No construction equipment shall be worked adjacent to the curb until the
concrete has attained adequate strength. This shall be for at least 7 days or as
directed by the District.

Frozen Concrete

Where concrete shows evidence of damage due to freezÅng, the entire section
lying between contraction joints shall be removed and replaced at the
Developer's e4pense.

Catch Basins and Manholes

Catch basins and manholes frames shall be adjusted horizontally and vertically
as necessary to match the finished alignment and grade.

BacKill and Clean-up

The gravelled road area adjacent to the gutter shall be filled tight to the gutter
as shown on the approved drawings, graded and left in a neat condition.

The boulevard area adjacent to the curb or sidewalk shall be cleared of
construction debris and raked clear of all rock exceeding 50 mm in its largest
dimension.

Asphaltic Concrete Sidewalks

Where asphaltic concrete sidewalks are permitted, the same base preparation
shall be used as specified above and the sidewalk shall be surfaced with a 50 mm
depth of asphaltic concrete. The specifications shall be the same as for streets
as to material.
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r) Testing

The Developer shall retain an independent materials testing firm acceptable to
the District to carry out compressive tests on the concrete. One test consisting
of three L50 mm x 300 mm cylinders may be made for each L80 metres of
sidewalk installed. In no case, however, will there be less than one test for
concrete placed in one day. One cylinder shall be tested at 7 days, 2 at 28 days.
The materials testing firm shall submit one set of test results direct to the
District.

ROADWAY LIGHTING

a) General

The Developer shall cause to be installed a complete ornamental roadway
lighting system in every subdivision except in A, M-L, M-2,M-3, RR-l, or RRC-L
zones. The installation shall include:

7. Services, service equipment and control equipment in service base.

2. Concrete foundation and anchor bolts for roadway light poles as shown
on Standard Drawings.

3. Roadway lighting poles, luminaires, lamps, photocells and photocell
brackets.

4. Painting of roadway light poles.

5. Everything necessary to provide a complete operating system.

Roadway light poles shall be provided at a maximum interval of,76 metres
staggered on both sides of the roadway.

b) Precautions During Construction

Conduits and enclosures shall be capped or closed when electrical work is not
actually in progress. A manufactured PVC cap shall be used.

Service panels and other electrical equipment shall be properly protected against
the entrance of dust, dirt and moisture, and protected against mechanical injury
while rough, dirfy, wet or dusty work is in progress. Damage to electrical
equipment including marring of painted surface caused by failure to properly
protect the equipment shall be promptly repaired by the Developer.
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c) Precutting Paved Surfaces

'When trenching along or across a paved surface or a concrete sidewalþ
pavement or concrete shall first be cut in straight lines parallel to the trench
centrelines. The width of pavement cut shall not be greater than that which is
necessary for trench excavation. 'Where, in the opinion of the District, existing
pavement is in poor condition that precutting is not warranted, pavement may
be cut by trenching equipment. Pavement that has been removed shall be
disposed of as waste excavated material.

Trenching and Backfill

Trenches shall be excavated to permit cover over conduits 600 mm in
boulevards, medians, and under new existing sidewalks, and 900 mm under
roadways and driveways.

Conduit shall be laid on a minimum of 75 mm of sand bedding, and covered with
a minimum of 125 mm of the same.

Trenches shall be baclf,illedwith subbase material to an elevation 150 mm below
the finished surface. In boulevards, trenches may be baclúlled with native
backfill material. The backfill shall be placed in maximum L50 mm lifts, with
each lift compacted at optimum moisture content to 90 percent of Standard
Proctor Densiry (ASTM D698).

During trench bacftCilling, underground utility warning tape shall be placed 300
mm above conduits.

Trench surfaces shall be finished to a condition at least equivalent to that which
existed prior to excavation. For paved surfaces, a minimum compacted thickness
of 75 mm of asphaltic concrete shall be placed on a minimum of 75 mm of base
material.

'Waste 
Excavation Material

'Waste excavated material shall be disposed of at a site obtained by the
Developer. The material shall not be dumped on private property without the
written permission of the property owner.

d)

e)
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Ð Conduit Installation

t. General

Conduit systems shall be cleaned to remove all moisture and foreign
substances before pulling in conductors.

Empty conduits shall be provided with an insulated NO. 12 AWG copper
pull wire.

2. Buried Conduit

Buried conduit shall be capped and identified at both ends prior to
pouring of concrete or baclfilling.

Conduit shall extend a minimum of 75 mm above the top of the concrete
base.

PVC conduit bends, sweeps, and offsets shall be made with factory
fabricated fittings for sizes larger than 50 mm. A male PVC conduit shall
not be installed into a steel female hub or coupling. PVC conduit used
with steel hubs or couplings shall be of the female type.

Conduits shall generally be parallel or perpendicular to the roadway, and
routed so as to run in a direct line between adjacent poles. Bends,
sweeps and offsets shall be made only when necessitated by site
conditions. Bends shall be of large radius type wherever possible.

Conduits laid in the same trench with the communication and power
cables shall maintain the required minimum spacing throughout.

Conduits laid near underground pipes and underground portion of
overhead structure shall maintain the required minimum clearance.

Crossovers shall be kept to a minimum.

Underground utility warning tape shall be installed 300 mm above the
conduit.
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g) Conductor Installation

No conductor shall be drawn into any raceway until all work of any nature that
may cause inj,rry to the conductor or its insulation has been completed. During
wire pulling, the conductors shall be fed carefully in to the raceway to prevent
twisting, kinking or looping. Only talc, soap, or other CSA approved wire
lubricants shall be used to assist in the pulling operations. Grease type
lubricants shall not be permitted.

h) Grounding

1.. General

The combined ground resistance shall not exceed 10 ohms. This
requirement shall be reahzed by connection to artificial grounding
electrodes.

2. Equipment Grounding

The following shall be grounded:

Non-current carrying parts of electrical apparatus.: ff#ii:äi:'
Where a ground conductor is below grade or below a concrete slab,
splices or connections shall be welded by the thermit process.

3. System Grounding

The neutral of the service voltage shall be grounded at the service switch
and also at the service transformer.

Ð Unused Openings

Service enclosures shall have only those openings necessary to accommodate
conduits at the time of installation. Unused openings in sheet steel panels shall
be plugged with press-in plugs. Spare conduits shall be capped.
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i) Concrete Pole Bases

Whe¡e possible, the hole for the base shall be dug without disturbing the
surrounding soil. If the soil remains firm and hole rlimensions conform to those
specified, no form work need be used except for the top 200 mm of the base.

The pedestal portion of the base shall be neatly formed to the given dimsnslottr.
The top of the base shall be trowelled smooth and level, and edges shall be
bevelled.

An accurate template shall be used to locate conduits and pole anchors.

Anchor bolts shall be set with a template to suit the poles.

Poles shall not be mounted until 7 days after pouring bases.

Before mounting poles, all formwork shall be removed and baclfill placed
around the base and compacted with a mechanical tamper to 90 percent of
Standard Proctor Density (ASTM D698).

Bases shall be neatly grouted after pole installation ensuring that drain holes are
not plugged. Temporary protective covers shall be provided over any concrete
pole base which has exposed wiring prior to the installation of the steel pole.

Poles

Poles shall be erected plumb, using the shims supplied if required. Plumbing
shall be done with a 600 mm spirit level attached to a proper size wedge to allow
for taper of poles. No more than 6 shims shall be used for Írny one pole. Davits
and mast arms shall be installed at right angle to the centreline of the road.
Poles shall be cleaned after erection.

E4posed portions of the anchor rods and nuts shall be given a liberal coating of
Dearborn Chemical Company No-Oxide Grease Type "G Special".

Arrangements shall be made by the Developer to de-energize high potential
conductors that are too close to roadway lighting poles during erection. The cost
for this shall be borne by the Developer.

If temporary protection is required for erection of works where overhead
conductors of 600 volts or less or telephone cables are in contact with or in
danger of contacting roadway lighting poles or luminaires during erection,
adequate polyethylene conduit sleeves securely taped into place shall be installed
to protect the overhead conductors.

k)
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The Developer shall be held responsible for and bear the cost of damages done
to other facilities caused by this operation.

t) Luminaires

Luminaires shall be cleaned and levelled after pole erection and plumbing is
complete.

Luminaires shall be securely fastened to the lighting poles, and oriented to
produce the required light distribution.

m) Photo-Electric Controller

Photo-electric controller shall be oriented as required by the manufacturer.

n) Painting

After completion of the pole installation, the Developer shall wire-brush any
paint defects to be followed by application of a coat of paint.

Poles and service bases shall receive a final coat of spray paint, the color of
which shall be as specified by the District.

Surfaces shall be completely dry before painting. Work shall not be done in
temperatures lower that LO"C or when frost is predicted within the next 24 hours.

Existing metal poles, service bases and other materials which are part of the
project shall be cleaned, wire brushedwhere the paint is damaged and repainted.

o) Clean-up

The interior of enclosures, pole handholes, and wiring areas shall be cleaned of
dust, dirt and loose materials, vacuum-cleaned, and all water and moisture
removed.

All fastening screw holes provided in enclosures shall have a fastening screw
installed.
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p) Testing and Calibration

L. General

The Contractor shall carry out all adjustments and tests necessary to
ensure that the entire electrical installation and all its equipment material
and components are in satisfactory physical condition electrically and
perform the intended function and operations. Adjustments required to
make the system operate in the manner intended by the District shall be
made at no cost to the District of Mackenzie.

At the completion of the job, proper systems operation shall be
demonstrated to the District.

2. Conductors

After conductors have been drawn into raceways, but before the
conductors are connected or spliced, they shall be checked for insulation
resistance, continuity, and freedom from short circuits and grounds.

3. Voltages

Single-phase, 3-wire systems shall be checked to ensure that proper
voltage exist between each phase and neutral, ffid between phases.

Three-phase circuits shall be checked to ensure that phase voltages are
equal, and that phase to neutral voltages are equal and correct on three-
phase systems.

UNDERGROUND WIRING

General

The Developer shall cause BC Hydro to install electrical distribution systems to service
all parcels in his subdivision, such systems to the standards required by BC Hydro; the
Developer shall also install roadway lighting as required by this bylaw.
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5. STANDARD DRAWINGS

The following standard drawings form part of Schedule C:

C-100 T¡pical Section Urban I¡cal Undivided Road
C-10L TypÍeal Section Urban Collector Undivided Road
C-IÛZ T¡pical Cul-de-Sac
G103 Typical Sidewalk-Driveway Crossing
C-L04 Curb and Gutter
C-105 Sen¡ice Base
C-106 Conøete Base for Service Base
C-107 Control Schematic and Wiring Diagram for Roadway Lighting
C-108 Typicat Section Rural Local Undivided Road
C-1æ Typical Section Rural Collector Undivided Road
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SCAiEDULE D

WATER DISTRIBUTIOh¡

GE[€RAL

This Schedule refers to the slatem of woter distribution piping complete with volves,
hydronts, service connections ond oppur tenan t slrucfu res.

I. SPEC¡FICATIOI.IS OR STANDARDS

When references to the following obbreviotions ore mode, they refer toSpecific-
otions, Sto¡rCords or Methods of the respective Associotion. Abbreviotions listed
herein but r¡ot nentioned in the specificotiors sholl be disregorded.

The numbers ond letfer f ollcn,ring the obbreviotions denote the Associotiorfs seriol
designofion for the Specificotiors or Stqndord to which reference is mode. All
references to lhese Specificotions, Stondords or Methods sholl, in èoch instorce,
be r-¡nderstood to refer to the lotest odopted revision, including qll omendments.

ANSI Americon Nqtionol S tondords lrstitute
ASA Arrericon Stqndonds Associotion
ASTM Arrericon Sæiety for Testing ond Moteriols
AWWA Arrericon Woter Works Associotion
CAN3 Notionol S tondords of Conodo
CSA Conodiqn Stondqrds Associotion
CUA Conodion Urderwriters' Associotion

DESIG¡\¡ CRITERIA

l. DESlGtl COÌ.ISUAPTIOB{

The woter distribution system sholl be desîgned occording to the following
minimum stondords:

Averoge doily per copito consumptioru 570 lif res
Averoge doily per copito demond: 910 litres
Peok ha¡rly per cçito demond: 11360 litres
Fire demond: in occordorce with the Woter Supply for Public Fire Protecfion
published by the Public Fire Pptection Survey Surveys.

Design sholl be bosed on the ossumpt¡on thof the fire demond con be coincidenfol
wifh moximum doily demond ond seporc¡tely to provide for the peok hourly
demqnd.

i
I
L
I
I
II

1
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2. WATER PRESSURE

Generolly, woter systems shqll be designed for pressures in the ronge of TI5kPa
to 690 kPo. Wherever moximum pressure would otherwise exceed 690 kPo in o
subdivision, the Dweloper sholl provide pressure reducing volves on the rnains os
required by the District. Conversely, wherever the minimum pressure in the
moins wcr.¡ld foll below ZI5 kPa, the Ds¡eloper sholl provide whotever focilities
ore required to mointoin o minimum of 275 kPo ot peok hour demond conditions.
The minimum residuql pressure ot fire hydronts sholl be 135 kPo ot fire flow
demond conditions. Any pressure regulofing stotíon sholl provide not less thon 1.8
metres hedroom ond shqll be of corcrete construction.

3. PIPE SIZES

The minimum woter moin size sholl be 150 mm diometer. The minimum pîpe size
for service connections sholl be 20 mm.

ln medium ond high dersity residentiol, comrnerciol ond industriol oreos, the
minimum size r¡¡oter moin shqll be 200 mm.

4. SERVICE COh[\IECTIOh6

A ærvice connection shall be provided for eochproperfy. The minimum size of
service sholl be 20 mm diometer. V/oter service connections sholl not be instolled
in the some trench with the sewer service connections.

Minimum co/er on woler service connection from the moin to the property line
sholl 3.0 metres.

Services sholl be provided with opprwed corporotion volves ot the moin ond curb
stç ond droin with service box of the property line.

5. FIRE HYDRANTS

Fire hydronts sholl be læoted in generol such thot oll buildings in o residentiql
c¡reo con be reoched with o hose length of 90 melres or less, in ony event nct more
thon 200 metres çort, ond o hose length of 75 metres or less in o commerciol
zone. Additionol hydronts moy be required by the District ot school, oportment,
commerciol, industriol, or other high volue properfies. Hydronts sholl, where
possible, be locoted of roqd inþrsections.

6. CLEARANCE AND COVER

The pipe sholl be instolled with o minimum cover o¡er the top of thepipe of 25
mefres ord so thot the minimum cleqrurce between ony woter moin crossing wer
or under sewer pipes sholl be 450 mm.

Woter moins sholl be instolled with o minimum horizontol seporotion of 3 metres
from sonitqry or storm ser¡ær lir¡e.
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8.

9.

t0.

I t.

IL

t3.

-N. GATE VAL\ÆS

lsoloting gote volves sholl be instolled, either so thot the distonce between them
sholl not be greoler thon 240 metres or to provide service for not more thon 20
residential lóts befween volves; generolly 2 volves sholl be instolled ot tee
intersections ond 3 volves of cross iections. Not more thon one hydronT sholl be
put o.rt of service due to disruption of the woter supply.

MAINS

The woter system slroll be designed os o loop system ond the moximum length of
deoderd moin sholl be 150 metres. All moins sholl be confinued to the extremity
of the zubdivision to focilitote fulure extensions where such qre onticipoted.

FLTJSHOI..UTS

Flusho,¡ts shall be instolled os specific points os directed by the District.

AIR RELEASE VALVES

Air releose volves sholl be instolled ot summit points os directed by the District.

F¡TTING

Generqlly, oll fittings sholl be of the htb type qnd where required to be fitted
with tie rods, the lugs sholl hwe suitobly cored holeq lugs tl'nt ore of the rruil

type ore not occeptoble. Vqlves ond other çpurfenonces requiring volve boxes
sholl be locoted so thqt they ore locoted cleor of curbs.

CURVED ilûIAINS

On o curve, the minimum permissible pipeline rodius sholl not be less thon the
monufæturefs recommended minimum. The design drowîng shall indiccte where
the short pipe lengths ore reguired on curves.

ANCHORS

Where pipe grodes ctre in excess of 20 percent ond the lergth of run exceeds 90
metres, then the pipe sholl be suitobly onchored fo prevent ony mwement. lf the
grode exceeds 40 percent then the onchoring sholl be instolled regordless of the
length of run.

14. THRTJST BI-OCKS

Thrust blæks sholl be prwided on line volves, crosses, bends, plugs ond cops.
Their size sholl be cqlculqted on the bosis of undisturbed soil beoring strength of
96 kPa.
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t.

MATERIALS

PIPE

Wotermoins 300 mm diometer or smoller sholl be PVC. Wqtermoins lorger thon
300 mm diqme ter sholl be ductile irm.

d PVC Pbe

PVC pipe sholl conform to either Specificotion AWWA C900 hoving o
Dimersion Rotio (DR) of 18 for o pressure roting of 1.034 MPo or to ASTM
D2241, or CSA 8137.3, being PVC I 120 with o DR roting of 17 or less.

Dimensions of pípe sholl hove o cost iron equivolent outside diomefer.

All fittings, corplinç ond odoptors sholl conform to AWWA Cll0 ond sholl
hove suitoble opprwed elosfomeric tncnsition goskets.

Pipe shotl be morked os sef forth in AWWA C900. ;

The supplier sholl submit on offidovit of compliorce with the stondord
speci ficotions ond supplemenÍo ry doto.

b) Drrctile lrqr Pþe

Drctile iron pipe sholl be in occordoncewith eitherANS| A2l5l or AW\^/A
C15l. Pipe sholl be suitoble for 1.034 MPo working pressure excepl where
pressure or looding conditions require stronger p¡pe. Drrctile îron pipe sholl
be cement-mortor lined in occordorce with AWWA C 104. Joints sholl be of q
push-on type ond sholl be in occordonce with AWWA Clll or sholl be o rubber
gosket bell ord spigot joint or opproved equol with provision for conducfivity
cornections to enoble elecfricol thowing. All pipe sholl beor the Under-
wriley's lobel. The suppliershqll submit on offidovit of compliorce with the
S Tq ndo d Speci fi cotions.

The developer sholl retoin fhe services of o quolified corrosion onolysis
consulta¡Ì, occeptoble þ the Districf, to conduct site investigotions ond
identify corrosion profection rnec¡sures thot moy be required. A copy of the
corrosion onolysis report shall be submitted to the District.

F¡TilNG

Cost iron fittings sholl conform to AWWA Cll0 ond sholl be either flonged or
rubber gosket bell ond spigotos required þ suit the pipe. Where required to hove
tie rods, fittings sholl be fitted with lugs with cored holes.

GATE VAL\IES

Gote volves sholl be iron body, bronze rnounted, conforming to AWWA C500 qnd
fhe following supplementory dotcr

The size sholl be os shown on the drowings.
Volves shcll be solid wedgegote with non-rising stems.
Ends sholl be f lorged ot junctiors with cost iron fittings.
Ends sholl be bell ot junctions with pipe. Joints sholl be formed with o
mechonicol seol which is the equîvolenl of thot used in jointing the pipe.
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The position of the volve in line shall be verticol.
Stem æol sholl be o-ring or stuffing box type.
Volves sholl open on co¡nter-clækwise rofotion of the wrench rut.

4. VAL\Æ BOXES

Volve boxes sholl be Terminol City NT Type, or os oppro¡ed.

Vqlve boxes sholl be o 2 section, odjustoble, felescoping type wifh the top section
of cost iron ond o læking, cost iron lid. The box section sholl hove minimum
inside diometer of 150 mm. The length sholl be suitoble for the required depth of
bury of the volve.

5. Í-üYDRANTS

Hydronts sholl be compression type Terminol City lrm Works Type C7lP, or os

opprwed.

The inlet connection sholl be 150 mm. The joints sholl hove o bell ond preformed
rubber gosket suitoble for connection to the pipe being used. The bell sholl hove
homessing luç for tie rod onchoroge. Hydronts sholl ho¡e two 65 mm diometer
hose outlets ond one 100 mm diometer pumper nozzle. Threods for these sholl
conform to Ìhe British Columbio Fire Hose Threod Specif"icotion ond o 6 threcds
per inch.

Hydronts sholl be pointed red obove the ground line. Drain outlets sholl be
provided except where wqtertqble is obove the bottom of the hydrort. Depth of
bury sholl be os required to provide the specified minimum cover on the
connecting p¡pe ond the required position of the hydront relotive to the ground
line.

H ydronts shol I open co-¡nte r-cl ækwise.

6. AIR RELEASE VAL\IES

e)
f)
s)

Air releose volves sholl be d<uble octing

Fittings, bushings ond unions used in the
ASA Specificotion 440-2, using ASTM
bronze qrd threoded ot both ends.

7. BEDDING GRAVEL

type, Terminol Cïty lron Works.

ossembly shqll be bross, monuf octured to
8-62 bronze. Nipples sholl be stondord

Thebedding moteriol sholl be cleon, well groded or crushed grovel, evenly groded
fncm course 1o fine, with o moximum size of 25 mm ond 90 percent rctoined on o
0.075 screen. lf the trench conditions ore dry ond otherwise suitcble, sond
bedding moy be used, subject to prior written opprwol of the District.

8. SERVICE COñû\ECT|OhB

Service connect¡on pipes sholl be not less thqn 20 mm diometer, Type K soft
copper conforming to ASTM 888 or os opprwed. For services lorger thon 20 mm
diometer, the rrnteriol to be used sholl be çproved by theDistrict.
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Corporotion stops sholl be Mueller H-1D24 or eproved equol with thow wire
connec tors os requi red.

Curb stops sholl be Mueller H- 15219 or çproved equol, with droin.

Curb boxes sholl be odjustoble type hove o sidewolk pottern top costing. Lengths
shqll be to suit the specified corer for the seryice connection pipe. Stotionory
rods sholl be provided.

Dcuble strop service soddles sholl be insfolled on PVC moins os opproved by the
District.

9. CO!.¡CRETE

Corcrete work sholl conform to CAN3-423.1 , except os modif ied herein.

Concrete sholl develop o minimr¡n compressive strength of ?5 MPo ot 28 doys.
Slump sholl not exceed 75 mm.

<r) Cement ìr

Cement sholl be stondord Portlond cement or sulphote-resistont Portlqnd
cement if required by fhe District.

b) Aoqregote

Coorse ond fine oggregote sholl consist of cleon, crushed stone, orgrwel ond
noturol well groded sond with o moximum size of 25 mm. Coorse oggregote
wer 9.5 mm sholl constitute 40percenf of the mix. Aggregote tsed sholl be
subject þ the Districf s opprovol.

c) Reinforcement

Reinforcement sholl be deformed bors with o minimum yield strength of 300
MPo.

d) Admixtures

Adnixtures sholl not be odded excçÎ with the written outhorizotion of the
D islrict.

WORKMAT{SHIP

I. CLEARING AND GRIJBBING

All sewer ond/or wqter piping olignments sholl be cleored ond grubbed to o
sufficienf width to ollow for proper insfollotion of the sysfem components. Where
olignments troverse virgin oreos, core sholl be token to ensure thot the cleored
strip is only wide enough to permit proper excorotion ond lemporory storoge of
excovoted rrnteriol. All necessory precoutions sholl be token to preserve the
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2.

indigenous oesthetic volues of the læotion. Woste nnteriol shollbe disposed of in
o monrær opproved by the District.

All trees ond brush, excçt those selected for preservolion, sholl be cut, ond olorg
with oll stumps, loç, roots, rotten wood, ond other orgonic moleriols sholl be
disposed of by burning or other çproved meons.

Topsoil sholl be stockpiled os directed by the District.

The obove nnteriol sholl be removed from the ground surfoceond to o minimum
depth of 300 mrn below ground surf oce.

All other rubbish ond debris existing on the sife sholl be removed ond disposed of
by burning or other opproved meons.

Trees shqll be felled within the designoted cleoring oreo ord those folling a¡tside
thisoreo shqll be cut ç ond returned to the cleoring oreo for disposol.

On instructiors from lhe District, individuol leoning or dorgerous trees or snqs
odjocent to but outside the designoted cleoring orec sholl be cut ond'disposed of.

Excovotions resulting from lemovol of tree trunks, roots, or other moteriol sholl
be filled by theDeveloper os oport of the cleoring ond grubbing oPerotion.

BURl.llNG

Burning sholl be corried cx.¡t ot points locoted centrolly in the oreobeing cleored.
The fire or fires burning ot ony one time sholl be limited by the obility of the
Developer's equipment md orgonizotion to prov¡de odequote protection ogoinst
spreoding of fires to odjocent timber or property.

Burning sholl be corried ant subject to the provisions of the Prorirciol Acts ond
Regulotions thereto. ln the event of Forestry Regulotions prohibiting burning,
moteriols to be burned moy either be piled until such time os the regulotiors ore
rescirded, or removed f rom the site.

Restrictiors of federol, provinciol, municipol, or other recognized quthorities
estqblished to ccntrol burning in the oreo sholl be compiled with. lf burning
connot be done on the cleoring site, the nnteriol sholl be houled to on opproved
locotic¡'r for burning or disposol. Burning sites, os required, sholl be obtoined by
the Dweloper.

3. TRENCH EXCAVAT|ON AND BACKFILL

<r) Tnenchirn or¡d Bockfillinq Equipment

Mechonicol trenching ond bockfilling equiprnent moy be used excçt where by
so doing domoge to trees, buildinç, sidewolks, curbs, piping or other existing
structures or rrìqnmode obstqcles obove or below ground connot be voided.
Trenches sholl be hond exco¡oted ond bockfilled lrfrere such obstocles prevent
the rse of rrechonicol equipment.
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h) Coution in Excwqtion

Trenches sholl be excovoted only os for in qdvonce of the pipe loying
operotion os sofety, troffic ond weofher conditions permit. Coution sholl be
exercised with respect fo structures, piping, or other monmode obstocles thot
moy exist within fhe working oreo ond due considerotion given to the
protection ond support of such properties ond strucfures.

c) Pnecuttir¡g Foved Surfoces

When trenching olorg or ocross o poved surfoce, povement sholl first be cut
by hond or mechonicol mecns in stroight lines porollel to fhe lrench
centreline. The totol cut width of pcvemenf sholl not be greoter thon thot
which is necessory lor trench excovotion under existing soil conditions ond
sholl not, in ony cose, exceed the specified moximum trench width of the
grolrd surfoces shown on the drowinç. Where, in the opinion of the District,
existing povement b in such poor c.ondition fhot precutting is not worronted,
pwement moy be cut by trenching equipment. Povement that hos been
removed to permit trerching sholl be dispoæd of os woste moteriol ond sholl
r¡of be ploced in the trench bockfill. "

d) Excovoted Trench Moteriol

Excovoled trench moteriol moy be piled olorgside the trerch prwided the
working spoce is odequote for this purpose ond provided thot by so doing the
bockfill moteriol does rpt spill onto privote properties odjocent to line of
french there disturbing ferces, buildings, shrubs, lowns or other items of
volue.

Piling of exco¿oted moteriol olong the trench shqll not unduly restricf cross
troffic ot rood intersections. Moteriol shqll be cleored from rood inter-
sectiors ond provision mode for use of the cross rcod by troffic os soon os
possible offer excorotisr hos tqken ploce. Pedestrion troffÌc to individuol
properties sholl be mqinlqined ot oll times ond timber bridges sholl be
provided where it is necessory to cross open trenches. Roodwoys, drivewoys,
ond droinoge fqcilities sholl not be blocked unnecessorily. The spoil pile sholl
be locoted such thot hirdrcrce to locol troffic is minimol.

ln order thot exco¡oted moleriol moy be piled olorg the trench, roods moy be
tempororily closed off to troffic provided thot odequote detour lroffic routes
con be estoblished to move troffic oround the construction oreo, ond prc /ided
olso thot streef entrcnces to drivewqysore not blocked from vehïculor troffic
for periods in excess of one doy.

Where exco¡oted moteriol connot be piled olong the trench in compliorce
with the obove restrictions, it sholl be frucked to locotions where bockfilling
is toking ploce or truc*ed fo stockpile for return to the trench ot the tirre of
bockfilling. Alternqtively, exco¡oted moteriql sholl be wosted ond reploced
with opproved mqteriol ot time of bockf illing.
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f)

e) Tnench Widths

Trenches sholl be excovoted such thot there is no less thon 150 mm cleoronce
between the outside of the pipe ot its lorgest section ond the trench sheeting
or eorth woll, ond no more thon 375 mm cleoronce befween the pipe ond the
eorth woll regordless of the existerce of trerch supporf works. The qbove
conditions shcll govem from the bottom of the trench to o distonce 100 mm
obove the top of the pipe ot its lorgest section. Trench widths obove this
level sholl be mointoined within the ollowoble limits shown on the drowings.

Ledge rock, boulders, ond lorge stones sholl be removed to provide o
cleorqnce of ot leost 150 mm below ond on ollsides of thepipe ond fittings.

Brocinq ond Stneting

Trenches shqll be sheeted ord broced in occordonce with the requirementsof
the Workers'Compensotion Bærd or os moy be necessory to protect life,
property, ond structures odjocent to the work, lhe work itself, or to mointqin
trench widfhs within the specified limits. Trench sheetirg ond brocing sholl
be locoted no closer thon I50 mm lo the widest section of ony iristqlled pipe.

Whenever possible, verticql trench timber or sheeting sholl be ploced so thot
it does not extend below the springline of thepipe being instolled. When it is

necessory to ploce sheefing or timber below the pipe springline, os in the cose
of overexco¡qtion for trerch bottom stobilizotion, sheeting sholl be roised in
600 mm lifts ond oll bockfill ploced below the level of the pipe springline
sholl be thoroughly compocted on eoch lift fo fill the void left by the roising
shee ting.

Trench sheeting ond brocing sholl be removed where its removol will not
result in domoge to odjocent structures, otherwise it sholl be left in ploce.
When sheeting qnd brocing is left in ploce, it sholl be cut so thot no sheeting
remoins closer thon 900 mm to existing grourd surfoce.

Where sheeting or timber is removed from o trench in which backfill b to be
compæted, itsholl be removed in o monner which permitscompoction of the
bockfill in the rrnnner specif ied.

Dewotering

Grcr.¡nd ord surfqce woter sholl be controlled to the extent thot exco¿otion
ond pipe instollotion con proceed in fhe specified monner ond such thot
french bottom is not disturbed to the detriment of the pipe instollotion.
Trench wster sholl not be permifted to enter the pipe being instolled unless
opprovol is received from the District.

The necessory pumps, well points, or other equipment sholl be employed to
keep excwotions f ree of wqter. Coution sholl be exercised lo moke sure thot
foundotion problems with existing structures ond works under construction do
r¡ot result from the selected method of dewotering excovotions. Dischorge
from pumps, well points, or other dewotering equipmentsholl be locoted ond
cmtrolled such thot loss, domoge, nuisonce, or injury to the public does not
resul t.

s)
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Ð Tnench Bottom C-onditiors

Trench sholl be rminloined such thol pipe con be instolled witho-rt getting
ranler, muck, silt, grwel, or other foreign mqteriql into the pipe. Moferiol
remoining in the trench bottom on completion of mochine excovoting which
hos been disturbed or softened by workmen or trench woter sholl be removed
before bedding moteriol is ploced. The trench bottom sholl be firm ond
copoble of supporting the pipe to be instolled, otherwise the bottom sholl be
stobilized by meqns of overexcovotion or speciol fot¡ndotîon designed lo
support the pipe os hereinof ter described.

When the moteriol in the trench bottom is found to be unstoble or otherwise
unsuitoble for pipe support or the support of oppurtenont structures, the
french sholl be overexcovofed to the level ot whích stoble materiol b
encountered ond the excovotion bockfilled to the level of normcl bedding
with bose grovel moteriol. This moteriol sholl be compocted with opproved
mechonicol compoctors in lifts hoving o moximum depfh of 300 mrn to
provide o thoroughly consolidofed pipe bose. Bedding moteriol, os specified
for normol pipe bedding, moy be employed for this purpose to o moximum
depth of 300 mm below the normol dçth of bedding. ''

Boc*fill Wirhir¡ Pfue Zor¡e

The pipe zone is defined qs thot portion of the trench between the botf om
level of the pipe bedding ond q level 300 mm obove the top of the instolled
pipe. Bedding of the pipe ond bockfill of the trerch within the pipe zone sholl
be corried out qs specified under MATERIALS, Section 7, "Bedding Crovel"
ord WORKMANSHIP, Section 4, I'Woter Piping", Subsection o), 'Bedding".

Concrete Fill

Corcrete sholl be used for pipe bose, encosement, or bockfill os direcfed by
the District. Concrete sholl hove odequqte lime to set before bockfill
mqteriql is ploced.

PIocir¡g Bockfill

ln order thot consolidotion of bockfill is not hompered, trench woter, if
present, sholl be removed prior to commencement of bockf illing. To prevenl
domoge to the instolled pipe, boc*fillsholl be ploced in the trerch by rolling
down o slope ond not bypushing it o¡er the edge of the trench ond olloruing it
to drop verticolly. Every effort sholl be rnode to plon the bockf illing
operotion such thot exposure of bockfill moteriql to wet weother is kept to o
minimum. The trench sholl be backfilled os close to thepipe loying operotion
os conditions permit ord trench exco¡otions sholl not be left open overnight
witho.¡t the written permission of the DisTrict.

Bockfill Above Fþe Zone

Moteriols and methods employed in bockfilling trenches cbove the pipe zone
sholl depend on the locotion of the trench with respect to trorelled ond
untrovelled surfqces, ond in porticulor on the type of moteriql existing on the
surf oce in which the trench is exco¿oted.

j)

k)

t)

D- l0



Trovelled surfoces ore grovelled, or poved, roodwoys, lones, drivewq¡s,
porking oreos, rood shoulders, wolkwoys, or other grorelled, or pwd,
surfoces whichvehiculor or pedestrion troffic normolly trovel.

Subject to provisions ccrrtoined elsewhere herein, bockfill above the pipe zone
ond surfqce restorotion of frenches sholl be cqrried or¡t in occordance wifh
the f ollowing porogrophs

I . Untrovelled Surf oces

ln untrovelled surfoces, unless otherwise specified, trench bockfill qbove
fhe pipe zone sholl þ notive bockfill moteriol. Bockfill moy initiolly be
built up to o heighf qbove originol ground lwel equol to l0percent of fhe
trench depth ond ollowed to settle. Prior to occeptorce, however, the
trench surfoce sholl be restored to its originol level ond to o condition
which ot leost is equivolent to thof which existed prior to construction
unless the opprovol of the District is given fo lecving trench surfoces in
q bermed condition.

Grovel Trovelled Surfoces 1;

ln trovelled surfoces which exist os grwel surfoces, trench bockfill
obove fhe pipe zone to o level 850 mm below the originol trerch surfoce
sholl, unless otherwise specified, be notive bockf ill rrnteriol. The top
850 mm of bockfill sholl comprise o 750 mm loyer of subbose moteriol
surfqced with q 100 mm lq¡er of bose couræ.

Poved T rovel led Surf oces

When trenches ho¡e been exco¡oted in existing poved surfoces which ore
Ìo be repored, trench bockf ill sholl be mechqnicolly compæted imported
or notive gronulor bockfill moteriol fo o lsrel 915 mm below finished
surfoce grode. Thç remoinder of the trench sholl be bockfilled with 750
mm of compocted subbose mqterial, 100 mm of bose course moteriol qnd
finished with o minimum thickness of 65 mm of compocted hot ospholt
mix.

If the edges of the cut povemenf hove become rogged os o result of the
construction operotion, pcvement sholl be recut lo form o stroight line
ond the bose compocted prior to plocing new povement. The edges of
the existing poyment shqll be thoroughly cleoned ond cooted with on
opprwed bituminqrs bording ogent prior to plocing the hot ospholt mix.
The ospholt sholl be thoroughly compæted tsing on opproved steel
wheeled roller hoving o minimum weight of 7.3 tonnes or o vibrotory
compoctor. The finislred grode of the ospholt surf æe sholl conform with
thot of the existing surfoce such thof no rises, depressions, or ridges
resull from the repoving process.

rrù lrrrported Bockfill Moterial

Where excovoted trerch rmteriol is nof suitoble for bockfill, it sholl be
houled out qnd disposed of ond imported bockfill moteriol shqll be provided
ond ploced.

2.

3.
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n)

o)

p)

Corrpoction of Bockfi ll

Subject to the provision conluined elsewhere herein, compoction of bockfill
obove the pipe zone sholl be obtoined by ursing opproved, mechonicol, power-
driven compoctors. Compoction sholl be corried out with the soil ot optimum
moisture confent such thot compoction to 90 percenl of Stondord Proctor
Density (ASTM D698) is obtoined. Bockfill sholl be compocted in Iifts of nof
greoler fhon 300 mm urcompocted depth.

Rood Sllnoulder Crovel

Trenches in rood sho.¡lders odjocent to poved surfoces sholl be resurfoced
with shoulder grovel ploced too minimum depth, equivolent to the thickness
of the odjocent povement.

Disposql of Wqste Excovoted Mqteriol

Surplus excwofed moleriol sholl be removed from the trench oreo ct the
time of bockfilling ord sholl r¡of be left olong the trench following completion
of the bockfilling operotion. *

Woste rmteriol which is not required for the works, sholl be disposed of ot
sites obtoined by the Developer. Wqste moteriol sholl mt be dumped on
privote property withcr.¡t fhe written permission of the owner of the property.

Restorotion

Surfoces _odjocent to the trench or otherwise which hcn¡e been disturbed by
the trenching or bockfillirç operotion sholl be restored to ocondition which is
of leost the equivolent of thot u/rích existed prior to construction qnd sholl
be rnointoined in this condition until the project hos been occepted by the
District of Mockenzie. All surplus moteriol, equipment, tools, coverîngs,
lumber, qnd oll other rubbish resulting from the construction sholl be
removed from the site immediotely ofter completion.

Workíng oreos ore those qreos which ore offected by the construction
operotion but which lie outside the specified limits of trench excovotion.
Working oreos sholl be restored in the following monrÊr:

I . Trovelled Surfoces

Working oreos in untrovelled surfoces sholl be restored to their originol
conditim.

2. Grqvelled Surfoces

q)

working c¡reos in grovelled surfoces sholl be restored by scorifying ond
regording the surfoce or, if necessory, by regrovelling the surfæe with
moteriol which is equivolent to thot which existed prior to commence
ment of construction.
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r) Trench Settlement Du¡ring Guoronfee Period

The Developer sholl reploce moteriols qnd rectify oll foilures thot occur os o
result of settlement of trench bockf¡ll or collcpse of trench wqlls during the
guo rontee period.

Trenches in which bockfill settles sholl be refilled with the specifíed bockfill
moleriol, ond pwed surfæes thot are odjocent to trenches or on trench
bockfill, which foil during this period, sholl be reploced or repoired in on
opproved monner.

4. WATER PIPING

Bedding

Prior to instolling pipe, q cushion of bedding moteriol sholl be ploced in the
trench botþm ord compocted fo grode by opproved hond fompers or
mechonicol meons to form o firm pipe bose. This cushion sholl cover the full
width of the trench bottom ond ho¿e o minimum depth of I00 mm on
completion of compoction. ln rock exccn¿otion, the minimum depfh of
bedding below the pipe sholl be 150 mm. Bell or coupling holes sholl be dug
such thot the full borrel of the pipe is supported throughout its length by the
bedding moteriol. After the pipe is in position, bedding moteriol sholl be
ploced qround the pipe to the limits shown on the drowings. This moteriol
sholl be compæted in lifts, eoch hovïng o moximum compocted depth of 150
mm.

Fbe Aliqnment ond D€pth of Co\rer

The pipe shall be loid on line in occordqrce with the çprored drowings. The
minimum depth of cover m moinpipes mec¡sured from the top of the instolled
pipe to ground surfoce odjocent to the trerch sholl be 3.0 metres.

Pþe Aliqnment

The pipe sholl be loid on line in æcordonce with the opprwed drowings.

Pþe Cutfinq

Pipe cutting sholl be done in the r¡onner recommended by the pipe moru-
f octurer employing tools designed for this purpose.:

Pipe lrstqllotion

Pipe sholl be checked before being lowered into the trench to ensure thot no
foreign moteriol, monufocturey's defects, or crocks exist thot might prevent
the proper jointing of the pipe or its operotion. Pipe ond fittings sholl be
corefully lowered into the trench by meons of derricks, ropes, or other
opprwed tools or equipment in o monner thot will prevent domoge to thepipe
ond injury of workmen.

o)

b)

c)

d)

e)
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f)

s)

Pipe sholl be jointed in strict occordonce with the monufocture/s recom-
mended proctice. The open end of the pipe in the trench sholl be suitobly
covered to prevent entronce of trench woter ond ofher moteriol during
periods urhen pipe is r¡ot being instolled.

Precoution sholl be token lo ensure thcT displocement of the pipe in the
trench does not occur through soil displocement or flototion due to the
presence of trench woter. Pipe thot hos been disploced sholl be removed
f rom the trench ond reloid.

Where çplicoble, polyethylene ercosement of ductile iron pipe'sholl be
cqrried out in occordorce with AWWA C 105, Method A. Precoutions sholl be
token to ensure thot there is no con'loct between fhe pipe ond surro..rnding
bockfilling ond bedding moleriol.

Joinls ot Riqid Structures

A flexible joint shcll be provided ot locotiors where the pipe is held in fixed
position by o rigid support or structure. The distqrce from the support or
structure sholl depend on the diometer ond type of pipe being instolled ond
sholl be in occordorce with the pipe monuf octureCs recommendotions.

Pipe ot Fittir¡gs

Short lengths of pipe shqll be instolled on both sides of oll fittings ond volves
ond ot oll hydrcnts.

h) l-lorizontql ond Verficol Cr¡rves

Pipe on horizontol ond verticol curves sholl be loid true to the curve of the
rodius shown on the opproved drowings. Voriotia¡s in verficol curves ond
grodes within the ollowoble joint def lection moy be ollowed by the District.

Deflection

Unless otherwise specified, the omount of pipe deflecfion ot joints ord
couplings sholl not exceed thot recommended by the monufocturer.

Connections to Existing Fbinq

Connections shqll be mode to existing piping of locotions shown on the
drowings. Cqution sholl be exercised in urcovering existing pipe to ensure
fhot r¡o domoge occurs.

ld Cothodic Frotection Test Sltrctions

Where oppliccble, when instqlling ductile iron pipe, cothodic protection test
stotions sholl be instolled ot 600 metre intervols os shown on the opprwed
drowings.

¡)

j)
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Flushing

The pipe sholl be cleoned of dirt ond other foreign moteriols. The pipe sholl
be flushed of w<¡ter velocilies of I metre per second or os high o velocity os
con be obtoined from the ovoiloble woter courses. Flushing woter sholl be
dischorged to uroler courses or ditches thot hwe sufficient càpocity lo corry
the flow. When instolling services, services sholl be flushed cleon prior to
plocing of the curb box ond bockf ill thereof.

Chlorinotion

On completion of the flushing operofion, moin pipes ond services sholl be
chlorinoted. Chlorinotion procedures sholl conform toAWWA C651.

On completion of chlorinofion, the entire piping system sholl be thoroughly
flushed, f¡lled with woter, ond leff in o condition reody for use.

5. SERVICE COÌS.|ECT|OÌ.¡S

Pþe in Common Trench :!

Where designofed, or on instruction from the District, woter service pipe
sholl be instolled with sewer service connection pipe in o common trench. ln
such coses, the specified minimum cover sholl be rmintoined on'the woter
service pipe even though the seuer service pipe moy be instolled ot lesser
depth. This sholl be done by deepening o portion of the trench to the depth
necessory to provide minimum cover on the wqier service pipe.

Tcpping Mqin Pipe

Tops sholl be rnode in the moin pipe by experienced workmen using tools in
good repoir with the proper odopfors for the síze of moin being fopped. Pipe
sholl be topped while under internol woter pressu.re unless otherwise opprored
by the District. Pipe soddles sholl be used where recommended by the pipe
morufocturer for oll service connections to 150 mm or 200 mm diqmeter
pipe, ond for qll service connections 25 mm diomeler ond lorçr.

c) Pipe lr¡slollotion

The trench bottom sholl be groded to form o continuous support olong the
service pipe. All rocks or projections which might prove detrimentol to the
pipe sholl be removed.

The pipe slroll be connected to the corporotion stop ond o gooseneck formed
os shown on the drowinç. Pipe sholl be instolled in o stroight line between

m)

o)

b)
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the gooseneck ond the termirus of the service, with o minimum cover of 3.0
metres below finished grode.

Copper pipe sholl be cut with squore ends, with the proper tools. Core sholl
be token to prevent the pipe from kinking or buckling on slrort rodius bends.
Joinfs sholl be mqde using the specified cor:plings. Sweoted joinfs sholl not
be mode.

Pipe instolled in on ougered hole sholl be protected with o cop or plug to
prevent the entronce of foreign moteriol into the pipe.

d) Curb Stop snd Bd

The curb stop sholl be instolled os shown on the opproved drowings or in the
locotions directed by the District.

A 300 mm length of copper pipe, flottened on one end, sholl be instolled on
the propertyside of the curb stop fo prevent entrqrrce of foreign moteriol.

The curb box sholl be instolled plumb qnd held in posîtion by timber brocing
ocross the trench to prevent displocement on bockfilling or os o result of
settlemenf of the bockfill.

e) Thow Wire

Thow Wire sholl be instolled on woter service connectiors os shown on the
opproved drowings ond os directed by the District. Thow wire sholl be
stripped bqre of insulotion, ottoched to the corporotion stops, ploced in the
trench of q 600 mm minimum depth below finished grode ond ot q minimum
300 mm seperot¡on from the service pipe, ond terminoted obove finished
grode ond ottoched to the curb box.

f) BocJcfill in Pipe Zone

After the pipe hos been instolled, select bqc*fill moteriol sholl beploced ond
compocted by hond to o minimum depth of 150 mm over the pipe.

6. VALVES. FITTING AND APPURTENANCES

q) Volve Bqes

Each volve sholl be provided with o volve box which sholl be instolled plumb
ond cenfered over the key nut of the volve. The volve box sholl be set such
thot troffic loods ore not fronsmitted to the volve. Volve box covers sholl be
set flush with the existing rood surfoce, or os othenvise designed by the
District. Volve boxes sholl provide for odjustrnent of the cover to o level of
150 mm higher or 150 mm lower thon the instolled level for future
odjustment of the rood or grotrnd surfoce. Thebox sholl be supported in ploce
by tirnber to prevent displocement on settlement of bockf ill. Bockfill oround
the box sholl be compocted to prevent excess settlemenf ond displocement by
trqf fic.
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7.

b) Hvdronts

Hydronts sholl be instolled os shown on the opproved drowings ond sholl be
locoTed os directed by the District. No portion of the pump or hose nozzle
cop sholl be less thon 450 mm from the gutter foce of the curb.

Hydronts sholl be set plumb qnd such thof the pumper nozzle foces, ond is ot
right ongles to, the rood centreline unless otherwise directed by the District.
Hydrmts sholl be set with the ground flonge 50 mm qbove finished grarnd or
sidewolk surfoce unless otherwise directed by the Disfrict. Core sholl be
token in instolling Theconnection pipe from the moin fo the hydront to ensure
thot the hydront is set ot the specified level.

c) Hvdront Droinoqe

A porous droinqe o¡reo sholl be provided ot the bose of eoch hydront. The
gronulordroinoge moteriol sholl extend from bottom of the trerch to ot leost
150 mm obove lhe droin a¡tlet ond for o distonce of ot leost 300 mm oround
the hydrmt borrel.

d) Thrust Blockins

Corcrete thrust bloc*ing sholl be provided ot oll fittings, crosses, tees, bends,
cops, plugs, redrrers. lf sholl be ploced between undisturbed soil ond fitting.
The oreo of thrust blæk beoring sholl be os shown on the drowings. Core
sholl be tqken to ensure thot corcrete for thrusf blocking does not interfere
with the operot¡on of flonge bolts ond rruts or prevent proper operotion of
hydrort droins.

e) Fittinss

Fiftings sholl be instolled of læofions shown on the opprwed drowings or os
directed by the District.

Fittings sholl be properly jointed to wcter pipe. The fittings sholl be
odequotelysupported on beeding moteriol so os to reduce tlre tronsmission of
ony undesiroble load or stress on the odjoining pipe.

CONCRETE

o) Cor¡crete lr¡stollotion

Mixing, plocing, ond compocting sholl be corried cut in such q monner os to
prodtre o good çolity, homogeneous concrete conføming to fhe dimension
shown on the drowings. Continuours moist curing sholl be utilized for 7 doys
of ter plocing.

b) Reinforcement

Reinforcement sholl be free of ony bord reducing cooting. lt sholl be
securely tied qnd ploced with o minimum cover of 35 mm, except thot, when
corcrete is ploced ogoinst the ground, the cover sholl be 75 mm.
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c) Joints

The surfoce of the joint sholl be thoror¡ghly cleoned, with cll loitqnce
removed, ond the surf oce thoroughly stoturoted with woter before plocement
of new concrete.

d) Finish

Surfoces sholl be screeded ond sholl be given q wood floot finish unless
otherwise noted on the opproved drowinç.

8. TESTING

o) Leokoge Tests

Following finol trench bockfilling, leokoge tests sholl be performed on oll
instolled piping. Tests sholl be conducted in the presence of fhe District.

Testing præedures sholl be submitted to the District for çprovol.

Leokoge tests sholl be corried out between volved sections of th. instollotion
such thot e.tery volve in the system is tested for leokoge in the shut-off
pos ition.

Leokqe tests shqll be performed in the following monner. The section tobe
tested sholl be filled with woler ond oll oir expelled from the piping. lt is
recomn¡ended thot the test section be filled with woter for ot leost 24 hours
prior to teslíng. By pumping woter into the fest section, the pressure within
the piping shotl be increosed to 0.7 lvlPo or l-l/2 times the system operoting
pressure of the point of test, whichever is lhe greoter. This pressure sholl be
mointoined constontly in the pipe througho.tt fhe durotion of the test by the
oddition of mokeç woter. The durotion of the test sholl be o minimum of 2
hcr¡rs. The quontity of woter pumped into the test section to mointoin the
specified pressure over the period of test sholl be considered to be the
leokoge.

Piping will not be occepted until the leokoge is less thon the moximum
ollowoble leokoge determined from the following formulo:

L = ND x the Squore Root of P in which
4060

L = the rumber of bolted, mechonicol or push-on joints in the test section
D = the nominol diometer of the pipe in millimetre, ond
P = the oreroge test pressure during the leokoge test ïn nngoposcols.

Should ony tesf disclose leokoge greoter thon fhot specified obove, the
Dweloper sholl læoTe ond repoir the defect ond retest the section to ensure
thot the leokoge is within the ollowoble limits.

For o section of pipe instolled wifh couplings, the number of joints ore equol
to the number of pieces of pipe.
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9.

b) Senrice Connection Tesfing

Service connections sholl be tested in conjunction with the woter moin piping,
or be testíng ot the normol hydrostotic pressure ofter the moin hos beãÁ
compl.etely instolled ond I'ested. The service sholl be inspected visuolly for
leqks bef ore bockfilling. The durqf ion of test shall be ot leost l5 minufes.

CLEAN-UP

The working oreo sholl be mointoined in on orderly monner ond sholl noi be
encumbered with equipment, moleriols, or debris.

Cleon-up sholl be o continuing process from the stort of the work to fincl
occeptorce of the project. The Developer sholl ot oll times, ond without further
order, keep property on u¡hich work is in progress free from occumulotions of
woste moteriqls or rubbish coused by employees or by the work. Accumulotims of
wosfe moteriols which mighf constitute q fire høord will not be permitted.
Spilloge f rom the Developey's houling vehicles on tro¡elled public or privote roods
slroll be promptly cleoned ç. On completion of construction, fheDweloper sholl
remo/e oll temporory structures, rubbish ond woste moteriols resulling from his
operotions.

STANDARD DRAWÌ.¡G

The following sfondord drowings form pcrt of Schedule "D".

D- 100 Service Connection Record Cord
D- l0 I Typicol Section Urbqn Locol Undivided S treet
D- 102 Typicol Section Urbon Collector Ur¡divided Street
D- 103 Læotion of Service Cmnections
D-!04 Typicol Trerch Section for Underground Utility lrstollqtion
D- 105 Thrust B læk Detoils
D- 106 Service Connection Læotion Detoils
D- 107 Hydront Connection Detoils
D- l0B Typicol Blow-Off for Deqd End Woter Moins

r0.
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SCHEDI-i-E E

SEIVAGE COLLECTION

!

GE[€RAL

This Schedule refers io cleoring ond grubbing, trench exco¡otion ond bockfill, sonilory
sewer moins, morholes, service connections, testing qnd cleqn-up.

I. SPECIFICATIOÌ.|S OR STAT.¡DARDs

When references 1o the following obbreviotions ore rmde, lhey refer toSpecific-
olions, Stqndords or Methods of the respective Associqtim. Abbreviotíons listed
herein but not mentioned in the specificofions sholl be disregorded.

The numbers ond tetlers following the obbreviotions denote the Associoliorfs
seriol designotion for the Specificotiors or Stqndord to which refererce is mqde.
All refererces to these Specificotions, Stondords or Methods sholl, in eoch
instonce, be undersfood to refer lo the lotest odopted revision, ïncludirg oll
omendments.

ANSI Arrericon Notionol Slondords lnstitute
ASTM Arrericon Sæiety for Testing ord Moteriols
CAN3 Notionol Stondods of Conodo
CSA Conqdiqn S londords Assocîotion

DESIG¡{ CRITERIA

I. DESIGN FLOW

Sewqeflows for residentiol oreos sholl be computed using opopulotion density of
40 persons per hectore ond on averoge sewoge flow of 280 litres per copito per
doy with o peoking foctor os estoblished from theHormon Curve. An ollowonce
for infiltrotion of 6 cubic metres perheciore perdoy will be qdded to the overoge
sewqéflow lo obtoin lhe design f low.

2. IITYDRAULICS

The minimum pipe size shqll be 200 mm diometer. Monnïng Formulo with o
roughness coefficient of 0.013 sholl be used for the se\¡,er design.

Minimum velocily ot full flow sholl be 0.67 metres persecond excçl for sewers
with curved olignment which sholl hove o minimum velocity oî 0.76 metres per
second.

Terminol sections of sewers shcll hove o minimum grode of 05 percent.

Where velocities exceed 4.5 metres per second speciol provisions sholl be mode to
proiect pipes from scolring.

EI
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4.

5.

Anchorirg sholl be prwided where grodes exceed 15 percent.

The minimum rodius for curved olignment is 60 metres except for sewers with
curved olignment which sholl ho¡e o minimum velocity of 0.76 melres per second.

3. MANI-IOLES

Monholes sholl be locoted of s/ery chonge of grode, olignnrentr or size of terminol
points ond of eoch end of o curved olignment, Moximum intervol between
monholes is 120 melres.

A drop structure sholl be prwided for o sewer enterirg o rmnhole of on elevotion
of 950 mm or greoter obove the morhole învert. Drops between 200 mm ord 450
mm shor-rld be ovoided by odjusting sewergrodes where possible. There shollbe o
drop of 30 mm in the flow chonnel within monholes locoted ot chonges in sewer
olignrnent.

MINIMUM COVER

The minimum ccrver sholl be 2J netres lo permit service connections to cross
o¡er thern or of such greoter depth os moy be necessry to offord odequote depth
for servicing theodjocent lots.

SERVICE CO¡{\ECTIOIIS

A sonitory sewer service connection sholl be instolled to each property ot on
elevotion thot will provide droinoge ot bosement floor level. Minimum size of o
service sholl be 100 mm. Minimum grode for service connections sholl be 2
percent. The design of service connectims for use other thon single fomíly
dwellirgs sholl be submitted to theDistrict for çprovol.

MATERIAl-S

I. PIPE AND FITTING

Sewer,'pipe ond fittirgs employed on moins shqll be PVC or corcrete pipe os
described below.

PVC pipe sholl be in occordonce with ASTM D3034, SDR 35 for 200 mm diomeler
or greoter.

Non-reinforced corcrele pipe sholl be in occordonce wÍth ASTM C14, Closs 3.
Reinforced corrcrete pipe sholl conform to ASTM C76, Closs 3.

Pipe sholl, in oddition fo the obove, be specified to meet the octuol instolled
loodirg conditions. Corcrete pipe lorger lhon 450 mm diqmeter sholl be
reinforc ed.

E-2



2.

3.

Joints for sonitory sewer pipes ond fittings slroll be ccpcble of meetîng specified
exfi llrotion ond infi ltrotion lests.

100 mm ond 150 mm diometer service connection pipe sholl be PVC, SDR 28 to
CSA Bl82.l. Sonitory se\¡/er service connection pþe sholl be green in color.

BEDD¡NG GRAVEL

The bedding moteriol sholl be cleon, well groded or cn¡shed grwel, evenly groded
from coorse Þ f iner with o moximum size of 25 mm ond 90 percent retoined on o
0.075 mm screen. lf the trench conditions ore dry ond otherwise suitoble, sond
bedding moy be used, subject io príor written opprovol of theDistrict.

MANI-IOLES

Monholes sholl conform to the typicol detoils shown on the drowings. Mqnholes
sholl, unless otherwise specified, be of preformed 1050 mm inside diomeþr
reinforced corcrete, conforming lo ASTM C478, complete with 19 mm golvonized
steps ot 300 mm centres. Concrete lids sholl be designed to withstond H-20
hi ghwq¡ looding conditiors.

Bose sholl be 25 lvlPo corcrete with minimum thickness of 150 mm. Brickwork
sholl be one to three.courses of bricks used to support lhe cost ircn frome ond
cover. Morfrole fromes ond covers shollbe of cost iron, conforming to ASTM 448,
os monufoctured by Moinlond Fændry to Pottem 3R-13 ond l2A. Beoring
surfoces between the frome ond co¡er sholl be rmchined. ïhe cleqr opening in
fromes sholl be not less thon 500 mm. Covers sholl ho¡e ernbossed, in letters 50
mm high by 6 mm deep, the words "SANITARY SEWER". The surfoce of lhe
leltering sholl be flush with lhe remoinder of the potlem embossed on the lids.
Two lifting holes 2. mm ín diometer sholl be cored in eoch ccver.

COÎ-{CRETE

Corcrete work sholl conform to CAN3-423.1, excçt os modified henein.

Concrete sholl develop o minimum compressive slrength of 25 MPo ot 28 doys.
Slump sholl not exceed 75 mm.

WORKMAI.ISHIP

l. CLEARIÌ.¡G Al.D GRIJBBING

All sewer ond/or woter piping olignments sholl be cleored ond grubbed to o
sufficient width to ollcnrr for proper instollotion of the sysfem componerìts. Where
olignrrents troverse virgin orec¡s, core sholl be token lo ensure thot lhe cleqred
strip is only wide enough to permit proper excovotion ond temporory storoge of
excovoted rrnteriol. All necessory precoutiors sholl be foken to preserve the
indigenous oesthetic volues of fhe locotion. WosÞ moleriol sholl be disposed of in
o rrnnner çprwed by the D istrict.

4.
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Atl lrees ond brush, except those selected for preseruotion, sholl be cut, ond olong

with oll stumps, logs, ræts, rotten wood, ond other orgonic moleriols sholl be

disposed of by burning or other çproved ffìeons.

Topsoil sholl be stockpiled os directed by lhe District.

The obove rmteriol sholl be removed from the ground surfqceond to o minimum
depTh of 300 mm below ground surf æe.

All other rubbish ond debris existirç on the sile sholl be removed ond disposed of
by burning or other opProved meons.

Trees sholl be felled within the designoted cleorirrg oreo ond those follirg cr-¡tside

thisoreo sholl becut ç ond returned tothecleoringoreofordisposol.

On inslructiors from the District, individuol leonirg or dorgero.ts lrees or snogs

odjæent to but outside the designoled cleoring oreo sholl be cul ond disposed of.

Excovotions resulting from removol of tree lrunks, roots, or other moteriol sholl
be filled by theDeveloperos oport of the cleorirg ond grubbing operotion.

2. BTJRNIING

Burnirg sholl be corried ot¡t of points locoled centrolly in the oreo being cleored.
The fiie or fires buming ot ony one time sholl be limited by fhe obility of lhe
Dwelopey's equiprnent ãnd orgonizotion to prwide odequote protection ogoinst
spreoding of f ires to odjccent timber or properfy.

Burnirg sholl be corried out subject to theprwisions of the Pro¡irciol Acts ond

Regulotions lhereto. In the event of Forestry Regulotiors prohibiting burning,
moieriols to be burned rrny eilher be piled until such tirre os fhe regulotions ore
rescinded, or removed from the site.

Restrictiors of federol, prwinciol, municipol, or other recognized outhorities
estoblished to cmlrol burning in the qreo sholl be complied with. lf burning
connoÞbe done on the cleoring site, the rmteriol sholl be houled to on @provd
locotion for burning of disposol. Burning sites, os requÎred, sholl be obtoined by
the Dweloper.

3. TRENCH EXCAVATIOh¡ AND BACKFII I

q) Tnenching cr¡d Bockfillir¡g Equipment

Mechonîcol trenching ond bockfillirg equipment moy be used excçt rvhere by
so doing domoge to lrees, buildings, sidewolks, curbs, piping, or ofher existing
struclures or inonrmde obslocles cbove or below grcund connot be ovoided.
Trenches sholl be hond exco¡oted ond bockf illed where such obstocles prevent
the use of rnechonicol equipmenl.

Elt
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c)

Ð Ca¡tion in Excorotion

Trenches sholl be excovoted only qs for ín odvonce of fhe pipe lq¡ing
operolion os sofety, troffic, ond weother condìtionss permit. Ccn¡fion sholl be
exercised with respect to strucfures, piping, or olher rnonmode obstocles thot
moy exist within the working oreo ond d.¡e corsiderqtion given to lhe
protection ond supporf of such properfies ond structures.

Precuttínq Foved Su rfoces

When trenching olong or ocross o poved surfoce, povemenf shqll first be cut
by hord or rnechonicol meons in stroight lines porollel to the trerch
cenfreline. the totol cut width of povement sholl not be greoter lhon thot
which is necessory for trench excorotion under existing soil conditions ond
sholl not, in ony cose, exceed the specified rmximum trerch width of lhe
grourd surfoce shown on the drcwings. Where, ìn theopinion of theDistrict,
existing povement is in such poor condition fhot precutting is not worronted,
povement mq¡ be cut by lrerching equipment. Po¿ement lhot hos been
removed topermit trenching shqll be disposed of os wosle moteriol ond sholl
not be plcced in the trerch bockfill.

Excorated Trench Moteriol

Excqvofed trench moteriol rrny be piled olorgside the trench prorided the
working spæe is odequote for this purpose ond provided thot by so doing the
bockfill moteriol does ml spill onto privote properties odjocent to line of
trench thereby disturbing fences, buildings, shrubs, lowns, or other items of
volue.

Piling of excovoled rrnteriol olorg the trench sholl nof unduly restrict cross
troffic qt rood intersections. Moteriol sholl be cleored from rood
interæctiors md provisíon mode for use of the cross rood by troffic crs soon
os possible ofter exco¿otion hos tqken plæe. Pedestrion troffic to individ.¡ol
properties sholl be mointoined ot oll tirnes ond timber bridges sholl be
provided where it is necessory to cross open trenches. Roodwoys, drivewoys,
ond droinoge focilities sholl not be blocked unnecessorily. The spoil pile sholl
be'locoted such lhot hindrqrce to locol troffic is minimol.

ln order thot exco¿oted moteriol rrny be piled olorg the trench, roods moy be
fempororily closed off to troffîc provided thot odequole detour troffic rot¡tes
con be estoblished to move troffic orcr.¡nd the construction oreo, ond provided
olso thot sTreet entronces todrivewoysore not blocked from vehiculor troffic
for periods in excess of one dcry.

Where excovoted nnteriol connot be piled olorg the trench in complionce
with the obo¡e reslrictions, it sholl be trucked to locotims where bockfilling
is toking ploce or trucked to stockpile for return to lhetrench ot lhe tirne of
bockfilling. Allernotively, excoroted moJeriol sholl be wosted ond reploced
with opproved rrnteriol ot tirne of bockfilling.

d)
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e) Tnench Widths

Trenches sholl be excovoted such thot ïhere isno less thon 150 mm cleoronce
between theoutside of the pipe ot its lorgest seclion ond the trench sheeting
or eorth woll, ond rþ more thon 375 mmcleoronce between thepiqg ond the
eorth woll rejordless of the exísterce of trenching support works. The obove
condition sholl govern from the boftom of the trench to o distonce 100 mm
obove the top of the pipe ot its lorgesl sectÌm. Trench widths obwe this
level sholl be rmintoined within the ollowoble limits shown on fhe drowirgs.

Ledge rock, boulders, ond lorç stones sholl be removed to provide o
cleororceof ot leost 150 mm below ond on ollsides of lhepipe ond fittings.

Bracinq qrd Sll¡¡eeting

Trerches sholl be sheeted ond broced in occordonce with the requirerrents of
the Workerst Compensotion Boord or os moy be necessory lo protect life,
property, ond structures odjocent to the work, the work itself, or to mqinloin
trench width within the specified limits. Trench sheeting ond brocing sholl be
locoted no closer lhon 150 mm þ the widest section of ony instolledpipe.

Whenever possible, verticol trench timber or sheeting sholl be plæed so thot
it does r¡ot extend below the springline of thepipe beirrg instolled. When it is

necessry to ploce sheeting or timber below the pipe spríngline, os in the cose
of overexcovotion for trench bottom stobilizotion, sheeting sholl be roised in
600 mm lifts ond oll bockfill plæed below the level of the pipe sprîngline
sholl be thora.rghly compocted on eoch lifl to fill fhe void left by the roising
shee ting.

Trench sheeting ond brocing sholl be removed where its rernovol will not
result in domoç to odjæent structures, othenrrisg it sholl be left in plcce.
When sheeting ond broðing is lefl in ploce, it sholl be cut so thot no sheeting
remoins closer thon 900 mm to existing ground surfcce.

Where sheeting or timber is remo¿ed from o trench in which bockfill 's to be
compæted, itsholl be removed in o monner which permits compoctîon of the
bo'ckfill in lhe monner specified.

Dewoterir¡g

Grcund qnd surfoce wqÌer sholl be controlled lo the extent thot excovotion
ond pipe instollotion con proceed in the specific monner ond such thof trerch
bottom is nct disturbed to the detrirrent of the pipe instollotíon. Trench
wqter sholl not be permitted to enler the pipe being instolled unless oppro/ol
is received from the District.

The necessory pumps, well points, or olher eguipmenl sholl be employed to
keç excwotions free of woter. Coution sholl be exercised to moke sure thot
foundofion problems with exisling structures ond works under construclion do
rpt result from the selected method of dewotering excovotions. Dischorge
from pumps, well points, or other dewotering equipment sholl be locoted ond
ccntrolled such thot loss, domoge, nuisorÊe, or injury lo the public does not
re sult.

f)

s)
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[¡) Trench Bottom Condiliom

Trenches sholl be mointoined such thot pipe con be instolled without getting
woter, muck, silt, grovel, or ofher foreign moleriol into the pipe. Moteríol
remoinirg in the trench bottom on completion of mochine excoroting wlrich
hos been disturbed or sof tened by workmen or trench wqter sholl be remo¡ed
before bedding moteriol is ploced. The trench bottom sholl be firm ond
cçoble of supporting the pipe to be instolled, otherwise the botlom sholl be
stobilized by meons of overexcorotion or speciol fcundotion designed to
support the pipe os hereinofter described.

When lhe moteriol in the trerch bottom is found to be unstoble or otherwise
unsuitoble for pipe support or the support of oppurtenont sfructures, lhe
french sholl be overexcsvoted to lhe lo¡el of which stoble moteriol is
erca¡ntered ond the exco¡otion bockfilled to the level of normol bedding
with bose grwel moteriol. This moteriol sholl be compocted with opprwed
mechonicol compoctors in lifts hoving o moximum depth of 300 mm to
prwide o thoranghly corsolidoted pipe bose. Bedding moteriol, os specified
for normol pipe bedding, moy be employed for this purpose lo o moximum
depf h of 300 mm below the normol depth of beddirg.

Bockfill Within Pipe Zone

The pipe zone is defined os thot portion of the trench between lhe bottom
level of the pipe bedding ond o level 300 mm obove lhe tç of the instolled
pipe. Bedding of the pipe ond bockf ill of the trench within thepipe zone sholl
be corried out os specified in MATERIALS, Sectïm 2, "Bedding Grorel" ond
WORKIVIANSHIP, Sectíon 4, "Sonilory Sevrer Piping"r subsection o),

"BeddingI.

Cornrete Fill

Corcrete sholl be used for pipe bose, encosement, or bockfill asdirected by
the Dîstricl. Corcrete sholl hove odeçote time to set before backfill
moteriol is ploced.

Pfircing Bockfill

ln order thot corsolidotion of bockfill is not hompered, trerch woter, îf
presenl, shqll be removed prior to commencement of bockfilling. To prevenl
domoge to the instqlled pipe, bockfill sholl be ploced in the trench by rolling
down o slope qnd rþt by pushing it over the edge of the lrench ond ollo,rring it
to drop verticolly. Every effort sholl be mode 1o plon Ìhe bockfilling
operotior such thot exposure of bockfillmoteriol to wet weother is kept to o
minimum. The trench sholl be bockfilled os close to fhe pipe lqying operotion
os conditims permit ond trerch excorotions sholl rct be left open orernight
withcr¡t the written permission of the District.

Bockfill Above trhe Zone

Mqteriols ond rnethods employed in bockf illing trenches obove the pipe zone
sholl depend on the locotion of the trerch with respect to tro¡elled ond

¡)

j)

k)
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untrovelled surfoces, ond in porticulor on the type of moteriol existÎng on the
surf oce in which lhe trench is excovoted.

Trovelled surfoces ore grwelled, or poved, roodwqys, lones, drivewq¡s,
porking oreos, rood shoulders, wolkwoys, or other grorelled, or PCvd,
surfocès o¡er which vehiculor or pedestrion troffic normolly trovel.

Subject to provisions contoined elsewhere herein, bockf ill obove the pipe zone
ond surfoce restorotion of trerches sholl be corried ourt in qccordonce with
the f oll cn¡r ing porogrophs:

I . Untrovelled Surfoces

In untrovelled surfoces, unless otherwise specified, trench bockfill obove
the pipe zone sholl be notive bockf ill moteriql. Bockfill moy initiclly be
built up to o height cbove originol ground level equol lo l0percent of the
trench depth ond ollowed to settle. Prior to occeptorce, however, lhe
trench surfoce sholl be restored to its originol level ond to o condition
which ot leost is equivolent to thot which existed prior to cmstrucfion
unless the çprwol of the District is given to lewing trench surfoces in
o bermed cordition.

2. Grqvel Trcnrelled Surfoces

In trovelled surfqces which exist os grovel surfoces, trench bockfill
obovethe pipe zone to o level 850 mm below theoriginol trench surfoce
sholl, unless otherwise specified, be ncrtive bockfill moteriql. The top
850 mm of bockfill sholl comprise o 750 mm loyer 850 mm of subbqse
mqteriol, surfoced with o 100 rnm loyer of bose ccr¡rse rrnleriol.

3. Poved Trovelled Surfæes

When trenches hove been excovoted in existing poved surfoces which ore
lo be repo/ed, trench bockfill sholl be mechonicolly compocted notive
bockfill moteriol to o level 915 mm below finished surfoce grode. The
remoinder of the trench sholl be bockfilled wîth 750 mm of compocted

' subbose mqteriol, l0 mm of bose course moteriol ond finished with o
minimum lhickness of 65 mm of conìpcnted hot ospholt míx.

lf fhe edges of the cut povement hove become rogged os o resull of the
construction operotion, povemenf sholl be recut lo form o stroight line ond
the bose compocted prior to plocing new povement. The edes of the exist¡ng
pwemenl sholl be thoroughly cleoned ond cooted with on opprc^/d
bitumino¡s bording ogent prior to plocing the hol ospholt mix. The ospholt
sholl be thoroughly compocled ursing on opproved steel wheeled roller hoving
o minimum weight of 7.3 tonnes or o vibrotory compoctor. The finished
grode of the ospholt surfcce sholl conform wifh thot of the existing surfoce
such thot no rises, depressiors, or ridges result from the repoving process.

m) lrrported Bod<fill Moteriol

Where excovoted trench
houled out ond disposed of
ond ploced.

moteriol is not suitoble for bockfill, it sholl be
ond imported bockfill moteriol sholl be provided
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P)

Compoction of Bockfill

Subject to ihe prwision confoined elsewhere herein, compoction of bockfill
obove the pipe zone sholl be obtoined by r.sing opprwed, mechonicol, power-
driven compoctors. Compoction shall be corrîed out with the soil ot optimum
moisture ccntenf such lhot compoction to 90 percent of Stondord Proctor
Density (ASTM D698) is obtoined. Bockfill sholl be compocted in lifts of not
greo'Ìer thon 300 mm uncompocted depfh.

Rood Sho¡lder Grovel

Trenches in rood shoulders djocent to poved surfoces sholl be resurfoced
with shoulder grovel plæed to o minimum deplh, equivolot to the thickness
of the odjocent povement.

Disposol of Woste Excorqted Moteriol

Surplus excovoted nnteriol sholl be removed from the trench oreo ot the
time of bockfilling ord shqll not be lefÌ olong the trench follo,,ring completion
of the bqckf illing operotion.

Woste rnoteriol which is nol required for the works, sholl be dispoæd of ot
sites obtoined by the Developer. Wosfe moleriol sholl not be dumped on
privote property wilhcut the written permission of the owner of theproperly."

Restorotion

Surfoces odjocent to the trerch or ottrerwise which hove been disturbed by
the trenching or bockfillirg operotion sholl be reslored to o condifion which is
ot leost the equivolent of thof which existed prior to construction ond sholl
be mointained in this condition until the project hos been occepfed by the
District of Mockenzie.

Working oreos ore those qreos which ore offected by the construction
operofion but which lie outside the specified limits of trench exco¡otion.
Working oreos sholl be restored in the following mqnner:

I . Trovelled Surfoces

Working oreos in unfrovelled surfoces sholl be restored to their originol
condition.

2. Grcn¿elled Surfoces

Working oreos in grovelled surfoces sholl be restored by scorifying ord
regording lhe surfæe or, îf necessory, by regrorelling the surfæe with
moteriol which ¡s equivolent to lhot u*rich existed prior fo
commercemen t of construction.

q)
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r) Trench Settlement During Guorontee Feriod

The Developer sholl reploce moteriolsond rectify oll foilures thot occur os o
result of settlement of trench bockfill or collqse of trench walls durirg the
guo rontee period.

Trenches in which bockfill settles sholl be refilled with the specified bockf ill
moteriol, od poved surfoces lhot ore odjæenl to trenches or on trench
bockfill, which foil during this period, sholl be reploced or repoired in on
opproved monner.

tt. SANIITARY SEWER PIPING

d Beddins

Prior to instolling pipe, o cushion of beddîng moteriol sholl be ploced in the
trench botþm ord compocted to grode by opproved hond tompers or
mechonicol rreons to form o firm pipe bose. This cushionshollcover lhefull
width of the trench bottom ond hove o minimum depth of 100 mm on
completion of compoction. ln rock exccvcrtion, the minimum depth of
bedding below the pipe sholl be 150 mm. Bell or coupling holes sholl be dug
such thoi lhe full borrel of the pipe is supported throughort its length by the
bedding moteriql. After the pipe is in positim, beddîng moteriol sholl be
ploced orcund the pipe to the limits shown on the drowings. This moteriol
sholl be compocted in lifts, eoch hoving o mcximu'n compocfed deplh of 150

mm.

b) P'npe Aliqnment s¡d Grode

The pipe sholl be loid on line ond grode. Better boords or sight roils sholl be
e recled cpross the trench st in lervols not exceeding I 5 metres. The
centreline of the pipe sholl be morked on lhese boords ond o string line
stretched between them. Alignment of the pipe sholl be mointoined by
plumbing down from lhis line. The pipe sholl be kept on grode by sighting
ocross the botter bærds to o boning rod resting on the invert of the pipe.
Eoch pipe sholl be plumbed ond sighted for line ond grode os it is instolled.

Corstruction tolerorces for sewer pipes sholl be + 6 mm in elevolion ond l/10
of pipe diomeler but not erceeding 5Ò mm in clig¡n-ment.

c) Pþe l¡nrstollotion

Pipe sholl be chec*ed before being lowered into the trench to ensure thot no
foreign moteriol, monufocture/s defects, or crocks exist thot might prevent
the proper jointing of the pipe or its operotion os o sewer. Pipe ond f itfing
sholl be corefully lowered into the trench by meons of derricks, ropes, or
other çprwed tools or equiprnent in q rnf,nner thot will prevent domoge to
fhe pipe ond injury of workmen.

Pipe sholl be jointed in stricf occordonce with the monufocturefs
recommended proctice. Sufficient pressure sholl be opplied in moking the
joinl to ossure thot the distoncebetween the end of thepípe instolled qnd the

E- r0



5.

pipe in ploce is within the toleronces necommended by thepipe rnonrf octurer.
Orce the joint is home, restrq¡nt sholl be opplied to the pipe by tomping of
bockf ill or plocement of temporory blocking to ossure thot the pipe does not
creep ond dislodge the joinl. At the end of the doys work, or if the work is
shut down for on extended period thror-rghort the dqy, o the lost pipe sholl be
blocked to prevent creep in the pípeline ond plugged to prevent entry of
foreign moteriol.

d) Senrice Cqmection Jumctions

Connections of ærvices to the æwersholl be rnode using tee or wyefittings.
Service soddles moy be used only with the opprovol of the District.

e) Connectior¡s to Exisling Serrers

Coution sholl be exercised in uncovering existing pipe to ensure lhot no
domoge occurs. Connections to the existing system sholl rpt be mode until
oll sewers hove been tested ond flushed to the sotisfoction of theDislrict. lf
reçested by the District, plugs sholl be instolled until rood constrtrction is
completed to prevent the eroding of nnteriol into the downstreorn system.

f) Clecrins ad Flushiriq

On completion, sewer pipe sholl be cleoned by flushing or the use of
mechonicol equipment os necessory to remove foreign moþriol from the
p¡pe.

SEWER SERVIC€ COh$¡ECTI Ol.lS

o) Grode

Service connections sholl be instolled ot o grode of not less lhon 20 mm per
metre. Service pipe sholl be instolled ot on uniform grode belween the
termirus qt the property line ond the junction fitting (or upper end of o
service drop) ot the sewer.

b) PiÈe lnrstollqtion

Pipe sholl be checked before being lowered into the trench to ensure thot no
foreign moteriol, monufocture¡'s defects, or crocks exist thot might prevent
lhe proper jointing of the pipe or its operotion. Pípe ond fittings sholl be
coref ully lor,ræred into the trench in o monner fhot will prevent domoge to the
pipe ond injury of workmen.

P ipe sholl be jointed in strict occordonce wif h the mont¡f oclurerrs
recommended prætice. Sufficient pressure sholl be opplied in moking lhe
joint to ossure thot the distoncebetween the end of thepipe insfolled ond the
pipe in ploce is within the toleronces recommended by the pipe monufqcturer.

E-I I



6.

c) Cçping Scryic-es

Apprwed untertÎght cçs sholl be instolled on sonilory sewer services ct the
terminus of eoch service.

d) Morkim Sen¿ice Terminus

A 38 mm x 89 mm morker stoke sholl be ploced of the service termirus os
shown on the stqndord drowing þ focilitote future locotion of the service
PiPe. This stoke sholl extend from o point çproximotely 150 mm obove
ground to lhe invert of the service pipe except in locotions where the
extensíon of the stoke obove grarnd surfoce wor.¡ld pro/e hozordous, in which
cose the stoke sholl be cut off flush wilh grorrd surfæe. The stoke sholl be
morked in on çproved monner to show lhe depth of the service pipe invert
below fhe top of the stqke ond sholl be pointed yellow.

SEVüER MANI-IOLES

q) Concrete Boses

All woter sholl be removed from the excovotions prîor to plocing bose
concrefe. The bose sholl be constructed such thot the fîrst section of o
precost section con be set plumb with uniform beorirg thror-rghoul its full
circumfe rerÉe.

lf moteriol in the bottom of the lrench is unsuitoble for support, the bottom
sholl be overexcovoled for firm bose ond bockfilled to the required grode
with thoroughly compocted bose grovel.

b) Precrsf Sections

Precost sections shqll be ploced plumb with joints mortored to exclude ony
entronce of ground wqler.

Fromes ond Coners

Fromes shqll be set on o concrete brick bose os shownon thedrowings. Brick
sholl be mortored in on opproved monner ond the inside ond outsidã foce of
lhe brick shqll be "buttered" with mortqr such thqt o neot, even finish rezults.
Fromes sholl be firmly embedded in mortor ond shqll be set to provide á
cover surfoce which is even with ond true to the contour of the rood.

Mor¡hole Steps

Monhole steps shqll be ploced os shown on the drowings.

Monhole Chonnelling

Monhole chonnelling sholl be constructed os shown on the drowings.
Wherever possible, chonnellíng shcll be formed usirg holf sections of pipe orfittings. when p¡æ is set in the monhole bose,the bqse sholl be'pioced
immediotely follcnrring instollotion of the moin sewer pípe to prevent

c)

d)

e)

E-t2



settlement of the pipe. Porticulor core sholl be token when constructing
monhole boses to ensure thot the invert levels of pipe enlering ond leoving
the monhole ore set at the proper elevotions. lnvert levels of pipe ot the
monþole sholl be ctrecked by the Developer pr¡or to ond following plocement
of bose corrcrele orot¡nd the pipe. This sholl be done by meons of botler
bænC, sight roil, or level instrument. Vorioticn in morhole inverts from
estqbiished grode or elevotion sholl be corrected. Construction toleronces
sholl be no more thon 50 mm horizcntol olignments.

Drop Sfüuctures

Monhole drop structures sholl be conslructed os shown on the drowings, where
verticol drop into the monhole erceeds 450 mm.

Stt¡bs

Blind stub sections for connection of future sewers ond service connections to
fie morholes sholl be instolled where shown on the drowings. The stub shqll
consist of one shorf lengfh of the specified size of pipe instolled in the
monhole ond plugged with o removoble, wotertighf plug os shown on the
drowirçs. Where stubs ore instolled, the bottom of lhe monhole sholl be
chonnelled lo the stub entrorrce.

7. COD.ICRETE

Cqrcrete lr¡stol lotion

Mixing, plocirg ond compocting sholl be corried out in such o mc¡nner os fo
prodæe o good quolity, homogeneous concrete conforming to the dimensions
shown on the drowings. Continucus moist curing sholl be utilized for 7 dq¡s
of ter plocing.

Reinforcemenl

Reinforcement sholl be free of ony bond reducing cooting. lt sholl be
securely tied ond ploced with o minimum cover of 35 mm' except thot, when
concrete is ploced ogoinst the grotrnd, the cover sholl be 75 mm.

Joints

o

s)

o)

b)

c)

d)

The surfoce of
removed, ond the
of new corcrele.

Finish

the joint sholl be thoroughly cleoned, with oll lqitonce
surfæe lhoroçhly soturoted with woter before plocement

Surfoces sholl be screeded ond sholl be given o wood flool finish unless
otherwise noted on the opproved drowinç.
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8. GROT.I\ID WATER INFILTRATON

With lhe excçtion
or beneoth the cost

9. TESTNG

of surfoce woter entronce to the rrnnhole thrargh lifting holes
iron co¿er, monholes sholl be constructed wotertight.

d Lornpiru or¡d lnnspection

The Do¿eloper sholl pro/¡de oll moteriols, equipment, lobour, ond supervision
necessry, ond sholl corry out tests on the sewers in occordonce rvilh the
specificotions in the presence of the D is tricf.

Grwity seu,ers, other thon service connections, sholl be lomped from
monhole-to-monhole fo check olignment ond grode of the moin sewer pipe.
Lomping sholl be corried out by employing lights or mirrors, or if necessory,
pullirç on oppro/ed lighl thrcr.¡gh the sewer pipe from monhole-lo-monhole.
Vorioticn in lirre or grode of pipe ond ony joínting, pipe cleoning, or other
deficiencies discovered during the inspection sholl be rectified. Durirç fhis
test, morhole construction ond invert elevotions shqll be checked, ond ony
voriotions sholl be rectified.

b) Leokoqe Tcsting

Moin sonitory sewers ond seryice connections, monholes ond oppurtenont
strucfures thereon sholl beconstructed such fhql the leokoge os evidenced by
exfiltrotion or inf illrotion tests is less thon thof colculoted using the
following formoula

AllowobleLeokoge in litres = HDL v,frere
850

H - durotion of tests in har rs,
D = inside diometer of the pipe in millirnetres, ond
L - lengfh of pipe in the test section in n¡etres.

The obove leokoge limit sholl cmstitute the þtol moximum ollowoble
leokoge of ony test seclion of the sonitory sewer. Where surfæe connections
exist olong the lest sectim, the qllowqble leokoge from the surfoce pipe
colculoted by use of the obove formulo sholl be odded to thct of lhe moin
sewer to orrive ot lhe þtol ollowoble leokoge. No odditionol leokoge
ollowonce sholl be mode for monholes exîsfing olorg the test section.

The Developer sholl odvise the Distric't 24 hours in odvorce of the leokoge
test being opplied ond theDistrict moy elecf lo wilness the lest.

In lieu of the wster test for exfiltrqlîon, lhe sewer moin ond service
connections in eoch section moy be tesfed by o low pressure oir test.
Monholes sholl be tested by either the exfiltrotion test utilizing woler or by o
low pressure oir test where specifîc çprwol of the test procedure hos been
opproved by the District.
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The oir test sholl be conducted by wetling the insideperirneter of thepipes in
the lesf section, then increosing the pressure in the test section fo 30 kPo
obove the overoge granndwoter pressure ond observing lhe rote of pressure
drop.

Before the commencement of the test period the internol oir pressure in the
test section sholl be moinlqined 30 kPo obove fhe overoge grrund woter
pressure for of leost 5.0 minules. The oir pressure musf be reguloted to
prevent the pressure inside the test section from erceeding 35 kPo obove the
overoge ground woter pressure.

The tesf period sholl commence when the pressure decreoses to 28 kPo obove
the weroge granrd woler pressure ond sholl erd when the pressure decreoses
to 2l kPo obove the overoge ground woter pressure. Durirg this test period
oddilionol oirsholl not be odded to the test section. lf the test period's less
thon:

2 minutes ond 32 seconds for 100 mm pipe
3 minute.s ord 50 seconds for I50 mm pipe
5 minutes ond 6 seconds for 200 mm pipe
6 minutes ard 22 seconds for 250 mm pipe
7 minutes qnd 39 seconds for 300 mm pipe
B minufes qrd 56 seconds for 350 mm pipe
9 minutes ond 35 secords for 375 mm pipe
0 minutes ond l2 seconds for 400 mm pipe
I minutes ond 34 seconds for 450 mm pipe
2 minutes ond 45 seconds for 500 mm pipe
3 minutes ond 45 seconds for 525 mm pipe

the sewer sholl be deemed to ho¡e foiled the test ond it sholl be relested
upon completion of repoirs to ony leoks. The Distríct reserves the right to
witMrqw permission to use this test procedure of ony time ond to require the
Controctor lo corry ot¡t the exfiltrotion test utilizing woter.

c) Monholes

Miìnholes sholl be tested by filling them with woter togrode or to o moximum
of 2.5 metres obove invert when there sholl be no meosuroble leokoge.

IO. CLEAN.UP

The working oreo sholl be mointoined in on orderly monner qnd sholl not be
encumbered with equipment, moleriols, or debris.

Cleorrup sholl be continuing process from the stort of the work to finol
occeptorce of the project. The Developer sholl ot oll times, ond wíthout further
order, keep property m whích work is in progress free from occumulotions of
wosle moteriols or rubbish coused by employees or by the work. Accumulotions of
woste moteriols which might conslitute o fire hozord will not be permifted.
Spilloge from theDeveloper's houling vehicles on trovelled publìc or privote roods
sholl be promptly cleoned ç. On completion of construction, theDweloper sholl
remove oll temporory structures, rubbish ond woste moteriols resulting from his
operof ions,
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I I. STANDARD DRAWINGS

The following stondord drowings form port of Schedule "E":

E-100 Service Connection Record Cord
E-l0l Typicol Section Urbon Læol Undivided Slreet
E-102 Typicol Section Urbon Collector Undivided Street
E-103 Locotion of Service Connections
E-104 Typicol Trench Section for Undergro.¡nd Utilify lnstollotion
E-105 Typicol Residentiol Sewer Connection
E-106 Service Connection Læotion Detqils
E-107 Typicol Monhole Detoil for Sewers 375 mm or Less
E- 108 Drop Monhole Type I ond Type ll
E-109 Monhole Co¡er ond Frome
E- l I 0 Hormon Peoking Fqctor Curve

E-16
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NOTES:

I. THE secT¡oÑ FRoM THE HoUsE SEWER OUTLET TO THE PROPERTY LINE INCLUDING THE CONNECTICN
TO THE EXIST SERVICE IJNE IS THE PROPERTY OWNER.S RESF.ONSIEILITY.

2- .MrN- PIPE OlA. lS IOO mm.

3. MlN. PIPE COVER AT PROPERTY L¡¡¡E lS 2.5 m-

4- SAND EEODING REQUIRED FOR aLL TYPES OF PiPE FROM lOOmm BELOW THE PIPE TO THE SPRINGLINE.

5. RATNwATER aNo ForJNoaTroN DRATNs aRE Nor ro ee conñÊcrEo ro rHE sANTTARv sEwER.

5. t¡tN. GRAOE FOR rOOmm 0lA. PIP€ lS t-25o/o OR t2.5 mm/m.

7. ANY CHANGE IN DIRECT¡ON TO BE MAOE WITH WYES OR I./8 BENOS.

DISTRICî OF MACKENZIE

SUBDIVIS¡ON STANDARDS tssuED sEPÌ, t98O scaL5 N.T. s.

I
TYPICÂL RES¡DE,NTIAL SEWER CONNECTION

REVISION STD. gWG. NO.
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¡F THE SERVICE tS tN A LOCATION WHERE THE STAKE MAY
8E A HÂZARO TO PEDESTRIAN CR VEHICULAR TRAFFIC,
IT SHALL BE EROUGHT TO GROUNO SURFÀCE.

GRAOE AS SPECIflED

SEDOING
IOO mm

MÀTERIAL
SELCW PIP€

9EDOING MAT:RIAL

NOTE:
l. ALL 0IMENSIONS aRE G¡VeN lN millimctrc¡

UNLESS OTHERWISE INOICATED.

2. MIN|MUM SERV|CE CONNECTTON DIAMeTER rò'ge loo rrn.

DISTRICT OF MACKENZIE

SUEDIVIS¡ON STANDARDS lssuED SEPT., rgao scÂL5 H.f. s.

SERVICE CONNECTION
LOCATION DETAILS

eEvrs¡cN 3îD. ÐwG. No.
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SCHEDULE F

STORM DRAII{ACE

GEhERAL

This Schedule refers to cleoring ond grubbing, trench excovotion ond bockfill, storm
sewer moins, monholes, service connections, cotch bosins ord testing.

I. SPECIFICATIO¡\E OR STAIÐARDs

When references to the following obbreviotions ore rnde, they refer toSpecific-
otions, Stondords or Methods of lhe respective Associotim. Abbreviotions listed
herein but rct mentioned in the specificotiors sholl be disregorded.

The numbers ond letlers following the obbreviotions denote the Associotiorfs
seriol designotion for the Specificotion or Stondord to which refererce is mode.
All references to lhese Specificotions, Slondords or Methods sholl, in eoch
instonce, be understood to refer to the lofest odopted revisîonr'includirg oll
omendments.

ANSI Americon Notionol S tondords lnstitute
ASTM Arrericon Sæiety for Testing or'¡d Moteriols
CAN3 Nctionol Stondords of Conodq
CSA Conodion Stondords Associotion

DESIGN CRITERIA

I. GENERAL

Droinoge works.sholl be provided for the dlfire oreq to be subdivided with
copocify ollou,srces for the upstreom tributory droinoge oreo. In gererol,
droinoge works shqll corsist of storm æwers. Under certqin circumstonces
ditches ond culve.rts moy be permitted by the Approving Officer.

Noturol droinqe couræs moy be used, prwiding eosements ore registered for
occess ond for mointemrce purposes. ln the design of droimge system oll
necessory sfeps fo preserve noturol woter courses sholl be undertoken. Droinqge
works ør streoms supporting fish life sholl be opprwed by the Federol Deportment
of Fisheries ond Oceons ond/or the Fbh ond W¡ldl¡fe Bronch of the Pro¡irciol
Ministry of theEnvironment before the District will qpprove them.

2. RUI{OFF CALCULATIOI.¡S

The droinqe system sholl be designed on the bosis of fhe Rationol Formulo:

A - AxlxRxK where:
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a
A
¡
I

Þ

K

= clmounf of runoff in litres per second

= droinqe oreo in heclores
= intersity of roinfoll expressed in millimetres per hour
- runoff coefficient
= 2.75 (metric corversion foclor)

Times of corcentrotion of locql roinfoll intensity foctors sholl be bosed on l0-yeor
roinfoll curves os shown on the drowings. ln speciol coses o return period of 25

yeors moy be required. ln certoin coses, pipe size.s moy olreody be estoblished os

þrt of on o¡eroli droinoge syslem. Such sizes sholl be obtoined f rom the Districl.

The correspording runoff coefficient sholl be used for the çpropriotezones.

Description of Areq Runoff Coefficient

Comrnerciol
I ndustriol
Residentiol

RI
R2
R3

Porks - Cemeferies
Agriculturol

0.70 to 0.90
0.50 to 0.90

0.3 0 to 0.5 0
0.40 to 0.60
0.60 to 0.75
0.10 to 0.25
0.10 to 0.25

For flqt slopes or permeoble soil lhe lor,r,er vqlue moy be used. For steep slopes or
impermecble soil the higher volues sholl be used

3. STORM SEWERS

o) F{vdroulics

Monning Formutq with o rcughness coefficienl of 0.013 sholl be used for
storm seu/er design. Minimum diomefer sholl be 250 mm for moins ond
200 mm for coTch bosin leods.

Minimum velocity sholl 0.9 metres per secord-

Where velocities exceed 45 metres per second speciol prorisions sholl be

mode for scouring.

Anchorirç sholl be prorided where grodes exceed 15 percent.

lnlet ond outtet pipes in monholes sholl be insfolled with crowns ot eçol
elevqtions excçt where cr.¡tlet diometer is reduced then inverts sholl be

eçol.
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Hydroulic losses ore to be colculoted through rmnholes with significont
chonge in grode or olignment.

Pipe on curved olignrnenf sholl be loid to o rodius of not less thon the
minimum rodius recommended by the mqnufocturer.

Loterol se\^,ers of q diometergreoter thon 375 mm sholl be connected to the
trunk seu,er by o wye fitting locoted immediqfely upstreom f rom o monhole.

b) Mor¡holes

Monholes sholl be locoted ot every chonge of grode olignrnenf, size ond ot
terminol points. Moximum distorce between monholes sholl be 120 rnetres.

Drop monholes shalld be used only when it is not ecorcmicolly feosible to
steepen the ircoming sewer.

c) S<en¿iceCornectiors

Service connections sholl be provided for oll lots or porcels qnd'ends sholl be
copped. Minimum grodes for service connections sholl be 2 percent.

d Minirrn¡m Cøner

The minimum co/er over the pipes sholl be 2.7 metres unless olherwise
opprwed by the Dísfrict.

e) Culverts

Culverts sholl be designed so thot the dçth of heodwoter ot the înlet does
not exceed the diqmeler of the culvøt pipe.

f) Orutlets

Where the velocity of ot¡tlets of storm se\ærs or culverts exceeds 2 metres
per second, provision sholl be mode of dissipotion of erÊrgy.

MATERIALS

I. PIPE AND flÏNNG

Sewer pipe ond fittings employed on rmins sholl be PVC or corcrete pipe os
described below.

PVC pipe sholl be in occordqnce with ASTM D3034, SDR 35 for 200 mm diomefer
or greq ler.
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Non-reinforced concrete pipe sholl be in occordonce with ASTM Cl4' Closs 3 ond
reinforced concrete pipe sholl conform to ASTM C76, CIoss 3.

Pipe sholl, in oddition to the obove, be specified to meet the octuol instolled
loäding conditions. Corcrete pipe lorger thon 450 mm diometer sholl be
reinf orc ed.

100 mm md 150 mm diometer service connection pipe sholl be PVC' SDR 28 to
CSA B 182.1. S torm sewer service connection pipe sholl be white in color.

2. BEDDINIG GRAVEL

The bedding mqteriol sl'¡oll be cleon well groded or crushed grwel, evenly groded
fromcærse to fine, witho moximum size of 25 mm ond 90 percent retoined on o
0.075 mm screen. lf lhe trench conditions ore dry ond otherwise suitoble, sond
bedding moy be used subject to prior written opprwol of theDistrict.

3. MAIS!(}-ES

Monholes sholl conform to the typicol detoils shown on the drowirigs. Morholes
sholl, unless otherwise specified, be of preformed 1050 mm inside diqmeler
reinforced corcrete, conforming to,ASTM C478, complete with 19 mm golvonized
sfeps of 300 mm cenfres. Corcrete lids sholl be designed to withstond H-20
highwqy loodirg conditions. Precose concre'te eccentric cones moy beused os top
monhole sections.

Bose sholl be 25 lvlPq concrete with minimum thickness of 150 mm. Brickwork
sholl be one to three courses of bricks used to support the cost irm frome ond
cover. Monhole fromes ond covers sholl be of cost iron, conform¡rg to ASTM 4/t8t
os mqnufoctured by Moinlond Foundry to Pottem 3R-13 ond l2A. Beoring
surfoces between the frome ond co¡er sholl be rnochined. The cleor opening in
frqmes sholl be not less thon 500 mm. Covers sholl hove embossed, in letter
50 mm high by 6 mm deep, the words "STORM SEWER". The surfoce of fhe
letlering sholl be flush with the remoinder of the pottem embossed on the lids.
Two lifting holes 72 mm in diometer sholl be cored in eoch cover.

4. CATCH BASINS

Cotch bosins sholl be of precost concrete,600 mm diometer. The minimum woll
thickness sholl be 75 mm ord the precost lid sholl be suitoble for on H-20 highwoy
looding with on opening to suit the frome ond co¿er.

Precqst spoces for use between the precost pockoge bosins ond fhe bottom of
exfruded curb ond cost iron frome sholl be precostr 50 mm thick.

Cotch bosin fromes ond covers sholl be cost iron os monufoctured by Dobney
Fotndry, Type D. Co¡ers sholl be No. B-23 ond fromes sholl be No. B-24.

5. COINCRETE

Concrete work sholl conf orm to CAN3-423.1 , excçt os modified herein.
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Concrete sholl
Slump sholl not

WORKM,ANSHIP

dwelop o minimum
exceed 75 mm.

compressive strength of 25 lvT)q of 28 doys.

I. CLEARING AND GRI-BBINIG

All æwer ond/or woter piping olignrnents sholl be cleored ond grubbed to c
sufficient width to ollow for proper instollotion of the sysfem componenfs. ',¿Vhere
olignrrents troverse virgin orecrs, core sholl be token to ensure thot the cleored
strip is only wide enorgh to permif proper exco¡otim ord temporory storoge of
excovoled rr¡rteriol. All necessory precoutions sholl be token To preserve the
indigenous oestheticvolues of the locotim. Woste rno'teriol sholl be disposed of in
o rnonner çproved by the Disfrict.

All trees ond brush, excçt those selected for preservotion, sholl be cut, ond olorg
with oll stumps, loç, ræts, rolfen wood, ord other orgonic mq'leriols sholl be
disposedof by burning or other çprwed rneons. 

,;

Topsoil sholl be sfockpiled os directed by the Districf .

The qbove rrnteriol sholl be removed from the grournd surfoceond to o minimum
depth of 300 mm below gralrd surfoce.

All ofher rubbish qnd debris existing on the sile sholl be remwed ond disposed of
by burnirç or ofher opproved meons.

Trees sholl be felled within fhe designoted cleoring oreo ond thoæ folling cr.¡tside
thisoreo sholl be cut rp ond returned to the cleoring oreo for disposol.

On instruction from the Disfrict, individuol leonirg or dongerous trees or snqgs
odjocent þ but outside the designoted cleoring oreo sholl be cut ond disposed of.

Excovotions resulting from removol of tree trunks, rools, or other rnoteriql sholl
be filled by theDeveloper os oporf of the cleorirg ond grubbirg operotion.

2. BI.JRNING

Burnirg sholl be corried ot¡t ot points locoted centrolly in fhe oreobeirg cleored.
The fire or fires burning ot ony one time shall be limited by the obility of the
Dweloper's equipment o¡d orgonizotion to proride odequote protection ogoinst
spreoding of fires to odjæent timber or property.

Burnirç sholl be corried out subject to the prwisions of the Pro¿inciol Acts ond
regulofions thereto. ln the event of Forestry regulotions prohibiting burning,
moteriqls to be burned rrny either be piled until such tirr¡e os the regulotions ore
rescinded, or remo¡ed from the site.

Restrictions of federol, prwinciol, municipol, or ofher recognized oulhorities
estoblished to cø¡frol burning in the oreo sholl be complied with. lf burning
connot be done on the cleorirg site, the moteriol sholl be houled to on çprwed

F-5



locotion for burning or disposol. Burning sites, os required, sholl be obtoin"d by
the Developer.

3. TRENCH EXCAVATTON AND BACKFILL

o) Trenching qrd Bockfilling Equipment

Mechonicol trenching ond bockfilling equipment moy be used excçt whereby
sodoing domoge to trees, buildings, sidewolks, curbs, piping, or other existing
structures of rnonmode obsfqcles cbove or below grotrnd connot be ovoided.
Trenches shqll be hond exco¡ofed ondbockf illed where such obstocles prevent
the use of rnechonicol equipment.

b) Cq¡tion in Excqv<rtion

Trenches sholl be excovoted mly os for in odvonce of the pipe lqfing
operotion os sofety, troffic, ond weother conditions permit. Coutim sholl be
exercised with respect to structures, piping, or other rnnmode obsfocles thot
moy exist within the working oreo ond d;e considerotion given to the
protection ørd support of such properties ond strucfures. :

Precr¡tt irrg Poved Su rfæes

When trenching olorg or ctcross o poved surfoce, povement sholl first be cut
by hond or mechonicol meons in stroight lines porollel to fhe trer¡ch
centreline. The tolol cut width of povement sholl not be greoter thqn thot
which is necessory of trench exco¡qtion urder existing soil conditions ond
sholl not, in ony cose, exceed the specified rnoximum trench width of the
grotnd surfoce shown on the drowings. Where, in the opinion of the Districtt
ãxisting porernent is in such poor condition thot precutting is not worronted,
poremeni mcry be cut by trenching equipment. Pqvement thot hos been
removed topermit trenching sholl be dispoæd of os woste moteriol ond sholl
r¡ot be plcced in the trerchbockfill.

Excot¡oted Trench Moteriol

Excovoted trench rrnteriol rmy be piled olorgside the trench provided the
working spcce is odequote for this purpose ond provided thot by so doing the
bockfili moteriol does ml spill onto privote properties odjocent to line of
trench lhere disturbing fences, buildings, shrubs, lowns or other items of
volue.

Piling of exco¡oted moferiol olorg the trench sholl not unduly restrict cross
troffic ot rod intersectiors. Moteriol sholl be cleored from rood
intersectiors ond pro/ision rnode for use of the cross rood by troffic c¡s soon
os possibte ofter excorotion hos token plcre. Pedesïrion troffic to individuol
properties sholl be rmintoined qt oll times ond fimber.bridges sholl be

þrovided where it is necessc¡ry to cross open trenches. Roodwoys, drivewoys,
ond droinqe focilities sholl not be blocked urnecessorily. The spoil pile sholl
be locoted such thot hindrqrce to locql troffic is minimol.

c)

d)
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e)

ln order thot excovqted rnoteriol rrny be piled olorg the trench, roods moy be
tempororily closed off to frqffic provided thot cdequote detour troffic routes
con be esfoblished to move troffic oround the construction oreo, ond provided
olso thot street entrqræes to drivewoysore not blocked f ¡om vehiculor troffic
for periods in excess of one doy.

Where excovoted rncteriol connot be piled olorg the trench in complionce
with the obove restriclions, it shall be trucked to locotions where bockfilling
is lokirç ploce or trucked to stockpile for return to the trerch ot the time of
bækfilling. Alternqtively, excoroted moieriol sholl be wqsted ond reploced
with opprwed moteriol ot time of bockfilling.

Trench Widths

Trenches shqll be exco¿oted such thot there is no less fhon 150 mm cleoronce
between the outside of the pipe ot its lorgest section ond the trench sheeting
or eorth woll, ond no more thon 375 mm cleoronce between thepipe ond the
eorïh woll rego rdless of the existence of trench support work. The obove
conditions sholl govern from the bottom of the trench to o distonce 100 mm
obove the top of the pipe ot its lorgest sectim. Trench widths obove this
level sholl be rrnintoined within the ollowoble limifs shown on the opprored
d rcwings.

Ledge rock, boulders, ond lorge stones sholl be removed to provide o
cleqrorce of qt leosf 150 mm belowond on ollsides of the pipe ond fittings.

O Brqcing qd Sheeting

Trenches shqll be sheeted ond broced in occordonce with the requirements of
the Workerd Compensotion Bærd or qs moy be necessory to protect life,
property, ond structures odjocent to the work, the work itself, or to mointoin
trench widths within fhe specified limits. Trench sheetÍng qnd brocing sholl
be locoted no doær thon 150 mm to the widest sectionof ony instolled pipe.

Whenever possible, verticol trench timber orsheeting sholl be ploced so thqt
it does not extend below the springline of thepipebeing insfolled. When it is
necessrry to ploce sheeting or timber below the pipe springlirre, os in the cose
of overexcorotion for trench bottom stcbilizotion, sheeting shall be roised in
600 mm lifts ond oll bqckfill plcced below the level of the pipe springline
sholl be thoroughly compocted on eoch lift to fill thevoid left by the roising
sheeting.

Trench sheeting ond brocirg sholl be removed where its removol will not
result in domoge to odjæent structures, othenvise it sholl be left in plcce.
When sheeting ond brocirg is left in ploce, it sholl be cut so thot no sheeting
remoins closer thon 900 mm to existing grourd surfoce.

Where sheeting or fimber is remo¡ed from o trench in which bqckfill is to be
compæted, itsholl be removed in o monrer which permitscompoction of fhe
bqckf ill in the rnonner specified.
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s) Dewotering

Grcund ond surfoce woter sholl be controlled to the extent thof excovotion
ond pipe instollotion con proceed in the specified monner ond such thot
trench bottom is not disturbed to the defrirnenf of the pipe instollotion.
Trench vrruter sholl not be permitled to enler the pipe being instolled unless
cppro/ol is received from the Districf.

The necessory pumps, well points, or other equipment shall be employed to
keep ercwotions free of woter. Coution sholl be exercised to moke sure thot
foundotion problems with existirq structures ond works under construcfion do
not result from the selected method of &wotering exco¿otions. Dischorge
from pumps, welt points, or olher dewotering equiprnent shqll be locoted ond
cmtrolled such thot loss, domoge, nuisonce, or injury to the public does not
result.

Trench Bottom Cørdit i ons

Trench sholl be moinloined such thot pipe con be instolled withottt getting
woþr, muck, silt, grwel, or other foreign moteriol into the pipe. Moþriol
remoinirg in the trench bottom on completion of mochine excovoting which
hos been disturbed or softened by workmen or trench woter sholl be removed
before beddirç moteriol is ploced. The trench bottom sholl be firm ond
copoble of supporling the pipe to be instolled, otherwise the botfom sholl be
stobilized by mec¡ns of o¡erexcovotion or speciol foundotion designed to
support the pipe os hereimf þr described.

When the rmteriol in the trench bottom is found to be unsloble or otherwise
unsuitoble for pipe supporf or the suPPort of oppurternnt structures, the
trench sholl be o/erexcctvoted to the ls¡el ot which sfoble moteriol b
erÊounlered ord the excovotion bockfilled to the level of normol bedding
with bose grovel rmteriql. This moteriol sholl be compocled with opprwed
mechonicol comp-octors in lifts hoving o moximum depfh of 300 mm to
provide o thoroughly consolidoted pipe bose. Beddirç moteriol, os spec¡fied
for nqmol pipe bedding, moy be employed for this purpose to o mqximum
depth of 300 mm below the normol dçth of bedding.

Boc*fill Within Pr-pe Zone

The pipe zone 's def ined os thot portion of the trench between the boftom
level of the pipe bedding qnd o level 300 mm obove the tç of the instolled
pipe. Beddirg of the pipe ond boc*fill of the trench within the pipe zone sholl
be cqrried out os specified in MATERIALS, Section 2, "Bedding Crcnrel" ond
WORKMANSHIP, Section 4, "S torm S ewer P iping", Subsection o), 'Bedding".

Concrete Fill

rù

j)

Corcrete sholl be used for pipe bose'
the District. Concrete sholl hore
moteriol is ploced.

encosement, or bcckf ill os directed by
odequcte time to set before bockfill
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tk) Plocinq Bockfill

ln order thct consolidotion of bockfill is nof hompered, french woter, if
presenl, sholl be removed prior tocommercement of bockfilling. To prevent
domoge to the instolled pipe, bockfill sholl be ploced in the trench by rolling
down o slope ond r¡ot bypushing it over the edge of the trench ond ollorying it
to drop verticolly. Every effort sholl be mqde to plon the bockfilling
operotiør such thot exposure of bockfill moteriol to uet weother is kept to o
minimum. The trench sholl be bockf illed os close to the pipe lqying operotion
os conditions permit ond trench exco¿otions sholl not be left open overnight
withorlt the written permission of the D is trict.

Bockfi ll Above F¡'pe Zone

Moteriols ond nnethods employed in bockfillirg trenches óove the pipezone
sholl deperd on the locotion of the trench with respect to trcvelled ond
untrqvelled surfoces, ond in porficulor on the type of rr¡oteriql existing on the
surf æe in which the trench is exco¡oted.

Trovelled surfoces ore grovelled, or poved, roodwqys, loneb, drivewqys,
porking oreos, rood shoulders, wolkwoys, or other grovelled, or pdd,
surfoces which vehiculor or pedestrion troffic normolly frovel.

Subject to provisions ccntoined elsewlrere herein, bockfill obove fhe pipe zone
ond zurfqce restorotion of trenches sholl be corried o:t in occordonce with
the following po rogrophs

I . Untrovelled Surfoces

ln mlrovelled surfoces, unless otherwise specified, trench bockf¡ll obove
the pipe zone shall be notive bockfill moteriol. Bockfill rnoy initïolly be
built up to o height cbove originol gro.rnd lorel equol to l0percent of the
trench depth ond ollowed to settle. Prior to occeptorce, however, the
trench surfoce sholl be restored to its originol level ond to o condition
which ot leost is equivolent to thof which existed prior to construction
unless the çprovol of theDístrict is given to lewing the trench surfoces
in o bermed conditim.

2. Grqvel Trcvelled Surfoces

ln trovelled surfqces which exist os grovel surfoces, trench bockfill
obove the pipe zone to o level 850 mm below the originol trench surfæe
sholl, unless otherw'se specified, be notive bockfill moterïol. The top
850 mm of bockfillsholl comprise o 750 mm loyer of subbose moleriol
surfoced with o 100 mm lqyer of bose course rmteriol.

3. Poved T rovelled Surf oces

When trerches hove been excor¡oted in existing poved surfoces which ore
to be repoved, trench bockfill sholl be mechonicolly compocted notive
boc*fill rrsteriol to o ls¡el 915 mm below finished surfoce grode. The
remoinder of the trench sholl be bockfilled with 750 mm of compocted
subbose rrnteriolrlffi mm of bose course rmteriol ond finished with q

minimum thickness of 65 mm of compæted hot ospholt mix.
FO
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m)

n)

lf the edges of the cut povement hove become rogged os o result of the
construction operotion, pcvemenl shqll be recut to form o stroight lirre
ord the bose compocted prior to plocing no,.r povement. The edges of
the existing povement sholl be thoroughly cleoned ond cooted with on
cppro/d bitumino¡s bonding ogent prior to plocing the hof ospholt mix.
The ospholt sholl be thoroughly cornpocted using on opproved steel
wheeled roller hoving o minimum weight of 7.3 tonnes or o vibrotory
compoctor. The finished grode of the ospholt surfoce sholl conform with
thqt of the existirE surfoce such thot no rises, depressions, or ridges
result f rom the reporing process.

lrnported Bodcf i ll Moteriol

Where excovoted trench rrnteriol is not suitoble for bockfill, it sholl be
houled out ond disposed of ond imported bockfill moteriol sholl be provided
ond ploced.

Corrpoction of Bockfill

Subject to the prwision contoined elsewhere herein, compocfion of bockfill
obove the pipe zone sholl be obtoinedby wing opprwed, mechonicol, pou¡er-
driven compoctors. Compoction sholl be corried or¡t with the soil ct optimum
moisture ccrtent such thot compoction to 90 percent of Stondord Proclor
Densify (ASTM D69B) is obtoined. Bockfill sholl be compocted in lifts of not
greoler thon 300 mm urrcompocted depth.

Rood Slhoulder Grovel

Trenches in rood shoulders odjocent fo poved surfoces sholl be resurfqced
with shoulder grovel ploced to o minimum depth, equivolent fo the thickness
of the odjocent pwement.

p) Dlsposol of Woste Excovoted Moteriql

Surplus excovoted rrnteriol sholl be removed from the trench oreq ot the
time of bækfilling ord sholl not be left olong the trench folloaring completion
of the bockfi I li ng operotion

Woste rmteriql which is not required for the works, sholl be dispoæd of ot
siles obtoined by the Developer. Woste moteriol sholl not be dumped on
privcte property witho,¡t the written permission of the owr¡er of theproperty.

Restorotion

Surfoces odjocent to the trerch or otherwise which hove been disturbed by
the trenching or bockfilling operoticn sholl be restored to o condition which is
ot leost the equivolent of thot which exisled prior to construction ond sholl
be mqintoined in this condition until the project hos been occepted by the
District of Mockenzie. All surplus moteriol, equipment, tools, cwerings,
lumber, ond oll other rubbish resulting from the construction sholl be
removed from the site imrr¡ediotely ofter completion.

o)

q)
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Working qreos qre those oreos which ore offected by the constructîon
operotion but which lie outside the specified limils of trerch excorotion.
Working oreos sholl be restored in the followirg monnen

I . Trovelled Surfoces

Working qreos in untrovelled surfoces sholl be restored fo their originol
condition.

2. G rovelled Surfoces

Working oreos in grcnrelled surfoces sholl be restored by scorifying ond
reçrding the surfæe or, if necesssry, by regrwelling fhe surfoce with
moteriol which ¡s equivolent to thot which existed prior to
co mmercemen t of c onstruction.

r) Trench Settlement Durinq Grrorontee Feriod

The Developer sholl reploce moteriols ond rectify oll foilures thot occur os o
result of stflement of trench bockfill or collopse of trench wtills durirg the
guo rmtee period.

Trenches in which bockfill settles sholl be refilled with the specified bockfill
moleriol, ond pwed surfoces thol qre odjocent to trenches or on trench
bockfill, which foil during this period, sholl be reploced or repoired in on
opprc^/ed monner.

4. STORM SEUIER PIPING

o) Beddir¡q

Prior to instolling pipe, o cushion of beddirç mqferiql sholl be ploced in the
trench botlom ond compocted to grode by opproved hqnd tompers or
mechonicql meqns to form o firm pipe bose. This cushionshollcover thefull
width of the trench botfom ond hove o minimum depth of 100 mm on
completion of compoction. ln rock excovotion, the mînimum depth of
bedding below the pipe sholl be 150 mm. Bell or coupling holes sholl be dug
such thqt the full borrel of the pipe is supported throughart its length by the
bedding moleriql. Afer îhe pipe is in positim, bedding moleriol sholl be
ploced orcund the pipe to the limits shown on the drowings. This moteriol
sholl be compocted in lifts, eoch horing o moximum compocted depth of
150 mm.

b) PÞe Aliqnrnent cd Grode

The pipe sholl be loid on line ond grode. Botterboords or sïght rqils sholl be
erected ocross the trerch of inþrvqls not exceeding 15 metres. The
cenfreline of the pipe sholl be morked on theæ boords ond o strirg line
stretched between fhem. Alignment of fhe pipe sholl be mointoined by
plumbirg down from this line. The pipe sholl be kept on grode by sighting
ocross the botter bærds to o boning rod resting on the invert of the pipe.
Eoch pipe sholl be plumbed ond sighted for line ond grode os it is instolled.
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Construction toleronces for sewer pipes sholl be 16 mm in elevotion ond l/10
of pipe diometer but nof exceeding 50 mm in olignment.

P[pe lrnstollqtion

Pipe shotl be checked before being lowered into the trench to ensure thot no
foieign moteriol, monufocturey's defects, or crocks exist thot might prevent
the pioper jointing of the pipe or its operotion qs o sewer. Pipe ond fittings
sholl be carefully lou,ered info the trench by meons of derricksr ropesr or
other çprwed tools or equipment in o rrsnner thot will prwent domoge to
the pipe ond injury of workmen.

P ipe sholl be jointed in strict occordonce with the moruf octuref s

recommended proctice. Sufficient pressure sholl be opplied in moking the
joint fo ossure thot the distoncebetween the end of thepipe instolled ond the
pipe in ploce is within the toleroræe recommended by the pipe monufqcturer.
Once the joint is home, restroint sholl be çplied to the pipe by tomping of
bockf ill or plocement of temporory blocking to ossure thof the pipe does not
creep ond dislo{e the joint. At the end of the doys work, of if the work is
shut dov¡r'r for on extetded period throughout the dcy, fhe losf'pipe sholl be
blocked to prevent entry of foreign rmteriol.

Sew ice Corrrection Junctiors

Fitting sholl be provided with opproved cops or pluç.

e) Conr¡ectiom to Existinq Se\Ärers

Coution sholl be exercised in uncovering existirg pipe to ensure thot no
domoge occurs. Connections to the existing system sholl not be mode until
qll sewers hor¡e been tested ond flushed to the sqtisfoction of theDistrict. ¡f
reçested by the District, plugs sholl be instolled until rood constrrrctim is
completed to prwent the eroding of moteriol intothe downstreom system.

f) Clec¡ing qrd Flushing

On completion, sewer pipe sholl be cleoned by flushing or the use of
mechonicol equipment os necessory to remove foreign moleriol from the
pipe.

5. SEUTER SERVICE COI$ECTIOI.IS

q) Grqde

c)

d)

Service connections sholl be instolled of o grode of not
metre. Service pipe sholl be instolled of o uniform
termirus ot the property line ond the juncfion fitting
service drop) of the sewer.

less lhon 20 mm per
grode between the
(or upper end of o
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h) Pbe lr¡stollotion

Pipe sholl be checked before being lowered into the trerch to ensure thot no
foreign moteriol, monufocturey's defects, or crocks exist tlnt might prevent
the proper jointing of the pipe or its operotion. Pipe ond fittings sholl be
corefully lowered into the trench inq monner thot will preventdomoge to the

. p¡pe ond injury of workmen.

Pipe sholl be jointed in strict occordqnce with the mqnufocturerrs
recommended proctice. Sufficient pressure sholl be opplied in moking the
joint lo ossure thot the distoncebetween the end of the pipe instolled ond the
pipe in plcre is within the toleronces recommended by the pipe monufocturer.

c) Cqpinq Seryices

Ccps sholl be instolled on storm sewer services of the terminus of eoch
serv¡ce or os opproved by the District.

d) Markin-q Service Terminus

A 38 mm x 89 mm mod<er stoke sholl be plcced ot the service termirus os
shown a¡ the stondord drowing fo focilitote future locotion of the service
pipe. This stoke sholl exterd from o point çproxirmtely 150 mm cbove
ground to the invert of the service pipe except in locofions where the
extension of the stoke cbove gnound surface would pro/e hozordors, in which
cose the stoke sholl be cut off flush with grourd surfoce. The stoke sholl be
mqrked in on çprwed rnonner to show fhe dçfh of the service pipe irverf
below the top of the sfoke ond sholl be pointed green.

6. SEWER MANFIOLES

d Cornrete Boses

- All woter sholl be råmoved from the excovotions prior to plocirTg bose
concrete. The bose sholl be constructed such tl'nt the first section of o
precost section con be set plumb with uniform beoring fhrolghout its full

- circumfererce.

lf moteriol in the bottom of the trench is unsuitoble for support, the bottom
sholl be overexcovoted for firm bose ond bockfilled to the required grode
with thoroughly compocted bose grovel.

b) Precosi Sectiom

Precost æctiors shqll be ploced plumb with joints mortored to exclude ony
entrorce of ground wqter.

c) Fromes ond Corers

Fromes sholl be æt on o concrete brick bose os shownon thedrowings. Brick
sholl be mortored in on opprc'ved monner and the inside ond outside foce of
the brick sholl be "buttered' with mortor such thqt o neot, even finish results.
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e)

Fromes sholl be firmly embedded in mortor ond shqll be set fo provide o
cover surf æe which is even with ord true to the cø¡tour of lhe rood.

Monhole Steps

Monhole steps sholl be ploced os shown on the opproved drowings.

Monhole Chonnelli,r¡g

Monhole chonnellirg sholl be constructed os shown on the drowings.
Wherever possible, chqnnelling sholl be formed tsing holf sections of pipe or
fittings. When pipe is set in the monhole bose, the bose sholl be ploced
immediotely follcn,ring instollotion of the moin sewer pipe to prevent
setÌlement of the pipe. Porficulor core sholl be token when constructing
monhole boses to ensure thot the invert levels of pipe entering ond leoving
the monhole ore set ot the proper elevofions. lnvert levels of pipe ot the
monhole sholl be checked by the Developer prior to ond f ollowing plæement
of bose concrete oround the pipe. This sholl be done by meons of botter
bærd, sight roil, or level instrument. Voriotim in mqnhole inverts from
estqblished grode or elevotion sholl be corrected. Construction tolerqnces
sholl be no more thon 50 mm horizmtol olignments.

Drop Sttructures

Monhole drop structures sholl be constructed as shown on the cpproved
drowings, where verticol drop into the monhole exceeds 450 mm.

g) Stubs

Blind stub sections for connection of future sewers ond serviceconnections to
the morholes sholl be instolled where shown on the drowings. The stub sholl
consist of one short length of the specified size of pipe instolled in the
monhole ond plugged with o removoble, wotertight plug os shown on The
drowirgs. Where stubs ore instolled, the bottom of the rncnhole sholl be
chonnelled to the stub entmrce.

h) Grourd Woter lr¡fÍltrotion

Monholes sholl not be required to be wotertight.

CATCH BASINS

o) Excovqtion

The excovotion for cotch bosins sholl be mode sufficiently lorge to permit the
plocing of the precost bosin sections. The bottom of fhe exco¡otion sholl be
cleored of oll loose ond soft nroteriol before plocing theprecost sections.

b) Connections

Cotchbqsin leqds sholl be connected directly to monholes. Connection of
leods to storm sewers is not permitted. Cotchbosin leods sholl conform to
the specificofions for storm sewers.

Ð

7.
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a) Fromes qnd Grofes

Fromes ond grotes sholl be locoted os c¡ppro/ed by the District.

COh¡CRETE

d Concrete lr¡sfollotion

Mixing, plocirg ond compocfing sholl be corried ot¡t in such o rnqnner os to
prod.rce o good c¡-rolity, homogeneous corcrete conforming to the dimension
shown on the drowings. Continuous moisf cr.rrirg sholl be utilized for 7 doys
of ter plocing.

b) Reinforcement

Reinforcement sholl be free of ony bond reducirg cooting. lt sholl be
securely tied ond ploced wilh o minimum cover of 35 mm, except thot, when
corcrete is ploced ogoinst the ground, the cover sholl be 75 mm..

c) Joints

The surfæe of
removed, ond the
of new corcrete.

d) Finish

the joint sholl be thoroughly cleoned, with oll loitonce
surfoce fhoroughly sofuroted with woter before plocemert

Surfoces sholl be screeded ond sholl be given o wood floot finish unless
otherwise rcfed on the opproved d rowinç.

9. TESÏNG

o) Lorr¡ping ond lr¡spection

The Developer sholl provide oll moteriols, equipment, lobour, ond supervision
necessry, ond sholl corry out test on the seì¡,ers in occordorce with the
specificotions in the presence of the District.

Grovity sewers, other Thon service connections, sholl be lomped from
mqnhole-to-monhole to chec* olignment ond grode of the nnin sewer pipe.
Lomping sholl be corried out by employing lighls or mirrors, or if necessory,
pulling c¡n opproved light throlgh the sewer pipe from monhole-to-monhole.
Voriotion in line or grode of pipe ond ony jointing, pipe cleoning, or other
deficiencies disco¡ered during the inspection sholl be recfifìed. During this
fest, mortrole cmstruction ond invert elevotions sholl be checked, ond ony
vqriotions sholl be rectified.
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h) Leokooe Testing

No leokoge testing sholl be required f or storm sewers.

CLEAI.I-UP

The working oreo sholl be mointoined in on orderly monner ond sholl not be
encumbered wif h equipment, moleriols or debris.

Cleon-up sholl be o continuing process from the sfort of the work to finol
occeptorce of the project. The Developer sholl ot oll times, ond without further
order, keep property on which work is in progress free from occumulotions of
wqste moteriols or rubbish cqused by employees or by the work. Accumulotions of
woste moteriols which might constitute o fire hozord will not be permitted.
Spílloge from the DevelopeCs houling vehicles on trovelled public or privote roods
sholl be prompTly cleoned up. On completion of construction the Dweloper sholl
remove oll femporory structures, rubbish ord woste moteriqls resulling from his
operotiors.

I I. STANDARD DRAWING IJ

The followirç stondord drowirgs form port of Schedule 'rF'r'

F-100
F-t0t
F-t02
F-103
F- t04
F- t05
F-t06
F-t07
F-t08
F-109

Service Connection Record Cord
Typicol Section Urbon Locol Undivided Street
Typicol Section Urbon Collector Undivided S treet
Læotion of Service Connections
Typicol Trench Section for Underground Utility lnstollotÏon
Typicol Residen tiol S ewer Connection
S ervice Connection L æotion D etqils
Typicol Monhole Detoil for Sewers 375 mm or Less
Monhole Detoils, Slondqrd Precost Type for Sewers Greofer fhon 375 mm
Drop Monhole Type I ond Type ll
Monhole Corer ond Frome
Cotch Bosin
Sondbog Bulkheod f or Culvert Inlets ond Ouf lets
Typicol Culverf I nstol lqtions
Roinfoll lntensity Durotion Curve

F-il 0
F-il t

F-l12
F-tt3
F-lt4
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THE DISTRICT OF MACKENZIE

Municipol Services Record MASTER LEGAL MAP

AOORÉSS OF PROPERTY

CONNECTION LOCATIONS SKETCH

WATER 

- 

SANITÀRY-- STORM .,...,..,
DATE OF APPLICATION

PERMIT NUMEER

INSTALLATION DATE

SIZE OF SERVICE

t.ocÀ!o.N_4I_P.L--

AT

LENGTH OF

METER SIZE A TYPE

OEPTII OF MAIN

DIST FROM WYE TO M. H.

MEASURED

RISEN

TYPE OF PIPE

CULVERT INSTALLATIONS
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SERV¡CE CONNECTIONS FOR DRA¡NAGE AND SEWER SHALL 8E MEASURED
ixE CEHrae OF THE LOT. FOR SLOPED LOTS THE SEwER cONNECTIONS
SHALL 8E LOCATED ON THE LOWEST S¡OE OF CENTRE-

DISTRICT OF MACKENZIE

SUBDIV¡S¡ON STANOAROS
lssuEo sEPT.. lggo scALg H-T.S.

LOCATION OF SERVICE CONNECTIONS

REVISION STD. owc. i\o
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NOTE:
ALL OIII€Ns:ONS ÂRE GIVEN IN
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sEE SP€C¡F|CÁflONS
REG,IROING SURFACE
RESTORAÎION ÂNO
MAI¡¡TENANCE.
(vaRraELE FOR
OIFFERENT SURFÂCEs)

NATIVE OR IMPORTED
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COMPACTED 8EÐOING MATERIAL
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@zrE
SUEOIVIS¡ON STANDARDS
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NOTES:

I. THE sEcT¡OÑ FROM THE I{OUSE SEWER OUTLET TO THE. PROPERTY LINE INCLUOING THE CONNECTIOT{- 
To rHE-exlsr. senvrcE uN€ rs rHE PRoPERTY owNER's REsPoNslElLlTY.

z- MtN. PIPE DlA. lS IOO mm.

3- MlN. PIPE COVER aT PROPERTY LINE ¡S 2-5 rn-

4. SANO EEDOING REQU¡RED FOR ALL TYPES OFPIPE FROM ¡OOmm EELOW THE PIPE TO THE SPRINGLINE.

5. RAINWATER AND FOUNOATION DRAINS ARE NOT TO 8E CONNECTED TO THE SANITARY SEWER.

6. MlN. GRAOE FOR tOO mm DlA. PIPE ¡S t.?So/o OR l2-5 mm/m-

7. ANY CHANGE IN DIRECT¡ON TO 8E MADE WITH IYYES OR I,/8 8ENOS.

SUEOIVISION STANDARDS

DISTRICT OF IIACKENZIE
scaLs N.T. s.lssuEo sEPT., rggo
STD. OWG. No.

F-to5TYPICAL RESIOENTIAL SEWER CONNECTION



IF i}IE SE.IVIC€ tS IN Â LOCÂT¡ON WHERE îHE SïAKE MÂY

AE A HAZARO TO PEDESTRIAN OR VEHICULAR TRAFFIC,
IT SHALL BE BROUGHT TO GROUNO SURFACE.

38 r 89 m¡n STAKÉ PAINTED'GREEN, WITH OEPTH FROM
TOP OF STAKE 1O INVERT OF SERVICE . PAINTED
ON TO THE NEAREST tOmm STaKE TO 8E LOCATEÐ
ON PROPERTY LINE OR EASEMENT UNE.

l- 
ve aeNo

I ¿

PIPE GRÂDE

COMPACTED
MIN. OEPTH

YTYE

COMPACTED

AS SPECIFIED

EEOOING M,TTERIAL
IOO mm 9eLCw PIPE

g€DO¡NG MÂTERIAL

NOTE:
t ALL CtMeNSIONS ARE G¡VEN lN millimclrcs

UNLESS OTHERWISE INOICATED.

2- MINIMUM SERVICE CONNECTION DIAMETER TO 8E lOOmm'

DISTRiCî OF IIACKENZIE

SUBOIVIS¡ON STANDARDS
:ssueo sEPT.. rggo

sc aLE 
H.T. s.

SERVICE CONNECTION
LOCATION DETAILS

REVtStON S?0. ÐwG. No

F-106RÉVr S rON
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DISTRICT OF MACKENZIE  

BYLAW NO. 1370 

A Bylaw to amend Subdivision Bylaw No.780, 1993 

WHEREAS the Council of the District of Mackenzie deems it desirable to amend its 
Subdivision Bylaw; 

NOW T H E R E F O R E the Council of the District of Mackenzie, in open meeting 
assembled, hereby enacts as follows: 

1. That Bylaw No. 780 cited as "Subdivision Bylaw No. 780, 1993" be amended as 
follows: 

1.1 by adding the following to "Section 1. Interpretation": 

"Driveway" means a short private road consisting of crushed granular, 
cement, or asphalt that leads to a house or garage which is maintained by an 
individual or group. 

1.2 by replacing Section 3 (b) with the following: 

"An applicant for subdivision approval shall submit with his/her application for 
approval a fee, payable to the District in the amount as prescribed in the 
District's General Fees Bylaw, as amended from time to time." 

1.3 by adding the following to Schedule C "General Provisions Index": 

C-5 4. STANDARD WIDTHS 

"i) Driveways" 

Minimum width in residential zones 4.0m 
Maximum width in residential zones 6.5m 
Minimum width in commercial/industrial zones 6.0m 
Maximum width in commercial/industrial zones 11.0m 

Property Owners may apply to the District of Mackenzie for driveway width 
extensions. Driveway width extension applications are approved by the 
Director of Operations. 

and renumbering the subsequent numbers accordingly. 

2. This Bylaw may be cited as "Subdivision Amendment Bylaw No. 1370, 2017". 

READ a first time this 24th day of July , 2017. 

READ a second time this 24th day of July , 2017. 

READ a third time this 24th day of July. , 2017. 

ADOPTED this 14th day of August 2017. 



I hereby certify the foregoing 
to be a true and correct copy 
of the District of Mackenzie 
Bylaw No. 1370 cited as 
"Subdivision Amendment 
Bylaw No. 1370, 2017". 

Corporate Officer 

Mayor 

Corporate Officer 
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