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PART 1 — GENERAL

1.1 Definitions .1 Under wat er Excavati on: excavati ng,
transporting and disposing of underwater
mat eri al s bel ow Chart Datum (CD).

.2 Excavated Material: | oose or shalerock, silt,
sand, quick sand, nud, gravel, clay and sand,
boul ders, hardpan, debris, and solid rock or
boul ders of any si ze.

.3 Debris: all construction material, including
pieces of wod, wre rope, scrap steel,
concrete, etc.

.4 Grade: plane above which all material is to be
excavated to.

.5 Estimated quantity: volunme of material
calculated to be above grade and wthin
speci fied side sl opes.

. 6 Si desl ope: inclined surface or plane from
grade at side |limt of excavation area to
intersect original ground |ine outside of side
limt and to be expressed as a ratio of
hori zontal to vertical.

.7 CVPM  cubic netres pl ace neasurenent prior to
renoval .

.8 CMIM  cubic netres truck neasurenent.

1.2 Related Wrk .1 Section 01 35 44 Environnental Protection
Procedures for Marine Wrk.

.2 Section 31 23 10 Excavation, Trenching and

Backfilling.
1.3 Site Infornmation .1 Results of prior soundings, soil borings and
soil investigations may be available for

i nspection at offices of Public Wrks and
Government Services Canada, P.O Box 1268, 3
Queen Street, Charlottetown, PE ClA 7M.
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.2 Results of nobst recent soundings are included
with the drawi ngs. This data i s made avail abl e
for tendering purposes only. It shoul d be noted
that this information may differ from present
site conditions.

.3 Publ i ¢ Wr ks and Gover nnent Servi ces Canada may
undert ake a survey sweep prior towrk to verify
t he vol une of renoved material s.

.4 The Contractor will be responsible for nmaking
their owmn interpretation of soil conditions at
any |ocation, other than borehole |ocations.
Bor ehol e descri pti ons shown onthe |l ogs are only
descriptive of conditions at | ocati ons
descri bed by borehol es thensel ves.

1.4 Measurenent
For Paynent 21 Only material excavated above grade plane and
wi thin side slopes indicated or specified will
be measur ed.

.2 Under wat er Excavation and site preparationw ||
be measured i n accordance w th Section 01 29 00.

.3 Mat erial renoved and dunped in the absence of

the Department's Inspector wll not be
consi dered for paynent.

PART 3 - EXECUTI ON

3.1 General 1 Excavate area to the grade depths indicated on
t he pl an.

.2 Use extrenme cauti on when excavati ng adj acent to
exi sting structures.

.3 Material renoved from bel ow grade depth or
out si de specified area or side sl opeis not part
of worKk.

.4 Renmove shoaling which occurs as a result of
wor k. Once excavated, maintain area at grade.
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.5
3.2 Disposal of
Mat eri al .1
.2
.3
.4
3.3 Final Excavation
G ade .1
.2
.3

Renove material cast-over on surroundi ng area
and di spose of it as excavated material.

D spose excavated underwater material as per
the contract documents. Location and manner
must be in accordance with all Provincial and
Federal regul ations.

All materials deposited on private or public
roads or properties in vicinity of site or as
aresult of trucking material to dunp site will
be renoved to satisfaction of owners involved
at no additional cost to Departnent.

Excavated material wll be disposed in an
approved area as per Appendi x B.

Creosote tinber, SSP and/or any other non-fil
or sand stone type construction material is to
be di sposed of off departnent property and wil |
have witten approval from the Provincial
Departnment of Environnment and the property
owner of their proposed dunp site. Copies of
these witten approvals are to be provided to
t he Departnmental Representative within one (1)
week of award of contract. Failure to provide
t hese docunents may result i nthe contract bei ng
t er m nat ed.

Verify the final grade in the excavation area
by an accept abl e net hod.

Survey/ sound the area where the pier is to be
constructed to determ ne that required grade
has been reached, record elevations of
excavat ed grade and provi de cross sections.

If, as a result of inconplete work, additional
verification of depths by soundi ng or sweepi ng
beconmes necessary, pay all additional costs
i nvol ved.

END OF SECTI ON
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PART 1 — GENERAL

1.1 Related Wrk .1

1.2 Reference

St andar ds .1

.2

1.3 Submi ssi ons .1
.2

1.4 Source Sanpling 1

1.5 Existing Conditions .1

1.6 Haul Roads .1

Section 01 33 00 Subm ttal/Shop Draw ngs.

ASTM C127-15, Specific Gravity and Absorption
or Coarse Aggregate.

AASHTO T85- 14, Specific Gravity and Absorption
of Coarse Aggregate.

Advi se of quarry for testing upon award.

Provi de met hodol ogy for carrying out the work.

Provide test results fromthe quarry supporting
speci fied requirenents.

Determ ne what preparatory work wll Dbe
required for the follow ng:

1 Preparation, maintenance and renoval of
t enpor ary roadways to and on t he br eakwat er for
t he use of trucks, excavators, draglines, etc.
.2 Haul route or request of use of atenporary
bridge for excavation and/or disposal of
materi al s.

Construction and nmai nt enance of tenporary roads
and/ or bridges wll be consideredincidental to
the work. Renobve all tenporary roads and/or
bridges at the conpletion of the project and
restore the land to its original condition.

If a tenporary bridge is requested, draw ngs
must be submtted for approval that bear
signature and dated stanp of a Professional
Engi neer regi stered or |icensed inthe Province
of Prince Edward I sl and of the bridge and of the
proposed abutnment | ocati ons.
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1.7 Measurenent for

Paynment .1

Core stone, filter stone and arnour stone w ||
be neasured i n accordance with Section 01 29 00.

Excavati on bel ow Chart Datum above Chart Datum
and fill from existing breakwater wll be
nmeasured in accordance with Section 01 29 00.
PWGSC may performa pre-excavati on survey of the
area to be wused for verifying excavated
guantities in conbination wth the cross
section survey as they apply.

I ncidental to the work will be the haul and
pl acenment of excavated fill material in the
| ocations indicated in Appendix B. Pl ace

material as outlined herein and/or as advi sed
by the Departnental Representative.

Wth reference to Appendix B, all excavated
materials, outside of the existing breakwater
footprint, that are not to be reused i nthe work
are to be placed on the east beach. Access to
the beach is as indicated in Appendix B. Al
equi pnent is to track al ong the beach bel owt he
high tide mark. The material is to be spread
to an approxinmate 1.0m thickness. The haul
di stance wi || be approxi mately 600meast of the
access point indicated.

Wth reference to Appendix B, all excavated
mat eri al within the existing breakwater
footprint is to be sorted upon renoval.
Creosote tinber is to be hauled away and
di sposed of in provincially approved and
permtted manner. Wile tinber, steel, and
foreign debris is to be renoved and haul ed away
for reuse or disposal in a provincial approved
manner. Renmai ni ng excavated fill material is
to be taken, stockpiled and |l evelled (at the end
of the work) to the | ocation indicated in blue
i n Appendi x B.

I ncidental to the work will be the creati on of

a bermed containnent cell in the location
i ndi cated i n Appendi x B. The bermw || be nmade
of dry excavated fill materials and will nmatch

t he adj acent existing bernms in size, slope and
height. Wet and dry material disposed of and
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containedwithinthecell to belevelled(at end
of work) to the elevation of the berns.

7 I ncidental to the work will be the maintenance
of the bermand the disposal cell (created by
this work) and the supply and installation of
a 600 nmdi aneter by 15 mlong PVC pi pe to drain
the newcell. Pipe location, at the base of the
cell and within the bermwall, to be provided
by the Departnental Representative.

. 8 Prices to include the entire cost of supplying
and placing the material in the work, rough
gradi ng as necessary, the leveling and finish
grading of the Ilisted materials, taking
soundi ngs, producing cross sections, divVing
i nspections all as shown on the draw ngs, and
as specifi ed.

.9 Transportation of excavated material wll be
considered incidental to the work.

.10 No paynent wi Il be made for working surfaces or
haul roads, however thereis an all owanceinthe
core stone quantity to build a working surface
(approxi mat el y 300mmt hi ck) ontop of thefilter
stone to provide access for construction al ong
the crest of the rubbl enound breakwater. Core
stone used for the worki ng surface to be renoved
down to the elevation of the top of the filter
st one.

.11 Suitableonsitefill material required for the
new breakwater subgrade will be suitable fill
materials renoved from above Chart Datum
shaped and graded as required, is considered
incidental to the work. Mterial nust be
approved by a Geot echni cal Engi neer registered
or licensed in the Province of Prince Edward
| sl and.

.12 Do not mx different categories of material in
t he same truckl oad. Only one cl ass of materi al
will be weighed for paynent at any given tine.
If rocks of markedly different sizes are
present, the Departnental Representati ve
reserves the right to weigh such rocks
separately for paynent. There will be no
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.13

.14

.15

PART 2 — PRODUCTS

2.

1

Materi al s

addi tional paynent for weighing individua
stone units which do not neet the category of
material |isted for the truckl oad.

Layout and survey control, including cross
sections during placenent, is a bid item

Supply of traffic control devices and personnel
wi Il not be neasured for paynent.

Transportation of stone and weigh slips are
considered incidental to the work.

Suitable on site fill nmaterial:

.1 Excavated material recovered from above
Chart Datumthat is free of debris, excessive
fines, silt, clay, organic nmatter and other
forei gn substances.

Core stone, filter stone and arnour stone
mat eri al s:

1 Hard durabl e crushed quarried rock, free
from excessive fines, silt, <clay, organic
matter and other foreign substances and free
fromsplits, seans or defects likely to inpair

its soundness during handling or under action
of water.

.2 Specific gravity of not | ess than 2. 65 when
tested to ASTM Cl27 or AASHTO T85. Max
absorptionw || be 3.5%for core stone, and 2. 0%
for armour stone and filter stone. Actual

specific gravity and absorption wll be
determned by testing selected sanples of

mat erial being incorporated into the work.

Materials with a specific gravity |l ess than the
specified mnimum or an absorption rate in

excess of the specified maximum wll be
rej ect ed.

.3 Core stone to be well graded and free from
fines. Gradation as per Table 1. The
followng materials wll not be considered

acceptable for wuse as core stone: slate,
siltstone, sandstone, shal e, congl onerate, and
nmudst one. The material is to be blended to
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ensure a honogeneous nmi x of smaller and | arger
stone sizes will be obtained. Material to be
screened, if required to ensure no nore than 1
to 3% fines or stones less than 0.1 kil ograns
are placed in the work.

Table 1

S| EVE SI ZE % PASSI NG
600mM 100
200mMm 45-70
100mm 25-40
50mMn 0

.4 Filter stone:
.1 Al filter stone shall be angular in
shape, withtheratioof maxi nrumt o m ni mum
di mensi ons (aspect ratio) not exceeding
2. 0.
.2 Filter stone shall conformto 200 kg
t o 800 kg O ass desi gnati on, 500 kg Medi an

wei ght and:
.1 No nore than 5%shall be | ess t han
100 kg.
.2 No nore t han 10%shal | be | ess t han
200 kg.
.3 No | ess than 70%shal | be | ess t han
800 kg.
.4 No | ess than 97%shal | be | ess t han
1200 kg.

.5 Arnmour St one:
.1 Al arnour stone shall be angular in
shape, withtheratioof maxi nrumt o m ni mum
di mensi ons (aspect ratio) not exceeding
2.0.
.2 Armour stone shall conform to 4.0
tonne to 6.0 tonne Cl ass designation, 5.0
tonne nedi an wei ght and:
.1 No nore than 5% shall be |ess
t han 2000 kg.
.2 No nore than 10% shall be | ess
t han 4000 kg.
.3 No less than 70% shall be | ess
t han 6000 kg.
.4 No less than 97% shall be | ess
t han 9000 kg.
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PART 3 — EXECUTI ON

3.1 Preparation 1

3.2 Pl acenent .1

For the construction of the toe cross section,
sound area and record el evation of material on
which new material wll be placed before
pl acenent .

Take soundi ngs of the area in advance of the
oper ati on.

Ensure that the new breakwater structure is
stable and safe for equipnent, workers and
mat eri al | oads throughout construction.

If there is any marine sedi ment present under
the new work, it may di splace or may settle in
a non-uni form manner. | nf orm Depart nment al
Representative if existing conditions differ
from expected based on borehol e records.

Subm t proposed access to construct, nethods of
mat eri al placenent, and construction sequence
for review and consideration prior to starting
wor K.

Build a working surface (out of core stone
mat erial only) ontop of the filter stone | ayer
to provide access for construction equi pnent.
Renove any core stone material requiredto build
t he working surface to the top of filter stone
to the satisfaction of the Departnental
Representati ve.

Pl ace core material accordingtothe foll ow ng:

.1 Place mterial to l|ines, grades and
di mensi ons i ndi cated on the pl an. Har bour
bottom should be free from organic
material, debris, snow, ice, etc.

.2 Execute work in such a manner to protect
material from storm wave action and
erosi on damage. Replacenent of materi al
| ost due to stormor erosion danage.

.3 Material may be placed by end dunping.
However, note that due to the side sl opes
of the breakwater that nmechani cal placing
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of the material wll be necessary to

produce the sl opes and shapes required.
Layout of the work shall be by a surveyor
licensed to practice in the Province of
PEI. Provide cross sections of each | ayer
of mat eri al to t he Depart nment a
Representative for review and approval
prior to placenment of the successive
| ayer.

.4 Place filter stone and arnour stone |ayers
according to the foll ow ng:

1

.2

Pl ace each stone | ayer to | i nes, grades and
di mensi ons indicated on the draw ngs.
Construct the breakwater in uniformlifts
across the site to avoid non-uniform
| oadi ng of the marine soils and to ensure
stabl e conditions during fill placenent.
Place each stone individually using
mechani cal neans to the |lines, grades and
di mrensi ons shown on the plans. Do not
dunp units into place. Commence
pl acenent at toe of slope and proceed up
the sl ope towards the crest. Place each
stonesothat it is stable, secure on sl ope
and supported by units bel ow Cont r ol
pl acenent of stone so as to produce a
uni form and continuous cover over the
underlying | ayer

Handl e stone with care. Do not damage
uni ts during pl acenent. Repl ace damaged or
broken units at no additional cost to the
Contract.

For al | material s, gr ades, l'ines,
di mensi ons, slopes and quantity of stones
to be reviewed and approved by the

Depart nent al Representative before
proceeding with the overlying | ayer.
Replace or reset nmaterial | ost or

di spl aced due to storm at no additiona
cost to the Contract.
Choose stones and pl ace themin such a way

t hat the whole structure wll be
interl ocked and consolidated to as great
an extent as nature of rock will allow

Stones of varying sizewill berequiredto
achi eve the slopes and grades indicat ed.



Public Wrks and Gover nnent
Nort h Lake Breakwat er

305 Reconstruction

North Lake, Kings Co., PE
Proj ect No. R 088162. 001

Servi ces Canada Section 35 31 23.13

Rubbl enound Br eakwat er Page 8

3.3 Tol erances .1
.2
3.4 Protection .1
.2
.3
3.5 Cross Sections .1

. 8 Mechani cal |y place arnmour stone so as to
knit together with adjacent stones.

Arnmour and filter stone layers to be within
150mmof | i nes and grades shown on t he dr aw ngs.

Core stone layer to be within 100mm of |ines
shown.

Take into account anti ci pated weat her
conditions and degree of exposure of site in
setting requirenents for protection.

Schedul e and carry out construction so that the
core and filter layers are not built any | onger
than 10.0m out before they are protected by
ar nour .

The work site is subject to water |[evel
vari ations due to tidal action and portions of
the breakwater will be subnerged periodically
during construction.

Duri ng construction subm t di gi tal

cross-sections conpiled by a licensed surveyor

or onboard proven survey accurate equi pnent to

the Departnmental Representative show ng the

fol | ow ng:

1 Cross-sections as-built at stations every
10 netres al ong the breakwater sl ope.

.2 The design cross-section |ayers show ng
proposed core, filter, arnour stone and

existing sand or till surface in solid
[ines.

.3 Superinposed, in dashed I|ines, take
el evati ons at 2 metre interval s

per pendi cul ar to the centerline and at top
and toe of slopes, showing the core,
filter, armour stone and exi sting nateri al
(i ncludi ng toe excavati on) as constructed
surf aces.

.4 Ref erence cross-sections to the plan view
of the breakwater with stations shown for
ref erence.
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3.6 SURVEY CONTROL
TEST PRIOR TO WORK
COMVENCEMENT

.5 Submit cross-sections as work at each
station is conpleted for each class of
stone. Do not place next |ayer until the
Depart ment al Representative has revi ewed
and approved the as-built elevations for
underlying | ayer

After construction is conplete and before the
Final Certificate of Conpletion wll be paid,
submt detailed as-built survey plan to
Depart ment al Representative to showthat grades
and el evati ons have been achi eved. Provide an
el ectronic file of the cross sections and two
sets or prints. Divers wll be required to
assist with the survey for el evations required
bel ow chart datum The following m ninum
requi renents to be net:

1 El evations every 10 neters along the
centerline of the breakwater and every 6
met ers perpendi cul ar tothe centerline, on
the end cone, top and bottom of sl opes.

.2 Al survey work to be in neters wth
el evations relative to chart datum (CD)
and coordi nates referenced to NAD33 CSRS
(Zone 20) PEI Doubl e Stereographi c Datum

Prior to comenci ng rubbl e nound
br eakwat er construction, build a nock-up
rubbl e mound structure which is a mni mun
of 10.0ml ong andto the cross secti on shown
bel ow. The cross section is shown as a
m ni num The larger nockup nay be
constructed if desired but only upon

approval by t he depart nent a
representative. An area at the project site
will be designated by the departnental

representative.
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Y A . e
‘ % REQUIRED SURVEY SHOT

.2 Denonstrate that the cross section shown
above can be built tothe tol erances |isted
in this specification and that the cross
section can be surveyed at the required
locations (i.e. Indicated by an “X” in the
sketch above) for each | ayer

.3 The nockup constructi on may be nonit ored by
the departnental representative and
surveyed i ndependently for conpari son.

.4 Produce digital survey files of the nockup
survey for review and approval prior to
comrenci ng work on the new structure.

.5 Mat eri al used for |ayers 1, 2, and 3 may al |
be the sane material however they nust be
a m ni num of 200-800kg filter stone size.
Mat erial sourced for the construction of
the new breakwater nmay be used in the
nock-up and reused.

END OF SECTI ON



