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TECHNICAL SPECIFICATIONS FOR COCONET AND VETIVER

SCOPE/DEFINITION

This generic specification covers the supplyffurnishing of materials,
defivery/handiing, storage and installation of Coconet, Cocologs, Cocotwines
and Cocopeat for minimizing soil erosion and slope stabilization in
accordance with the detailed design and approved plans or as directed by the
Engineer.

a)

b}

d)

Supplier is a Legitimate Firm Sole and/or Joint Venture and duly
registered organization and Manufacturer with manufacturing plant,
having complied with all the mandated legal requirements, with the
PhilGEPS License/Registration 1D Number in compliance with
Republic Act No. 9184 “Government Procurement Reform Act”.

Constructor is a Legitimate Firm Sole andfor Joint venture with PCAB
License and Legitimate Supplier and Manufacturer with manufacturing
plant, having complied with all the mandated legal requirements, with
the Department of Trade and Industry, Construction Industry Authority
of the Philippines, Philippine Domestic Construction Board with
Philippine Contractors Accreditation Board (PCAB) Registration ID
Number in compliance with Republic Act No. 9184 "Government
Procurement Reform Act” and Republic Act No. 4566, as amended by
Presidential Decree No. 1746.

Implementing Office refers to the unit(s) or department(s) within the
agency assigned o supervise the implementation of the coconet and
vetiver projects.

Coir refers to fibers from coconut husks.
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e) Coconets refers to hand/mechanically spun coir twine waoven into
blankets of different density. It is used for minimizing soll erosion and
stabilizing slopes when placed in sloping lands and embankments (top
of concrete lined irrigation canal and irrigation drainage canal) to hold
the vulnerable soil and permit vegetation such as vetiver grass, etc. to
control surface erosion and conserve the productivity of the soil.

f} Cocolog refers to a tubular structure of coir fiber blankets of different
diameter filled with coir, and/or cocopeat.

g} Cocotwine refers to a string made of coconut coir strands twisted
together.

h} Cocopeat refers to natural and residual materials or dust from coconut
husk which serves as soil conditioner.

MATERIAL - QUALITY STANDARD SPECIFICATIONS

To ensure the quality standard of the materials utilized in the project, the
following standards are hereby set to wit;

a} Coir fiber materials for use in making of coconets and cocologs shall be
of Grades CH-3 andfor CH-2 in accordance to PNS/BAFPS 21:2008 ICS
59.060.10

The hand/mechanically spun double twisted coir twine to be woven into
coconet shall have a diameter of 5mm plus or minus 10% and shall have
a tensile strength of not less than 150N or 15 kg (Force).

b) Coconet material

Tabie 1. Physical Properties of Coconet

PROPERTIES COCONET COCONET COCONET
400 700 900
Thickness, mm 10.0 = 1.0mm 10.0 + 1.0mm 10.0 £ 1.0mm
Width, m 1.0 1.0 1.0
Length, m 250 25.00 25.0
Unit Weight, 1g/m* 400 = 20 700+ 35 Q00 + 45
Diameter of Twine, mm 5.0mm + | 5.0mm + | 5.0mm +
(mechanically or manually | 1.0mm 1.0mm 1.0mm
spun)
No. of Twines/m
Crosswise Direction 40 min. 40 min. 70 min.
Lengthwise Direction | 40 min. 70 min. 70 min.
Woven Netiing made from High Strength 100%
Coconut Fiber Twine
Color Natural Earth | Natural Earth | Natural Earth
Tone Tone Tone
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Tensile Strength, Nfiwine | 150 min. - 150 min. | 150 min.

Elongation
{(Machine Direction), % | 26 min. 34 min. 42 min.
(Cross Machine 32 min. 38 min. 32 min.
Direction), %
‘C” Factor 0.002 0.002 0.002
Applicability in Terms of | 2.70 min 3.35 min 4.26 min
Water Velocity (Surface run
off}), m/sec
Water Absorption, % 163 min 146 min 132 min
Applicability in terms of | Less than or | Greater than or | Greater than
siope inclination, H:V equal to 1:1 equal to 1:1 to | 1:1.5 (81 to

(< 45" and |1:15 (46° to |75
below) 809

Cocolog materials

Table 2. Physical Properties of Cocolog

Type of Cocolog | Diameter (mm) Weight {min.}
{Kg/m)

Cocolog 100 100 2.00

Cocolog 200 200 4.50

Cocolog 300 300 10.00

Cocolog 400 400 20.00

Cocolog 500 500 30.00

EQUIPMENT AND TOOLS

Equipment and tools necessary for handling materials and performing all parts
of the works shall be approved by the Engineer as to design, capacity and
mechanical condition. The equipment shall be at the jobsite sufficiently ahead
of the start of construction operations.

SITE PREPARATION

a)

Clearing and Grubbing
a.1Scope

The work under this Section shall include clearing, grubbing and disposal,
in a manner approved by the Engineer, of all vegetation, frees, stumps,
roots, brush, rubbish and all other objectionable matters within the entire
right-of-way area to be put with coconet slope protection and elsewhere
mutually agreed upon by the Engineer and the Constructor, all in
accordance with the Drawings and these  Specifications.




a.2 Method of Construction
1. Clearing on Light Vegetated Areas

The entire right-of-way for slope protection areas shall be cleared of
all vegetation, trees and all other matters, except such trees or shrubs
which the Engineer may order to preserve. All trees and shrubs
ordered to be preserved including all existing adjacent facilities,
properties and utilities, if any, shall be protected from injury or
damage resulting from the Constructor's operations. All combustible
materials from clearing operations shall be burned thoroughly or
removed from the site of work or otherwise disposed to designated
areas as directed by the Engineer.

All materials to be burned shall be piled neatly and when in a suitable
condition shall be burned thoroughly. Piling for burning shall be done
in such a manner and in such locations as to cause the least fire risk.
The Constructor shall at all imes take special precautions to prevent
fire from spreading and shall have available at all times suitable
equipment and supplies for use in preventing and fighting fires. In this
connection, the Constructor shall be liable for all costs and damage
resulting from such incident.

No clearing shall be done on any areas where there are standing
crops until such crops have been harvested or unless the Constructor
shall have secured written permission from NIA.

ii. Grubbing shall consist of the removal of all trees, stumps, roots, brush
and rubbish from the above mentioned work areas. It shall include
necessary stripping of the natural ground surface to a depth not more
than 10 centimeters by effective means to remove all objectionable
materials or organic matters from the said work areas. Stripping
beyond the 10-centimeter limit shall be subject to the approval of the
Engineer.

b) Embankment Formation/Trimming and Manual Compaction
b.1 Scope

The work under this Section shall consist of spreading materials taken
from canal excavation, side borrow and borrow haul, inio canal
embankments or roadways embankments or approaches o bridges and
road crossing and into all other embankments indicated on the drawings,
moisture conditioning and then manually compacting said materials into
the desired degree of compaction, all in accordance with the Drawings
and these Specifications or as directed by the Engineer.



b.Z2 Method of Construction

This paragraph covers the construction of all embankments designated on
the Drawings as compacted manually including the placing of
embankments shall be constructed to the lines, grades and dimensions
shown on the Drawings, or established by the Engineer on proper
foundations approved by the Engineer. No objectionable materials shall
be placed on the embankments.

105. ANCHORING MATERIALS
a) For Coconet

The Anchoring Bamboo stakes shall be matured with head measuring at
least 60 mm wide and 30mm long; notch, at least 20 mm; and body, at
least 40mm wide and 300mm long tapered and sharpened at the end.
The head shall coincide with the bamboo nodes to ensure strength.
Stakes shall be embedded on ground so that only the notch sticks out
from the top of the coconets to hold the coconets in place in accordance
with the detailed design and approved plans or as directed by the
Engineer.

b) For Cocolog

The Anchoring Bamboo Stakes shall be matured with head measuring at
least 60 mm wide and 30mm long; notch, at ieast 20 mm; and body, at
least 40mm wide and 300mm long plus One & One Half of the cocolog
diameter tapered and sharpened at the end. The head shall coincide with
the bamboo nodes to ensure strength. Stakes shall be embedded on
ground so that only the notch sticks out from the top of the coconets to
hold the coconets in place in accordance with the detailed design and
approved plans or as directed by the Engineer.

106. PLACING BIO-ENGINEERING MATERIALS

a) Methodology and Concept in Installation/Placing of Coconets as
bic-engineering technology matenal for embankment protection and
stabilization as follows to wit; 1) slope protection wherein the body of
slope is inherently stable but the surface of the slope is prone to erosion
from weathering and surface slip. Typically this might be on a sandstone
rock face, or on slopes constructed from mixture of small rocks and fine
sand where rainfall caused loss of fines which then destabilizes the slope
causing rock-falls; 2) slope stabilization wherein the body of the slope is
inherently unstable and is at risk of suffering from deep slip (where a large
mass of the slope collapse). This may be caused by ground — water
lubricating the soil or from other factors such as ground vibration.



b)

d)

Placing of the Cocopeat as Soil Conditioner or Growing Medium and
CH-W Grade Coir as Cover

Site for coconet installation shall be graded and sloped to the approved
design then flattened, compacted and smoothened, and any run-off such
as diversions, dikes and berms shall be completed prior to installation. All
depressions/gullies and eroded portions shall be backfilled and
compacted for the coconets to snugly come in contact with the sail
surface. Rocks, clods, vegetation and other obstructions shall be removed
from tip to toe of the slope o ensure complete contact of the coconet with
s0il and/or in accordance with the detailed design and approved plans or
as directed by the Engineer.

Prior to the installation of coconets, cocopeat shall be spread evenly on
the slope to fill at least 5-mm thickness then raked and thumped in
accordance with the detailed design and approved plans or as directed by
the Engineer. Thereafter, fibers shall be spread evenly to cover the
cocopeat applied to ensure appropriate soil moisture and nutrient supply
to stabilize the root system of the vegetation. This is called the “Triple
Armor’ method of bio-engineering which is most appropriate for an
effective slope stabilization and erosion control,

installation/placing of Coconets

The coconet 400 (for irrigation purposes) top edge (Berm) of the coconet
shall consider an overiap accordingly and proper peg anchoring distance
corresponding to the terrain slope as follows; for 75° slope, 1.00m coconet
top edge overlap & must be folded thrice at 15cm peg distance; for 60"
slope, 0.75m coconet top edge cverlap & must be folded twice at 20cm
peg distance; and 45° slope, 0.50m coconet top edge overlap & must be
folded once at 25cm peg distance. The coconet then unrolied down the
slope side-by-side to be sewn together using cocotwine. The coconets
shall be laid loosely (not stretched) on the ground. Coconet shall then be
fastened and secured firmly to the ground in accordance with the proper
ancharing protocol. Bamboo stakes shall be installed perpendicularly and
shall be fixed alternately at an interval of 30 cm across (horizontal) and 25
cm interval along the slope of the embankment (vertical) starting at the top
berm which is approximately 12 bamboo stakes per square meter. The
edge of the coconets is folded 10 cm underneath and lay towards the tip
of the slope in accordance with the detailed design and approved plans or
as directed by the Engineer.

instaliation/Placing of Cocolog

The use of cocologs is optional, for slope more than 45° with a vertical
height of more than 5 meters and/or the area is found to have massive
water run—off velocity. At the top berm, the trench shall be deep enough
to accommodate embedment of at least 1/2 the diameter of the cocologs
in order to effectively dissipate run-off energy. Contour interval shall be at



f)

maximum of 7 meters depending on the steepness of the slope and the
stabilization of the soil. The vertical cocolog shall be installed at a
maximum of 5 meters interval as Collector Drain that will divert excessive
water run-off downstream and shall be pegged accordingly. Cocologs
shall be firmly secured to the ground using bamboo stakes fixed at the
center crosswise and at the sides lengthwise. The center stakes shall be
installed starting at a point 50 cm from the edge of the first cocolog and at
an interval of 100 cm thereafter. Side stakes shall be installed in pairs
starting at the edge of the cocologs at an interval of 25cm thereafter. The
last of either center or side stakes are installed 10cm from the edge of the
last cocolog in a row, the distance from the preceding stakes being a
fraction of 100 cm. The pairs of side stakes shall be tied with cocotwine
looped at least 5 times and locked closely through knots in accordance
with the detailed design and approved plans or as directed by the
Engineer.

Vegetation

Deep cut canal with concrete lining; cut & berm slope along the canal
prism & service/access road; drainage canal embankment & auxiliary
embankment for high lined canal shall be planted with vetiver grass
(variety may depend on the requirement in the area in accordance with
the detailed design and approved plans or as directed by the Engineer)
slips “diamond lay-out” at an interval of 15cm across (horizontal) and 50
cm interval along the slope of the embankment (vertical) which is
approximately 12 slips per square meter, and/or may vary depending on
the soil stabilization, slope steepness and water run-off velocity, in
accordance with the detailed design and approved plans or as directed by
the Engineer.

Constructor maintenance

f.1 Post project monitoring shall include checking on any breaks of the
instalied coconets especially at the point of junctions, the growth of the
vegetation and the manifestation of any failure of germination of plants
and the sudden outburst of rain that might have inflicted damage to
some sections. Repair works shall be done on damaged sections of
the slope and replacement shall be done in case of plant mortality.

f.2 Constructor maintenance for watering, weeding and fertilization must
be done within six (6) months from installation.

.3 Proper training shall be extended io the farmer — irrigators Association
(LA.) for the proper maintenance of the planted vegetation (vetiver)
and handicraft training for the sustainable alternative source of income
to the farmer—beneficiaries within the duration of six (6) months.
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NOTICES

All notices, demands, and other communications required or permitted under
this specifications/guidelines shall be in writing and addressed to the National
irrigation  Administration (NlA), unless specified. Such notices and
communications shall be deemed {o have been duly given, upon receipt or
confirmation.

METHOD OF MEASUREMENT

a)

d)

The area to be measured for payment shall be within the limit of the entire
right-of-way as shown on the Drawings or as staked by the Engineer
during Construction Cperations. All clearing and grubbing operations from
area to be put with coconet slope protection and elsewhere are
considered subsidiary works required for other pay items in the Bill of
Quantities and will not be measured for payment under this Section. The
costs of such work shall be included in the contract unit price for the
various items in the Bill of Quantities where clearing and grubbing are
required.

Measurement for embankment shall be done by the cubic meter of
embankment In its final accepted compacted position regardless of the
origin of materials and the required degree of compaction. Computation
shall be by the Average End Area Method for every 20m station or by the
applicable method suitable for the work invoived. The volume shall be the
theoretical volume of the embankment as computed based on the neat
lines or paylines shown in the Drawings.

Measurement for soil conditioner shall be done by the cubic meter of
triple-armor method of bio-engineering in its final. Computation shall be by
the Average End Area Method for every 20m station or by the applicable
method suitable for the work involved. The volume shall be the theoretical
volume of the embankment as computed based on the neat lines or
paylines shown on the Drawings.

Coconet shall be measured in square meters, installed, completed and
accepted. The area will be based on the surface covered including the
overlapping top and bottom edges of the coconet.

The cocologs in linear meter length of the top edge; and

The effective vegetative growth of the vetiver grass is measured per
square meter.
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BASIS OF PAYMENT

a)

b)

d)

Clearing and grubbing areas measured as provided above shall be
paid at the Constructor unit price per square meter in the Bill of
Quantities wherein price and payment shall constitute full
compensation for fumishing all labors, tools, equipment, supplies and
all incidentals or subsidiary works, (including stripping within the
10- centimeter limit) necessary for the successful completion of the
work.

The unit price shall constitute full compensation for any side barrow,
borrow haul and overhaul operations made, acquisition of right-of-way
(if necessary), clearing and grubbing of borrow area, excavation in
borrow area, stripping of foundation (where necessary), hauling,
joading, unloading, spreading, blending, moisture conditioning,
stockpiling, compaction and trimming side slope (where necessary)
including all labor, tools, equipment and all incidentals and subsidiary
works, necessary for the successful completion of the work described
under this Section. Provided, however, that payment shall only be
made after presentation by the Constructor of a cerlification issued by
the NIA Materials Testing Engineer o the effect that constructed
embankment measured and covered by such progress payment has
attained the required degree of compaction.

The unit price shall constitute full compensation for cocopeat and coco
fiber, stripping of foundation (where necessary), hauling, loading,
unioading, spreading, blending, moisture conditioning, stockpiling, then
raked and thumped of side slope (where necessary) including all labor,
tools, equipment and all incidentals and subsidiary works, necessary
for the successful completion of the work described under this Section.
Provided, however, that payment shall only be made after presentation
by the Constructor of a certification issued by the NIA Materials
Testing Engineer to the effect that constructed triple-armor measured
thickness and covered by such progress payment has attained the
required proper/appropriate raked and thumped.

The accepted quantity measured shall be paid for at the contract unit
price for coconet, cocologs and vegetated with vetiver grass, wherein
price and payment shall be in full compensation for supplyfurnishing of
materials, delivery/handling, storage and installation of coconets and
for furnishing all labors, maintenance of plants, equipment, tools and
incidentals necessary to complete the activities.



Payment shall be made on a per item basis according to the following:

Pay item | Description Unit of
Number Measurement
1 Clearing and Grubbing Square meter

Embankment Formation/Trimming and |
Manual Compaction

2 Cubic meter
3 Triple-armor (cocopeat and CH-W coir) | Cubic meter
4 Coconets Square meter
5 Cocologs (Optional) Lineal meter
6

Vegetation Square Meter




i PROCESS FLOW IN THE INSTALLATION/CONSTRUCTION METHOD OF
THE SLOPE PROTECTION USING COCONET AND VETIVER

INSTALLATION / CONSTRUCTION METHOD

1. Conduct site inspection 1o 6. Coconst are then pegged
determine the slope and soil accordingly to secure them
conditions > on the slope

2. Site preparation according 7. Vetiver grass planted at
to agreed final slope. Area prescribed distances along
should be well compacted the slope

A k:

3. Clearing of area and site &. Cover crop seeds will be
conditioning using cocopeat hydro seeded on the slope
is added to help supplement {opticnal, as the need
the soil (optional) arises)

k-
4. Erosion controi coconet to 9. The area will be watered
be carefully placed on the regularly {training for making
slope handicraft will be provided to
the farmers) and will be ready
for inspection
¥ L 4
10. The slope protected area
. will be periodically
5. The coconet are stitched

maintained
together




This Order shall take effect after five (5) days following its publication in a newspaper
of general circulation.

Approved by the PCA Governing Board per Resolution No. 045-2016.

GLENN B. SANTOS, CESE
OIC - Administrator
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u tefsile strength of mat luss than 130N of 15 kg {Fores), fage, or on slopes constrictad from mixtwre of smali rocks and fine sand
. where raintall calsed ose of fines whichthen destatliizes the slope causing b} The tinit prics shalt constitute fulf compansation for any slde bawow,
B} Coconet mzterm “rock-tats: 2} slope stabifization wherein the budy of the slops is inferently . borraw haul Bad averhauf oparstions made, acquisition of fight-ofway {if
i unstabla and Is at sk of euffaring from oasp siip (where 2 large mass of nocessary), clearing anc_j grubbing of horrow arae, excavalion it baraw
“Yable 1. Physical Prapemes of Coconet tha slope collapsal. This may be caused by ground - water hubricating the 2rea, stripping of foundation {whera pecessary), hauling, losding, unloading,
soft or from other Faclors UG A8 ground vibration. smadms‘m bb;;dmgl wn?:mswra eondiiining, stnci;p‘gbng‘ compackin and
BECH trimming eide slopa pwhers Y xg 2l Isbor, toois,
wTiER 400 ONEY ;:g‘,DNET gp(:!GONET B} Placinp of tha Gocopeat as Soil Conditioner of Growmg Medim and and all incidentals and subsidisry works, necassary for Wi succassiul
Ty o o HOm B 0 T CH-W Grade Coir as Covel completion of the wark described under this Eegtwn._?mvldnd, howsver,
!ﬁh—a“w—-‘“ (1 - o 10 that payment shall oniy be mado atier presentaten by the Construcior of
{Eangih, @ 1 ; Sito far coconet staliation shail be graed and sloped o the approvad & carfification issued Sy tha NI Materials Testing Engincor ta the affect
i dasign then fiatianed, compasted and smocthened, and any run-of such that conetructed embankment measined and coversd by suck progress
T iE Do pt as diversians, diwe and barmns shalt be complated prior {o'instaitation. Alf payment hes sttainatt the requised dogres of compaction.
1.0mm daprassionaigulilas end ersded podions shati be backfiled anil compacied
for the coconats to snugly coma in contact with Bie soll surface. Rocks, &) The unit price shalf constitule falt compensation for cocopeat and
Cisawits ractor 50 mén. T dods, vegetation and other abstruclions shall be temoved from tip ko tos caco fiter, stripping of faundation {where necossary), hauling, foading,
Tenpfinwiss Direction TRawm 170 i, of the siope Lo onsute complele Goniact of the coconet with sait sndior in unisading, spreading, btanding, moistur condlioning, stockpiling, then
Weven Nahing made 'mm High Strength T00% accordance with the detziied dosign and aprroved pians ar as direcied by raked and thumpod.of side siope (whare Aecassary} including all labor,
Coconut Fibar Tedng the Enginenr, todls, equipment and afl Incidentals and subsidiary works, notessarty
Coior Nafiral Earth Natumi Earh  |Naturzl Earth for the of the wark rbed under this Section.
: . Tone fong Prior to the instatiation of coconets, cacapeat shall be soroad evenly on the Provided, howaver, that payment shal only be mads altar prasentation
é%:;__lﬁg_mm Niwihe 1EE 150 LA 1150 min. slope to fil attoost S-mm thickraas then raked snd thumped in acosrdunce ;v the Cotnsmmvé ‘:3 4 wniﬁca:in ‘s:ued ry the Hi& '\ﬂaver‘iiail?1 Tisline
— . with the detailed deslgn and approvid plans of as directed by the Enginear. ngiteer to tha & at constructed triple-acmor measured thicknoss
ig’——ﬂ’;: %1"?‘*0" 2 22 [ “1"_—__._{“_2 i, fihare snl?n be spre':d svanty fo cover the maiea: a,:pgaad o and coverad by such progress paymant has attsined the required proper!
Bigim}“ ,,""‘ 32 min. 38 min. 32 min. BrerE AppFopTiats sol moisiure and nurlent GLPly 1o stebilzs the ot appropriate raked end thumped.
T Factor RTiF] S ] system of the vggu!,unun. “This 16" called the "Trigle Armor” method of bio- . ~
pplioabibiy 1 Tarms of Watar 270w 3'35 e 4‘% e which is mmost tatg for an eflective slope stabilization d) The accapted quarntlty messured shall be paid for al the contract unil price
yalacity (Surfass ran o, mises k] d g and efoslon vontral. for etcanel, tacalags and vegataied whh vativer gress, w.hvreln price _and
o on. % T P T paymeant shall be In full compensation for supply/fumishing of matetisls,
Applicatify i tarms of Gope  |Less thanor  [Lresler ihan of |Grasier han c} Installsficniplacing of Coconets I;::’:’Wa“d"”ﬂ 5‘"""2&‘:’: instofiation ‘:'a‘;‘l’:""ﬂ? and for furnishing at
Incdination, He B : -
i ?3:;-2::,; ;ﬁw) ;I:E‘fl 'gm 156110 78) The caconet 480 {for irrlgation purpeses) tag edge {Barm) of the coconet to complete the activifies.
shail conslder an evatlap sosordingly and proper pag anchoring distance .
¢} Cocolag matariais comrospanding 1 Lhe tarrain stops as follows; for 75° stope, 1.U0m coconel Paymenl shell b made on a par ltlam basis sccording {o the foliowing:
lop edge overiap & must be folded thiice &t 15am peg distance; for 807
Tahle 2. Physicai Propertics of Cocslog slopa, 0.75m coconet Wp edge ovoriep B must be foldact twice at 20cm Fay Hem l Dascriptich Tt of b
pog distance; snd 457 elope, 0.58rm odoonet top adga cvetap & must be Humber it
. faided once ot 25cm pey disizncs. The caconet than unrollad down the i Cizaring and Grubbing, Sauare meter
Type of Cocolog Diameter {mm} ‘&;’Eﬂ; frin) slope sids-by-side {o be sewh leguthor using cocstwine. The conenets %mhankmam Fomation/Trmming end Manus]
Cocolng 108 Y60 200 shall be laid loosaly {not stretched) on the ground. Cocenet shali then be Compagtion Cubic melar
otoloy 200, 500 550 fautaned and seatirad firnly to the ground in accordance with tha prapar [Eriple.armar fcocopeal and CH:W o) Cubis e
Cocolog 306 360 000 anchoring protecel, Bamboe stakes shal be Instafled and Covinets . Squara metar,
ockies 400 450 iﬁ'ﬁno shall be fixed attemalely at an inferval of 30 o atrss £ and Cactiegs (Optiongt) [Eineat meter
Cocsleg 500 B8 3600 25 cmintarval elong the sfope of the embankement (veriizal) siarting at the 15quare Mster
top berm which Is approximately 12 bamboo stakas per square mater, Tha
e ——— e sorao o eeais s | % THOCESS FLoM I HE MSTaLLATOUERTAUCTON uerioD oF
Equipment and fook ety far hend toriate and sarforming ml of tha siops in accordancs with the detaiied design srd approved ptane o
ent gn s nacessury for handling materials an NG Al as direcied Enginee!
parts af tho works shail be appravad by tha Engineer as lo de?gn capaqclly . By fhe Engineet INSTALLATION ! GORSTRUGTION METHOD
end he i L ghal ha at the johals d} b ing of Socolog
aheed of the atart of constiuclion operafions. [‘ e : e [y P gy o assine
The use of cocolags in optional, for siepe more thah 457 with a yerticst T o
104, $iTE PREPARATION height of more than 5 melsrs and/or the ares is found to have massive ! ! .E :
i “water run-off vaiccity. Al the top betmi, te ench shall be deep enough 1 t j
&) Glearing and Grubbing 1o atcommadate smbsdment of sl least 172 the diamater of the cocolags . !
in order to efu:{wa!y divaipats run-oﬁ anergy, Contout intervar spali ha Bt o S [ RT———
4.1 Scops of 7 matars i the of tha slops Bnd the e 4 ! et
) . X . . siabﬁaahonofmnmk Thauemcajm.acsnafl be instatled gt 2 maximum Bl 0T H i
Tha wark under this Saction shail include’ tlaering, gritbing an of 5 meters inturval as Colieotor Drain thal wik divert excessive water run- ! :
chisposal, In o manner approved by the Enginser, of ol vegetadion, trees, ly. Cocoiogs hall pa firmly l § 1
hinrndt rherim duvsnte e dableri frkrl o8 b SRR narne i T aa
tho antie sight-otwssy area ta be putih cotonet ioes protection and arl & the sides lengthwien, The conter Stakes shat be nstalad startn N R [ DR i
elsswhore mutually agroad upan by iha Enginear andthe Gonsiructor. 8 pain 50 o o 18 e 4 et cockIog a4 a5 ervs of 108 g g ! i ; o s L
all In with fie snd thess 1 cm thersafter. Side stakas siek ba irstaliod in paiis starting at the edge of s H o nesdarisas) -1
. the cocologs at 8 intarvat of 25cm theraafiar. The last of sither center or T }
a.2 Method of Constriction sidde stakes arg insteliad 106m from the edge of the tas! cocolog in & row, i | 1
. _ N the distancu from tha praceding stakes baing a fraction of t00 cm. The | . b PO Tooarm wil e sl
k' Cleating on Light Vegetated Areas pairs of side stakes shall be tisd with cocotwine ioopad at laast 5 timas L B e | | e s |
o . end iockad clusaly though kagts In accordance with the-detailad design § o I it
The antire nghtnoimy for slape pratection areas shell be claared and approved plans of as directad by the Engineer, L T :
of ali vagstation, freas and all cther matters, except such rees o i l
shrubs which the Englnear may order to praserva. Al treas and € Vegetnian - [
H

faciities, proparties and ulllities, if eny, shall be protscied from
injury or damage resuliing from Ine Constructor's apatations. All
combustible matarials from clearing perations shalf ba bumed
horaughly orramoyved from tive site of wark of sthervise disposed
10 dasighated areas as directed by the Enginear,

ARt materials 1o bo bumed shafl be pilad neatly and whenin a
suitabla tondiden shall be bumed teroughly. Plling for buming
shall be done in auch & manner and in such josations as to causa
the least fire risk. The Construstar shatl at at fmee take speclal
precautons to prevent fite from spreading and shall héve avallabie

Deep cut canzt with concrate linfag: cut & borm slope alang the cansl
prism & servicelaccess road; drainage canal embankment & auxitiary
ambarjument for high fined canal sha Be plantad with vativar grass {variaty
may depend on [he requiremant i the area in sgeoidance with the detalled
design and approvad plass of as tirectad by the Enginesr) slips "diamand
lay-out” at an imtarvat of 15am across (horizanta) and 50 om interval afong
the slepe of tha embankement (vartical] which is approximataly 12 slips per
sguara metar, andier may vaty depending on the solf stesiization, slope
steepness and water nun-of velocity, In aceordancs with the datailed design
and spproved plans of as divectad by the Enginear,

E. Tho sacacat sa
sitchad Yopatoar e

&
wrym i e prtsdeaily
mateced

This Qrder ahalt take affoct sher five (5} days following iis publication in & newspapsr
of qanarm glrcuiation.

Approved by the PEA Governing Board per Resclulion Mo, 0452016,

GLENN 3. SANTOS, CESE
QIC » Adminlstrator
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