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5.2

Schedules 1o Concession Agreemeant

(i)

kil

(xxiv)

Summary of daily joumnal for incident fane closure, time and duration
and length

Traffic detour’dliversion for construction - time and duration and number
of available lanes

Motes of meslings between the Concessionaire, the Independent

Engineer and NHAI highlighting critical decislons taken or agreemants
reached.

Prior to making the reguest for Ihe issue of Completion Cerlificate, the
Concessionaire shall submit to NHAI the following documents, free of costs:

i)

(i}

i)

Three hardeopies and two copies in elecironic form (two Compact
Discs) of the “As Builll® drawings of the Project Highway - detailed,
socurately scaled and sequentially numbered, covering all relevant
engineering featuras, which in refation to structures shall also include
cross sections in each drawing;

copiez of all geo-technical and bore hole repords obtained by the
Concessionaira, if any;

Three hardcopies and two copies in electronic Torm (wo Compacl
Discs) of the Operations and Maintenance Manual.
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SCHEDULE -1

OPERATION AND MAINTENANCE (O & M) REQUIREME:. .

General

The Concassionaire shall comply with the D&M Requirements set out in this
Schedule, In deing so, the Concessionaire shall ensure that the Project
Facilities are maintained to the standards and specifications as set out in the

Design Reguiremenis and DPR and shall alse meet the other requirements, if
any, set out in the Agreement.

During the Implementation Perod, the Concessionaire shall take appropriate
measures 1o operate and maintain the existing 2 lane highway and ensure that
the same mmains open for uninterupted, smeoth and safe traffic flow at all

times.

In the design, planning and implementation of all works and functions
associated with the operation and maintenance of the Project Facilities, the
Concassionaire shall t2ke all such aclions and do all such things (including
without limitation, orgarsing itself, sdopting measures and standards,
exacuting procedures including inspection procedures, highway patrols, and
engaging contractors, if any, agents and employees) in such manner, as will ;

-0

- (i}
i)

Ensure the safety of personnal deployed on and users of the Project
Facilities or part theraof,

Keep the Project Fagilities from undue detencration and waar,

Parmit unimpaired parformance of statutory duties and functions of any
party inrelation fo the Project;

During the Concession Period, the Concessionaire shall ensure that -

(i)

ity
(it}
(v}

(v)

Tne Project Facilities are kept free from undue deteporation and undue
WEAT

applicable and adequate safely measures are iaken;
minimum delay is cauvsed to users of the Project Facilities;

adverse effects on the environment and o the owners and ocoupiers of
property andlor land in the vicinity of the Project Faclittes, due to any of
iz actions, is minimised;

Any situation which has arsen or fikely to arise on account of any

accident or other emerngency is responded {0 as quickly as possiole and
its adverse effects controfledminimised,
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{vi) disturbance or damage or destruction to
operations of the Project Facilities is control

ﬁj Members of the public are reated with dus
by its employees/ agents;

_wili)  Users are provided with adequate informati
event or any other matier affecing the Projec e
to control/minimise any adverse consequence. «y suth event or matter,

{ix) A complaint register to record grievances of any member of the public Iﬂ l__,,.r""'
relation to the operations and mainlenance of the ija::Uij&ct}
Faciites is duly maintainad;

(3} Traffic data and data relating to the operation and maintenance of lh'El [
s Project Facilities are collected:

() Al materials usad in the maintenance, regair and replacement of any of

the Project Facilities shall meet the Design Requirements) standards
prescribed in the OPR.

wil}  The personnel assigned by the Concessionaire have the requisite
qualifications and experience and are given the fraining necessary o
enable the Concessionaire meet the O & M Requirements.

2.0 Operation and Maintenance Manual and O & M Plans

a, Prior o the commencement of any construction activity, the Concessionaira, in
consulalion with the independent Engineer, shall finalize the D&M Plan
Implementation Pericd.

i As provided in Schedule H, prior 1o meking application for the Completion
certificale for the Project the Concessionaire shall finalise in consultation with
the Independent Enginaer;

[i% the Q&M Manual
(i) the Q&M Plan for the first year of operaiicns.
_.__,F-EH it Sixweeks prior to the anniversary of COD each year, the Conceszionaire shall
A} | submit an annual D&M Plan for the next year of operations,
3.0

Maintenance Requirements

31 Road Works

B, Maintenance Standards

During Implemantation Period, the Cencessionaire shall maintain the existing 2

lang highway in traffic wordhy conditions as per the Intervention levels 1 and 2
provided in Table ) -1;

o
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Table -1
Intervention Levels
(Existing 2 lane highway during Implementation Period)

K Potioles / km (max) T

i uplo 75 mm deep il 5 nos. of size < &
5Q.m
i} miore than 75 mm il
e deep il —
2. Percent Cracking Mil Mo Unseabkad

cracks > Bmm
wide on  85%

__Project Highway. |
a Rut Depth not exceeding [ Length not| Length uplo 20%
10mm mare  tham | of Frojeck j
10% of I:ha'l Higkway e
Froject
TP < Highway ISR
4 User Infarmation All road [ Al road signs,
signs, Km K post and road
post  and | marking in goed |
road condition. i
marking in
aood
I | _condition. | ]
8. Fercentage Defective Mil il _
| bridge Deck area and |
| 1
| bumpatapproaen | 4\ |
B Drainage fincluding | Mo vicible | No visible water |
shoulders) water pool| pool  within  the |
within  the | ROW. :
o™ | ROW S—
7 Characteristic  Deflection | Upte 050 Upio 0.80 mm I _
as per IRC: 81-1947 mm i

B During Operations Pencd, all the road works and pavemeants contatned in tha

Project Faciiities (including those in the anciliary facilities) shall be maintained
in traffic-worthy condition as per tha intervention levels 1 & 2 25 provided in the
Table | - 2 through the varous maintenance activities set ouft later,

£
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Table |- 2
Intervention Levels
Operations Period

Integrator {max. | (Allowable
pemmissibility) __| Tolerance: +5%]}
% Fotholes f km {meao)
iy Lesz than 75
mm deep il 2 nos. of size =< 5§
8a,m
iy more than 75
mien deep pil il
3. Percent Cracking il Mo Linsealed cracks
> Bmm wide on 95%
| Project Highway.
4. Rut Cepth not| Length not mare | Up to 10% of langth
exceeding 10mm than 5% of Project | of Project Highway
Highway |
o Uzer information Al road zigns, Km | All read signs, Km
post cand road | post ar rovad
marking 0 oood | marking 0 good
conditton  In 3 | condilion in 3
. language formula. language formula
53 Percentage Defective | Wil Hil
bridge Deck area and |
- bumg at approach J
T Camber
il Manling + ofF =} QOS% | (+ or -} IS%
variation from the | variabon from  the _
Camber as per| Camber as  per|
Dasign Design Requirements
Regquiremanis
i} Serice Hoad M+ or <) D20%
i+ or - 0.10% | wvariation from  the
varation from the | Camber as  per
Camber as per| Design Requrements
Cesign
R | — - | Reguwements |
& Drainage (including | Mo wvisiblea water ! No visible water pool
shoulders) pool  within  the [ within the Project
- N Frojact Highway Highway
2 Charactenshic Upto 0.50 mm Upto 0.80 mm
Deflection as  per
IRC: 81-19597 | .
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The road roughness value shall be rmeasured al least twice in @ year by a

preperly calibrated Bump Integrator device before the monsoon and' 200N Eﬁ&!’ 5

the manscan e in the months of June and November of every year, it shall be
measured fongitudinally or transvérsely along the line picking up worst surface
characteristics, which include the nd aress and depressions efc. The
Concasslonaire shall ensure that at no point during the Operations Period the

roughness in the road surface shall fall below than the prescribed acceptable
roughnass values given in Table | - 2

' The structural condition of the flexibie pavement of the Project Highway shall

be azsessed every year by iaking Benkelman Bearn Defleclions and working

- oul characterstic deflactions of homogenecus sections of the Project Highway

as per IRC-81-19587. In the case of cement concrete pavement, joints shall be

! Ihnmughly inspectad avery year and the loss of sealing compounds made

jgood,”

. Bridges and Other Structures; The Concessionaire shall maintain and carry oul

_reql.u.red repairs of the varous elements of the structures in accordance with
i IRC-SP-35: 1930,

Maintenance Activities

Routine Maintenanco

In order to ensure smooth and uninterrupted flow of traffic durng normal
pperating conditions for all 24 hours of a day, routine maintenance of the
Project Facilities shall include buk not be limited o

] prampt repairs of potholes, electricsl items, concrete j{lil'ﬂﬁ drains, line
marking, lighting and signags; patching, re-grading of granular
shoulders o designed standard, making good the deﬁchaﬂw of matarial
of the shoulder, drain ::Ie.-anmg repairing of signs, road marking,
camying oul repairs to pavement crack by sealing;

ik replacement of aguipmeanticensumables, haticuitural mantenance and
répairs to equipment, psvements, bridges, structures and other civil
works which are part of the Project/Project Facilities;

[ikT) the drainage system is al best when it i3 maniained propery &5'
designed, For {hiz purpose it i necessary hat the drains keep 1he=r
shaps & zcope in the designed manner during the lifetime. It is alzo
rnecessary that drains retain their full cross-section, panticulary dunng!
monsoon. These maintenance within the Project Site in accordance!
with Good Industry Practics,

i) keeping the Project SieiProject Faciiies in a claan, tidy and orderly
condition free of litter and debris and taking &Nl practical measures o
prevent damape to the Project Facilities or any other propery on or
naar the Projact Sie. Removing and disposing of in accordance with all
Applicable Laws and Applicable Permilz, all  rubbish, debris, etc.
inciuding any and all egquipment, supplies, matérials and wastes
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broughl or produced by the Concessionaire/Contractor on the Project
Site;

vl underaking mainienance waorks in accordance with the O & M Plan and
D&EM Manual;

(vi) preventing, with the assistance of concamed law enforcement agencies
whera necessary, any unauthonsed eniry to and exit from and any
encroachments including any encroachmeants on tha ROW (Project Site;

{vi)y taking all reasonable measuwes for the safety of all the workmen,
material, supplies and equipment brought o the Projed Sie
Explosives, if any, ehall be storad, transported and disposad of by the
Concessionaire in accordance with Applicable Laws/Applicable Parmits

For routine maintenance works, the Concessionaire shall generally follow the
‘operational and performance criteria specfied in the respective IRC/MoST
standards and specifications for sach of the performance indictors covered
under pavement condition survey, foughness and BBD deflechions, Where
sGch criteria are not specified in the standards, the Concessionaire, for the
purpose of routine maintenance shall set forth such criteria as to conform to
good ntemational standards and Good Industry Practice for sound pavement
maintenance practices in consultation with the Independent Enginaar

The Concessionaire snall reguiary camy oul the necessary preventive
maintenance activiies for the Project Faclities to ensure adherence to the

Design Requiraments/ spacifications set out in the DPR throughout the
Concession Period.

Azzet Management Deliverables And Tolerance Criteria: The Concessienaire
shall stricily follow and adhere to the Asset Management Project Deliverables
and Tolerance Criteria as given in Appendix: (-1

Periodic Maintenance

e a2

T il

" This activity shall be carried out at the end of 5" year, 10 year and 15" year
*from COD, Roadmarking as specified and other road side features shall be

b orestored to meet the relevant stendards to the satisfaction of the Indepsndent
T Engineer,

The periedic maintenance activities shall also include profile corractive course
overlzid with periadic renewal of the wearing course of tha road pavemant with
minimum £0 mm thick Asphaltic Concrete (AC).

The paved shoulders shall alse be treatad in similar manner as applicable to
the Mainline traffic lanes.

The periodic renewal shall result in improvemant of the riding quality, meeting
road roughness value as at the time of COD
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The granular hard shoulders shall be restorad to the design cross saction as
per the DPR. This will involve application of additional materal of same
characteristics to bring it back to the required cross section.

The rip-rap (stone pitching) shall be repaired wheraver requirad.

Road marking as specified and other road side features wheraver reguired
shall be rastored to mest the relevant standard specified.

Emergency Maintenance

The Emergency Response Protocol ("ERFY) shall be developed by the
Concessionaire in consullation with the local police, hospitallambulance
sorvices, fire deparmenis and other authoritiesfsupport personnel and the

Independent Engineer. This shall be a part of the O&M Manual developed by
the Concessionaire.

The ERP shall set out steps to be taken and measures io be adopted by the
Loncessionaire in responding to dealing with Emergency including those
situations related to vehicla accidents involving personal injuries or fataliies,
property damage and force majeure as follows ¢

(i} In the event of an Emergency, the Concessionaire shall immediataly
camy aut an nspection of the area affectad by the Emergéncy. Where
Emergency has necessitated closure of the Project Facilities or pan
thereof, the Concessionaire shall promptly carry out any repair works
necessary to restore the Project Facilities to safe condition and in any

avent shall camy out such works before the affected area of the Project
Facilities is re-opanad to traffic.

(i) The Concessianame shall ensure that sufficient stalf, plant. equipment
and materials, including without limitation medical assistance are
avaiable te respond 1o Emergency within reasonable period af all times
during tha Concassion Parod,

[Fii}y The Concessionare shall employ appropriale personned as "Duly
Officers’ and shall ensure that a Duty Officer is on duly at al limes To
raspond to Emergency. A schedule of the felephone numbers of the
Dty Officers shall ba provided to NHAL GaWB, Indepandant Engineer
and the police so that contact can be made with a Duly Officer at any
time. The Concessionaire shall ensure that Duty Officers are
empowerad o mobilise the necessary staff, plant, eguipment and
maierials in response 1o information or instruction from WHAL,
Independant Engineer, police or other emergéncy services in the event
of Emergency. Procedures for liaison between Duty Officers and the
police and other Emergency services shall be developed as part of the
Emergancy Response Protocol,

In case of Emergency, the Concessionaira shall

(i} carry out such emergency maintenance and repairs as may be reguired
o repair the damages, i any, In consultation with the Independent

2




Engineer and where required under the supervision of the police in
order to ensure that the Project Facilities are retumed to nomal
operating standards as quickly as possible..

(i} foliow the relevant operating procedure specified in the O&M Manual
including the setting up of temporary trafflic cones and lights as well as
e removal of ebstruction and debris expeditiously.

(i) Take all necessary measures to minimise poliution n accordance with
ihe procedure specified in the O&M Plan/ Envirenmental Management
Plan whera Fguid or soluble material spillage is involved,

Other Maintenance Works

IHumination: The Concassionaire shall maintain all hemination nstallations and
related hardware in accordance with relevant clauses of 15: 1944 (Part 1-W)
1381, The maintenance will normally involve deaning of luminanes,
replacemnent of bumt out luminaries, damaged illumination poles or brackets
and repairs 0 transformers. Detallad maintenance procadure for the sama
shall be prepared in consuitation with the Independent Engineer. in case of any

breskdown, llumnation shall be restored within 24 hours. The following
sTandards shall broadly apply: ’

[l lilumination shall be maintained al the designed level throughout the
Concession Period,

(i} All Faulis shall be repaired instantly and lighting restored and missing
and damaged tems shall ba replaced instantly.

(i) Claaning shall be done at regular intervals as specified in the D&M
Manual to ensure that lighting is not below the spedified standard

{iv) Al fnstallations shall be safeguarded against weathernng and ageing
effect by repamng and ofher prevantive measures,

aceowdance wilh the manufactiurer's instructions.

(i) Al electncity charges shall be bame by tha Concassionaire.

Highway Signs and Road Markings

{i} Al traffic signs and markings shall always be kept cl2an, visible and in
correct alignment and position.

{ii) Any damage to traffic signs which reduces or threatens to reduce full
and clear visibility shall be rectified within twenty four (24) hours of s
occurrence, If they are used as base for posters, the posters shall ba
removed and the signs shall be cleaned within 24 hours. Signs shall bs
washed using detergent solution followed by clean water ko maintain
their visibifity and reflectivity unimpaired due to dust etc.

o

Tha samvicing of stand-by povwer ganeration units shall be camed out in

!
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(i)

{iv}

()

{wi)

Any part of baffic signs damaged due to weatherng, corrosion,

vandalism or any other cause shall be replaced by the Concessionaira
within seven days,

Any mandatory sign including those for traffic safety, damaged beyond
repair shall be replaced within 2 days and all other signs replaced within
2 days,

Appropriate devices for measuring the luminosity and reflectivity shall
be used to check visiblity and reflectivity of signs, delineators and
markings. These shall be replaced by similar matenal if the reduction in
ihe level of these two requirements falls bebow 505 of the aniginal lavel,

Line marking with thermo-plastic paint shall be camed out soon after
any overay/irenewsl coat is provided.

Landscaping

()

(i)

{iia)

()

(v}

hMaintenance of highway landscape shall include attending to repairs o
glements of the landscape connectad services as and whan necessary,
and replacament of imaparable ttems of work,

Trees shall be malntained as per the guidelings in IRC . 5P 21 - 1878
and no indiscriminate felling of trees shall be resored. The feling of
treas shall be underlaken in consultation with the Independent Engineer

and after obtaining due permission of the Forest Depariment, as
applicable,

While borrowing earth from roadside land for maintenance it shall be
ersused that no earth is removed from around the roots of frees, All
bormowing cperation shall be as per [RC:10-1961.

haintenance operations inciude numbering and mainkaning a register
of all road side traes within the Right of way (ROWTY)

The mufing maintanance such as timming and shaping shall ales covar

hose hedges and frees within the BOW, which affect the performance
of the Project Highway.

¢ Culling or clearance to safeguard visibility at intersections, road
bends, accesses and signs shall be carmied out in such a way as o
avoid permanant damaga to hedges and trees. Hadges and trees

overhanging camiageways shall ba timmed to provide a minimum
headroom of 5.5 metres at all imes;

¢« Tuming within the ROW shall be mown as lo achieve a wisual
patter in harmony with adjacent areas. Mowing shall be done when
the height of cut reacheas 150 mm.

« The O&M Manual shall include a8 maintenance and management
plan for trees, shrubs, turfing and hedges to suslain  their
development in a manner pleasing in appearanc

&
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Safaty Barriers and Pedestrian Guard Rail

ki) The Concrete Bamier [Mew Jersey Type) should require minimnum
maintenance axcept in case of damage due to impact,

(i} Concrete Posiz and Steal Beam Guardrails will reguire repairs or

replacement from low fo medium impact damage caused by vehicles.
Perodic painting will also ba required,

FIU Complex, Maintenance Yard

i. The Concessionaire shall carry out regular and perodic inspection and
maintenance of tha FIU Complex and Wayside Amenity. This shall include
cleaning, repairs and maintenance of varous parts of the building, servicas
and facilities in a wholesome and hygienic condition at all time. This will
involve replacement of irreparable items. of waork,. cleaning & dizinfecting of
the water supply systems, inspection and maintenance of
drainage/sanitation syslems and llumination and electrical installations,
landscaping, painting and zhall be az per relevant clauses of NBC.

Mairtenance of pavement of parking ot with road markings shall aiso be
carmied out,

i, Maintenance of all furniture, furnishing tems ard egquipment shall nclude
periodic servicing, checking, replacemant atternding fo all necessary
repairs, replenishment of the consumzables and other incidenials.

Laboratory shall be maintained and operated efliciently to camy l:uut
rﬁls te Tests til end of !_he cunnesw:un pariod

Truck Lay-Bys and Bus Bays

Maintenance of Truck Lay-Bys and Bus Bays shall include attending to repairs
o the pavement illumination, read signg and road marking, | glc
and alse to various parts of the passenger shaller and other facilities like
drinking water, toilets, htter bns etc as and when nacessary Replacament of
irraparable flams shall be done within 2 days.

Raad Furniture

Maintenance of road furniture like KM post, Hectometer stones, ROW pillar etc
and attﬂnﬁung o répairs to various parts of the road fumiture and connected

services as and when necessary, and replacement of imeparable items of work
in reasanable period.

At the and of the Concession Perod, 2lf road fumiture shall be handed over to
MHAI In useable and in warking ordey.

Mairnfananca of Waytu‘.‘ie amenity

e

Maintenanca of Wayside amenity shall include altending 1o repairs (o the
pavement, kerb, channei, illumination, pavement/Lane markings, road signs,
Landscaping etc. and other facilities ke water ﬂupplg.r drainage, wasie disposal

(g(j‘}// = L
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4.1

systam, CO structures, [itter bins, toilefs, efc. as and when necessary.
Replacement of ireparable items shall be done in 2 days.

Safety and Traffic Management Operations
Safety

The Concessionaire shall implement a Safety Management Programme in line

with relevant MoST and IRC guidelines. This shall form a part of tha O&EM
kdanual

The Concassionaire shall nominate a traffic safety and control officer (Traffic
Safety Officer) who shall be responsible for all amangements necessany for
traffic safely and contrgl including the provision and cperation of recovery

vehicles for breakdown, The Traffic Safety Officer shall be available on call on
a 24 hours' basis,

In case of Emergency, the Concessionaire shall take prompt and effeciive
steps o mindmise the adverse effects to road users and zhall act as requested

ar as directad by the Police and take aif such zafely precauticns and measures |

to minmise the risk of personal injury.

4.2 Traffic Management

A

General

Traffic Managemeant shall be underaken dunng scheduled and unscheduled
construction work and maintenance activities and also duting any Emeargency.
Traffic Management during Emergancy shall be undertaken in consuitation with

the independent Engnear, The exterd of the fraffic management shall be
assessed as per the site conditions.

Traffic Management Plan

defore  the c.u:nrmmnn:.eman‘ of  consinuchion au::iviiy, an m-eraﬂ lraﬁ'in:

i:ipF'Elhrms and maintenance Erl:!l'-.'ll'j' of the E:{lshng hlg.hwaﬁ‘.' shall be prepared
bretdsullation with the Indapendent Enginesr. Tha ptan shall be based on the
faliowing operational paramaters:

) The exisling two lane camageway shall be utilized to the maximum
extant possible;

(ify At majer intersections all traffic twrning mavements will be afliowead at all
lirmes;

viiiy Lane closure adopled for diverting the main traffic during Construction 1

Warks shail be govemed by the approved programme of construction.

() Existing 2 lane raffic may be reduced to a one lane one-way operafion
for a short duration of 5 mamum of 4 hours in 24 hours provided i is
adequately oo mled oy signing and flag mean,



A The activity of renewal or strengthening shall not be camied out in a
continuous length of more than 2 km in rural section and 1.0 km in

urban section and shall not b2 closer than 2 km and 1 km in between
respactivaly;

{vi) Lane closwe in short lengths less than or equel to 500 metres for

carnying out routing mainienance activities shall not be more than for a
continuous perod of 12 howrs.

{vit)  Traffic spaad through the construction zone shall be reducsd to 40
kenihr by designad spead bumps and warming signs.

(vii) For the safely of constructon workers as well as the traffic, a physical
saparation of 1.5 m between work area and the highway traffic shall be
mainiained by installing orange colourad drums; (Painted rooks/stones
are not permitted),

{ix) Al construction fraffic shall enter and exit the construction site at
designated and manually confrolled enfrances;

4] All shaort (4 months and less and during dry season) and long (more
than 4 menths and dwing monsoon season) term temporary road
detours (diversions) shall be designed and submitted for approval Dy
the Independent Enginesr prior to construction;

by Adeguate advance waming and information slgns shall be incorporated

L
in the traffic management plan in accordance with IRC/MoST standards l
!

and specifications.

The Concessionaire shaill provide, erect, maintaim, reposiion, Cover, uncover
and ramova lraffic signs as required in respect of works on the Project Site
{including without limitation any diversions). Adequate safaty during night time

shall be ensured by providing mobile emergency lighting units with dluminated ‘ e

warnieg  signs &t imporant focalions finalised i consullation with the
Independent Engineer.

Corridor Control Plan

i
Regular 24 hows patrolisurveillance of the ROW in respect of thel
Project/Project Facilities shal! be raquired to monitor, report and take actions
against activities, such as, encroachments, unauthorised construction of road
or entrance connections, structures, interference with drainage system eic,
within 150 m of the highway corridor

Survaillanca shall also include traffic operation and management of accidents!
ether incidents.

The Corndor Confral Plan  shall be developed in consultabion wilh local

administrative authorities and the Independent Engneer and shall form a pan
of the O & M Manual

b

=



[

5.0

51

5.2

a3

5.4

Inspections & Frequency

The Concessionaire shall plan inspection programme for the Project Faclities

\ for its smoaath operations as foflows:

Wisual Inspaction

Visual Inspections are bread general inspections camed oul frequently by
highway! bridge maintenance engineers having adequate knowledge of road
sfructures. The purpose of visual mspection i3 to raport the cbsiacles o raffic
and fairdy obvious deficiencies, which could lead to accidents or maintenance
problems. Such inspections shouwld be frequent The visual mepection may be
caried out by visual assessment with careful cbservation of the spacific
object/item of the Project Facilities for identification and for quantification of the
deficiencies or damages of the Projact Faciliies.

Close Inspection

Close inspections may be visual andior by standard mstrumental aids for
azsessment of defects / deficiencies of Project Hghway  with careful
cbservation of specific element(s). The closa inspection may be daily / periodic
bist it is more ntensive and would reqguire detailed exarmimalion of alement of
the Project Highway. It should cover all the aspects of the specific elament of
Project Highwvay %@WTW frequency of close inspections would
depend upon the nature of siructure of Project Highway, This mspechon i5 1o
be carmiad out by the Highway/Bridge Engineer having good knowladge of road
structures with theoretical background to analysis the nature, and extent of

delectsideficiencies, suggest suitable remedial measures to rectifyiremedy
them and quaniify repair work.

Thorough Inspection

A thorough inspeclion 15 comprehensive. and delziled for assessmenl of
defectsideficiencies of the Project Highway by visual inspection or with aid of
slardard equipment and non-destructive testing whare necessary, Such an
inspaction ig o be carried out an the basis of comprahansive checklisi of items
related to the matenals, condition and situation of the structure ete. The
checklist is 1o be prepared meticulously well n advance of inspection. The
thorough inspection should be undertaken during the most cribcal weather
condibon, which 15 generally rainy season in india Dunng rainy season the
Road /bridge structures are under severe condition thereby the damage and
deficlencies of the Project Highway are more pronounced. The Inspection
carned out during the said parod offer the most critical evaluation of the
perdormance of the structure.  The thorough inzspactions would be of ontical
importance for brdges, culverts and drainage structures, as well a5 road
pavemneants during adverse weather condition of monsoon perncd,

Freguency of Inspections

The iype of inspecton and reiated frequency of vanous Bems of Project
Highway and its facilites have been ndicated in the Table I- 3 below, The
frequency of inspection can be suitably revised in consultation with the

%”A}f Ak i



Independent Engineer if the situation so warrants. The objective and minimum
frequency of inspactions under normal circumstances shall be a5 under. If the
axigencies arse, the interval of inspection shall b reduced.

Table I-3
Objective and Frequency of Inspection
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6.1

6.2

1.0

Reporting Requirements

The reporing and information that generaliy nead 1o be provided by the
Concessionaire are given below. The Requirements given bealow are indicative
of the type of nformation to be provided. The format of such repons, recording
requiremants, software standards and number of copies required would be

finalised in consultation with the Independent Engineer. All reportz and records
shall ba in the English language.

Inspection Reports and Remedial Measures

The perodicity of inspections for maintenance activities by the Concessionaire
shall be set out in the D&M Manual and regular reports on the same shail be
sant to the Independent Enginesr, Where raguired, the Concessionaire shall

camy out any maintenance, repair or rehabilitation works found necessary 85 a
result of such inspections,

Monthly O & M Report

Curing the Concession Period, within 5 days of the end of each calendar month
of part thereof, the Concessionaire shall pravide to the Indepandent Enginesr!

MHAI a monthly report (Monthly OZM Repart) which shall contain the following
minimem information:

i) Inspactions undertaken by the Concessionaire durng the meonth and
action taken/ proposad theraaftar,

1t Details of all reports submitied to the Independent Engineer during the
martth

fily O &M inspection compliance repor

iV} Maintenance activities undertaken during the month ended,

{v) Details of any Emergency and action taken

Tha format of the O&M Rspart would be finalised in consultation with the
Independent Engineer,

O & M Manual

The O&M Manual prepared by the Concessionaire in consultation with the
Independent Engineer shall sei oud the operalions and maintenance standards
and details of the oparations and maintenance activities o be underaken
during the Concession Period, so that the Project Faciliies shall at ali imes
corform o the Dasign Reguirements’ specifications set oul in the DPE.

The O&EM  Manual should have separate seclions for operalions and
maintenance,

The WManual should inchude without limitaticn the following aspects:

[} Chrganisation struciure with responsibilites of key perzonnel;
{iiy Traffic tMdanagement Plan including the Corridar Control Plan;

{iit Safety Management Programmie including tha Emergency Respons
Frotocod, .
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8.0

(]
v}
{wi)
(Wi
(Wi}
(ix}
i)

Inspection Proceduras;

Maintenance Interveniion Lavels;

Assat Management Project Deliverables and Tolerance Criteria;
Envirenmeant Managemem Plan:

Maintenence Programme;

Management infarmation system;

Repart Formats

Miscellaneous

Inventory

(i)

{ii

(i}

The Concessionaire shall mamtain an inventory of all items comprised
in the Project Facilifies (the "Inventory”}, in a format to be developed in
consultation with the Independent Engineer.

Throughout the Concession Period the Concessionaira shall keap the

Inventory updated to take account of works camied out on and other
changes made to the Project Facilities.

A copy of the Inventory shall be submitted by the Concessionaire to the

independent Engineer within thirty (30) days of receipt of & request for
the sama,

Abnormal Indivisible Load Routing (Oversize and Overweight)

)
(i)

Tha Concessionaire shall take all reasonable steps to facilitate the
transit of Abnarmal Indivizible Loads along the Project Facilities,
The Concessionaire shall develop a procedure for handling Abnormal

Indivisibla Loads i consultatisn with locel suihorities and the
Independeni Engineer

Equipment bekonging to third parties

The Concessionaire shall be responsible for the installation, operation,
maintenance and removal of any equipment beionging to third parties.
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SCHEDULE J
Annuity

1 Annuity Amount
| No. |Payment Date| (Rs.Million)

1 9-May-05 294 81

2 S-MNov-05 294 81

3 S-hay-06 284 81
4 | 9-Nov0B 294 81

5 I-May-07 254 81

B | 9-Now07 2494 81
7 | 9-May-08 29481 |

8 9-Nov-08 294 B1

9 3-May-08 294 81

10 S-MNov-08 294 81

11 Y-May-10 294 81 i
12 | 9-Nov-10 20481 |

13 S-May-11 | 284 51

14 g9-Nov-11 294 B1

15 g-May-12 294 81
| 16 | 9-Now-12 294.81
A7 | 9-May-13 | 29481

18 o-Nov-13 294 B1

19 | 9-May-14 284 81

20 | 9-Nov-14 294 81
21 | oMay1s | 29481 |
_2d | O-Npwls ) duas)

23 | S-May-16 294 a1

24 | 9-Now-18 294 81

25 |  9-hay-17 284 B1

26 9-Nov-17 294,81

27 1 B-May-18 294 .81
|28 | S-Nov-18 29481

29 | 3-May-18 294.81
| 20 S-Mov-18 294 .81
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Turi-Arakapall Froject
SCHEDULE K

Cashflow Projections

“Initial Investment"” means an amount of Rs 4385 million, and is considered
as a cash outflow as on the DID. '

“Annuity Amount” means Rz, 294 81 million

. ""Internal Rate of Return” means the annuaiissd pre-tax intermal rate of

return of the Projected Net Cashflows.

“Discounted Value of Future MNet Cashflows™ on any date mesans an

amount, the payment of which, on that date would result in the
Concessionaire attaining the Internal Rate of Retum,
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22

Schadukes 1o Concassion Agreemesnt

fivi Condilion Survey of the exisling 2 lane road, bridges and other
structures and rehabilitation measures to be adopled for the same.

Implamantation Period - Construction

The Independent Engineer would monitor, in accerdance with Good Industry
Practice, the progress in implementation and ensure compliance with the
Construction Reguirements. For this purpose the Indepandent Enginesr shall

undertake, Inleralia, the foliowing aciiviies and where appropriale makes
suitable suggestions:

{i} monitor the progress In implementation of the Project based on the
Implemeniation Plan submilted by the Concesslonalire;

(i) review and approve the material lesting and mix designs results and
recommend special lests, where required, for  materals andior
compleled works, reqguire removalsubstitution of unsuliable matenals
and for works and reporl deficiencies in respact of the same to NHAL

{#i) review and monilor the quality assurance and quality control
procedures followed by the Concassionaire;

(W)  review the manpower and equipment deployed by the Concessionaire,

) muoniter the Gonstruction Works for conformity with tha DPRY Project

Requirements {including rehabilitation of the existing road and bridge
slructures);

{ui) varify the 'As Buill' drawings for each componant of the works prepared

by the Concesclonaire and require removal of deficiencies found
tharein,

{vii) review the safely and traffic management measures implemenied;

(wviily  rewview and ascertain the cosl varation arising as a rasult of Change in
Law and! or Ghange in Scope and determine the Additional Cost,

fig]  require, monitor and review the results of Tesls o be carrled out by the

Concessiongire in accordanca with the Canstruction Requirements and/
or D&M Requirements;

(1) require suspension of whole or any part of the Construction Werks i in

its reasonable cpinion the same doss net conform to the Construction
Reguiremeanis;

{xi} isswe Provisional Cerlificate and/ or Complefion Cerlikcatle in
accordance with the applicable provisions of the Agreement, and

{xii) review and agsist in finalisation of the D&M Manua!l and first annual
Q&M Plan prepared by the Concassionama.

%9'5‘/ .

L-2



aaufug uapuedaou] AU gl Utgarrseds ul PapITE) S8
powsd BEELORRDI LA B0 RS PRUSIDU 100 TRA JITU0M Az asaman] - 10k

RpmpBatses (uaIeiDe gu) WOl Lk G2 LR 1350

pUE PRYNGAS 10 DELLUDHE D8 JBDIN0US [ "SAED O] WA paEjsaLsng ag |eys
Dueusanbeny BESURBLIL

pongwogep o Buunoss ol .
s
S Gl HOEG UJBID 0) J91Em SENER O D ISHiOLS] yoRi 9sIEl o
[aunsegu Jeaul]) Wi GF < 0 dUp KAl > |
| BlEWID) EEIURIGIOL

Ly jEnbagy

HELL R
Buipueis cul LHooWws
ajeg

S

jlsm ey ueEsEoUa) O] SENpAIS

SEpnoys]

pasedun

LOREDIN0U §0 SIUOLE BUO LIJRM sgguybnos Bulaorduy siemaual .
. REp | i A pEEEs 3 61 B3ins BUpeeN

- Lo EHOU J0 SRER T LRI SIS0
A BIpRLLLY &) DEDUOOSE S0 I ATRIRS O EBILE Hiesned sejoagnd .
juaLEdinbey] sauRSiE]

s ased

By GiUD ¥IBT UIENE Of JFER STETED dn pjing sepnoys] Yo p aseE; ad
WAL QiEE Uew Jerealf jou sseuybno

saans| 30 FagBiy Wi 21 > PUB UEAT = Bunyed

wiyuambe & < SUDIEEDIDD MOfEYs U

= iy gl < wonewiolap 20050y

o Vimianed y0 2edE FEIG) 10 Tk > Dujjaned 'Bupasiq

B L 4 7 = BUIACYE ol

dosp lus §'7 DUR BRJE WDDS 00°G < sejowod au

ypBus) pECY J0 GE Uo Wik g UBLL JaGie] SR0eR pRRdsUn ou

TR FT TR+ g e T}

: BUE(ED SHIPURISICL

W B W @ W @ B @ m

o

e = =

|

LU QIR0 J3PUr |
mm.,u_._cu_.aam_

BjgEancy
."._u.._mﬁ__wmtw.
pus aEnbapy
2ES
_igoaws|

(rousung)
SFAQ|NCHES; [3AE pUE
gaue ] Fanss

—— —_———

sade)s pus siappnoys Buipnjousl JUMLIBAEL 'L

e —

fasyaqn
B3AISG PUR BUESIIT SIDURISI0] patippdEsyy UG SEEESY VORIpUDD

UG PUeD |
paquasap awenno |
By Ul 94 (jEYS JBY) Jasse
jo w1 efue ] sduBWIDLS

|

SN _

eSSy

BN

oty yrecEyEUp- UM

|- puaddy

BAUEIRN | PUE SeEREn R 1afosg pewaligucyy 133EY



| 1V :

mmwx s

{0} 10 MY = TINEAY JO ey |CUINU]

{SI-{TI=(E) = () smoyqseD 13N paaHos

Veoar) D6 BIE cOnLE £ LLE il Fa BOLD LEELD 22 O W
oFlLE LGHE BRLHT B ED GLEC | N i} ol O (¥} +(t) = (g} sasuadxr W pmo,, paoalong
[geRE ' ¥ 3 ; : () AmmsILEpy Mpenia, | 0 1507) PRAMODY
CiCE [&7FE = BVED GLTE ._"..._..HN [ 0gE _“.m..._ IB17] AUHLAIRE ] AL _._nz..."...._."..:..r_
TREF
= TEFGE [RYLE L2 ki LA &6 | §i (R LT L F6E (T} unowry Ay

{f)1u@mirsasn] JETpE]

T-AOR-6  LI-AEW-6 o1 ADR-G Q[ WELIALL J01 [
LE FE Li ] ]S LR el acd ._.":..__.._...:”_ [eriLrE-ALLIE fo pL=

r—

b

STONG GIRENG B1ENG BTAEG
boe 6z g iT g

gun o os ] AOpTseE]




B e pdedapu| DU] YR UONRNSU0D U] PRPRED T8

PouE FEELOE R L, ) [JEE PRILISGUSAL o EAREL M P nD=) sSRUBiLlE T 310N

pusae iy UOERREES O GG

UCSi8a|p ArBlodE)

-.._-1J. . .
1 prnsuns paanbisi i ‘aBeno)d anoea puR a3 od JIYER Wi _ :
FuE|LD) E/BIUESEL n.n.___ apERIoIT N Bped0)q PEGY !
'shEf oM %ﬁﬂ palednl 8q peys | -
panpeuss wbys ‘adog ubizap mad 52 B0 PINCYS AOBLNS uigd jo ks ol - r
2 : EpEuT SreouRsEn)y | LA Buigad pagersip oy fump g adoig i
ackos s Jo A)geys sy} sebuepud _
(it 1By Lwisgped & Gupmoys UoIStus OU DUR "LoIS0sE FRLAUNL o " wnIeoa op ;
BB BARIUBRND | ool HIEE SB00E
pRUIEILIEL Asea S asuereadde ||BEad o _ N Pl 3
;BRI SBIUBRRD | .n.m_ _muzv EuIdETSpUET
UEEE pUB jESY Siedde BpISpED: anIie iy
P BUSD SEUURIH0L . L HEER B e Ea _,n.»m,,._.
1001  LRGIM 10 pasodsr Aiadosd pue fidwoid (HpEs _ o Mﬁ\
Yo ESIE o oo AJSEIpSunl) PUSDEE) o LB a ui.,”l,,.._ 2|
L JuBLEnnDEy SSaURRLN] “_ ool |0 ). RER R puE $33J] "sufad
1@as0n senbape |
saEip pesed 'S|BRPEEY IRLEG YSBID PUNCEE JBEAU o R
‘e SAERND SRUNZ CUESEd SUTPERSI B ST 5 SOUESIR pgbas aauspsp s
g9 Jo ZL Jubsoy sself o L Ly G
D LMD S{B0URISSL Al HELTS) ur iSRRI
o apispeoy T
. T uopipues
faenyeg paqusep ewajno Bwemng oSSy
@a(ABg PUE EMOJLD) SEIURIN|D] 'SIURjdandy JUSMUSSIESY UG ) LB (JRYS JEYL JHESE
| o : jabiiE ] AouRIBRg
; EREILT
Fe e CREU T ki Xpuackly FHRIHO ] GUE SRREUTED e i JupeaBET R sy



JsamBuz FapuRdapE) AUl U UOERNSUSD W BEpEsap de
pousi SpaELos e Ums 8 EUS paLumy o By s nhes sEalaan] 910N

yueniisa By uonseaaos of SONDEE

wped)e Sumbag 8L JEpEm JO MD| o) UDIISAASa0 Ol .
pegeds LT o ” =l .
vonae Buisnbay JnouapLen 1o Bumssepun ol punes AEINonS \..\ SUIESD paUl|
T RUSIUTy SR ad ~ 8 ._”_m:m.w.___n flae Tt - 4= 1 g
swiajgond panpnne Gugenpul sdid Jex0 PEDS L) dpou
e uonaeod pus
GOUB 1B UDIS0IS B 4 1
Bunpooy; |0 BOUBPKE U . WE0IE Of|
oEp spmal Appeden aenbapy
suEp e ﬂt_i
vado JEWED BE<  « suseid
[ardd POPEIOUSIAN Wk . uRt) SpRMND JEIS
 BUBJUT S/EIUBISIDL oe (IS __nmEEu_._._...m.“ JELEN D X0
swo)goud (emangs Bugexpu adid Jea0 pROJ UL SIPOU.
Bl Uopososd pue o
SPuUS 1B LOjS0ME [Bljul g
Bumpho) jo BSUBpAE O BDIS0UE Ty
e spunol 5 fpaedeD ayEnbepy
Auedoud suiRIp o [IRL FIURS
pado Jaag|p BhiEs . SU[ER]
[BaRn pajEsoUsiag %k - w0
BB SHDUBIBID | .| - GE punos |EManag| . 3adig 55010
B B afieueig ‘g
o UompLea
VLA e paguUsSap alm3agno SIS s
a31AIBS PUR BUSHIN SSOURINO]L ‘SoURIdEI0Y JUSLISSESSY WOaEpUO By} Ul 2 [|BYS J9Yy) 19S5E |
o 9z o pafue ) BJUBLLIOHEY L
EREED

o Ry

= Py

EAiED | PUE S3 RIS ek juBcsHEunE)y EEEY

!Illlllllll.l_llllnll



RIS B BRI Y| YU UONEJNSUDD L DEEEap 52

popad S BUOSEE] UL S0 JEUS paLfilEws jou IBABIRp (UL DG SRR L ur_._uz._

e p by WaISSAIIGD 0 S INNEALES

o

Bauhug

Epuadapy A petnUISUl SE D ¥eam B UlLim pRapiuop pue papusnE aq |[EYS UB)ANEUN0RI 10 JBdE) SB5ED BADOE 054 ||E H4 - SEIUIBLLL

LR sUmop|

| jeansdn

anu)LIcsd ANooE L npag

O} pEMnEE B OF 10U UoEnlg i} o anp paIS0I o af it al

pa||eds aoRjETE |0 KETx . [
dagn gl < Ouijeds ou B sapun ap
1 WL G EY3000 DAEDZEUN GU 4 AUAGE)
. UCEOMUESEO [BWIURL 4 EmEEmu_u__ i =Ung aH/
- PUB|LT EJSAURENOL 65 a| :: | pue qeey m
Guipos) J& SaUBDAE Ol 4 ( USRS Op
U0 OGS« Gl e o slEg| 2]
BlLEpD SHaURED] 05| uado BUBNT WiTE
._
UCHELIE OU 4 |
Loy sannbsEs [yl JaTEM J0 sG]l O) WoGINITEGe ol

EUOSUn] SEEAND 4 _

WS O BRI g LI

suipp apeab | pal| U pEAEdUn

| BUEUS) SPEDURIEN 06| [EUCRILNS Ui SEIG
Lo IpUDD |

a.wt_un_ PAQUIEEPE SUOHND | e a— ik
aapUBs put BiIBYI0 SAJURIEI0] ‘BIUREADY IUSWSIASSY I2eaH e Ty DAY U &0} RS FEYL JREsE

o &, fjelie ] sousuunuad |

BUFLD

Pt QIR

Vo Eipueoy

FOUEIHO L PUE SEO RSN Rl JUaURRB LY 1855y

'I‘Iﬂ]"llllnllllll



JaBLn5UT TR pUSdaEU] Bl L Lo s Ul PaOISap B

peouad S EUOSERL LI 6 JEUS PRUDGURW Jou FBaadE Uik bag sEe | L 10N

e By wapgSII0 D) 01 SHAUIE

AOAIDE PUE BT SSOURIHO ] raapepdes oy JUSUIESEE S LD |pUod

sl ul B [IRYS 1Bl JaEsT |
40 %: jolise | souruLopad |

Busuad jadosd o
sousRaE B adosd o
Hueds ol m_
edeys pool upjused o ML SEY
sySEE 0 LSS p0 R0 DU ”_ QDU
* EET) SRAUeER|0 ] Ouans aunpads-edng
FEUOMDUNY PUB UESD auE siaddnassump o Auadosd sureug
Houp UEDD o ufinoua 301
fiuijEns Jo s¥ses 9)eds [P - Bsouis |
EED|T) SFEOUERID] | (¥ Lacal ] =) LIE]
WaEM B LI
paoedEs & fjis saaMED) A@iEs QYR (ELOGIUN) ng pafewsp o F.Rm_
SAEP -} i gynods abeuEpn
LI SAEES) ajes ayEn pabRILED ApEq AaR|ca 1o AETal . " s iEdeied
- pasnbey ssauEmL | i ‘sfiuey]
[BEUOHOUNE = JELIGH LN S SEIMNIER
- puaun SEOuReL | . jLrEEEL Kses ayel
FECANE _ )
(uapuadepy] AQ PERDBR 51 MUEY S| B UM paUiedal U |ebia) @ aume iRy
AEIErDALLILN PELIOY 31 |SNW SUCHIBLAD [ENIUED AFRINInIE . YEAOUR B
: paunbary sEEwEWIL TP 2=
samnonys wo gpedion o - pepsod % Bunli
f B SiEIURET] (3 - [ED[REIN03S T S LTS afifsg feIAC
= spanino,salipus ‘v
UD{UpUo3
fraapa0 pa0liaSap SUDIgne T ——

ST

ol WedRuUY-HaTL

o] Bipaned oy

aoumime | LR SOpERIssER 19000 mRwRieuew eSSy



jeaLsbug juspuadapuy = 1M UDIHENNELED Ui DSE0DaD 58

PO AITELASE S UM 30 FELS pRUofLmal au Jaratipe JUsumEnnbEs SERNELE] 10N

wuakasfiy uoetisuoD o Seenpe s

L

LIS 00 S0 JUEMLSHIEEE 0 UOTEILU) OU
U0 Seeay daa

syaEm 50 Gu||eds ad

I EUIBEU SHOURIE|D ],

gusygod eimangs Guyespu edid sano peod U i ol
1aeU) uonseiord paB

fanponyy 40 axEap|a ou

1=Ejs sjuol

ap=ab 158100

Spua e L SRda JELELILLE

uadd EBLIBIED 08 <

LB pREIcEED 20 >

! BLIEMET SRAUESD],

pajess s Ul
BEony U sjuped
B SiE0LIBE ]

Anemporad papeopg pue punos ‘Hea sbuussg
pUNCS pUE LUESD S18as Jasd

pUNDS pue U SIEESE JUSUyNGE

[EUsgaun sagwasse Guuesg

Buneos "ayDErD “SHRds ou

| BUEID SEIUEIE0 |

A a

B

fucas!

a|qes smeny, Buineay

UM
[EHENES

HES) WU B0 UEIGLUS S
| e 3y

Sl SU0MLTT |y
JUELLE S Lo S0
INQas W) ses

paal ayoot

fuogs ;unpensgng

- —

feaniiag
SMAIEG PUR EPSGLT SEOUER(O] ‘BOURIHEI00Y USLUSSIERY uopued

|

AEeliTRel Elac]
pequosap awoaajnd I
DU U B [EYS jEL JassT
Jong jabie] asusuLopad |

SLUTIN0 1955y

[ B ]

[oaitug) jedERE -]

ko] mipuaddy

aouEIBle | R SHOERMEG 13800 jebeirg 128y



Geometric Parameters and Standards

Particilars Unit Value Remarks
Krnihr 100
7.0 m (each
h of Carriageway m direchion)
o II".I'?;-$h|:n.|ll:|i'.'r
- Pawad ri 1.5
- Earthen m 1.5
- Roundin m 0.5
b |Curb Shyness e 250
e |WbecEan m 6.0 'ﬁur!ﬂ and where land is
available
i 1.2 Urban Arsalwheans land
availability i5 mesiriclad
" d |Service Road
- For af service road, camfageway m 5.5 To be provided as per
reguaement m bulli-up area,
&, |Foohpath g 1.5 To be provided aver dran in
markel area of built upd urban
Area
| 1 |Embankment Slope Ralio 2HAY
4 |Crossfall
1, |Carriagewa % 2.5
H Paved Shouldar % 25
¢ |Eathen Shouder ] 3.0
(4 [Service Road % 25 i "
% 50m¥0 Thea rolation wil be about
rivedsan Eﬂg_&
Herlzontal Curves
Mirimurm Radius ] 400 Ruling
i 6L Absoluie
Wertical Curves _ i ]
3 [Minimum Lengih for 100 kmgph | m (58] Wartical cunves 1o be designed
- lor sale slapping sighl dislance
. Indininem Length for 80 kmiph | m Ef)
|
interchanges
Interchange Ramp
8. |Design Speed kmibr GE
b Carnaeway Width
Il Single Lana m 475
L |Il) Double Lane m 7
g 1Shoulder Pavad
L {1 nner[Single LaneiDouble Lane) i 1.411.5
Wy Ciuler m 0515
d_[Minimum Radius m 125
2 IMaximum Superelevation % b
LT |Longitudingl gradient Percentage | 1 in 30 (max.}

%‘ﬂl‘s fo Comcassont Agratmen

bl



Particulars Unit E‘ Value Remarks
rchange Loop Ram == T £z
a \Cosign Speed Km/hr an =7
b |Carnagavway Widlh L =t =
i e Larie m 47
1 m Lane m 7
= |Shoulder Paved RS
I} Inpnar m i
i) utar m 05 B
=3 |Winimurm Radnes 7y 5{
ﬁi:ﬂg'rludinah gradient 1 In 30 [mes.) =]
Ericge Works
i
f ar Width of Culverts for now Jane
a. | Wilhowl service rood i 11.0
b, [Wih service rosd on bolh Side L] 185
7 [Oneter 1o Duter Width of Bridgas for each 3- i 121 willioul Toolpath
nd i 138 with Toolpath {one sida)
! to Quter width of Bridoes for Hew 6-Lane e 238 withaut foatpath
Widih of Crash Barriers i 500
Width of Footpath & Railing it 1 500+200 Sk
?Mlnﬂ | —
a (covered fofally same as approach sectian
b. [Gep between hee adiacent bridgas same as aporoach saction with a gap of 2E80 mm

oach Road
a. iEmankrncnl.E-!ﬂpE

Raba | 2H |

b. |Transiion between bridge and HWaximum &.0 m lenglh RGC approsch 2tab 300 men hick
approach road far full width of carmagewsy
¢._|Longitudinal slepe Percentage | 3% (maw) |

Construction Materlal

%D'ur&a lo Concession Agraarnent

8. |Meinforeed concrate warks i T, W20 =
| b, |Pre-sireased cOnCrela works __m i, b4
£ Wearing coarse 1Banim thigk mastic apshall ower 50 mm thick asphaltic concrele
g [Reirforcing steel - HYSD bars & 415 (Fe 415)
|8 [Pre-giressing sles | = 12T 13

o
Wb



SCHEDULE - H

CONSTRUCTION REQUIREMENTS

1.0 Genaral

The Project Faciliies shail be 30 consirucied as to meet the reguiremants in
respect thereol comained in the DPR and the Desion Requirements. In

addition, the Concessionaire shall observe and meet the following
requirements:

2.0 Befare Commencemeant of construction

21 Frior to commencement of any construction activity, the Concassionaire shall

finalise an Implementation_plan for the Project (Implementation Plan) in

consultation with the Indspendent Engineer. The Implementation Flan shall,
inter alia, includa:

(i A detgited schedule of implementation for puotting wp  and
operationalizsing the Project Faciliies, which shall specify at least 4
major milestones, ' -

{ii} The Critical Path Mealhad (CPM) Programme Evaluation and Review
Technique (PERT) charts or similar activity planning technique/ method
for monitoring. This would cover all stages! aspects of the Project
implementation including design and engineering, procurement of
materials and equipment, installation, constructon and testing;

{iif}y  Manpower deploymen! pian, including the designation of key personnel
for the management and supervision of all Project activities. (This would
ingiude the designation of suitably qualified personnel for areas such
a5 contract adminkstration and supervision, construction managament,
traffic and safety, environmental management, plant and equipment

maintenance, procurement, materials management and quality contral];
and

{ivi A broad method statement for key lems (Earth Works, G3BANNMBM
Bliuminous Layers, POC, DLC Concrete Works and structural concrete
work including Pre-siressing Concreted setting out the methodology of
conpstruciion, malerials and  construction  eguipment  mobilisationd

ulilisation plans, broad output calculations and delails of the quakity
pssurance and guality conlrol procedures,

{v) Formal of the monthly report giving deteils of the physical prograss in
implementation of the Project and operations and maintenance
activiios undertaken (Monthly Progress Repor),

22  Prigr 1o commencement of any construction activily, the Concessionaira shall
also finalisa in consullation with the Indépendent Engineer an operalions and
maintenance plan for the Project duing the Implementation Period (D&M Plan
— implermentation Pericd) and which shall, mter alia, include the following ;
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i)

{ii)
{iily

an Envirt:rnrnen@ Management Pizn bazed on the environmental
assessment repont containgd in the DPR or based on such other
allernate assessment made by the Concessionaire;

Traffic Managemant Plan;

a safely management programme including an Emergency Response
Protocol,

The Concessionaire shall, in consullaiion with the Independent Engineer
workoul an appropriate schedule for submission of documents set out in 2.1
and 2.2 above to the Independent Engineer for review.

Prior to commencement of construction of any of the Project Facilites, the
Concessionaire shall hava:

(i)

(1)

(i}

(v}

Obtained all such Applicable Permils as are necessary 0 commencs
construction of such Project Facilities, I
Finalised such Drawings as are necessary and the Implementation
Schadule in consullation with the Independent Engineer;

fobdlised the requisite resources, parsonnel and  organisation
necessary for the same and designated and appointed suilable olficers!
representatives as il may deem appropriate with responsibility to
supervise impiementaiion of the Project and for exchange of information
with tha Independant Enginear and WHAL

Finalised in consultation with the Independent Engineer a method
statemant setiing out details of the actual mathods that would be
sdopled by the Concessionaire for the construction of such Project
Faciliies including detaiis of equipment and machinery that would be

used, their locations, and arrangements for conveying and handling
malarials;

Fimalised in consullation with the Independenl Enginesr guality
assurance and quality control procedures to cover all aspecis of the
work 50 &s Io ensure the desired quality. This would include
astablishmen of a well-equipped funciional laboratony,

During Construction

The Concessionaire shall;

i

i)

Ensure that the construction! rehabilitation of the Project Fadlities is
underdaken with minimal inconvanience to the traffic using the existing
highway and provide detours wheraver required;

Ensure thal the standard of service on the existing highway is
maintained to the extent possible at the level that existed prior to the
commencement of construction,

H-2



(i)
(i)

(v
(vi)

fvii)
15[ [viii}

(e}

Take the necessary precautions to minimise accidents and respond to
Emergency as quickly as possible;

Take precautions to avoid inconvenience to, demage to, destruction of
or disturbance to any thind party rights and properies;

provide a safe, clear and informative system of road signs;

ensure adequate safety of road users and the personnel deployed at
the Project Site which would include measures for the safely of traffic
such as the provision and maintenanca of bammicades, traffic slgns and
Alurmination during night in consultation with the independent Engineer;

be i compliance with the Applicable Laws and Applicable Permits
obtained for tha Project including the clearances obtained by NHAL

Adhere 1o the Implementation Plan and Impiementation Period D&M
Plan-Implemaniation Perod, ' '

daploy adequata number of qualified and compelent personnel having
retevant expenence and skills for implementation of the Project and
interaction with the Independent Engineer’ NHAI,

3.2 In fiexible pavement type, longitudinal cold joint shall not be aflowed while
laying DBEM and BC wearing course.  The bituminous layers shall be laid in full
width including the paved shoulders in a single go.

3.3 In rigid pavement iype, dowsi and jie bars are provided at the locations which
iz specifled in DPE and the construciion of the different layers of concrete
pavement is made as per the MOST Specification.

3.4 Positions and Levels
{in The Concessionaira shall ba responsinbe for -

ral tha accurale selling-oul in relation 1o onginal survey control
poinls, lines and levels of reference provided by MHA,

=} the correctness of the posilions, levels, dimensions and
ghgnment of all parts of the works;

() the provision of all necessary instruments, applances and
labour in connection with the foregoing responsibilities,

(i} If, at any time during execution of the works, any emor is noticad in the
position, levels, dimensions or alignment of any part of the
Construction Works, the Concessionaire, on being askad o do 50 by
the independent Engineer, shall at his own cost, reclify such errors (o
the satisfaction of the Independant Engineer.

{liy The checking of any selling-oul or of any line or level by the
Independenl Enginear shall nol in any way releve the Concessionaire

Schedubes o Concession Agresmen st r
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Tesls

(i)

(i)

W

of his responsibilily for the accuracy thereof and the Concessionaire
shall carefully protect and preserve all benchmarks, sight rails, pegs
and other matenals used in setling-out the works,

Various quality control tests would be underaken for the Project as per
the standards prescribed by MoST and Bureau of Indian Standards.
Where no testing methods are specified by the sald standards details of
the tlests lo be carried oul and specifications 1o be achieved for lhe
respactive Project Facllities! Canstruction Works or part thersot shall
be agreed upon with the Independent Engineer prior ko construckion;

Where material properties vary from or comply only marginalty with the
specifications contained in the Design Requiremenisd DPR, the
independent Enginear shall increase the frequency of testing as
appropriate at the cost of the Concessionaire.

Workmanship

{a) The finished bituminous fayers (DBM and BC) and concrete layar
(PQC) shall be tested for workmanship (immediately before allowing
traffic) by measuring roughness, longitudinaliy ssparately for each
lane with the Calibrated Towsd Fifth Wheal Bump Integrator.
Calibration of Bump Integrator device shall be carried out usging the
procedurg recommendad in the World Bank Technical Publication
Mo, 46, The measurad roughness shall not excesd a value of 2000
mmkm for finished Bituminous layer (DBM & BC) and Concrete
Layer (PQC) layers. In case DBM is laid n two separale lifts, the
roughness shall be measwred on the fingl DEW layer, The allowable
fckerance is updo 5% of the specified roughness value,

(b} &ry completed fayer (DBM and BL) having roughngss n ancass of
fha value 2000mmikm beyond tha admissible toderance shall nol be

accepted, For cement concrete pavemant the same roughness lavel
shall be applicabie.

The lesls would be carned oul at a location (place of manulacture,
fabrication or preparation, st sie or any spacialised tasting laboratony)

that the Independent Engineer may reasonably require, at the cost and
gxpanse of the Concassionaire.

The Concessionaire shall provide such assistance, labour, electricity,
fuels, stores, apparatus and instrumenis as are normally required for
examining, measuring and testing any materials or plant and shall

supply samples of materials, as required by the Independent Engineer
to underiake Tesis.

Mo part of the Construction Works shall be coverad up or put out of view befora
the same has been examined by the Independent Engineer,

% -
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The Independent Engineer may from time 1o tme require:

(i) remaval from the Project Site, within such fime as may be specified in
its instructions, any material, equipment, machinery or plant which, in its

opinion, do nol mest the standards specifled in the Design
Requirements’ DPR.

{ii} Substitution replacement of such improper material, equipment,
machireny or plant;

(i} Re-execulion, of any ar part of the Construction Waorks which in the
opinion of the Independent Enginear do nol meet the standards set oul
in the DPRJ/ Design Reguirements;

()] the Concessionaite lo make boreholes or fo camy out exploratory
excavation for the Project.

The Concessionaire shall ensure minimum inlerference to the flow of traffic
during widening sfage of fhe existing 2-lans pavement. The additional
carriageway shall be constructed first and the traffic diverted to it before
improvements to the existing camiageway are commencad.

The Concessionaire shall mobliise adequale numbers of equipment, plants and
machinery to ensure adherence o the Implementation Plan. Tha
Concessionaire shall ensure that:

() the Hot Mix Plant i of Batch lype wilh minimum 150 TPH capaciby.

yiid drum mix type Hot Mix Flant is not used on the Project Site under any
circumsiances.

(i)  no oid inefficient  plant, machinery or aquipmeant is usad and generally
should not be mone than 3 years okd.

v} full width Paver finisher with Electronic Sensor Device Iz mobilised wilh
such adjustable foaling screed widlth 5o that o cold longitudinal joinis

are formed while laying DBM or BC layer including the pavaed shoulder's
width.

(] propodioning of matarials shail be done in the batching plant by weight,
egach type of malerial being weighed separately. The capacity of
batching and mixing plant shall ba al least 25% higher than the
proposed capacily of the laying/paving equipment.

(i} the concrefe shall be placed with an approved fixed form or siip form
paver wilh independent units designed 1o (a) spread (b) consolidale,
scread and Tioat finish, (o) texture and cure the reshly placed concrete
in one compiete pass of the maching. The paver shall ba equipped with
glectronic controls 0 control [ sensor line and grade from either or both
sides of the machine,

e
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3.11

4.0

5.0

8.1

Sehidules o Concession Agreemeant

(vi) There should be adequate number of concrete saws with sufficient
number of diamond-edge saw blades.

The Concessionalre shall arrange for the guarrying, where required, of all the
material requirements for the Froject and disposal of all mabarial wastes, Tha
Applicable Permits in this regard would have 1o be obtained by the
Concessionaire. All guamying operatlons shall be carried oul by the
Concessionaire with minimum degrading of the environment. All excessive and
unsuitable excavated materialz shall be stacked al appropriate dumping

placas or otherwiss disposed of by the Concessionaire In consultation with the
Independent Engineer.

Prior to making the reguest for the izsue of Completion Certificate, the

Concessionaire shall submil to the Independend Engineer/ NHAI the following,
duly finglised in consultation with the Independent Enginear:

{il the Cperation and Maintenance Manual for the Project (O&M Banual)
selting out in detail the standards, schedules, procedures, type,
periodicity and other details of the operation and maintenance aclivitias
to be camried out for the Project during the Operations Period so0 &8s to
maat the Q&M Requirements as well as defails of the management

information system 1o be incorporated, repodds to be submitted and
procedura for raviews.

{iL) The Operations & Malnienance Plan (O&M Plan} for the first year of
operalions.

Atter Completion of Construction

LUpon completion of construction (including road marking work) but  priar 1o
issue of the Complation Certificate, the Project Site shall be cleared of all
construction equipment, surplus materials, debris and lamporary instaflations

and shall ke lafl in tidy and an aesthetically pleasing appearance to the
salisfaction of the Independent Enginaer

Al structural work relaled 1o the up-gradation work of the sirelches shall be in
conformity to the specification mentioned in Velume V : Bpecilication of
Detailed Project Report,

Reporting Requirements and Documents to be provided

During the Implementation Perod, the Concessionaire shall submit to the
independent Enginees’ NHA!  Monthly Progress Repon (for each calendar
month or part thereof) within 5 working days of the last day of the monih. The
repor shali review the progress made, identify slippages H any, and project the
future activities 1o be underaken (including recliicalions), operations and
maintenance activies underdaken and would, inter alia, include the Toliowing:

»
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(i) Listing of working drawings/sketches submilted

(i} Cormments of Independent Engineer, if any on

fhe waorking
drawingsisketches submited

(i}  Concessionaire’s responss lo the comments on the Drawings/skaiches

{lv]  Listing of the "As Built" drawings submitted

{v) Progress of pre-construction activities - mobilzation of plant and
equipmant, parsonnel, site office, ulility relocation ale,

(vi}  Concessionaire’s compliance inspection report, if any required
(vil}  Constrainls in construction

(viil}]  Progress data with "5" curves, if applicabla

{ix) Project data with contract detail and seclional completion detads

(x) Tesls carriaed out, [f any, and results thereof

[xi} Remedial measures laken by the Concessionaire following such tests,
whare required

(xil}  Traffic management steps taken by the Concessionaine
(¥l Review of milestones and reasons for detay, if any

(xlv) Suspsnsion of construction, if any, its reasons, duration and the sleps
underiaken 1o resume Construclion

(xv} 'Change of Scope Netice isswed by NHA), if any, and stalus thereof
(#vi) Al actual or potential deviations from the Implementation Flan
{xvit) Disagreements! Disputes | if any and praposed measures Lo be taken

faviii)  Maintenance activities camied out by the Concessionatre on the exisling
cafriageway

(xix) Monthly weather report giving daily temperature maximum and
minimurn vatue, rainfall and any other significant avent

(¥¢}  Injury to any construction personnel during construction, its severity,
cause and remedial measure(s} laken o avold recurrence

(¥xi) Brief report of any accident ! incideml within the Project Site
inpuryffatality, property damage, cause of accidend and actions taken o
avoid recurrence
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