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FOREWORD

The basic purpose of this plan is to provide a guide for emergency operations. The
plan is intended to assist key officials and emergency organisations to carry out their
responsibility for the protection of life and property under a wide range of emergency
conditions.

When disasters threaten or strike a jurisdiction, people expect elected leaders to take
immediate action to deal with the problem. Local government is expected to marshal its
resources, channel the efforts of voluntary agencies and private enterprise in the community,
and solicit assistance from outside the jurisdiction, if necessary.

This is the Emergency Action Plan for Neyyar Dam. It assigns responsibility to
organizations and individuals for carrying out specific actions in emergencies exceeding to
the capacity or routine responsibility of any agency. The plan sets forth lines of authority and
organizational relationships and shows how coordination should be achieved. The Plan
describes how people and property will be protected and identifies personnel and resources
available within the districts involved, or by agreement with others, for use during response
and recovery operations.

Although an organization may have the foresight to plan for anticipated situations,
such planning is of little worth if the planning is not reduced to written form. Personnel
familiar with unwritten plans may be unavailable at the time it becomes necessary to
implement them. A written plan will furnish a documentary record, which can be referred to
as needed. This documentary record will serve to refresh the knowledge of key individuals
and can be used to inform persons who become replacements.

Primary goals of Emergency Action Plan are:
e Protect life and property and alleviate human distress.
e Ensure that the public safety and welfare is maintained by coordinating aid.
¢ Improve emergency response through planning and education.
o Define roles of Departments and agencies for large and small emergencies.
e Develop effective response and coordination among district agencies.
e Promote mobilization with less duplication of effort or gaps.
e Qutline access to resources within corresponding districts.
e Encourage partnerships between government, private and volunteer sectors.
e Outline the recovery and restoration process (resilience).

We wish to place on record our heartful thanks to Dr.Vishwas Mehta IAS, Additional
Chief Secretary, Home & Water Resources for his support and encouragement throughout.
We also wish to place our sincere gratitude to Dr. B. Ashok IAS, Secretary, Water Resources
for his constant advice and inspiration. We personally thank all field Engineers including
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Superintending Engineer, Irrigation South Circle, Thiruvananthapuram, Executive Engineer
Irrigation Division, Thiruvananthapuram, Assistant Executive Engineer, Channel Sub
Division, Neyyattinkara and Assistant Engineer, Dam Section, Neyyar Dam for their efforts
in drafting this document with all the inputs. We personally thank all the members of SPMU
for their efforts in addressing the issues that was raised time to time and which required
intellectual input and strategic thinking. Finally, we personally thank Sri. Rajesh S, Assistant
Director, Dam Safety for his painstaking efforts to finalise the document on a time bound
manner and without whose contribution this proposal would not have materialized.

Chief Engineer (I&D) Chief Engineer
IDRB, Vikas Bhavan Projects — 11
Thiruvananthapuram Thiruvananthapuram
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PREFACE

The river Neyyar is the southernmost river of the Kerala State with abundant supply
of water during almost all the seasons of the year. In order to harness the full potential of the
river a straight gravity type masonry dam across the river was constructed during the year
1952. The dam was constructed across Neyyar River at Chempilamodu near Kattakkada in
Thiruvananthapuram district, approximately 29 kilometres east of Thiruvananthapuram City.
The Project was first commissioned in 1959 and completed in 1976 and the project envisages
irrigating an ayacut of 11740 Ha. The Project has now become an integral part of the lives of
the people of Neyyatinkara Taluk and its surroundings, since it is the main source of water
for agricultural and drinking purpose.

The dam consists of a Straight gravity masonry dam across Neyyar river having a
length of 295 m and a height of 56 m and four earthen saddle dams of total length 491.36 m.
The spillway has length of 34.06 m with four radial type gates and two sluices for left and
right bank canals. The storage capacity of the reservoir is 106.20 Mm® with a design spillway
capacity of 809.4 cumecs.

The EAP is prepared using the Inundation map developed by Central Project
Management Unit (CPMU) for the following three causes of flooding : (1) A dam failure
caused by overtopping from the inflow design flood leading to breaching and uncontrolled
release of impounded water, (2) A non-flood dam failure caused by internal erosion (piping)
with the reservoir at full supply level leading to breaching and uncontrolled releases of
impounded waste and (3) A large controlled release flood without dam failure. The inundated
area falls in Neyyattinkara Taluk of Thiruvananthapuram District.
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Neyyar Dam
KLO7HHO0009

Thiruvananthapuram

Emergency Action Plan for Neyyar Dam was published in April 2019. This is
the....... Revisionin ............ as updatedin .........

Disclaimer

Every effort has been taken to estimate the severity of flooding and inundation
areas likely to be affected by Neyyar Dam in an emergency condition. These
estimates are based on available primary and secondary data. Every effort has
been made to foresee varied emergency possibilities and develop appropriate
notification procedures for timely rescue and relief operations. However,
implementation of the Emergency Action Plan (EAP) involves many agencies,
who are required to work in a coordinated manner to reduce the consequences
of the emergency triggered by the dam site condition. Effectiveness of the
rescue and relief operations depend on many factors including the adequacy and
accuracy of the estimation of the severity of flooding, coordinated efforts of all
the agencies involved in rescue and relief efforts and availability of facilities
like power telephones, road communications, etc. EAP Developer may
therefore, not be held responsible for the efficacy of the EAP.

Chief Engineer
Projects-II
Thiruvananthapuram
Mobile No : 9447246387
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Neyyar Dam
Project ID Code [KLO7HHO0009]
Approval and Implementation

This Emergency Action Plan has been prepared by State Project Management Unit in
collaboration with Neyyar Dam Officials. This version of the document is hereby approved.
This plan is effective immediately and supersedes all previous editions.

[Secretary to Govt, Water Resources Department] Date

| have received a copy of this Emergency Action Plan and concur with the notification
procedures.

[District Collector/ District Representatives] Date

| have received a copy of this Emergency Action Plan and concur with the notification
procedures.

[State Disaster Management Authority] Date

| have received a copy of this Emergency Action Plan and concur with the notification
procedures.

[State Dam Safety Organisation ] Date



Emergency Action Plan for Neyyar Dam

April 2019

Neyyar Dam

Project ID Code [KLO7HHO0009]
EAP Distribution List

By my signature, | acknowledge that I, or my representative, have reviewed this plan and

concur with the tasks and responsibilities assigned herein for my organization and me.

Authority

Name, Title, Phone

Address

Acceptance
Signature

Dam Owner(s) and
Representatives

Chief Engineer
Mobile No: 9447246387
Office No: 0471-2324394

Office of the Chief Engineer,
Projects - 11,
Thiruvananthapuram

Email - ceprjtvm@gmail.com

Superintending Engineer
Mobile No: 9446110109
Office No: 0471-2302737

Irrigation South Circle
Thiruvananthapuram
Email - seisctvm@gmail.com

District Collector,
Thiruvanathapuram

District Collector

Mobile No: 9447700222
Office N0:0471-2731177
Camp Office :0471-2318746
E-mail: dctvm@Kkerala.nic.in

Collectorate

Civil Station, Kudappanakunnu
Thiruvanathapuram

Kerala 695043

State Dam Safety
Organisation

Chief Engineer, IDRB
Mobile No: 9447780159
Office No: 0471-2784001

idrbtvm@gmail.com

Director (Designs), IDRB
Mobile No: 9446685757
Office No: 0471-2303972

idrbtvm@gmail.com

Office of the Chief Engineer
(1&D), IDRB, Vikas Bhavan
Thiruvananthapuram

Central Dam Safety
Organisation

Chief Engineer, CDSO
Mobile No: 9717333808
Office No: 011-26106848

Director, DRIP
Mobile No: 9958975928
Office No: 011-26192633

Sewa Bhavan, Sector 1,
RK Puram, New Delhi, 110066

CWC Library Buildings,
RK Puram, New Delhi,
110066

State Emergency Operation
Center, Kerala Disaster
Management Authority

Member Secretary

Email : keralasdma@gmail.com
Mobile N0:9400202927

Office N0:0471-2331345

Observatory Hills Museum,
Vikas Bhavan P O
Thiruvananthapuram, Kerala
695033

National Disaster
Management Authority

Advisor
advopscomn@ndma.gov.in

Mobile No:

Office N0:011-26701886

E-mail: controlroom@ndma.gov.in

NDMA Bhawan,A-1,
Safdarjung Enclave, New
Delhi - 110029

District Police Chief

Contact : Thiruvanathapuram
Title : District Police chief

Mobile No: 9447115601

Office N0:04862 233006

E-mail: sptvmrl.pol@kerala.gov.in

Thiruvanathapuram Rural
PMG , Vikasbhavan PO
PIN :- 695 033
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The District Fire and
Rescue Chief

Contact: Kattakada
Title: District Fire Officer
Phone No: 04712280101
E-mail:

Contact: Neyyattinkara
Title: District Fire Officer
Phone No: 0471-2222307

0471-2222101
Email:

Contact: Thiruvanathapuram
Title: District Fire Officer
Phone No: 0471 2333101

0471 2501255
Email:

Kollode, Kattakada, Kerala-
695571

TB Junction-Hospital Jct Rd,
Alummoodu, Neyyattinkara,
Kerala 695121

Near Housing Board Junction,
Chenkalchoola Colony,
Thycaud,
Thiruvananthapuram, Kerala
695014

The District  Health | Contact: Thiruvananthapuram Near Government Hospital

Officers Title: District Medical Officer Junction, Rishimangalam,
(Health), Vanchiyoor,
Mobile No: 9946105472 Thiruvananthapuram, Kerala
Office N0:0471 2471291 695035

Taluk Offices Contact: Kattakada

Title: Thahasildar

Ph. 0471 2291414

Mob: 8547618420

Email:
kattakadatalukoffice@gmail.com

Contact: Nedumangad
Title: Thahasildar

Ph. 0472 2802424

Moh: 9447700114
Email:

talukofficenedumangad@gmail.com

Contact: Neyyattinkara

Title: Thahasildar

Ph. 0471 2222227

Mob: 9447700113

Email:
talukofficenedumangad@gmail.com
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Village Offices,

Contact: Kallikkad

Title: Village Officer

Ph: 0471 2272944

Mob: 8547610229

Email:
villageofficekallikad@gmail.com

Contact: Amboori

Title: Village Officer

Ph: 0471 2246444

Mob: 8547610220

Email:
villageofficeamboori@gmail.com

Contact: Keezharoor
Title: Village Officer
Ph: 0471 2257628
Mob: 8547610222
Email:

villageofficerkeezharoor@gmail.com

Contact: Perunkadavila
Title: Village Officer

Ph: 0471 2277044

Mob: 8547610221

Email:

Contact: Thirupuram
Title: Village Officer
Ph: 0471 2262191
Mob: 8547610204
Email:

Contact: Athiyanoor

Title: Village Officer

Ph: 0471 2221244

Mob: 8547610203
Email:voathiyanoor@gmailc.om

Contact: Anavoor

Title: Village Officer

Ph: 0471 2251844

Mob: 8547610219

Email: anavoorvillage@gmail.com

Contact: Karode

Title: Village Officer

Ph: 0471 2216744

Moh: 8547610215

Email: vo-karode.Revekerala.gov.in

Contact: Veeranakavu
Title: Village Officer
Ph:

Mob: 8547610303
Email:

Contact: Chenkal
Title: Village Officer
Ph: 0471 2233444
Mob: 8547610213
Email:

Contact: Neyyattinkara
Title: Village Officer
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Ph:
Mob: 8547610202
Email: vo-ntnkara-Revekerala.gov.in

Contact: Kulathoor

Title: Village Officer

Ph: 0471 2216544

Mob: 8547610212

Email: vo-ntnkara-Revekerala.gov.in

Contact: Kollayil

Title: Village Officer

Ph: 0471 2233344

Mob: 8547610208

Email: vo.kolayil.revekerala.gov.in

Contact: Maranallur
Title: Village Officer
Ph: 0471 2298744
Mob: 8547610225
Email:

villageofficemaranallur@gmail.com

Contact: Vazhichal

Title: Village Officer

Ph: 0471 2271098

Mob: 8547610227

Email: vo.vzchl.revekerala.gov.in

Contact: Ottasekharamangalam
Title: Village Officer

Ph: 0471 2257444

Mob: 8547610228

Email:

villageofficeosmangalam@gmail.com

Contact: Kulathummal

Title: Village Officer

Ph: 0471 2295344

Mob: 8547610226

Email:
villageofficekulathumal@gmail.com

Contact: Mannoorkara
Title: Village Officer

Ph: 0472 2853341

Mob: 8547610304
Email:

villageofficemanoorkara@gmail.com

Contact: Vellarada
Title: Village Officer
Ph: 0471 2243444
Mob: 8547610218
Email:

villageofficemanoorkara@gmail.com
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Neyyar Dam
Project ID Code [KLO7HHO0009]

Log Sheet of Changes

The following changes have been made to the EAP and revisions have been provided to the
people shown on the EAP Distribution List.

Date Change Made Signature
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Emergency Action Plan Neyyar Dam

Project ID Code [KLO7HHO0009]
1. Purpose

The purpose of this Emergency Action Plan (EAP) is to identify emergency situations that
could threaten Neyyar Dam and to plan for an expedited, effective response to prevent failure
of the dam and warn downstream residents of impending danger. This plan defines the
notification procedures to be followed in the event of a potentially hazardous situation. The
procedures are intended to protect lives and prevent property damage from an excessive
release of water from the dam spillways or an uncontrolled outflow of water from the
breached portion of dam.

2. Dam Description

2.1. General

Neyyar Dam and Reservoir are owned and operated by Irrigation Department, Kerala.
The dam was constructed across Neyyar River at Chempilamodu near Kattakkada in
Thiruvananthapuram district, approximately 29 kilometres east of Thiruvananthapuram City.
The Project was first commissioned in 1959 and completed in 1976 and the project envisages
irrigating an ayacut of 11740 Ha. The Project has now become an integral part of the lives of
the people of Neyyatinkara Taluk and its surroundings, since it is the main source of water
for agricultural and drinking purpose.

A vicinity map showing the location of the dam is presented in Annexure 1. Inundation maps
showing the areas subject to flooding as a result of a dam failure are provided in Annexure 2.
The inundation area is described in further detail in the Inundation Area section of the report.
Lastly, a description of the dam, its spillways, and other features are outlined in the Dam
Description in Annexure 4.

The main dam is a straight gravity masonry dam, 295m long. Height of the dam above the
deepest foundation is 56.08m. The spillway length is 34.60m with 4 Nos of radial gates each
having size 8.656mx5.18m. There are four earthen saddle dams; one on the right bank side
and three nos on the left bank side. The total length of all saddles is 491.66m and the
maximum height is 12.19 m.



Emergency Action Plan for Neyyar Dam April 2019




Emergency Action Plan for Neyyar Dam April 2019

2.2.Reservoir Operations

Reservoir Features:

FRL : 84.75m

MWL : 84.75m

TBL : 85.65m

MDDL : 65 m

Crest of Spillway : 79.55m

Dead storage Capacity : 10.52 Mm®

Gross storage Capacity : 106.25 Mm®
Revised Peak Flood : 2643 Cumecs (SPF)
Type of Spillway : Ogee Spillway
Type of Gate : Radial

No of Bays : 4 Gates of 5.18 m (W) X 8.65 m (H) each
Spillway Capacity : 809.40 m*/s

Regulation of Spillway Shutters

The Assistant Engineer in charge of the dam shall be responsible for the operation of
the spillway shutters. All the water reaching the reservoir from the catchment shall be
impounded until the level in the reservoirs reaches about two feet below the full reservoir
level. Daily readings of the reservoir level shall be taken at 8:30 am. All the data regarding
the reservoir shall be sent to the Assistant Executive Engineer, Executive Engineer,
Superintending Engineer, Chief Engineer and to Dam Safety Head Quarters from time to
time. When the water level is raising and reaches 83.25 m the water level shall be noted every
6 hours. When the level reaches 83.75 m the level shall be noted every two hours. When the
level reaches 84.4 m the water level shall be noted every hour and the inflow rates should be
computed.

When the reservoir level is raising rapidly it is expected that the spillway shutters may
have to be opened to let down the flood water, timely flood warning shall be given to the
people in the downstream areas.

When the water level reaches 83.25 m the Assistant Engineer in charge of the dam
shall give the first warning by sending message (SMS/Email) “ Neyyar Reservoir level at
83.25 m only 1.5 metre below Full Reservoir Level” to the following officers:-

1. The Assistant Executive Engineer, Channel Sub Division, Neyyattinkara

2. The Executive Engineer, Irrigation Division, Thiruvananthapuram.

3. The Superintending Engineer, Irrigation South Circle, Thiruvananthapuram
4. The Tahsildar, Kattakkada
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5. The Tahsildar, Neyyattinkara
6. The Tahsildar, Thiruvananthapuram

The Assistant Executive Engineer/Executive Engineer shall convey the message to the
following officers.

1. The District Collector, Thiruvananthapuram

2. The District Police Chief, Thiruvananthapuram

3. The Chief Engineer, Projects — Il Thiruvanathapuram
4. The Chief Engineer, DSO, IDRB, Thiruvananthapuram

When the water level reaches 83.75 m the Assistant Engineer in charge of the dam shall give
the second warning by sending message (SMS/Email) “ Neyyar Reservoir level at 83.75 m
only one metre below Full Reservoir Level” to the officers as above and the Assistant
Executive Engineer/Executive Engineer shall convey the message to the concerned officers
as above.

. When the level is nearing 84.40 m, the Assistant Engineer shall closely watch the
inflow rate, rise in the water level etc and obtain further instructions from the Assistant
Executive Engineer/Executive Engineer  (in consultation with the District Collector)
regarding the opening of the spillway shutter.

When the reservoir level reaches 84.40 m, the following messages (SMS/Email) “Neyyar
Reservoir level at 84.40 m shutter being opened” shall be sent to the officers as mentioned
above.

After opening the spillway shutters, the inflow shall be closely monitored and adjust
the shutters accordingly so as to keep the water level below 84.75m (FRL)

3. Responsibilities
3.1. Dam Owner's Responsibilities

The Dam owner, Irrigation Department, is responsible for all dam operation and
maintenance. This EAP is not intended to designate a specific person for a specific
responsibility but instead will designate the person’s duties or job description for both, before
and during an Emergency event (Tablel).

Table 1- Dam Owner's Responsibilities
Officer Designation  Responsibilities (During Preparedness and Emergency Events)

Preparedness Responsibilities:

Executive Engineer
(Emergency Planning

e Coordinate routine inspections and Dam's Operations as
Manager)

per guidelines for safety inspection of dams.
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e Conduct pre and post monsoon inspection of dams.

o Ensure effective transmission of hydro-metrological and
stream flow data through different means.

e Ensure proper accessibility to all vulnerable points for
constant monitoring during emergency situations

e ldentify primary and secondary communication systems,
both internal (between persons at the dam) and external
(between dam personnel and outside entities).

e Provide security measures at the dam (CCTV surveillance,
security guards, fencing).

e Ensure the availability of adequate staff at dam site during
holidays, nights and round the clock in weekdays.

e Ensure that the EAP is functional and staffs are familiar
with their responsibilities.

e Ensure that a signboard is installed and clearly visual in
different locations at dam site and operation room, with the
most common evidence of distress and corresponding
levels of alert and remedial actions.

e Ensure all the equipment/means at dam site to response to
an emergency are easily accessible and well maintained
(generators, vehicles, lanterns, radios, heavy equipment,
etc)

e Ensure the installation and proper maintenance of a
warning system (sirens, horns) in the critical areas within
the floodplain (less than 2 hours of wave arrival time)

e Ensure the current approved version of the EAP is
available to all relevant stakeholders (those who have a
functional role in the emergency response)

e Ensure all necessary means to manage the emergency
response are available and operative in the Emergency
Operation Center.

e Participate in exercises for test/improvement of this EAP.

e In charge of organizing publicity at strategic points in
Dam. area limited for forewarning people on opening of
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gates.

During Emergency Responsibilities:

e Ensure a continuous and reliable communication with dam
site officers

e Receive and assess any distress condition as notified by
site engineers, observer or regular inspection.

e Classify the incident/distress condition reported by the
observer into the different Emergency Levels (Blue,
Orange, Red) based on the ANNEXURE 4 (Emergency
Level Determination/Action Sheets) and ANNEXURE 2
(Inundation Maps)

e Initiate/implement the Emergency Action Plan and the
Emergency Operation Centre if it is deemed necessary

e ldentify the areas that would be potentially impacted by
the emergency events.

e Provide updates of the situation to the District(s) Disaster
Management Authority to assist them in making timely
and accurate decisions regarding warnings and
evacuations.

e Propagate the emergency information to other relevant
stakeholders.

e Support the communication needs of local emergency
authority.

Preparedness Responsibilities:

e Conduct routine inspections as per guidelines for safety

) ) inspection of dams and follow up on the events, if any
Dam Site Engineers

. i noticed.
(Assistant Executive
Engineer, Assistant e Continuous monitor & surveillance of dam and
Engineers, Junior appurtenant structures looking for evidence of distress as
Engineers) mentioned in Annexure 4

e Conduct Pre and Post monsoon Inspections along with the
Emergency Planning Manager

e Inform the Emergency Planning Manager about any
irregular/unusual condition at dam site and keep him/her
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posted about any progression/change

Operate dam's gates/under sluices, under the express
direction of Chief Engineer / Superintending Engineer /
Executive Engineer

Conduct routine dam maintenance

Collect instrumentation measurements, evaluate and report
if found necessary.

Ensure that all the data are properly recorded.

Ensure effective working conditions of the warning system
(Sirens)

Participate in exercises for test/improvement of this EAP

During Emergency Responsibilities:

Monitor the emergency event at dam site and keep posted
the Emergency Planning Manager about any change in
development

Contact the supplier / contractors

Supervise the work of the labour contractors and
machineries engaged in the site for rehabilitation /
remedial works

Conduct the remedial actions as per Action Data Sheets
(Annexure 4)

Preparedness Responsibilities:

Superintending
Engineer

Ensure an annual review of the EAP

Coordinate the annual / regulator testing events of the
EAP, such as tabletop exercises, mock drills, stakeholder’s
consultation.

Coordinate training events in problem detection,
evaluation and appropriate corrective measures

Supervise the functioning of control room and ensure to be
well equipped with all type of information to facilitate the
rescue and relief operations.
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e Ensure proper access to site at the earliest possible

e Ensure that all related machinery / equipment are in
running conditions and can be deployed as per requirement
at emergency site

e Formation of Purchase Committee / Committee in
consultation with Chief Engineer for Procurement of
Material from Appropriate Source through Spot purchase

e Ensure the correctness of Gauge Discharge sites under his
control every year well before monsoon

e Have a constant liaison with Indian Meteorological
Department (IMD) and other National / International
agencies involved in forecasting.

During Emergency Responsibilities:

o Provide decision support and technical support to
Emergency Planning Manager as appropriate

e Have a constant liaison with Indian Meteorological
Department (IMD) during emergency periods related with
flood events

e Advise the Emergency Planning Manager of the
emergency level determination, if time permits

e Disseminate information and make contact to utilize media
as appropriate at the time of emergency on behalf of Chief
Engineer, Projects - I

Preparedness Responsibilities:

e Assist the Dam Owner's officers in preparation of Action
Data Sheets (Annexure - 4)

e Recommend specific actions in order to improve the
Chief Engineer readiness of emergency actions

e Support and Monitor the remedial construction activities
such as earth moving, special investigations, etc.

e Decide depending upon the quantum of
repair/reconstruction work, whether the work is to be got
executed through large construction firms or purely
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through the department or small contractors.

e Undertake an engineering assessment of the safety hazard
at the dam in collaboration with the State Dam Safety
Organization

During Emergency Responsibilities:

e Advice the dam's Emergency Planning Manager /
Superintending Engineer with the emergency level
determination, if time permits.

e Advice the dam's Emergency Planning Manager /
Superintending Engineer with remedial actions to take if
Blue / Orange events occurs, and if time permits.

e Direct specific and appropriate procedures to open/close
the spillway's gates during the reservoir operation.

e Play the role of "Public Affair's Officer" in case external /
public notifications should be released.

e Keep close watch on the different activities being carried
out by different agencies at the time of emergency

3.2.Dam Safety Organization’s Responsibilities

The following are the basic emergency planning and response roles and responsibilities for
the dam safety authorities (State and National level). The Dam Safety Organization (DSO) is
the first point of contact for alert.

Is the responsibility of the Dam Safety Organizations undertaking an engineering
assessment of the safety hazard at the dam.

The DSO may inspect the Dam at its discretion and inform the Emergency Planning
Manager if Neyyar dam is considered to be at alert.

The DSO may advise the Dam Owner / Emergency Planning Manager of remedial
actions to take if / events occur.

The DSO may have an active role in / RED levels of alert. The DSO may
advise the Dam Owner/Emergency Planning Manager of the emergency level
determination.

A DSO's officer may be called on to be the Subject Matter Expert at the Emergency
Operation / Response Center.
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e The DSO is responsible for reviewing and accepting the Emergency Action Plan,
before its final publication.

e State Dam Safety Organization shall constitute a Dam Safety Review Panel
consisting of engineers, geologist and hydrologist to analyse the distress conditions of
Dam periodically.

e Support for the preparation of asset management plans, emergency preparedness
plans, emergency warning systems, flood plain mapping, preparation of flood
inundation maps in different areas for the river Basin and downstream impact
mitigation measures

e Focus on legal, regulatory and technical frameworks for dam safety assurance

e Participate / Conduct a stake holders meeting before finalization of the Emergency
Action Plan

3.3 Responsibilities for Notification

After an event level has been determined appropriated notifications should be made in
accordance with the corresponding notification Flow Chart provided in this EAP (See
Notification Flow Chart Tab). This Notification Flow Chart list the names and contact
information and identifies who is to be notified of a dam safety incident, by whom, and in
what order. Alternate contacts and their confirmed telephone number is also listed, in cas
primary contact is unavailable. Each official listed in the notification flowchart should be
familiar with it and immediately notify the Emergency Planning Manager in case of cessation
of his/her functions within the organisation.

Table 2- Responsibilities for Notification

Officer Designation Responsibilities During Emergency Events

e Notify the District Disaster Management Authorities
(District Collector) in case of / Red alert

e Notify the District Authorities about any emergency

Executive Engineer response actions at dam site and their impacts in the
(Emergency Planning downstream area (e.g. large releases)
Manager)

¢ Notify the District Collectors / Relief Authorities involved
in the emergency response actions with information about
condition at dam site

e Where the residences located immediately downstream of a
dam that would be inundated within minutes of a dam
failure, wherein the available warning time is very limited,
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Dam Site Engineers
(Assistant Executive
Engineer, Assistant
Engineers)

Superintending
Engineer /
Chief Engineer

District Collector(s) /

District Disaster
Management
Authority

Relief Authorities
(Police Department,
Civil Defense, Army
Forces)

in that cases, Emergency Planning Manager will arrange to
notify the residences directly without waiting for the local
administration to act upon before an emergency situation
develops.

Keep inform the Emergency Planning Manager about the
progress of the situation at dam site

Notify Dam Safety Organization and request technical
advice as required.

Notify / inform higher authorities on the mishap as per
notification flow chart of particular alert level as per
situation at site.

Notify / inform media representatives about the emergency
situation.

Define emergency situations for which each medium will be
utilized and include an example of a news release that
would be the most effective for each possible emergency,
avoiding disseminate false / overstated messages among the
population.

Implement the Notification Flow chart for regional and
State Disaster Management Contacts

Contact Local Law Enforcement Authorities and Relief
Authorities under their jurisdiction

Liaising and coordinating with Early Warning Agencies like
IMD, CWC, INCOIS, etc. for disaster specific information
and disseminating the information for coordinating with the
State Government, and facilitating the deployment of NDRF
in the disaster affected districts during disaster.

Issue public announcements in coordination with Dam
Owner's officials and media representatives about the status
of the emergency event

Notify downstream residents in vulnerable areas.

Provide to the District Disaster Management Authority
precise and accurate feedback information about the
progress of relief actions and advise when the emergency
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can be terminated.

e Notify to their corresponding command the necessity to
deploy more resources to attend the rescue and relief
actions.

e Disseminate wide public awareness during emergency
condition of Dam through Social Media Platform such as
Facebook, Twitter, Whatsapp & Instagram.

e The news media, including radio, television and
Media newspapers, should be utilized to the extent available and

Representatives appropriate.

e Pre-plan in coordination with Chief Engineer /
Superintending Engineer the most effective way to
disseminate the most delicate and common emergency
situations among the population. Pre-defined news shall be
available in order to improve readiness of the decision-
making process

3.4.Responsibilities for Evacuation

The Thiruvananthapuram District Disaster Management Authority or District Police/ Fire and
Rescue Chiefs and revenue department are responsible for initiating evacuations. Fire and
Police Departments in co ordination with the District Administration are also responsible for
the same. The various village offices as mentioned under EAP Distribution list as per the
direction of the taluk offices namely Kattakkada, Nedumangad and Neyyattinkara also play
direct role in the evacuation process.

District Collector acting as District Disaster Management Authority is responsible to
coordinate actions along with the following specialised teams/forces: Police and Fire
Department, National Disaster Management Authority (Response Force), Civil Defence,
Army Forces.

Within their responsibilities are:
UNDER (Preparedness)
e Participate in review, updates and exercises of the EAP.
¢ Dissemination among the population king them aware about their own risks.

e Conduct training/education programs among the population in regard how to act
before, during and after emergency events such as flash floods.
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UNDER ALERT

Prepare emergency response personnel for possible evacuations that may be needed if
a RED alert is declared.

Provide resources as necessary to the dam owners.

Serve as the primary contact responsible for coordination of all emergency actions for
potentially affected communities.

Consider drafting a State of Local Emergency in preparation for RED alert.

Maintain close liaison with the district and State Governments as well as the nearest
units of Armed Forces/Central Police organisations and other relevant Central
Government organizations like Ministries of Communications, Water Resources,
Health, Drinking water, Surface Transport who could supplement the efforts of the
district administration in the rescue and relief operations.

Decide in coordination with the Emergency Planning Manager when to terminate the
Emergency

UNDER RED ALERT

Intimate warnings and order evacuation of people under vulnerable areas as per
inundation maps (Annexure 2)

Direct local emergency response services (may include local law enforcement) to
carry out the evacuation of people and close roads/crossings within the evacuation
area (see local Evacuation Plan, Annexure 2 and Annexure 3 tables)

Declare a State of Local Emergency, if required.
Provide resources as necessary to the dam owners.

Decide in coordination with the Emergency Planning Manager to terminate the
Emergency.

Police Department Responsibilities

Warn the public under the vulnerable areas in their jurisdiction as per inundation
maps (Annexure 2)

Secure and control access to evacuated areas

Install barricades in the affected bridges and crossings as per Annexure 3 flood
hazard values

Assist in conducting rescue and recovery operation as required.
Ensure proper access to the emergency services

Prioritize the vehicle movement to the emergency site
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e Control the traffic and divert through alternative routes
e Ensure no unauthorised persons entering into the emergency site

e Permit with minimum delay the entry of authorised personnel and recognised outside
agencies, vehicles etc involved in the emergency operations that come to help.

e Any other responsibility as entrusted by higher officers.

Fire Department, Army & Navy Forces Responsibilities

e Assist in evacuation operations and initiate the evacuation of impact areas in
cooperation with Emergency Management Agency and Police Department.

e Request mutual aid for boats and initiate rescue of trapped residents as needed.

e Supply special equipment/teams to support rescue operations (eg.Helicopter, divers,
off-road and amphibious vehicles).

3.5.Responsibilities for Termination and Follow-up

Once EAP operations have begun under , or RED alerts levels, the EAP
operations must eventually be terminated and follow up procedures completed. EAP
operations can only be terminated after completing operations under RED or alert
level. If Event Level is declared, the operations must be designated RED Event
Level or before terminating the EAP operations.

Please check the Action data sheets (Annexure 4) for further details in when to declare an
emergency event terminated. Table 3 below shows the main responsibilities in the
termination and follow up process.

Table 3- Termination and Follow up Responsibilities

Officer Designation Responsibilities ( Termination and Follow Up )

e Declare the termination of the emergency operations in
coordination with District Disaster Management Authority

Executive Engineer i
and Relief / Response Forces.

(Emergency Planning

Manager) e A detailed report to be compiled

e Conduct a post review of the EAP procedures.

e ldentify EAP procedures that were followed effectively, as
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Superintending Engineer /
Chief Engineer

Dam Safety Organisation
(State / Central level)

District(s) - All districts -
and National Disaster
Management Authority

4. Communication Networks

well as any ways that the EAP could be improved.

Identify the causes that could have triggered the emergency
event and propose actions to improve readiness and early
detection. Support from the Dam Safety Organization may
be requested in this regard

For Major Emergencies, the Emergency Planning manager
will maintain detailed records of cost expended and will
prepare a detailed report in this regard.

Ensure that all parties that participated in the EAP activities
are involved in the review process.

Impose a time frame within which the EAP review is to be
completed. Propose any ways that the EAP could be
improved.

Present the final results of the EAP evaluation in a
documented report to Government

Ensure that there is no danger of spread of any epidemics or
water borne diseases after the floods.

Identify in coordination with the Emergency Planning
Manager the causes that could have triggered the emergency
event and propose actions to improve readiness and early
detection. A report should be presented to the dam owner's
authorities in this regard.

Declare the termination of the emergency operations in
coordination with Emergency Planning Manager and Relief /
Response Forces.

Identify EAP procedures that were followed effectively, as
well as any ways that the EAP could be improved.

Local officials and downstream residents will be notified by landline telephone, if available;
otherwise via cell phones or emergency personnel (in person or using their radios). The
various networks for emergency use include the networks of the following:
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o District Collector / District Disaster Management Authority
¢ Indian Meteorological Department

e Central Water Commission

o All affected District Police and Fire Departments

e State Disaster Management Authority

e Army / Navy Forces

Sample public announcements appear in Annexure 6 and internal suggested phone messages
are also available in each notification flow chart. Verification or authentication of the
situation can be made by contacting the Emergency Planning Manager and the corresponding
District Disaster Management Officials (See District-wise Notification Flow Charts Tab).
Television, Radio and bulk SMS facilities of the local Mobile Network Operators can be used
as much as possible to notify area residents of the possible dangers.

As per notification responsibilities (Section 3.3) public announcements are to be issued by the
concerned District Disaster Management officials and the Chief Engineer in coordination
with media representatives.

5. Emergency Detection, Evaluation and Classification
5.1 Emergency Detection
5.1.1. Situations

Many dam conditions can lead to emergency situations, not all of which will require the
implementation of the EAP. However, if any of them occur, the appropriate actions must be
taken. Annexure 4 of this EAP shows the most common emergency situations that may
emerge in Neyyar Dam and appurtenances, along with the corresponding specific actions to
be done by each of the dam's officials. Some of these emergency situations are summarized
as follows:

Severe Storms / Inclement Weather : Although generally not in themselves a threat to the
dam, severe storms and other inclement weather conditions can contribute to an existing
problem and hinder any remediation efforts. Severe storms also cause the uncontrolled
release of floodwater and increase flow in already rain-swollen areas.

Tropical cyclones : Tropical cyclones do occur in the area, with the potential for structural
damage to the dam, possibly resulting in its failure. If a tropical cyclone has struck in the
area, an inspection of the dam for any signs of damage will be appropriate.
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Earthquakes: Neyyar dam is located in the Seismic Zone Number I1l. This zone is classified
as Moderate Damage Risk Zone which is liable to MSK VII. and also 7.8. The IS code
assigns zone factor of 0.16 for Zone Ill. Therefore, an earthquake is a possibility, and
appropriate post-earthquake inspections should be performed.

Sabotage: A threat to damage the dam has been made. Appropriate actions must be taken to
protect the dam.

5.1.2 Signs of Failure

Site engineers in coordination with the Executive Engineer, Irrigation Division,
Thiruvananthapuram are responsible for conducting routine inspections and identifying
conditions that could indicate the onset of problems leading to a dam failure. The early
identification of potentially dangerous conditions can allow time for the implementation of
the EAP. The following sections describe some of the different types of failure which could
lead to a dam failure.

e Seepage Failure: Although all earthen embankments allow some minor seepage
through the dam or the foundation, excessive, uncontrolled seepage can result in
piping (the movement of embankment material in the seepage flow) and lead to
failure. Piping can occur for years at a slow rate. If the piping has progressed to a
dangerous level, it will be evident by increased flow or the discharge of muddy water
(or both). At that stage, immediate action to stop the piping is needed. Fully
developed piping is difficult to control and is very likely to result in failure. A
whirlpool in the reservoir is a sign of uncontrollable piping and necessitates
immediate emergency action.

e Embankment or Foundation Sliding: Sliding is usually first apparent when cracks or
bulges in the embankment appear. Slides with progressive movement can cause
failure of the embankment.

e Structural Failure: The structural failure or collapse of any non-overflow portion of
the dam, spillway or spillway gates could result in loss of the reservoir. A structural
failure of a portion of the spillway could cause piping and possibly embankment
failure

e Overtopping Failure: Overtopping of the embankment results in erosion of the dam
crest. Once erosion begins, it is very difficult to stop.

5.2. Emergency Evaluation and Classification

This section lists the conditions and actions which may be used to classify the level of emergency
response, as a guide for the Emergency Planning Manager (Executive Engineer, Irrigation Division,
Thiruvananthapuram).  Specific dam observations and corresponding emergency classification levels
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can be found in Annexure 4, along with appropriate and recommended actions to follow in
each case.

Internal Alert Condition - A "watch" condition. A problem has been detected at the dam
that requires constant monitoring. At this time, the distress condition is manageable by dam personnel.
The Emergency Planning Manager (Executive Engineer, Irrigation  Division,
Thiruvananthapuram) along with the support of site engineers will be responsible for monitoring and
repair as soon as possible and implementing the appropriate Notification Flowchart. The following is a
list of conditions that would initiate this condition:

 Cloudy or dirty seepage or seepage with an increase in flow, boils, piping, or bogs
Seepage around conduits

» Large sinkholes with corresponding seepage anywhere on the embankment or downstream
from the toe

» Any slide that degrades the crest of the embankment or that is progressively increasing in size
»  Cracking or movement of any concrete structure

» Anincrease in the reservoir level leading to engagement of the emergency spillway
Exceptionally heavy rainfall in the catchment of the dam reservoir

External Alert Condition — This is indicative of a dam condition that is progressively
getting worse; and there is a high probability of dam failure. Although there is no immediate danger, the
dam could fail if conditions continue to deteriorate. The Emergency Planning Manager (Executive
Engineer, Irrigation Division, Thiruvananthapuram) will be responsible for initiating immediate
repairs, including lowering the reservoir if appropriate and implementing the appropriate Notification
Flowchart. The following is a list of conditions that would initiate this condition:

« Any spillway's release matching with an alert in accordance with

Annexure 4

 Large boils, increasing in size and flow rate, especially if there is flowing muddy water
«  Significantly increasing seepage, especially flowing muddy water

+ Slides involving a large mass of material that impairs the crest of the dam and is continuing to
move

«  Sinkholes with seepage flowing muddy water

 Large cracks, movement or failure of a portion of any major concrete structure that forms an
integral part of the dam

» Anincrease in the reservoir level to near the top of the dam

»  Overtopping of a dam that is not designed for overtopping

+  Near to 'Design Flood' inflow forecast

External Alert Conditions RED - These are "failure” conditions. Either the dam is in immediate
danger of failing or has already failed. No time remains to implement measures to prevent failure.
Evacuate immediately. Evacuation efforts will continue until the situation is stabilized. The
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Emergency Planning Manager (Executive Engineer, Irrigation Division,
Thiruvananthapuram) is responsible for implementing the appropriate Notification
Flowchart. The following is a list of conditions that would initiate “imminent dam failure” or
"dam failure” conditions:

« Any spillway's release matching with a RED alert in accordance with Annexure 4

» Rapidly increasing boils or the presence of new, significantly flowing Dboils,
particularly muddy ones near previously identified ones

« Rapidly increasing seepage, especially flowing muddy water

» Slides involving a large mass of material or which have degraded the crest of the em-
bankment to a level that approaches the water surface level, or if significant seepage
is observed through the slide area

« Settlement that is predicted to degrade to the reservoir level
» Cracks that extend to the reservoir level
» Significant movement or failure of any structure that forms an integral part of the dam

. Uncontrollable release of the reservoir

5.3. Previously Known Problems

Insufficient Discharge Capacity : The design flood hydrographs were simulated for the PMP rainfall
using the derived synthetic unit hydrograph of the basin. The routing of the flood hydrograph
corresponding to the extreme flood event, entering the reservoir was done and the outflow hydrograph
was simulated. The maximum elevation of water surface during reservoir routing for the situations
analysed (Situations 1 and 2) are at/above +85.645 m and is above the level corresponding to top of non-
overflow section of dam (+85.645 m ). It is seen that the spillway capacity is not sufficient to pass the
extreme flood event that is likely to come into the reservoir. Moreover the chance for overtopping of the
dam is also seen in the study. Thus the dam is not safe during extreme flood event that is likely to come
into the reservoir.

Instrumentation: Several instruments are not in working conditions which hinders proper
monitoring of the dam performance.

6. PREPAREDNESS

Preparedness actions are to be taken both before and following the development of
emergency conditions and should identify ways of preparing for an emergency, increasing
response readiness in a uniform and coordinated manner, and helping to reduce the effects of
a dam failure. The following are some steps that could prevent or delay failure after an
emergency is first discovered.
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6.1 Surveillance

Round the clock surveillance at the dam and its appurtenant (on the rim of reservoir (left &
right)) will be carried out by site engineers during emergency situations. For this, the posting
of special observer of high experience and keen observation is an important requirement of
EAP during high flood period. To ensure that the whole system (including civil structures &
mechanical installations) is being maintained well upto satisfactory level, the repair
maintenance must be carried out as per requirement of O & M of Neyyar Dam. In addition it
must be ensured that maintenance and upkeep of different components is carried out and will
be only possible through deployment of well procedure conversant and trained staff. The list
of such persons should be displayed on a photo frame mounting at convenient safe places at
dam site and list of local telephone numbers inside the dam & outside the dam area. It will be
updated from time to time for any change.

6.2 Response on forecast of excessive inflow

Close co-ordination with IMD shall have to be made by the dam engineers especially during
monsoons for their forecast and measures to be taken accordingly. Dam Engineers as well as
Emergency Planning Managers will respond to the situation of excessive inflow forecast in
close co-ordination with IMD especially during monsoons for their forecast by way of
controlled spillway releases as per the warning levels as per warning levels in Clause 2.2 of
Reservoir Operations. Warnings will be intimated to the affected downstream authorities and
24 x 7 monitoring will be initiated.

6.3 Response during weekends and holidays

The Standard Operating Procedure with Reservoir Operation & Maintenance Manual and
Gate Operation Manual are strictly followed throughout the year whether it is
weekends/holidays/night. Executive Engineer (Dam Division) will be available for
emergency response during weekends and holidays and can be present at the dam site within
15 minutes of detection of an emergency condition. In case of non-availability of the
Executive Engineer (Dam Division), the Assistant Executive Engineer (Dam Division)
will take his responsibilities.

6.4 Response during periods of darkness and adverse weather

The Executive Engineer (Dam Division) and Site Engineers will arrange for access to
generators and lights to adequately monitor the situation. Site Engineers will ensure the
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generators and emergency light are well maintained and available under any circumstances.
Executive Engineer (Dam Division) will be able to access the site during adverse weather
conditions by off road vehicle.

6.5 Access to the site

Alternate access routes are available in the event of an emergency at the dam. In addition to
the access to the dam through the main gate, the ring road leading to the right bank saddle
dam can be used for this purpose. From this road, the dam can be approached through the
gate near the Sivananda Ashramam. Another access to the left bank side of the dam is
possible from Pantha.

Access to Site

Centre

Lion Safari Parks Neyyar @

thoma Church €3
Devancode | ¥
Adhyatma &3
thalaya ashram ¥
Neyyar
Wildlife
Kallikkad O Sanctuary

Cathoalic Church ¢

Sl Kallamam Y
St.Pauls Malankara

[ Catholic Church
* Kalipara gy

E Lokambika Temple ¥
India Post Patta

: P,

iakavu Bank 13
ONAM Thampuran T

[[= g =]

6.6. Remedial Actions

Preparedness and remedial actions can be taken in an emergency to prevent the catastrophic
failure of the dam, but such repairs should be undertaken with extreme caution. The repairs
are only temporary, and a permanent repair should be designed by an engineer as soon as
possible.

Specific actions for different emergency situations are described in the Annexure 4 (Action
Data Sheets), which can be used in conjunction with Annex 4- Emergency Level
Determination - Action Data Sheet Index). Examples of the actions to be taken for dam's
officials under the direction of a professional engineer or contractor are described below. In
all cases, the appropriate Notification Flowchart must be implemented and the personnel of
the State Dam Safety Organization be notified.
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Consider the following preparedness actions if the dam's integrity is threatened
by:

Seepage Failure

» Plug the flow with whatever material is available (hay, bentonite, or plastic) if the en-
trance is in the reservoir.

« Lower the water level in the reservoir by using the low flow outlet and pumping if
necessary, until the flow decreases to a non-erosive velocity or until it stops. Place an
inverted filter (a protective layer of sand and gravel) on the exit area to hold the mate-
rial in place.

« Continue operating at a lower level until a repair is made.

Embankment or Foundation Sliding

« Lower the water level in the reservoir by using the low flow outlet and pumping if
necessary at a rate and to an elevation considered safe, given the slide condition.

 Stabilize the slide, if on the downstream slope, by weighting the toe area below the
slide with soil, rock, or gravel.

» Continue operating at a lower level until a repair is made.

Structural Failure

« Implement temporary measures to protect the damaged structure, such as placing rock
riprap in the damaged area.

« Lower the water level to a safe elevation through the low flow outlet and by pumping
if necessary.

7. Supplies and Resources

7.1 Contracts

If Dam Project's personnel and resources prove to be inadequate during an
emergency, requests will be made for assistance from other local jurisdictions, other
agencies, and industry, as needed. Such assistance may include equipment, supplies, or
personnel. All agreements will be entered into by the following authorized officials, as
deemed necessary to prevent the failure of the dam:

= Emergency Planning Manager (Executive Engineer, Irrigation Division,
Thiruvanathapuram)
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= Superintending Engineer, Irrigation South Circle, Thiruvananthapuram
= Chief Engineer, Projects — Il

7.2 Equipment and Supplies

Equipment that is available for use and local contractors that can be contacted to provide
equipment during an emergency event are listed in Annexure 5.

7.3. Reports
Pre-monsoon and post-monsoon inspections of the dam are made every year during the
month of May and December respectively by the Site Engineers in coordination with
the Emergency Planning Manager (Executive Engineer, Irrigation Division,
Thiruvananthapuram) to evaluate its structural safety, stability, and operational
adequacy. In the event of an abnormal occurrence, reference to these reports,
particularly the photographs, can be beneficial in the evaluation of a potential problem.

Technical records such as drawings and inspection reports are stored and carefully
maintained at the Control Room in dam site and in the Emergency Planning
Manager's Office. Site Engineers are familiar with the location of the documents in
the event of an emergency situation.

8. Emergency Operations Centre

8.1 Activity Log
Any unusual or emergency condition should be documented, including the following:
« Activation or deactivation of emergency facilities

» Emergency notifications to other local governments and to state and central government
agencies

« Significant changes in the emergency

* Major commitments of resources or requests for additional resources from
external sources

 Telephone calls should be recorded in chronological order

« Issuance of protective action recommendations to the public

» Evacuations

» Casualties

Termination of the incident

8.2 Costs of the Emergency Operations Centre
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For major emergencies, the emergency operations centre will maintain detailed records of costs
expended. These records may be used to recover costs from the responsible party or insurers, or as a
basis for requesting financial assistance for certain allowable response and recovery costs from the state
or central government. Documented costs should include:

Personnel costs, especially overtime

»  Equipment operation

» Equipment leasing and rental

«  Contract services to support emergency operations

. Specialized supplies expended in emergency

operations

9. INUNDATION AREA

Inundation maps in Annexure 2 illustrate the areas subject to flooding from a failure of the
main dam and others recurrent flood scenarios (Table 5). The maps were prepared using the
results of a two-dimensional flow analysis and contain profiles of the peak flood levels
expected, as well as an estimation of the time from the beginning of the breach to the moment
the location start to be inundated. More hazard reference values such as depth, velocity,
vulnerability, and water surface elevation are included in Annexure 2 in both, tabular and
map format for each of the affected locations

Table — 5 Scenarios included in the Emergency Action Plan

Annexure Scenario Hazard Parameters No. of Tiles
Index

Large Controlled Depth, Velocity, Water Surface Elevation,

2A - 16
Release Vulnerability

. Depth, Velocity, Water Surface Elevation,

2B T . . . 2
Over Topping Arrival Time, Vulnerability 0

2 Non-Flood Failure Depth, Velocity, Water Surface Elevation, 20

Arrival Time, Vulnerability

After examining the results of the breach analysis of Neyyar Dam, it has been determined that there
were a significant number of structures that could be affected due to a design flood or sunny-day dam
breach. These structures are located along the Neyyar river. Kallikkadu, Veeranakavu,
Ottasekharamangalam, Neyyattinkara and Kulathummal Grama Panchayats can suffer a significant
impact from a breach of the dam. In addition, water results from a breach, and associated
damages, can, under certain circumstances, travel down the Neyyar river affecting
Keezharoor, Maranalloor, Perumkadavila, Kollayil (Part), Athiyannur, Chenkal (Part),
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Thirupuram and Kulathoor Grama Panchayats. Hazard reference values (water surface
elevation, depth, velocity and arrival time) for each of these structures are summarized in the
Annexure 3 tables and the inundation maps in Annexure 2 for each case.

The Villages which can suffer a significant impact are listed in the Table 6 below.
Table -6 : Affected Taluk and Villages

State District Taluk Villages

Anavoor

Perumkadavila

Vellarada

Keezharoor

Mannorkara

Kulathoor

Thirupuram

Kollayil (Part)

Chenkal (Part)

Neyyattinkara (M)
Kerala Thiruvananthapuram | Neyyattinkara

Athiyannur (CT)

Maranalloor

Ottasekharamangalam

Kulathummal (CT)

Amboori

Kallikkad

Vazhichal

Veeranakavu

Neyyattinkara (M)

Karode
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It is also determined that there are significant numbers of buildings/roads, located on the banks and
adjoining areas of stream and banks of Neyyar River could be affected due to a large control discharge
from the spillways or flood wave resulting from dam breach scenario. Figures in the breach analysis
include information on the estimated impact of flooding on the bridges along the Neyyar
River. The most important crossing structures and parts of roads, likely to be submerged due to various
scenarios, are summarized in the Table 7

Table 7 List of Main Crossing Structures likely to be submerged

Sl . . Title Id in
No. Name of Bridge Location Inundation Map
1 Kallikkad bridge Kallikkad-Mylakkara
2 Mandapathinkadavu Kattakkada-Amachal
bridge
3 Aruvikkara bridge Pongummoodu-Keezharoor
4 Mampazhakkara bridge | Perumpazhuthoot-
Perumkadavila
5 Arivippuram bridge Perumpazhuthoor-
Marayamuttom
6 Arukunnu bridge Neyyattinkara Hospital Jn-
Marayamuttom
7 Palakadavu bridge Neyyattinkara-Amaravila
8. Piraymmoodu bridge Pirayimmoodu-Chenkal
9. Mavilakkadavu bridge Pazhayakada-Kulathoor
10 Attupuram bridge Poovar-Uchakkada

The breach analysis contains profiles of the peak flood levels expected, as well as an
estimation of the time from the beginning of the breach to the peak flood elevations. A
comparison of the areas that are likely to be flooded with the plots showing the times from
the start of the breach to the flooding shows the areas of evacuation and the time constraints
involved. These structures may suffer such impacts before the peak elevation of the flood
wave.

9.1. Local Evacuation Plan

If imminent failure of Neyyar Dam with uncontrolled downstream flooding is anticipated,
local disaster management and law enforcement personnel should notify those downstream
(Table 6), for evacuation in the most expedient manner possible following the procedure
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given in the notification flow charts of this document (Notification Flow Chart Tab). Local
law enforcement officials, along with local mobile network operators, radio and media
representatives can best spread the notice for evacuation (See Responsibilities Sections, 3.3
and 3.4)

In addition, Annexure 4 (Emergency Level Determination & Action Data Sheets) can be
used as support in the decision-making process either to escalate or downgrade en emergency
event. The most important actions that should be taken during an evacuation process are:

= Police Departments will barricade all bridges and roads that could possibly be flooded
to prevent access to the affected area. These bridges include all Mahanadi crossings
and its tributaries as well as those affected roads shown in the Annexure 2
(Inundation Maps). Inundation Maps along with Flood Hazard Reference Values in
crossings locations included in this annexure indicate the appropriate barricade
locations under the responsibility of local law-enforcement authorities.

= The Districts Disaster Management Authorities (Districts Collectors) will assist with
the notification of all persons and agencies involved (relief authorities), with the
possibility of additional support—including contacting others not accessible by radio
or telephone.

= Relief Authorities (Police, Fire, Army) are generally familiar with developed areas in
their jurisdiction. Such knowledge, coupled with the requirements of state law that
they respond to disasters, make them the logical officials to be notified and to spread
the warning message to all areas subject to flooding.

Based on the specific results of the dam breach analysis (wave arrival time) a local
evacuation plan has been developed to assist disaster management authorities in the relief
actions. The local evacuation plan can be found in the Annexure 2 of this EAP, and Hazard
reference values and complete list of relief camps (shelters) is included in Annexure 3

10. IMPLEMENTATION
10.1 Development

This EAP version has been prepared by State Project Management Unit in collaboration with
Dam Officials. The document has been sent to the State Dam Safety Organization and
Disaster Management Authority for review, and agency their comments will be incorporated
into this document for final publication.

10.2 Updating

Copies of the EAP have been provided to all authorities/officials included in the distribution
list and the document has been approved and signed by the Principal Secretary of Kerala
Water Resources Department, District Disaster Management Authority and the Dam Safety
Organization.
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This plan will be reviewed and updated annually before the 1% June of every year by the
Emergency Planning Manager (Executive Engineer, Irrigation Division,
Thiruvananthapuram) and the Superintending Engineer. This review will involve
corresponding personnel from local disaster management agencies in conjunction with Dam
Safety Organization's staff.

The Superintending Engineer will organize every year prior to monsoon an orientation
meeting to introduce the revised EAP to local officials, emergency responders. This meeting
will give an opportunity to all the stakeholders to review and comment on EAP document and
their respective roles.

The Emergency Planning Manager (Executive Engineer, Irrigation Division,
Thiruvananthapuram) will review and complete all items on the Annual EAP Evaluation
Checklist in Annexure 8. After the annual update is complete, a new Approval and
Implementation sheet will be attached and the annual update will be documented on the Plan
Review and Update Sheet in Annexure 9.

If revisions to the EAP are made as a result of the annual update, such changes will be
recorded on the Log Sheet of Changes form at the front of the report. A copy of the updated
portions of the EAP will be sent to the SDSO and all other concerned as per the EAP
Distribution List. If the EAP was reviewed and revisions were not required, the Emergency
Planning Manager will submit written notification to all concerned that no updates to the EAP have
been adopted or implemented.

10.3 Testing

The Superintending Engineer shall organize the following exercises as specified below.

e Orientation (Stakeholder's Consultation): The Superintending Engineer will organize
an orientation meeting every year with local responders and stakeholders to solicit input,
established roles during emergency situation and facilitate reliable responses to the
emergencies. In orientation meeting, the Emergency Planning Manager will introduce the
revised EAP to local officials and emergency responders and provide those entities the
opportunity to review and comment on the documents and on their roles and responsibilities,
described in EAP.

e Tabletop exercises: Superintending Engineer and Emergency Planning Manager will
organize a table-top drill once in 2 years to discuss and review the simulated or imaginary
emergency situation. The tabletop drill involves a meeting of Emergency Planning
Manager with local and State Disaster Management Officials in a conference room. The
drill begins with a description of simulated event and proceeds with discussions by the
participants to evaluate the EAP and response procedures, and to resolve concerns regarding
coordination and responsibilities. Any problems identified during a drill should be included
in revisions to the EAP.
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Before the tabletop exercise begins, meeting participants will visit the dam to familiarize with
the dam site. Emergency Planning Manager will present a scenario of an unusual or
emergency event at the dam. The scenario will be developed prior to the exercise with the
support of the Dam Safety Organization.

Once the scenario has been presented, the participants will discuss the risk involved,
responses and related actions that they would take to address and resolve the scenario
throughout the exercise. The exercise provides an opportunity to discuss EAP and response
procedures and resolve the questions throughout the exercise. It will also clarify roles and
responsibilities and will identify additional threat mitigation and preparedness actions.

Records and reporting of the main conclusions/findings of both meetings will be maintained
in Annexure 10 and following the deadline given in Table 7

Table 8- Neyyar Dam EAP Exercise/Testing requirements

Exercise Schedule Reporting Deadlines
e Pre Event: Submit Agenda to Stakeholders 30
days before meeting
Orientation (Stakeholder's Annual .
. e Post Event: Update Form 2 (Annexure 10), within
Consultation)
30 days after meeting.
e Pre Event: Submit Exercise Plan and Schedule to
participants 90 days before exercise
Tabletop Exercise Once every 2 years (before e Post Event: Update Form 2 (Annexure 10), and
mOoNsooN season) submit Evaluation Report within 60 days after
exercise.
10.4 Training

The Superintending Engineer will ensure all people involved in the EAP will be trained to
ensure that they are thoroughly familiar with its elements, the availability of equipment, and
their responsibilities and duties under the plan. Personnel will be trained in problem
detection, evaluation, and appropriate corrective measures. This training is essential for
proper evaluation of developing situations at all levels of responsibility. Training records will
be maintained in Annexure 10.
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Annexure - 2

Inundation Maps

Inundation maps showing 1) maximum water depth, 2) maximum water velocity, 3)
maximum water-surface elevation and 4) Arrival Time were prepared for each of the three
flooding cases considered (non-flood failure, overtopping and large controlled release). An
additional map showing the time of arrival of the flood wave since the start of failure (that is,

since the initiation of breaching) is provided for each of the dam breach floods (overtopping

and piping).

NOTE: Because of the method, procedures, and assumptions used to determine the flooded
areas; the limits of flooding shown and flood wave travel times are approximate and should
be used only as a guideline for establishing evacuation zones. Areas inundated in an actual

event will depend on actual failure conditions and may differ from areas shown on the maps.



Emergency Action Plan for Neyyar Dam April 2019

Annexure -2 A

Inundation Map — Large Controlled Release
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Annexure -2 B

Inundation Map — Overtopping



[ ST TS T e

]

g ot o sy o g T
W) R 13800 AR d

ey, TR

Weq JeARSN Jo] ueld uonoy




iy ey < |
[ =T TS T e
]
g ot o iy o g T
W) R 13800 AR

ATNVOMNNOE TV,

-

13 Tefpe Lyl

Ui V] SHIddOLEaND

WYO HVALIN

Weq JeARSN Jo] ueld uonoy




BT

O LT D

iy

L e ]
) e 3800 D)

ATEVONNOS s, [

L350 WITAIXYA

v DHIddOLEIAD




ki ey - g

O LT O

.

bring pemanns ol e g T
) et 138004 W]

AHVONNDE 3TN [
BRI
SvDH —
eez-o% B
o5-5% [

wpcgEn
s20- 00 [
lwa imdag
HIZ30 WNAIKYR
FHivd GNIddOIEIAD

LALCEL]
WYO HVALIN

6T0¢ AV weq JeAAsN J0] ue|d Uuondy Adusbisws




ey, TR

Aevamnoa ovTs [T
SAPAIYH
BOVOH —
HNOLNGS
Wl
-

1]

e - wl 3z

WOLVASTS T5VaENE
HATVAR WV

Weq JeARSN J0] ueld Uonoy Adusbialig




BT

[ TR

Aevamnoa ovTis [T
SAPAIYH

BOVOH —
HNOLNGS

wei- 0 [

oa-al (5

)

1A s L




T
[ =T TS T e
]
g o o i o g T
W) R 13800 AR

Aevamnoa ovTis [T
SAPAIYH
e e
HNOLNGS
wri-0a
-

1]

WOLVASTS T5VaENE
HATVAR WV

v DHIddOLEIAD

ny

L e Al s e




ey, TR

Aevamnoa ovTis [T
SAPAIYH

BOVOH —
HNOLNGS

wei- 0 [

og-ad |

1
g 0]

0a-08 L
-oc (=]
3 - 0 [
5 I
ram - w) g
WOLLVATTY SIS
HITV WMWY

FHNY ONIddOLEIND

WO gvALIN

610¢ 1AV

Weq JeARSN J0] ueld Uonoy Adusbialig




[ ST TS T e

]

g ot o sy o g T
W) R 13800 AR d

ey, TR

Weq JeARSN Jo] ueld uonoy




[ =T TS T e

]

g ot o iy o g T
W) R 13800 AR

AEvONNDE Boin
BARIVE

SOvOH —

au-or [0

ore-0e 5
ot ]
LA

L

gi-va =3
50-0 R
[spar} Arovan,

KPS TIX WA
I vd SHIddOLEaND

WYO HVALIN

Weq JeARSN J0] ueld Uonoy Adusbialig




[ =T TS T e

]

g o o i o g T
W) R 13800 AR

ey, TR

L
i

LY

1] i A it e

[spar} Arovan,

KIS TIA WIRIEYR




i . by ey -
[ R T T LY

Sy ATERT]

AEvONNOE 20w
BARIVE
SOvOH —
au-or [0
-0k
14 4.
=z
-0 =
si-mn 3

s0-0
[spar} Arovan,

KISOTIN WAV
FHNY ONIddOLEIND

LALEEY]
TYa HVALIN

6T0¢ AV weq JeAAsN J0] ue|d Uuondy Adusbisws




Emergency Action Plan for Neyyar Dam April 2019

Annexure -2 C

Inundation Map — Non-Flood Failure
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April 2019

ANNEXURE -4

Emergency Level Determination — Action Data Sheet Index

Annex Table 9— Emergency Level Determination — Action Data Sheet Index

Event / General
Observation

Specific Observation/ Condition

Emergency
Level

Action Data
Sheet

Unexpected
Failure

Dam unexpectedly and without warning
begins to fail

RED

Sheet Al

Spillway Release
Increasing
Reservoir Water
Surface Elevation

High intensity rainfall in the catchment
area of reservoir: Forecast of heavy rain by
IMD; large inflow to reservoir; may need
to open gates in an emergency

BLUE

Sheet B1

Large inflow to reservoir; Water level is
one meter below FRL,; controlled release
through spillway

ORANGE

Sheet B2

Large inflow to reservoir; Water level has
crossed FRL; Large controlled release
through spillway

RED

Sheet B3

Embankment
Overtopping

Potential Embankment Overtopping,
Reservoir water surface elevation is one
meter below the top of the dam

ORANGE

Sheet C2

Water from the reservoir is flowing over
the top of the dam

RED

Sheet C3

Seepage

Seepage through the dam body. New or
minor seepage at toe, on slope of
embankment, abutments or galleries, water
flowing clear

BLUE

Sheet D1

New, seriously or rapidly increasing
seepage flow rate at toe, on slope of
embankment, abutments or galleries, water
flowing clear.

ORANGE

Sheet D2

Serious seepage at toe, on slope
embankment, abutments or galleries.
Incontrollable muddy water flowing,
failure of dam is imminent

RED

Sheet D3

Sinkholes

Sinkholes anywhere in embankment or
within 150 m downstream from the toe. No
seepage or flowing water

BLUE

Sheet E1

Sinkholes with seepage or flowing water
anywhere in the embankment or within 150
m downstream from the toe.

ORANGE

Sheet E2

Sinkholes rapidly enlarging with muddy
water anywhere in the embankment or
within 150 m downstream from the toe.

RED

Sheet E3

Embankment
Cracking /
Movement

Crack in the embankment crest or slopes
greater than % cm or ¥% inch wide and
considerable length, without seepage

BLUE

Sheet F1

Crack in the embankment crest or slopes

ORANGE

Sheet F2
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greater than % cm or % inch wide and
considerable length, with active movement
/ slippage and / or seepage through cracks

Sudden or rapidly proceeding slides of the
embankment slopes. Cracks that extends to
reservoir elevation

RED

Sheet F3

Concrete /
Masonry
Structure
Cracking

Minor cracks (bigger than ¥ cm) in the
masonry / concrete structure, without
leakage

BLUE

Sheet G1

Enlarging cracks (bigger than % cm) and
active movement in the masonry / concrete
structure, with leakage passing through

ORANGE

Sheet G2

Enlarging cracks with sudden or rapidly
proceeding movements / displacements in
the masonry / concrete structure, with
severe leakage passing through

RED

Sheet G3

Instrumentation

Instrumentation readings are beyond pre-
determined / thresholds values

BLUE

Sheet H1

Malfunction of
Radial / Sluice
Gate (s)

Structural member of a gate, gate operator
broken or severely damage, which prevents
operation or malfunction of the gates(s).
No leakage or uncontrolled discharge is
detected. Flood cannot be routed without
damaged / non-operational gate(s)

BLUE

Sheet 11

Structural member of a gate, gate operator
broken or severely damage, which prevents
operation or malfunction of the gates(s).
Considerable leakage or uncontrolled
discharge is detected. Flood cannot be
routed without damaged / non-operational
gate(s)

ORANGE

Sheet 12

Structural member of a gate, gate operator
broken or severely damage, which prevents
operation or malfunction of the gates(s).
Unexpected high discharge is occurring.
Flood cannot be routed without damaged /
non-operational gate(s)

RED

Sheet 13

Earthquake

Measurable earthquake felt or reported and
dam appears to be stable

BLUE

Sheet J1

Earthquake resulting in visible damage to
the dam or appurtenances which can cause
a potential dangerous situation

ORANGE

Sheet J2

Earthquake resulting in uncontrolled
release of water over dam or rapidly
developing flow through cracks or rapidly
developing erosion through increased
seepage

RED

Sheet J3

Unverified bomb threat or verified damage
to the dam / appurtenances with no impacts
in the functioning of the dam

BLUE

Sheet K1
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Verified bomb threat that if carried out, ORANGE | Sheet K2
could result in damage the dam /
appurtenances that impacts the functioning
of the dam OR verified damages due to
vandalism that impacts the normal
operation of the dam

Detonated bomb resulting in visible RED Sheet K3
damage to the dam or appurtenances OR
verified damages due to vandalism causing
or uncontrolled water release
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RED Description: SHEET Al
ALERT UNEXPECTED FAILURE

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Activate the Emergency Operation Center
C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE Evacuation
D. Stay a safe distance away from the dam. The immediate concern is the safety of downstream public.
E. Record all information, observations and actions on an Event Log Form (Form 1).
Site Engineers
F. Stay a safe distance away from the dam
G. Observe conditions in site periodically and provide decision support as appropriate.
Superintending Engineer / Chief Engineer
H. Communicate and keep informed the Secretary of Water Resources Department

Dam Safety Organisation’s Staff

I.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions CONTINOUSLY and determine if:

A. The event warrants downgrade if there is no longer an impending threat of dam failure with no
additional rainfall occurring YET there is damage to the dam that prevents safe impoundment of water.
All contacts on Event Level 1 Notification Flow Chart shall be notified of downgrade to Event Level 3

B. Event may be Terminated only when either:

= There is no longer an impending threat of dam failure with no additional rainfall occurring and
it has been determined by Dam Safety staff safe to impound water or;

=  The dam has failed AND there is no longer a threat to the downstream public

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. TERMINATION
DOWNGRADE
Monitor conditions until damage is Go to Termination and Follow-
repaired up
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Description:

BLUE SPILLWAY RELEASE : High intensity rainfall in the catchment area of SHEET B1
ALERT reservoir ; Forecast of heavy rain by IMD; large inflow to reservoir ; may
need to open gates in an emergency

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message

B. Make careful observation and inspection of every part of the dam; this should be done to monitor
without compromising the safety of anyone performing the tasks

C. Record all information, observations and actions on an Event Log Form (Form 1).

D. Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
E. Observe conditions in site periodically and provide decision support as appropriate.
F. Provide corrective actions or work as required.

Superintending Engineer / Chief Engineer
G. Direct Specific and appropriate procedures for reservoir operations

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions CONTINOUSLY and determine if:
A. The event can be terminated when the intensity of rainfall is dwindling as per the forecast.
B. The event warrants escalation to orange alert if the reservoir level reaches one meter below FRL

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. TERMINATION C. EVENT LEVEL
DOWNGRADE ESCALATION
Monitor conditions until damage is Go to Termination and Follow- Go to SHEET B2

repaired up (ORANGE Alert)
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Description:
SPILLWAY RELEASE : Large inflow to reservoir; Water level is one (1)
meter below FRL; Controlled Release through spillway

ORANGE
ALERT

SHEET B2

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Make careful observation and inspection of every part of the dam; this should be done without
compromising the safety of anyone performing these tasks. Monitor water level in the reservoir in
every hour

D. Record all information, observations and actions on an Event Log Form (Form 1).

E. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
F. Observe conditions in site periodically and provide decision support as appropriate.
G. Provide corrective actions or work as required.

Superintending Engineer / Chief Engineer
H. Direct Specific and appropriate procedures for reservoir operations

Dam Safety Organisation’s Staff

I.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions CONTINOUSLY and determine if:

A. The event warrants downgrade to BLUE alert if “Spillway flows are decreasing with no additional
rainfall occurring”.

B. The event remains at the current Event Level (No change in situation)

C. The event warrants escalation to RED alert if the integrity of the dam appears to be threatened by
sudden or rapidly proceeding movements / displacements.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT /LEVEL C. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION

Go to the SHEET Al (BLUE ALERT) Continue recommended action Go to SHEET B3 (RED
on this sheet Alert)

Description:
SPILLWAY RELEASE : Large inflow to reservoir; Water level has crossed
FRL; Large Controlled Release through spillway

RED
ALERT

SHEET B3
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RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.

D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).
Site Engineers

F. Observe conditions in site periodically and provide decision support as appropriate.
Superintending Engineer / Chief Engineer

G. Direct Specific and appropriate procedures to open / close spillway’s gates during the reservoir
operations

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions CONTINOUSLY and determine if:

A. The event warrants downgrade to BLUE alert if “Spillway flows are decreasing with no additional
rainfall occurring”.

B. The event remains at the current Event Level (No change in situation)
C. Event may be Terminated only when either :

= Spillway flows has stopped with no additional rainfall occurring and it has been determined
by Dam Safety Organisations Staff that it is safe to impound water or;

=  The dam has failed AND there is no longer a threat to the downstream public

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

D. EVENT LEVEL E. EVENT /LEVEL F. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to the SHEET A2 (ORANGE ALERT) | Continue recommended action Go to Termination and
on this sheet Follow-up

Event Description:
Potential Embankment Overtopping. Reservoir water surface elevation is
one (1) meter below the top of the dam

ORANGE
ALERT

SHEET C2

RECOMMENDED ACTIONS
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Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Make careful observation and inspection of every part of the dam; this should be done without
compromising the safety of anyone performing these tasks. Monitor water levels and spillway area for
erosion every 15 minutes.

D. Record all information, observations and actions on an Event Log Form (Form 1).

E. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
F. Observe conditions in site periodically and provide decision support as appropriate.
G. Provide corrective actions or work as required.

Superintending Engineer / Chief Engineer
H. Direct Specific and appropriate procedures for reservoir operations

Dam Safety Organisation’s Staff

I.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions CONTINOUSLY and determine if:

A. The event warrants downgrade to BLUE alert if rainfall has stopped and slowing down additional
inflow to the reservoir. Reservoir level are below FRL.

B. The event remains at the current Event Level (No change in situation)
C. The event warrants escalation to RED if water begins to overtop the embankment

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

G. EVENT LEVEL H. EVENT / LEVEL l. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Declare BLUE alert and Monitor Continue recommended action Go to SHEET C3 (RED
conditions until reservoir levels go below | on this sheet Alert)
FRL
Description:
RED Embankment Overtopping. Water from the reservoir is flowing over the top SHEET C3
ALERT of the dam

RECOMMENDED ACTIONS
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Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.

D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).

Site Engineers

F. Observe conditions from a safe place at dam site periodically and provide decision support as
appropriate.

Superintending Engineer / Chief Engineer

G. Direct Specific and appropriate procedures to open / close spillway’s gates during the reservoir
operations

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions CONTINOUSLY and determine if;
A. The event remains at the current Event Level (No change in situation)
B. Event may be Terminated only when either :

= Spillway flows has stopped with no additional rainfall occurring and it has been determined
by Dam Safety Organisations Staff that it is safe to impound water or;

= The dam has failed AND there is no longer a threat to the downstream public

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT / LEVEL C. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Monitor conditions until damage is Continue recommended action Go to Termination and
repaired on this sheet Follow-up

Event Description:
Seepage through the dam body. New or minor seepage at toe, on slope of
embankment, abutments or galleries, water flowing clear.

BLUE
ALERT

SHEET D1
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RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message

B. Make careful observation and inspection of every part of the dam; this should be done to monitor
without compromising the safety of anyone performing the tasks. Monitor water levels and seepage
points for cloudy discharge or increased flow rates every two hours. Attempt to determine source of
seepage.

C. Record all information, observations and actions on an Event Log Form (Form 1).

D. Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers

E. Observe conditions in site periodically and provide decision support as appropriate. Try to channel and
measure flow.

F. Use wooden stakes or flagging to delineate seepage area. Look for upstream whirlpools.
Superintending Engineer / Chief Engineer
G. Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff. Provide oversight to corrective actions

or works as required. Observe conditions in site periodically and provide decision support as
appropriate.

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions CONTINOUSLY and determine if:

A. The event can be terminated if seepage flow has been remedied and it has been determined by Dam
Safety Organisations Staff to impound water.

B. The remains at the current Event Level. ( No change in situation)
C. The event warrants escalation to ORANGE alert if the reservoir level reaches one meter below FRL

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. TERMINATION B. EVENT / LEVEL C. EVENT LEVEL
REMAINS THE SAME ESCALATION
Go to Termination and Follow-up Continue recommended actions Go to SHEET D2
on this sheet (ORANGE Alert)

Event Description:

ORANGE | seepage through the dam body. New, seriously or rapidly increasing SHEET D2
ALERT seepage flow rate at toe, on slope of embankment, abutments or galleries,
water flowing cloudy
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RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Make careful observation and inspection of every part of the dam; this should be done without
compromising the safety of anyone performing these tasks. Monitor water levels and spillway area for
erosion every 15 minutes.

Record all information, observations and actions on an Event Log Form (Form 1).

E. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
F. Observe conditions in site periodically and provide decision support as appropriate.

G. If condition permit : plug the inflow from upstream side with available material (bentonite or plastic
sheeting). Place an invert filter (layered sand and gravel) over the exit area to hold soil material in
place.

H. Construct a large ring dike around the seepage area as appropriate

I.  Provide oversight to corrective actions or work as required.
Superintending Engineer / Chief Engineer

J.  Study an emergency lowering of the reservoir.

Dam Safety Organisation’s Staff

K. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least twice daily, or whenever conditions change significantly.

A. The event warrants downgrade to BLUE alert if water level in the reservoir is lowered below level of
seepage.

B. The event remains at the current Event Level (No change in situation)
C. The event warrants escalation to RED if water begins to overtop the embankment

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT /LEVEL C. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to SHEET D1 (Blue Alert) Continue recommended action Go to SHEET D3 (RED
on this sheet Alert)

Event Description:

RED Seepage through the dam body. Serious seepage at toe, on slope of | SHEET D3
ALERT embankment, abutments, or galleries. Incontrollable muddy water flowing,
failure of the dam is imminent.

RECOMMENDED ACTIONS

Emergency Planning Manager
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A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.

D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).

Site Engineers

F. Observe conditions from a safe place at dam site periodically and provide decision support as
appropriate.

G. Construct a large ring dike around the seepage area as appropriate
Superintending Engineer / Chief Engineer
H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

Dam Safety Organisation’s Staff

I.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate the situation as events progress, or whenever conditions change. Determine whether:

A. The event warrants downgrade to BLUE alert if seepage has stopped and water level in reservoir is
lowered below level of seepage.

B. The event remains at the current Event Level (No change in situation)
C. Event may be Terminated only when either :
=  The dam has failed AND there is no longer a threat to the downstream public

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT / LEVEL C. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Monitor conditions until damage is Continue recommended action Go to Termination and
repaired on this sheet Follow-up

Event Description:
pLUs SHEET E1
ALERT Sinkholes anywhere in the embankment or within 150 m. downstream from

the toe. No seepage or flowing water

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message
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B. Make careful observation and inspection of every part of the dam,; this should be done to monitor
without compromising the safety of anyone performing the tasks.

C. Monitor water levels and change in diameter or depth of sinkhole every two hours. Attempt to
determine source of sinkhole.

D. Record all information, observations and actions on an Event Log Form (Form 1).

Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers

F. Photograph and record the location, size and depth of the depression/sinkhole. Carefully walk the entire
embankment and downstream area looking for additional sinkholes, movement or seepage.

G. Use wooden stakes or flagging to delineate seepage area. Look for upstream whirlpools.
Superintending Engineer / Chief Engineer

H. Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff.. Provide oversight to corrective actions
or works as required. Observe conditions in site periodically and provide decision support as
appropriate.

Dam Safety Organisation’s Staff

I.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least daily, or whenever conditions change significantly:

A. The event can be terminated if seepage flow has been remedied and it has been determined by Dam
Safety Organisations Staff to impound water.

B. The event remains at the current Event Level. ( No change in situation)
C. The event warrants escalation to ORANGE alert if the reservoir level reaches one meter below FRL

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

D. TERMINATION E. EVENT / LEVEL F. EVENT LEVEL
REMAINS THE SAME ESCALATION
Go to Termination and Follow-up Continue recommended actions Go to SHEET E2
on this sheet (ORANGE Alert)

Event Description:
ORANGE . ) . .
ALERT | Sinkholes with seepage or flowing water anywhere in the embankment or SHEET E2

within 150 m downstream from the toe.

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
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B. Identify the areas that would be potentially impacted by the emergency events.

Make careful observation and inspection of every part of the dam; this should be done without
compromising the safety of anyone performing these tasks.

Monitor water levels and change in diameter or depth of sinkhole every two hours.
E. Record all information, observations and actions on an Event Log Form (Form 1).

Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
G. Observe conditions in site periodically and provide decision support as appropriate.

H. If condition permit : plug the inflow from upstream side with available material (bentonite or plastic
sheeting). Place an invert filter (layered sand and gravel) over the exit area to hold soil material in
place.

I.  Construct a large ring dike around the seepage area as appropriate to reduce the flow rate
J.  Provide oversight to corrective actions or work as required.
Superintending Engineer / Chief Engineer
K. Study an emergency lowering of the reservoir.
Dam Safety Organisation’s Staff
L. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least twice daily, or whenever conditions change significantly.

D. The event warrants downgrade to BLUE alert if water level in the reservoir is lowered below level of
seepage.

E. The event remains at the current Event Level (No change in situation)
F. The event warrants escalation to RED if the sinkhole enlarges or new sinkholes begin to form.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

D. EVENT LEVEL E. EVENT / LEVEL F. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to SHEET E1 (Blue Alert) Continue recommended action Go to SHEET E3 (RED
on this sheet Alert)

Event Description:
Sinkholes rapidly enlarging with muddy water anywhere in the embankment
or within 150 m downstream from the toe..

RED SHEET E3

ALERT

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
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B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.

D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).

Site Engineers

F. Observe conditions from a safe place at dam site periodically and provide decision support as
appropriate.

G. Construct a large ring dike around the seepage area as appropriate
Superintending Engineer / Chief Engineer
H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

Dam Safety Organisation’s Staff

I.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate the situation as events progress, or whenever conditions change. Determine whether:

D. The event warrants downgrade to BLUE alert if seepage has stopped and water level in reservoir is
lowered below level of seepage.

E. The event remains at the current Event Level (No change in situation)
F. Event may be Terminated only when either :
=  The dam has failed AND there is no longer a threat to the downstream public.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT / LEVEL C. TERMINATION
DOWNGRADE REMAINS THE SAME
Monitor conditions until damage is Continue recommended action Go to Termination and
repaired on this sheet Follow-up

Event Description:
BLUE
ALERT Embankment Cracking. Cracks in the embankment crest or slopes greater SHEET F1

than % cm or % inch wide and considerable length, without seepage

RECOMMENDED ACTIONS

Emergency Planning Manager
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A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message

B. Make careful observation and inspection of every part of the dam; this should be done to monitor
without compromising the safety of anyone performing the tasks.

Monitor water levels and crack widths for movement or seepage.
Record all information, observations and actions on an Event Log Form (Form 1).

Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers

F. Photograph and record the location, depth, length, width and offset of each crack that has been
discovered. Stakes should be placed at the ends of the cracks, and the distance between the stakes
measured and recorded. Compare observations with earlier results.

G. Closely monitor the crack for changes and scraping.
Superintending Engineer / Chief Engineer

H. Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff.. Provide oversight to corrective actions
or works as required. Observe conditions in site periodically and provide decision support as
appropriate.

Dam Safety Organisation’s Staff

I.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least daily, or whenever conditions change significantly:

A. The event can be terminated if its determined that the dam no longer poses an immediate threat to
downstream by Dam Safety Organisations Staff.

B. The event remains at the current Event Level. ( No change in situation)
C. The event warrants escalation to ORANGE alert if the reservoir level reaches one meter below FRL

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. TERMINATION B. EVENT / LEVEL C. EVENT LEVEL
REMAINS THE SAME ESCALATION
Go to Termination and Follow-up Continue recommended actions Go to SHEET F2
on this sheet (ORANGE Alert)

Event Description:

ORANGE | Embankment Cracking with movement. Cracks in the embankment crest or SHEET F2
ALERT | slopes greater than ¥ cm or ¥ inch wide and considerable length with active
movement and or seepage through cracks.

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
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B. Identify the areas that would be potentially impacted by the emergency events.

C. Make careful observation and inspection of every part of the dam; this should be done without
compromising the safety of anyone performing these tasks.

D. Monitor water levels and development of new cracks or movement hourly.
Record all information, observations and actions on an Event Log Form (Form 1).

F. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
G. Observe conditions in site periodically and provide decision support as appropriate.

H. If condition permit : Stabilize slides on the downstream slope by weighting the toe area below the slide
with additional soil, rock or gravel.

I.  Provide oversight to corrective actions or work as required.
Superintending Engineer / Chief Engineer
J.  Study an emergency lowering of the reservoir.

Dam Safety Organisation’s Staff

K. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least twice daily, or whenever conditions change significantly.

G. The event warrants downgrade to BLUE alert if water level in the reservoir is lowered below level of
embankment fill. Event may not be terminated until repairs are made.

H. The event remains at the current Event Level (No change in situation)
I.  The event warrants escalation to RED alert if the sinkhole enlarges or new sinkholes begin to form.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

G. EVENT LEVEL H. EVENT / LEVEL l. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to SHEET F1 (Blue Alert) Continue recommended action Go to SHEET F3 (RED
on this sheet Alert)

Event Description:

RED Embankment Cracking and active movement. Sudden or rapidly proceeding SHEET F3
ALERT slides of the embankment slopes. Cracks that extends to the reservoir
elevation

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
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B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.

D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).

Site Engineers

F. Observe conditions from a safe place at dam site periodically and provide decision support as
appropriate.

Superintending Engineer / Chief Engineer
G. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate the situation as events progress, or whenever conditions change. Determine whether:

A. The event warrants downgrade to BLUE alert if there is no longer an immediate threat of dam failure
and water level in reservoir is lowered below bottom level of embankment fill.

B. The event remains at the current Event Level (No change in situation)
C. Event may be Terminated only when either :
=  The dam has failed AND there is no longer a threat to the downstream public.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

D. EVENT LEVEL E. EVENT / LEVEL F. TERMINATION
DOWNGRADE REMAINS THE SAME
Monitor conditions until damage is Continue recommended action Go to Termination and
repaired on this sheet Follow-up

BLUE Event Description:
ALERT Concrete / Masonry Structure Cracking. Minor cracks ( bigger than ¥2 cm) in SHEET G1

the masonry / concrete structure, without leakage

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message

B. Make careful observation and inspection of every part of the dam; this should be done to monitor
without compromising the safety of anyone performing the tasks.
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C. Monitor water levels in the reservoir. Install a measurement device to monitor progress / movement in
crack(s)

Classify and describe the type of crack pattern and evaluate possible causes.
E. Record all information, observations and actions on an Event Log Form (Form 1).

Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers

G. Photograph and record the location, direction (longitudinal, vertical, diagonal etc), depth, length, width
and offset of each crack that has been discovered. Compare observations with earlier results.

H. Closely monitor the crack for changes and look for structural damage, including misalignment,
settlement, vertical and horizontal displacement.

Superintending Engineer / Chief Engineer

I.  Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff.. Provide oversight to corrective actions
or works as required. Observe conditions in site periodically and provide decision support as
appropriate.

Dam Safety Organisation’s Staff

J.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least daily, or whenever conditions change significantly:

A. The event can be terminated if its determined that the dam no longer poses an immediate threat to
downstream by Dam Safety Organisation’s Staff.

B. The event remains at the current Event Level. ( No change in situation)

The event warrants escalation to ORANGE alert if cracks are enlarging AND leakage begins to flow
from cracks.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. TERMINATION B. EVENT / LEVEL C. EVENT LEVEL
REMAINS THE SAME ESCALATION
Go to Termination and Follow-up Continue recommended actions Go to SHEET G2
on this sheet (ORANGE Alert)

Event Description:

ORANGE | Concrete / Masonry Structure Cracking. Enlarging cracks (bigger than %4 SHEET G2
ALERT | ¢m) and an active movement in the masonry / concrete structure, with
leakage passing through

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Make careful observation and inspection of every part of the dam; this should be done without
compromising the safety of anyone performing these tasks. Look closely for changes in the spillways
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and outlet structures that may be affected by the structural. Items to check include vertical, horizontal
and lateral displacements, structural cracking, and tilting of spillway walls.

D. Monitor water levels and development of new cracks or movement hourly.
E. Record all information, observations and actions on an Event Log Form (Form 1).

F. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
G. Observe conditions in site periodically and provide decision support as appropriate.

H. If condition permit : Dump large rock on downstream of moving concrete structure monolith to resist
the movement. Lower burlap on upstream face of crack(s) to reduce flow of soil particles.

. Provide oversight to corrective actions or work as required.
Superintending Engineer / Chief Engineer
J.  Study an emergency lowering of the reservoir.

Dam Safety Organisation’s Staff

K. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least twice daily, or whenever conditions change significantly.

A. The event warrants downgrade to BLUE alert if water level in the reservoir is lowered to safe level. f.
Event may not be terminated until repairs are made and causes of cracking / movement has been
determined.

B. The event remains at the current Event Level (No change in situation)
C. The event warrants escalation to RED alert if the sinkhole enlarges or new sinkholes begin to form.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

J. EVENT LEVEL K. EVENT / LEVEL L. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to SHEET G1 (Blue Alert) Continue recommended action Go to SHEET G3 (RED
on this sheet Alert)

Event Description:

RED Concrete / Masonry Structure Cracking. Enlarging cracks with sudden or SHEET G3
ALERT rapidly proceeding movements / displacements in the masonry / concrete
structure, with severe leakage passing through

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.
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D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).

Site Engineers

F. Observe conditions from a safe place at dam site periodically and provide decision support as
appropriate.

Superintending Engineer / Chief Engineer
G. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate the situation as events progress, or whenever conditions change. Determine whether:

A. The event warrants downgrade to BLUE alert if there is no longer an immediate threat of dam failure
and water level in reservoir is lowered below bottom level of embankment fill.

B. The event remains at the current Event Level (No change in situation)
C. Event may be Terminated only when either :
=  The dam has failed AND there is no longer a threat to the downstream public.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT / LEVEL C. TERMINATION
DOWNGRADE REMAINS THE SAME
Monitor conditions until damage is Continue recommended actionon | Go to Termination and Follow-
repaired this sheet up

BLUE Event Description:
SHEET H1
ALERT | Instrumentation readings are beyond predetermined / threshold values.

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message

B. Make careful observation and inspection of every part of the dam related with the instruments
measurements.

Monitor water levels and instrument readings for changes or anomalies.
D. Record all information, observations and actions on an Event Log Form (Form 1).

Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
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conditions.

F. If instrumentation readings at the dam are determined to indicate a potentially dangerous situation, go

to re-evaluation / decision section and follow relevant steps immediately

Site Engineers

G. Contact the Quality assurance / monitoring division to inform the anomalies.

H. Closely monitor the instruments performance and increase frequency readings to determine negative /

dangerous trends.

Superintending Engineer / Chief Engi

neer

. Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff.. Provide oversight to corrective actions
or works as required. Observe conditions in site periodically and provide decision support as

appropriate.

Dam Safety Organisation’s Staff

J. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

R

E-EVALUATION / DECISION

Evaluate conditions at least daily, or whenever conditions change significantly:

A. The event can be terminated if instrumentation readings back to normal or if instrument reading

determined to be invalid.

The event remains at the current Event Level. ( No change in situation)

C. The event warrants escalation if instrumentation readings at the dam site are determined to indicate a

potentially dangerous situation.

All contracts on Notification Flow chart

shall be updated of changes

Based on this evaluation, follow the appropriate action

D. TERMINATION

E. EVENT / LEVEL
REMAINS THE SAME

F. EVENT LEVEL
ESCALATION

Go to Termination and Follow-up

Continue recommended actions
on this sheet

Monitor conditions until
damaged is repaired

Event Description:

BLUE Malfunction of Spillway / Sluice Gate (s). Structural member of a gate, gate

ALERT | operator broken or severely damage, which prevents operation or | SHEET I1

malfunction of the gate(s). no leakage or uncontrolled discharge is detected.
Flood can be routed without damaged / non-operational gate(s)

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message
B. Make careful observation and inspection of every part of spillway mechanism
C. Monitor water levels and flood forecasting reports continuously. Verify the rest of spillways gates are

operative.

D. Record all information, observations and actions on an Event Log Form (Form 1).
E. Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and

conditions.
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F. If leakage or uncontrolled release is detected at the dam and indicate a potentially dangerous situation,
go to re-evaluation / decision section and follow relevant steps immediately.

G. |If forecasting reports bring about the need to operate the damaged/non-operational gate(s) , go to re-
evaluation / decision section and follow relevant steps immediately.
Site Engineers
H. Contact the Hydro-Mechanical / Maintenance Division to inform the anomalies.

. Monitor and supervise any remedial action and inform the Emergency Planning Manager about the
progress.
J. Assure gauge stations and forecast data is transmitted with a higher frequency than during normal
operations..
Superintending Engineer / Chief Engineer
K. Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff.. Provide oversight to corrective actions
or works as required. Observe conditions in site periodically and provide decision support as
appropriate.
Dam Safety Organisation’s Staff
L. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least daily, or whenever conditions change significantly:

A. The event can be terminated if instrumentation readings back to normal or if instrument reading
determined to be invalid.

B. The event remains at the current Event Level. ( No change in situation)
C. The event warrants escalation if :
e Considerable leakage or uncontrolled discharge is detected.

o Forecast data indicates that’s is impossible handle the flood without the operation of the
damaged / non-operational gates.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

G. TERMINATION H. EVENT / LEVEL l. EVENT LEVEL
REMAINS THE SAME ESCALATION
Go to Termination and Follow-up Continue recommended actions Go to SHEET 12 (ORANGE
on this sheet Alert)

Event Description:

Malfunction of Spillway / Sluice Gate (s). Structural member of a gate, gate
ORANGE | gperator broken or severely damage, which prevents operation of | SHEET |2
ALERT | malfunction of the gate(s). Considerable leakage or uncontrolled discharge
is detected. Flood cannot be routed without damaged / non-operational
gate(s)

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.
C. Make careful observation and inspection of every part of spillway mechanism.

D. Monitor water levels and flood forecasting reports continuously. Verify the rest of spillway’s gates are
operative.
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E. Record all information, observations and actions on an Event Log Form (Form 1).

F. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions. If conditions change significantly, go to re-evaluation / decision section and follow relevant
steps immediately

Site Engineers
G. Observe conditions in site periodically and provide decision support as appropriate.
H. Provide oversight to corrective actions or work as required.

Superintending Engineer / Chief Engineer
. Study an emergency lowering of the reservoir.

Dam Safety Organisation’s Staff

J. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least twice daily, or whenever conditions change significantly.

A. The event warrants downgrade to BLUE alert if leakage was stopped but still repair actions should be
done. Event may not be terminated until repairs are made.

The event remains at the current Event Level (No change in situation)

C. The event warrants escalation to RED alert if the leakage is rapidly increasing through the gate(s) or
the failure of the gate(s) is imminent. Unexpected discharges during non-flood season should be
considered as high risk events where an escalation in the level of alert is necessary.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT / LEVEL C. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to SHEET 11 (Blue Alert) Continue recommended action Go to SHEET 13 (RED Alert)
on this sheet

Event Description:

Failure of Spillway / Sluice Gate (s). Structural member of a gate, gate
Operator  broken or severely damage, which prevents operation or
malfunction of the gate(s). Unexpected high discharge is occurring. Flood
cannot be routed without damaged / non-operational gate(s)

RED
ALERT

SHEET I3

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message

B. Identify the areas that would be potentially impacted by the emergency events. During non-flood
season special attention should be done for those areas where the river stream has been encroached.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.
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D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).

Site Engineers

F. Observe conditions from a safe place at dam site periodically and provide decision support as
appropriate.

Superintending Engineer / Chief Engineer
G. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate the situation as events progress, or whenever conditions change. Determine whether:

A. The event warrants downgrade to BLUE alert if there is no longer an immediate threat of dam failure
and water level in reservoir is lowered below the crest level of spillway..

B. The event remains at the current Event Level (No change in situation)
C. Event may be Terminated only when either :
=  The gate(s) have failed AND there is no longer a threat to the downstream public.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

D. EVENT LEVEL E. EVENT / LEVEL F. TERMINATION
DOWNGRADE REMAINS THE SAME
Monitor conditions until damage is Continue recommended actionon | Go to Termination and Follow-
repaired this sheet up
BLUE Event Description:
ALERT | Earthquake. Measurable earthquake felt or reported and dam appears to be SHEET J1
stable

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message

B. Make careful observation and inspection of every part of the dam. This should be done without
compromising the safety of anyone performing these tasks.

C. Be prepared for additional aftershocks.
D. Record all information, observations and actions on an Event Log Form (Form 1).

E. Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
conditions.

F. If inspection has determined a potentially dangerous situation, go to the re-evaluation / decision section
below and follow relevant steps immediately.
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Site Engineers
G. Conduct a comprehensive site inspection. of the dam and appurtenant elements and prepare a report
with the most important findings.

H. Monitor and supervise any remedial action and inform the Emergency Planning Manager about the
progress.

. Observe conditions in site periodically and provide decision support as appropriate.
Superintending Engineer / Chief Engineer

J.  Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff.. Provide oversight to corrective actions
or works as required. Observe conditions in site periodically and provide decision support as
appropriate.

Dam Safety Organisation’s Staff
K. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least daily, or whenever conditions change significantly:

A. The event can be terminated if the dam is determined to be stable and a sufficient amount of time has
passed. Additional aftershocks are not expected.

B. The event remains at the current Event Level. ( No change in situation)
C. The event warrants escalation if inspection has determined a potentially dangerous situation

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. TERMINATION B. EVENT / LEVEL C. EVENT LEVEL
REMAINS THE SAME ESCALATION
Go to Termination and Follow-up Continue recommended actions Go to SHEET J2 (ORANGE
on this sheet Alert)

Event Description:

ORANGE
ALERT | Earthquake. Earthquake resulting in visible damage to the dam or SHEET J2
appurtenances which can cause a potential dangerous situation

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message

B. Identify the areas that would be potentially impacted by the potential failures of the damaged areas.
C. Be prepared for additional aftershocks
D

Make careful observation and inspection of every part of the dam, this should be done without
compromising the safety of anyone performing these tasks..

E. Monitor water levels and development of new damages or movements hourly.




Emergency Action Plan for Neyyar Dam April 2019

F. Record all information, observations and actions on an Event Log Form (Form 1).

G. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions.

H. If visible damages aggravate rapidly, go to re-evaluation / decision section and follow relevant steps
immediately.

Site Engineers
. Observe conditions in site periodically and provide decision support as appropriate.

J. If condition permit : conduct a comprehensive site inspection of the dam and appurtenant elements and
prepare a report with the most important findings.

K. Provide oversight to corrective actions or work as required.
Superintending Engineer / Chief Engineer
L. Analyse and decide if an emergency lowering of the reservoir.

Dam Safety Organisation’s Staff

M. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least twice daily, or whenever conditions change significantly.

A. The event warrants downgrade to BLUE alert if water level in reservoir is lowered below bottom level
of embankment / dam damaged section. Event may not be terminated until repairs are made.

B. The event remains at the current Event Level (No change in situation)

The event warrants escalation to RED alert if one or multiple of the following conditions have been
observed: uncontrolled release of water over dam or rapidly developing flow through cracks or rapidly
developing erosion through increased seepage are observed..

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

D. EVENT LEVEL E. EVENT / LEVEL F. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to SHEET J1 (Blue Alert) Continue recommended action Go to SHEET J3 (RED Alert)
on this sheet

Event Description:

RED Earthquake resulting in uncontrolled release of water over dam or rapidly SHEET J3
ALERT developing flow through cracks or rapidly developing erosion through
increased seepage

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.

D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).
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Site Engineers

F. Observe conditions from a safe place at dam site periodically and provide decision support as
appropriate.

Superintending Engineer / Chief Engineer
G. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate the situation as events progress, or whenever conditions change. Determine whether:
A. The event warrants downgrade to BLUE alert if there is no longer an immediate impending threat of
dam failure and water level in reservoir is lowered below the seepage / leakage zone level in the dam.
The action shall be confirmed by the Dam Safety Organisation’s staff.
B. The event remains at the current Event Level (No change in situation)
C. Event may be Terminated only when :

= The dam has failed AND there is no longer a threat to the downstream public.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

G. EVENT LEVEL H. EVENT / LEVEL l. TERMINATION
DOWNGRADE REMAINS THE SAME
Monitor conditions until damage is Continue recommended action on Go to Termination and Follow-
repaired this sheet up

Event Description:

BLUE | security Threat / Sabotage / Vandalism. Unverified bomb threat or verified SHEET J1
ALERT | damage to the dam / appurtenances with no impacts in the functioning of the
dam

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Watch Condition Notification Flowchart” using pre-scripted message

B. Notify Local Law enforcement authorities to help evaluate the situation.

C. Make careful observation and inspection of every part of the dam. This should be done without
compromising the safety of anyone performing these tasks.

D. Record all information, observations and actions on an Event Log Form (Form 1).

E. Contact the Superintending Engineer / Chief Engineer at least daily to report the observations and
conditions.

F. If inspection has determined a potentially dangerous situation, go to the re-evaluation / decision section
below and follow relevant steps immediately.

Site Engineers
G. Access the dam only if area has been cleared by Law Enforcement ( in case of bomb threat).
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H. Observe conditions in site periodically and provide decision support as appropriate.

Superintending Engineer / Chief Engineer
. Review all pertinent information in order to recommend appropriate actions to the Emergency Planning
Manager in conjunction with Dam Safety Organisation’s staff.. Provide oversight to corrective actions
or works as required. Observe conditions in site periodically and provide decision support as
appropriate.
Dam Safety Organisation’s Staff
J.  Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least daily, or whenever conditions change significantly:

D. The event can be terminated if the dam is determined to be stable and damages have been repaired.
Local law enforcement authority has confirmed there is no threat in the dam structure and
surroundings..

E. The event remains at the current Event Level. ( No change in situation)

F. The event warrants escalation if inspection has determined a potentially dangerous situation

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

D. TERMINATION E. EVENT / LEVEL F. EVENT LEVEL
REMAINS THE SAME ESCALATION
Go to Termination and Follow-up Continue recommended actions Go to SHEET J2
on this sheet (ORANGE Alert)

Event Description:

ORANGE | Security Threat / Sabotage / Vandalism. Verified bomb threat that if carried

ALERT out, could result in damage in the dam / appurtenances that impacts the SHEET J2
functioning of the dam. Verified damages due to vandalism that impacts the
normal operation of the dam.

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message

B. Notify Local Law Enforcement authorities to help evaluate the situation.

C. Identify the areas that would be potentially impacted by the potential failures of the damaged areas.
D

Make careful observation and inspection of every part of the dam, this should be done without
compromising the safety of anyone performing these tasks..

Record all information, observations and actions on an Event Log Form (Form 1).

m

F. Contact the Superintending Engineer / Chief Engineer hourly to report the latest observations and
conditions.

G. Ifinspection has determined a potentially dangerous situation, go to the re-evaluation / decision
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section and follow relevant steps immediately.
Site Engineers
H. Access the dam only if area has been cleared by Law Enforcement ( in case of bomb threat).

I.  If condition permit : conduct a comprehensive site inspection of the dam and appurtenant elements and
prepare a report with the most important findings.

J.  Provide oversight to corrective actions or work as required.
Superintending Engineer / Chief Engineer
K. Analyse and decide if an emergency lowering of the reservoir is required.

Dam Safety Organisation’s Staff

L. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate conditions at least twice daily, or whenever conditions change significantly.

D. The event warrants downgrade to BLUE alert if water level in reservoir is lowered below bottom level
of embankment / dam damaged section. Event may not be terminated until repairs are made.

E. The event remains at the current Event Level (No change in situation)

The event warrants escalation to RED alert if one or multiple of the following conditions have been
observed: uncontrolled release of water over dam or rapidly developing flow through cracks or rapidly
developing erosion through increased seepage are observed..

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

G. EVENT LEVEL H. EVENT / LEVEL l. EVENT LEVEL
DOWNGRADE REMAINS THE SAME ESCALATION
Go to SHEET 11 (Blue Alert) Continue recommended action Go to SHEET J3 (RED Alert)
on this sheet

Event Description:

RED Security Threat / Sabotage / Vandalism. Detonated bomb resulting in SHEET J3
ALERT visible damage to the dam and appurtenances OR uncontrolled water release
due to sabotage / vandalism damages.

RECOMMENDED ACTIONS

Emergency Planning Manager

A. Implement the “ Failure Condition Notification Flowchart” using pre-scripted message
B. Identify the areas that would be potentially impacted by the emergency events.

C. Recommend to the District Collectors and Disaster Management Authorities IMMEDIATE
EVACUATION downstream of the dam and affected areas as per Local Evacuation Plan.

D. Stay at safe distance away from the dam. The immediate concern is the safety of the downstream
public

E. Record all information, observations and actions on an Event Log Form (Form 1).

Site Engineers
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F. Advise Emergency Planning Manager of dangerous conditions at the dam as appropriate.
Superintending Engineer / Chief Engineer
G. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

Dam Safety Organisation’s Staff

H. Provide decision support and technical support to the Emergency Planning Manager as appropriate.

RE-EVALUATION / DECISION

Evaluate the situation as events progress, or whenever conditions change. Determine whether:

A. The event warrants downgrade to BLUE alert if there is no longer an immediate impending threat of
dam failure and water level in reservoir is lowered to safe level. The action shall be confirmed by the
Dam Safety Organisation’s staff and Local Law Enforcement Authority.

B. The event remains at the current Event Level (No change in situation)
C. Event may be Terminated only when :
=  The dam has failed AND there is no longer a threat to the downstream public.

All contracts on Notification Flow chart shall be updated of changes

Based on this evaluation, follow the appropriate action

A. EVENT LEVEL B. EVENT / LEVEL C. TERMINATION
DOWNGRADE REMAINS THE SAME
Monitor conditions until damage is Continue recommended actionon | Go to Termination and Follow-
repaired this sheet up
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FORM 1

UNUSUAL OR EMERGENCY EVENT LOG
(To be completed during the emergency)

Dam Name : District :

When and how was the event detected :

Weather Condition :

General description of the emergency situation :

Emergency Level determination: Made by:

Action and Event Progression

Date Time Action / Event Progression Recorded by
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Annexure 5

Supplies and Resources

The following equipment and supplies may be necessary for use during a dam emergency.
Contact information for local contractors who can provide the following items during an
emergency is listed below. For supplies owned by the dam owner, the dam owner's name and
the specific location of the supplies have been denoted.

Contractor Type Name, Title, Phone Remarks

Name : Superintending Engineer Services : Sand bags, earthwork, all
Email : seisctvm@gmail.com civil works, supply of materials, Ready
Mobile N0:9446184417 Mix Concrete etc.
Office No: 0471 2302737
Name : Executive Engineer
Email : seisctvm@gmail.com Services : Sand bags, earthwork, all

Civil Works Mobile No: civil works, supply of materials, Ready

Office No: 0471 2302737

Mix Concrete etc.

Name : Executive Engineer

Email : eeirrigationtvpm@gmail.com
Mobile N0:9847132112

Office No: 0471 2303189

Services : Sand bags, earthwork, all
civil works, supply of materials, Ready
Mix Concrete etc.

Hydro Mechanical Works

Name : Superintending Engineer
Email : semechekm@gmail.com
Mobile N0:9447060226

Office No: 0484 2424580

Services : Mechanical Works

Name : Executive Engineer
Email : eemechalp@gmail.com
Mobile No:

Office N0:04772239392

Services : Mechanical Works

Name : Assistant Executive Engineer
Email : aeemechthenmala@gmail.com
Mobile N0:9447731629

Office No:

Services : Mechanical Works

Electrical Works

Name : Executive Engineer PWD
Electrical Division, Thiruvananthapuram
Email :eeelectvm.pwd@kerala.gov.in
Mobile No: 8086395129

Office No: 0471 2303081

Services : Electrical Works

Name : Executive Engineer

Email : seisctvm@gmail.com Services :

Mobile No: Geotechnical/Geodetic/Structural ~ and

Office No: 047_1 23027_37 Hydrologic  Instruments,  Seismic
Instrumentation Nam_e : Ex_ec_utlv_e Engineer _ Instruments

Email : eeirrigationtvpm@gmail.com

Mobile N0:9847132112

Office No: 0471 2303189

Name : Executive Engineer

Email : seisctvm@gmail.com Services : Diving & ROV services,

Special works /Equipments

Mobile No:
Office No: 0471 2302737

Name : Executive Engineer

Email : eeirrigationtvpm@gmail.com
Mobile N0:9847132112

Office No: 0471 2303189

underwater inspection
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Consultants (H
Geotechnical, Structural)

ydraulic,

Name: NIT, Calicut
Email:civilhod@nitc.ac.in
Mobile No:

Office No: +91 495 2286200

Services : Geotechnical / Structural /
Hydraulic/Hydrology Consultancy

Name: College of Engineering,
Trivandrum
Email:itcsr@cet.ac.in

Mobile No:

Office No: +91 4712515572

Services : Geotechnical / Structural /
Hydraulic/Hydrology Consultancy

Name: Central Water & Power Research
Station (CWPRS), Pune

Email:

Mobile No: +912024103200

Office No: +91 2024380825

Name: Central Soil and Material
Research Station (CSMRS), Delhi
Email:

Office No: +91-11-26967985
Office No: +91-11-26961894

Services : Geotechnical Consultancy

Communications  (
Systems, CCTV,
Communication)

Warning
Wireless

Name : Executive Engineer
Electronics Division, PWD, Thrissur
Email: eeelecstsr.pwd@Kkerala.gov.in
Office No: 0487 2327290

Name : Executive Engineer

Electronics Division, PWD, Trivandrum
Email: eeelecs.pwd@kerala.gov.in
Office No: 0471 2325793

Services Wireless and Radio
Communication Equipment. Voice
Data Communication, Early Warning
Systems
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Annexure 6
Sample Public Announcements

Note: These messages are communicated to downstream residents to alert the public of impending
danger. The Irrigation Department should coordinate with the India Meteorological Department, the
Kerala State Disaster Management Authority, and the District Magistrates/Collectors for
Thiruvananthapuram District prior to release. Messages can be communicated via radio, television, bulk
SMSs of local mobile networks, and other media outlets.

Announcement for a Slowly Developing "Watch" Condition ( Emergency Level)

Executive Engineer, Irrigation Division, Thiruvananthapuramhas declared a BLUE Level "Watch"
condition for Neyyar Dam, Project Identification Code KLO7MHO0049 as of [time and date]. [Briefly
describe the problem or condition.] Although there is no immediate danger of the dam failing, [Describe
what actions are being taken to monitor and control the situation.] [State the quantity of any releases
from the reservoir.]

Announcement for a Worsening "Watch™ Condition ( Emergency Level)

Executive Engineer, Irrigation Division, Thiruvananthapuramhas declared a BLUE Level "Watch"
condition for Neyyar Dam, Project Identification Code KLO7MHO0049 as of [time and date]. [Briefly
describe the problem or condition.] Although there is no immediate danger of the dam failing a
possibility now exists that the dam will fail if correction efforts are unsuccessful. Describe what actions
are being taken to monitor and correct the situation.] [State the quantity of any releases from the
reservoir]. Additional news will be made available as soon as it is received.

Announcement for a Probable "Failure” Condition ( Emergency Level)

Urgent! This is an emergency message. Executive Engineer, Irrigation  Division,
Thiruvananthapuramhas announced that Neyyar Dam, Project Identification Code KLO7MHO0049 is
probably going to fail. [Describe what actions are being taken to monitor and control the situation.] It is
possible that the dam will fail in [##] hours. Residents in low lying areas along the [Stream], the
[Stream], and the [Stream], as well as the town of [Name], should prepare for immediate evacuation.
Additional news will be made available as soon as it is received.

Announcement of an Impending "Failure” Condition (RED Emergency Level)

Emergency! This is an emergency message. Neyyar Dam, Project Identification Code KLO7MHO0049 is
going to fail at any moment. Residents who have not yet done so should immediately evacuate the city
of [Name] and low-lying areas along the [Stream], the [Stream], and the [Stream]. The flood waters
have already reached [Highway] and [Road]. Additional news will be made available as soon as it is
received.

Announcement of an Ongoing "Failure” Condition (RED Emergency Level)

Emergency! This is an emergency message. Neyyar Dam, Project Identification Code KLO7MH0049
failed at [time and date]. Residents who have not yet done so should immediately evacuate the city of
[Name] and low-lying areas along the [Stream], the [Stream], and the [Stream]. The flood waters have
already reached [Highway] and [Road]. Additional news will be made available as soon as it is received.
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Annexure — 7
Dam Description

Official Dam Name ® : Neyyar Dam

Name of Stream : Neyyar River

Dam Location : 30 km East of Thiruvananthapuram Town, Kerala

Latitude / Longitude : 8°32’ / 77° 09’

Seismic Zone : Il Year of Starting of Dam Construction : 1951
Year of First Impoundment :1964 Year of Commissioning of Dam Project : 1959

Name of Immediate Upstream Dam :  Nil

Name of Immediate Downstream Dam : Nil

Dam Owner @ : Irrigation Department, Kerala (Executive Engineer) Phone Number :

Dam Owner’s Address : Irrigation Division, Thiruvananthapuram, Thiruvananthapuram, Kerala
Embankment

Type : Masonry Dam
Year Constructed 11959

Length 1295 m
Maximum Height :56.08 m

Top Width :7.54m

Top of Embankment Elevation : 85.65

Drainage Area
Main Spillway ©

Type : Ogee Crest

Location : Middle of Masonry Dam

Crest Length :34.60m

Crest Elevation 1 79.55

Capacity : 809.4 Cumecs
Emergency Spillway

Type : -

Location : -

Crest Length : -
Crest Elevation : -

Capacity : -
Inlet-Outlet Works
Type : Sluice
Location :
Invert Elevation (Inlet) :
Invert Elevation (Outlet) :LBC +59.70 m, RBC +56.65 m
Capacity : 8.495 Cumecs
Reservoir
Elev. Top of Conservation Pool : 84.75 meters
Capacity Conservation Pool (Normal Pool) : 101.15 millions of cubic meters
Capacity at Top of Dam (Maximum) : 106.20 millions of cubic meters
Surface Area 2 9.10 square kilometers

(1) If the dam is known by more than one name, it is recommended that all names be listed (that is,
the official name appearing in the National Register of Large Dams, and other names by which
the dam is commonly known.)

(2) Also give details of Dam Operator, if different from the Dam Owner.
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(3) If the dam has multiple spillways, create additional subsections as necessary to include information

on all spillways.

Annexure 8
Annual EAP Evaluation Checklist

Was the annual dam inspection
conducted?

Yes
No

If yes, has the EAP beenrevised |0 Yes
to include any signs of failures (o No
observed during the inspection?

Was weed clearing, animal burrow Yes |If yes, describe actions taken and date:

removal, or other maintenance re- No

quired?

Was the outlet gate operable? Yes |If no, describe actions taken and date:
No

Do the Notification Flowcharts require Yes |If yes, list the dates of the contact information

revision? No [revision and redistribution:

(Note that revision of the contact

information will not require EAP

approval; however, the revised contact

information pages will need to be

redistributed as a replacement pages.)

Was annual training or a tabletop drill Yes |Circle: training drill

conducted? No |Date conducted:
Avre inspection and training records Yes
included in the EAP? No
Was the EAP reviewed? Yes |If yes, review date:
No
Were changes required to the EAP? Yes |If yes, date of revised EAP approval:

No




Emergency Action Plan for Neyyar Dam

April 2019

Annexure 9

Plan Review and Update

This plan will be reviewed and updated annually and tabletop drills will be carried out at least
once every five years. Document these reviews below.

Date of review:

Date of review:

Date of review:

Date of review:

Date of tabletop drill:

Participants:

Participants:

Participants:

Participants:

Participants:
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Annexure 10

Training Record

Use this form to record training sessions. File the completed form in the appropriate Tab of the EAP. Al
items in the EAP should be thoroughly reviewed during training. Appropriate [Dam Owner] employees
and EAP team members should attend a training session annually (or participate in a simulated drill).

TRAINING LOCATION:
DATE: TIME: INSTRUCTOR;:
CLASS SIGN-IN:

Type of Simulation Conducted: Circle Emergency Type:
Emergency water release Watch
condition Possible dam failure
Imminent dam failure Actual dam
failure

Comments, Results of Drill:

Revisions Needed to EAP Based on Results of Drill? o

Yes oNo Ifyes, list revisions required:
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Annexure — 11
List of Officials for Communication
Authority Name, Title, Phone Address

District Collector,
Thiruvananthapuram

District Collector

Mobile No: 9447700222
Office N0:0471-2731177
Camp Office : 0471-2318746

Office of the District Collector
Civil Station
Kudappanakunnu
Thiruvananthapuram

State Emergency Operation Center,
Kerala Disaster Management
Authority

Member Secretary

Email : keralasdma@gmail.com
Mobile N0:9400202927

Office N0:0471-2331345

Observatory Hills Museum, Vikas
Bhavan P O Thiruvananthapuram,
Kerala 695033

District Police Chief,
Thiruvananthapuram

Superintendent of Police
Mobile No: 9447115601
Office N0:0471-2315803

Office of the District Police Chief
Thiruvananthapuram

Sub Collector

Thiruvananthapuram

Sub Collector
Mobile No: 9447700111
Office N0:0471-2731600

Office of the District Collector
Civil Station
Kudappanakunnu
Thiruvananthapuram

Deputy Collector

Thiruvananthapuram

Deputy Collector (General & ADM)

Mobile No: 8547610101
Office N0:0471-2731188

Office of the District Collector
Civil Station, Kudappanakunnu
Thiruvananthapuram

Tahsildar

Tahsildar, Kattakada
Mobile No: 8547618420
Office N0:0471-2291414

Taluk Office, Kattakada

Addl Tahsildar

Addl. Tahsildar, Kattakada
Mobile No: 9746007397
Office N0:0471-2291414

Taluk Office, Kattakada

Tahsildar, Nedu,mangad

Taluk Office, Nedumangad

Tahsildar Mobile No: 9447700114
Office No:
Tahsildar Tahsildar, Neyyattinkara Taluk Office, Neyyattinkara

Mobile No: 9447700113
Office No:

Fire & Rescue Service

Fire Station, Neyyattinkara
Phone No: 0471 2222307
Fire Station, Parassala
Phone No: 0471 2201717

Fire Station, Neyyattinkara

Fire Station, Parassala

Circle Inspector of Police

Circle Inspector of Police, Kattakada

Mobile No: 9497987024
Office N0:0471-2290273

Office of the Circle Inspector of
Police, Kattakada

Sub Inspector of Police

Sub Inspector of Police, Neyyar Dam

Mobile No: 9497880122
Office N0:0471-2272266

Office of the Sub Inspector of
Police, Neyyar Dam

Sub Inspector of Police

Sub Inspector of Police, Kattakada
Mobile No: 9497880115
Office N0:0471-2290223

Office of the Sub Inspector of
Police, Kattakada

Village offices

Contact: Kallikkad
Title: Village Officer
Ph: 0471 2272944

Village Office, Kallikkad,
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Mob: 8547610229 Kallikkad PO.
Email:

villageofficekallikad@gmail.com

Contact: Amboori
Title: Village Officer
Ph: 0471 2246444
Mob: 8547610220
Email:

villageofficeamboori@gmail.com Village  Office, Amboori,

Contact: Keezharoor Amboori.PO

Title: Village Officer
Ph: 0471 2257628
Mob: 8547610222

E_mail: ) ) Village Office, Keezharoor
villageofficerkeezharoor@gmail.com

Contact: Perunkadavila
Title: Village Officer

Ph: 0471 2277044

Mob: 8547610221

Email: Village Office, Perunkadavila PO

Contact: Thirupuram
Title: Village Officer
Ph: 0471 2262191
Mob: 8547610204 Village Office, Thirupuram
Email:

Contact: Athiyanoor
Title: Village Officer
Ph: 0471 2221244
Mob: 8547610203
Email:voathiyanoor@gmailc.om Village Office, Athiyanoor

Contact: Anavoor
Title: Village Officer
Ph: 0471 2251844
Mob: 8547610219 Village Office, Anavoor

Email: anavoorvillage@gmail.com

Contact: Karode
Title: Village Officer
Ph: 0471 2216744
Mob: 8547610215
Email: vo-karode.Revekerala.gov.in Village Office, Karode

Contact: Veeranakavu
Title: Village Officer
Ph:

Mob: 8547610303 Village Office, Veeranakavu

Email:

Contact: Chenkal
Title: Village Officer
Ph: 0471 2233444
Mob: 8547610213
Email:
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Contact: Neyyattinkara Village Office, Chenkal
Title: Village Officer

Ph:

Mob: 8547610202

Email: vo-ntnkara-Revekerala.gov.in

Village Office, Neyyattinkara

Contact: Kulathoor
Title: Village Officer
Ph: 0471 2216544
Mob: 8547610212 - :
Email: vo-ntnkara-Revekerala.gov.in Village Office, Kulathoor
Contact: Kollayil

Title: Village Officer

Ph: 0471 2233344 Village Office, Kollayil
Mob: 8547610208

Email: vo.kolayil.revekerala.gov.in

Contact: Maranallur
Title: Village Officer
Ph: 0471 2298744

Mob: 8547610225 Village Office, Maranallur
Email:

villageofficemaranallur@gmail.com

Contact: Vazhichal
Title: Village Officer
Ph: 0471 2271098

Mob: 8547610227 Village Office, Vazhichal.
Email: vo.vzchl.revekerala.gov.in

Contact: Ottasekharamangalam
Title: Village Officer

Ph: 0471 2257444 Village Office, Vazhichal.
Mob: 8547610228
Email:

villageofficeosmangalam@gmail.com

Contact: Kulathummal
Title: Village Officer

Ph: 0471 2295344

Mob: 8547610226

Email: Village Office, Kulathumal.
villageofficekulathumal@gmail.com

Contact: Mannoorkara
Title: Village Officer

Ph: 0472 2853341

Mob: 8547610304
Email: Village Office, Kulathumal.
villageofficemanoorkara@gmail.com

Contact: Vellarada
Title: Village Officer
Ph: 0471 2243444
Mob: 8547610218
Email:

villageofficemanoorkara@gmail.com
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