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EAP for WAIKOLOA RESERVOIR NO. 2

(HA-0122)

Instructions for use in preparing hard copy EAP binders

1.

N O s W

Obtain ¥42”~1” white view binder.

Print one copy of EAP for each report set.

Sign both copies of cover sheet and fill in copy number
Cut out binder spine and insert into binder spin.

Insert one copy of coversheet in binder cover view.
Collate EAP tabs and EAP report together.

Insert into binder and distribute.
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Introduction

Purpose

This EAP outlines procedures to minimize risks to life and property when the integrity of the
subject dam facility may be in jeopardy. This EAP considers unusual and emergency situations,
both natural and manmade, and identifies appropriate responses and details roles and
responsibilities before, during and following an emergency event. This EAP was specifically
developed for the named facility only, and is not intended for use with any other facility.

Categories of unusual and emergency situations that may trigger activation of this EAP include
(but are not limited to):

EAP

WAIKOLOA RESERVOIR NO. 2 (HA-0122)

Earthquake

Sudden Reservoir Level Rise

Flow through Spillway
Embankment Overtopping

Seepage

Sinkholes

Piping

Damage of Spillway or Outlet Works
Embankment Cracks

Embankment Movement

Abnormal Instrumentation Readings
Security Threat

Sabotage or Vandalism

Hurricane or Heavy Rain Storm Event

Revision October 4, 2017
| - Introduction 1 of 2
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Roles and Responsibilities

The following roles and responsibilities have been assigned for implementation of this EAP:

Person or Agency Responsibility

Dam Owner / Dam Owner’s Representative Inspect, monitor and operate dam.

Detect unusual/emergency situation.

Determine Notification Level for situation.
Notify appropriate agencies by activating EAP.
Monitor/Remediate situation.

Provide status updates to other agencies.

Develop EAP.

Initiate and coordinate update and testing of EAP.
Provide technical advice for the owner.

911 Dispatch / State Warning Point Notify emergency responders of notifications
received from owner or other sources.
Participate in update and testing of EAP.

Police Department Open communication with Department of
Emergency

Management/Civil Defense Agency, and other
agencies pertinent to an emergency.
Participate in update and testing of EAP.

Fire Department Open communication with Department of
Emergency

Management/Civil Defense Agency, and other
agencies pertinent to an emergency.
Participate in update and testing of EAP.

Honolulu Department of Emergency Open communication with other agencies pertinent
Management, Kauai/Maui County Emergency | to an emergency.
Management Agency, County of Hawaii Civil | Terminate Level 2/3 (Emergency) event.

Defense Participate in update and testing of EAP.
Hawaii Emergency Management Agency Operate State Warning Point.
(Hawaii State Civil Defense) Assist local community as necessary.

Participate in update and testing of EAP.

State Dam Safety Program Assist agencies as necessary.

Assess restrictions or other actions when deemed
appropriate.

Terminate Level 1 (Non-Emergency) event.
Participate in update and testing of EAP.

EAP Revision October 4, 2017
WAIKOLOA RESERVOIR NO. 2 (HA-0122) | - Introduction 2 of 2
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Level 1 Notifications
NON-EMERGENCY
Unusual Event; Slowly Developing

Dam Owner’s Representative
Keith Okamoto, Manager-Chief Engineer
Department of Water Supply, County of Hawaii

Primary Contact Secondary Contact
William O'Neil, Water Service Daryl Ikeda, Chief of Operations
District Supervisor (808) 961-8790

(808) 887-3030
| dikeda@hawaiidws.org
woneil@hawaiidws.org

(1)

A4

State Dam Safety Program
DLNR-Engineering Division

____ Primary Contact Secondary Contact
Jimmy Leung Edwin Matsuda

(808) 587-0238

(808) 587-0268
I |

Jimmy.M.Leung@hawaii.gov Edwin.Y .Matsuda@hawaii.gov

County of Hawaii Civil Defense
Hawaii County

Primary Contact Secondary Contact
Talmadge Magno
(808) 935-0031

(Advice, No action required)

Talmadge.magno@hawaiicounty.gov

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1 '

Hawaii Emergency Management Agency
(HI-EMA)
swp@hawaii.gov / Ph. (808) 733-4300

Suggested Pre-Scripted Statement — Level 1 - Dam Owner to State Dam Safety Program:

This is [Name of Caller] from [Company you represent].
We have a LEVEL 1 Non-Emergency, Non-Failure situation at [WAIKOLOA RESERVOIR NO. 2, HA-0122]
The type of unusual event is [describe unusual situation, i.e. maintenance work, change of outlet].

The dam is located in [description of location, town neighborhood, address].

The unusual event is expected to last [provide how long, i.e. week, month] and we will advise you of any changes to
the status and when we are completed.

e My name is [Name of Caller] and | may be reached at [phone number] or alternate phone number [phone number].

EAP Revision October 4, 2017
WAIKOLOA RESERVOIR NO. 2 (HA-0122) Il - Level 1 Notification
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Level 2 Notifications
EMERGENCY EVENT

Potential Dam Failure Situation

Dam Owner’s Representative

Primary Contact

William O'Neil, Water Service
District Supervisor

(808) 887-3030

woneil@hawaiidws.org

Keith Okamoto, Manager-Chief Engineer
Department of Water Supply, County of Hawaii
Secondary Contact
Daryl Ikeda, Chief of Operations
(808) 961-8790

dikeda@hawaiidws.org

()

y

(1)
A 4
@) Emergency Dispatch
911
(1)
\ 4
County of Hawaii Civil Defense
Hawaii County
N Primary Contact Secondary Contact
Talmadge Magno
(808) 935-0031
Talmadge.magnho@hawaiico
Hawaii Emergency Management Agency
N (HI-EMA)
swp@hawaii.gov / Ph. (808) 733-4300
Ly National Weather Service

\ 4

State Dam Safety Program
DLNR, Engineering Division

Primary Contact
Jimmy Leung
(808) 587-0238

Jimmy.M.Leung@hawaii.gov

Secondary Contact
Edwin Matsuda

(808) 587-0268

|
Edwin.Y .Matsuda@hawaii.gov

Tertiary Contact
Denise Manuel

(808) 587-0246
|
Denise.M.Manuel@hawaii.gov

Suggested Pre-Scripted Statement — Level 2 — Dam Owner to 911 Dispatch

EAP
WAIKOLOA RESERVOIR NO. 2 (HA-0122)

Revision October 4, 2017
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Level 3 Notifications
URGENT EMERGENCY EVENT
Dam Failure is Imminent or In-Progress

Dam Owner’s Representative
Keith Okamoto, Manager-Chief Engineer
Department of Water Supply, County of Hawaii

Primary Contact Secondary Contact

William O'Neil, Water Service Daryl Ikeda, Chief of Operations
District Supervisor (808) 961-8790

(808) 887-3030 ]

dikeda@hawaiidws.org

woneil@hawaiidws.org

1) )
A 4 \4
(2) Emergency Dispatch State Dam Safety Program
911 DLNR, Engineering Division
(@) Primary Contact
Y Jimmy Leung
County of Hawaii Civil Defense (808) 587-0238
Hawaii County B
Jimmy.M.Leung@hawaii.gov
N Primary Contact Secondary Contact
Talmadge Magno » Secondary Contact
(808) 935-0031 Edwin Matsuda
(808) 587-0268
Talmadge.magno@hawaiico |
Edwin.Y .Matsuda@hawaii.gov
Hawaii Emergency Management Agency _
L, (HI-EMA) Tertiary Contact
swp@hawaii.gov / Ph. (808) 733-4300 Denise Manuel
(808) 587-0246
. . |
> National Weather Service Denise.M.Manuel@hawaii.gov

Suggested Pre-Scripted Statement — Level 3 — Dam Owner to 911 Dispatch

EAP Revision October 4, 2017
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b. Hazard Assessment Report

Individual Assessment Report

1 Identification

Name of Dam: Waikoloa 50 Mg Reservoir 2
National Id: HI00122

Island: Hawaii

Nearest City/Town: Waimea

Name of affected stream: Kohakohau Stream

Current DLNR risk classification: High

Owner: County of Hawaii, Dept. of Water Supply
2 Background

Location (latitude/longitude): 20.04N 155.68W

Miles to nearest city: 1

Year completed: 1975

Purposeluse: Water Supply

3 Characteristics

Dam type: Earthen Dam

Max. storage capacity (acre feet); 190

Dam height (feet): 35
Dam length (feet): 2,000
Confidential HIOO122 - Waikoloa 50 Mg Reservoir 2 Revision April 2016
I
EAP Revision October 4, 2017
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4 Consequence Analysis

4.1 Scenario Parameters

Parameters ' Value : Unit of Measure
Resarvoir volume prior to | T80 |acra-feat
pbreach
Duration of breach: (17 [ minutes
Breach width: [ 60 [ Teet
Distance from dam to ocean: | 9.90 | miles
Type of dam [ Earthen Dam [ nfa
Type of breach | Piping breach criginating | nfa

halfway up the dam face

4.2 MIKE 21 Model Results — Inundation Map*

Confidential HIDO 122 - Waikoloa 50 Mg Reservoar 2 Revision .-"l;|‘|r1| 2006

EAP Revision October 4, 2017
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4.3 Model Assumptions

It is assumed that each dam fails by piping while at maximum capacity. It is further
assumed that 1) the piping failure originates halfway up the dam face, 2) the dam fails
under sunny day conditions with dry conditions downstream of the reserveoir, and 3) no
water is discharged from the spillway. The outfiow (discharge hydrograph) from the
breached reservoiris modeled using the NWS' DAMBRK model (within the Danish
Hydrological Institute’s MIKE 11 model), and data from historical breaches is used to
estimale parameters controlling breach development. The DHI MIKE 21 model is used to
route the reservoir discharge down the valley into the ocean. MIKE 21 routes unsteady
two dimensional flows using the full Saint-Venant equations. Topography is described by
USGS standard 10 meter DEMs with a wvertical accuracy of £7 to 15 meters. The
inundation maps produced by MIKE 21 represent the maximum water depth
experienced al any given location. The inundalion maps are not snapshots in time
because different locations experience maximum flooding at different times. MIKE 21
also provides information on the time of flooding and water velocities.

5 Model Output Statistics

Time from
inhabited beginning of Time from beginning
Aroas Distanca breach to first of breach to
Or from breach inundation maximum water Maximum flood

Landmarks (miles " {minutes) depth (minutes) depth {feet)
Waikoloa 50 010 5 14 3
MG Reservoir
1 |
Waikoloa 50 0.48 B 16 1
MG Reservoir
3
Waimea 0.76 s 5 i
(Kamuela PO)
Puopelu 1.35 30 32 2
DOcean Entry 9.90 158 157 ]
* Distance determined by Euclidean method defined as the siraight line distance
between two points.

5.1 Impact on Bridges

Distance | Time to First “1::‘“;"“ Maximum
Bridge ldentification from Breach Inundation Water D:':m Water Depth
{mi) {min} (min) (ft)
TMK 6-2-02°6 [ 065 155 157 1
Confidential HIO0122 - Waikoloa 50 Mg Reservoir 2 Revision April 2016
3
EAP Revision October 4, 2017
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5.2 Hydrologist's Significant Observations and Comments

This represents a worst case scenano in which the flood from the upper dam causes the
lower two dams to fail. Al three dams are relatively small, however. The water takes
three different paths from the meuntain into Waimea Town, whereapon they join into a
single flood. The path of the floodwaters branches and rejoins several times between
Waimea and Highway 19. Below Highway 19 the flow splits into three paths before
flowing into the ocean. The model predicls thal water velocities at the Kamuela Post
Office will be on the order of 5 feet per second, and water velocities at Highway 19 will
ba on the order of 10 feet par second.

6 Potential Scenario Consequences for HI0O0122 - Waikoloa 50

Mg Reservoir 2
Dam Location: 20.04N 155.68W
Dam Owner: County of Hawaii, Dept. of Water Supply

The following table summanzes the estimated population and infrastructure potentially at
risk as a result of the modeled dam break scenario, which assumes dam failure at

maximum capacity.
Potential Scenario Consequences™ Value
1. Total inundation area (acres) 1,560 |
2. Total Population at risk | o
3. Number of affected Properties:
a. Total Parcels affected | 532
b. Total Land Value | $260.431,000
c. Total Building Value $229,321,300
4. Number of Cntical Facilities affected:
a. Total number affected 2
b. School total 1
¢. Hospital total 0
d. Fire Station total [ (1]
e. Police total | V]
f. Govemmenttotal | 0
g. Airports and Seaports total | 1
5. Emergency Operation Centers affected (total number]: 8]
6. Shelters affected (fotal number]: Zz
7. Infrasiructure Affecied:
a. Number of Bridges i
b. Length of Roads [miles) 5
**Refer to Final Report for mathodology used 1o denve values.
Confidental HIO0122 - Waikoloa 50 Mg Reservoir 2 Revision April 2016
4
EAP Revision October 4, 2017
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7 References

DLNR Dams Spreadsheet, 14 March 2008

8 Attachments

Attachment 1: Location Index Map
Attachment 2; Model Results - Inundation Map

9 Project Deliverables

This Individual Assessment Report is part of a Final Reporl, to be deliverad to DLMNR in
April 2007, which will include:

1) Scientific methods for modeling
2) Methods for conseguence assessment
3) Methods for risk evaluation

Disclaimer

The ntended avdience for these Individual Assessment Reparts is the State of Hawall Department of Land
and Matural Resources for which the reporis were prepared under confract. The dam break scenarios
dapictad in the reporls uldize the Danish Hydrological Inslitule’s MIKE 21model, Model resulls, and
products contained in these reporls have been reviewed and approved by a consulling hydrodogist. Best
avallable dala have been ulilized in the reparls and as inpul 1o the model, however, due [0 variaions In dalta
currancy and accuracy, final products should be inlerpreded as “best available estimates” only.

The Pacific Disaster Center {PDC) doas not assume any legal liability or responsibility for the information,
apparaius, producl, or process disclosed in this reporl or represenl that its use would nol infringe on
privalely owned rights. Reference thereln (o any specific commerclal product, process, or service by trade
name, frademark, manufaciures, or otherwise does not necessarily consiiiute or imply iis endorsement or
recommandation. No warranty, expressad or imphed, is made by the PDC as to the accuracy of the data or
the functioning of the sofiware beyond what is sxpressed by the onginal vendon(s). The act of disinbution
shall nol constitute any such warranty, and no responsibility is assumed by the PDC in the use of these
data, software, or related matenials

The Pacific Disaster Centar (PDC) s a pubkc/private partnership sponsored by the PDC Program Office
(ASDVNIl. The content of the information does not necessarily reflect the position or policy of the U.5.
Government and no official Govermment endorsement should be inferred.

Confidential HI100122 - Waikoloa 50 Mg Reservoir 2 Revision April 2016
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VI. Facility Information
a. 2-page Facility Data Sheet

WAIKOLOA RESERVOIR NO. 2 m

WAIKOLOA 50 MG RESERVOIR 2 (HI00122)5/ /3. !

y Xl m
oo s s O REGTIEE
a. Sisis Dam IO HALOT22?
b. Mational ID HI 33
. Dam Name WAIKDLOA RESERVOIR NO. 2
d. Othar Hamais) WAIKOLOA 50 MG RESERVOIR 2
. Longiuds ! Latituds -155 6752 / 20 0380
£ County | Isksnd Hawad | Hawas
g Type of Dam Earinen
. Purpose Waker Supply
L Complsted | Last Modifled 1975/ -
§ Hesrest City § Town WAIRER {1 madi )
k. Water Body Type State Ragulated Dam
L Dam Hoight 3R
m. Dam Langth 2,000 N
n. Dranage Aren 0,01 sg. miles | T aores
0. Sire Classification Bemall

Oelober 2017

EAP

WAIKOLOA RESERVOIR NO. 2 (HA-0122)

= .

o Mame of Owner Hawnii County. Dapartmant Of Wistes Supply

b. Emsrgency Action Plan

e

3. Hazard Poteniisl Classification

a. Hazsrd Classification

Pagn 1

Revision October 4, 2017
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WAIKOLOA RESERVOIR NO. 2

Aerial Phets (00102008)

& Mol Sierge 167 w81 51 MG a Type of Dam Earthen
b. Mammum Slorage 100 ac-l [ 62 MG b, Mlinimum Crest Wideh tEn
. Surface Area T3 acres & Upstream Slope Grade I FER
d. Upstream Sdope Protection Cancrein
e
1. Downstream Slope Protection Mawed Grass
& Minimem Spilbway Width 55 & Dam Haight A
b Spilluay Length T i i
e Spillway Typs Tunnal
d, Protocton Cancrete
£ oo
e e I
Pipa Yo 18im
8. ‘Woiks Typa Dremstream Candrol
b Maximum Discharge
e, Blze 12 in valve
. Contrel Description Deramsiream
Oelober 2017 Page 2
EAP Revision October 4, 2017
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Vicinity Map

EAP Revision October 4, 2017
WAIKOLOA RESERVOIR NO. 2 (HA-0122) VI - Facility Information 3 of 11




CONFIDENTIAL - For Official Use Only
C. Site Plan or Drawing

TTI0FYH # Q1 590G “T0p Seasiay BOj0sem 50) Jvl

010z L1 Ao

{agess oy 1)
T UoN Apossang jo sl el
BonRGLISHE Sgag 10 1o ~ S0 257} EREO 204

EAP Revision October 4, 2017
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For Official Use Only - Noi for Pablic Distribution

Principal Spillway Didalls
iNai 1o srale)

EAP for Waikolos Reservoir No.2, State 1D # HA-0122

May 17, 2010

P e

VL LAY CLEANDUT
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d Cross Section or Drawing

NOT AVAILABLE

EAP Revision October 4, 2017
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e. Spillway Capacity Curve

NOT AVAILABLE

EAP Revision October 4, 2017
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f. Outlet Capacity Curve

NOT AVAILABLE

EAP Revision October 4, 2017
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g. Reservoir Drainage Chart

NOT AVAILABLE

EAP Revision October 4, 2017
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h. Key Elevations

Top of Dam

Spillway

Alert Level 1 v

S

Dam
Embankment

Outlet works,
Intake invert Outlet works,
Outlet invert
Toe
Fill in Elevations for: Elevation Staff Gage
1 Top of Dam 3360.0
2 Spillway 3352.2
3 Normal Operating Level
4 Outlet works, Intake invert 3323.5
5 Outlet works, Outlet invert 3223
6 Toe 3326.6
7 PMF level (if known)
8 100yr flood level (if known)
9 EAP Alert Level 3
10 EAP Alert Level 2
11 EAP Alert Level 1
EAP Revision October 4, 2017
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i. Other Dam Info/Operation

Although most dams are formed in stream or river channels, these dams are drinking water reservoirs, are not
in historic channelized flow and are above the normal 100 year flood elevations. Rainfall events and flash
flooding will not impact this dam since water is conveyed to this dam through controlled pipeline from nearby
waterway.

EAP Revision October 4, 2017
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VI1l. Directions to Site

EAP Revision October 4, 2017
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Street Map

EAP Revision October 4, 2017
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Emergency Detection

Guidance for Determining the Event Level at WAIKOLOA RESERVOIR NO.

2

Note: This is a site-specific guide developed for use at the named facility only!

Level 1: Non-Emergency, Unusual Event, Slowly Developing
Level 2: Emergency, Potential Dam Failure Situation
Level 3: Urgent Emergency; Imminent or In-progress Dam Failure

Event Situation Event Level

Earthquake Earthquake resulting in uncontrolled release of water from the dam 3
Earthquake felt at or near dam, or reported to have occurred within 200 miles of the dam - look up

Earthquake mignitude (http://hvo.wr.usgs.gov/earthquakes/) and inspect according to Hawaii Dam Safety 1123
Guidelines: Seismic Analysis & Post-Earthquake Inspections, Circular C131

Earthquake magnitude 4.0 or greater - 25 mile radius

Earthquake magnitude 5.0 or greater - 50 mile radius

Earthquake magnitude 6.0 or greater - 75 mile radius

Earthquake magnitude 7.0 or greater - 125 mile radius

Earthquake magnitude 8.0 or greater - 200 mile radius

Earthquake Earthquake resulting in visible damage to the dam or appurtenances 2
New seepage near or around an outlet conduit that is under pressure (with downstream valve)

Earthquake within one month of an earthquake, > 5 gallons per minute, and transporting or possibly 2
transporting fines.
New seepage near or around an outlet conduit that is under pressure (with downstream valve)

Earthquake o . . . - 1
within one month of an earthquake, > 3 gallons per minute, and not transporting soil material

Embankment Cracks in the embankment with seepage (Refer To Seepage Events) 11213

Cracking

Embankment New cracks in the embankment greater than 1/4 inch wide without seepage 1

Cracking

Embankment Sudden or rapidly proceeding slides of the embankment slopes 3

Movement

Embankment Visual movement/slippage of the embankment slope 1

Movement

Embankment Water from the reservoir is flowing over the top (crest) of the dam

Overtopping/High 3

Water Level

Embankment Upstream dam is being overtopped or in Event Level 3

Overtopping/High 3

Water Level

Embankment Reservoir level is 1-foot below the top (crest) of the dam (Event level depends on dam &

Overtopping/High watershed) 1

Water Level

Hurricane/Tropical High winds

Storm/Wind Storm

Hurricane/Tropical | Tropical storm winds (> ? mph)

Storm/Wind Storm

Hurricane/Tropical Hurricane force winds (> ? mph)

Storm/Wind Storm

Maintenance Inoperable outlet works

Maintenance Inoperable diversion structure

Maintenance Alarm warning system down

Notice of Excessive vegetation on embankment

Deficiency

EAP Revision October 4, 2017
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Event Situation Event Level

Notice of Excessive vegetation in spillway
Deficiency
Operations Draining reservoir to bottom
Operations Refilling reservoir after being drained to bottom
Operations Refilling reservoir after being drained and left dry for less than 1 month
Operations Refilling reservoir after being drained and left dry for greater than 1 month
Outlet Conduit Cracks, joint separation, or leaking outlet conduit 1] 2
Outlet Conduit Outlet inoperable
Outlet Conduit Seepage near outlet
Sabotage/Vandalism | Damage to dam or appurtenances that has resulted in uncontrolled water release 3
Sabotage/Vandalism | Damage to dam or appurtenances that has resulted in seepage flow 2
Sabotage/Vandalism | Damage to dam or appurtenance with no impacts to the functioning of the dam 1
Sabotage/Vandalism | Modification to the dam or appurtenances that could adversely impact the functioning of the dam 1
Security Threat Detonated bomb that has resulted in damage to the dam or appurtenances 3
Security Threat Verified bomb threat that, if carried out, could result in damage to the dam 2
Security Threat Damage to dam or appurtenances with no impacts to the functioning of the dam 2
Seep?ge/Low Water | New or existing seepage area with flow rate > 10 gallons per minute 3
Leve
Seepage/Low Water | Rapidly increasing trasport of soil material to the extent that failure appears imminent or 3
Level in-progress
Seep?ge/Low Water | New or existing seepage areas with increasing flow rate but < 10 gallons per minute 2
Leve
Seepage/Low Water | Increased seepage flow near or around an outlet conduit > 5 gallons per minute, or possibly 2
Level transporting soil material
Seepage/Low Water | New or existing seepage areas not near outlet conduit, transporting or possibly transporting soil 2
Level material
ieepal:lge/Low Water | Reservoir water level is falling without apparent cause 2

eve
Seepage/Low Water | Water level gage reading below alarm setpoint of ? feet
Level
Seepage/Low Water | New seepage areas not near outlet conduit, < 10 gallons per minute and not transporting soil 1
Level material
ile;\e/;;zlage/Low Water | Seepage near or around an outlet conduit, < 2 gallons per minute and not transporting soil material 1
Sinkholes or Rapidly enlarging sinkhole on dam or abutments to extent that failure appears imminent or 3
Whirlpools in-progress
Sinkholes or Whirlpool or other evidence exists indicating that the reservoir is draining rapidly through dam or 3
Whirlpools foundation
Sinkholes or Observation of new sinkhole in reservoir area or on embankment 2
Whirlpools
Spillway Flow Spillway flow is overflowing spillway walls 3
Spillway Flow Spillway is flowing with an advancing headcut (erosion) that is threatening the control section 3
Spillway Flow Spillway flow is flooding people downstream 3
Spillway Flow (Ij?eessizrr:/%ig V\(/vsz;ter surface elevation at spillway crest with high rate of rise (spillway inadequate for 2
Spillway Flow Spillway is flowing with active gully erosion 2
Spillway Flow Spillway flow could result in flooding of people downstream if reservoir level continues to rise 2
Spillway Flow Reservoir water surface elevation at spillway crest, or spillway is flowing with no active erosion 1
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IX. Local Resources
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Local Resources Available at WAIKOLOA RESERVOIR NO. 2

Note: This is a site-specific list developed for use at the named facility only!

The following owner/operator resources are available in the event of an emergency:

Quantity | Equipment/Resources Contact Name/Telephone No.(s)
1 Backhoe HDWS - local baseyard
4 Backhoes HDWS - other island baseyards
Pumps HDWS on island
Piping HDWS on island

Other locally available resources include:

Resources

Suppliers

Telephone No.(s)

Heavy Equipment
Service and Rental

Allied Machinery

(808) 982-7728

Heavy Equipment
Service and Rental

Keahou Kona Construction Company

(808) 935-8595

Ready-Mix Concrete
Supply

West Hawaii Concrete

(808) 329-3507

Ready-Mix Concrete
Supply

Edwin Deluz Trucking and Gravel, LLC

(808)
808-776-1652/1815

Sand and Gravel Supply

West Hawaii Concrete

(808) 329-3507

Sand and Gravel Supply

Edwin Deluz Trucking and Gravel, LLC

(808)
808-776-1652/1815

Diving Contractor

American Marine (Honolulu)

(808) 545-5190

Lighting

EAP

WAIKOLOA RESERVOIR NO. 2 (HA-0122)
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X. Contacts
Contact Names and Numbers for WAIKOLOA RESERVOIR NO. 2

" Alternate
Role & Responsibility Primary Contact Office Phone Phone No. Agen_cy or Address
No. Organization
Dam Owner’s Representatives:
William O'Neil, Water Hawaii Dept of
. . ) (808) 65-1234 Opelo Rd.
Primary EAP Contact Serwcg District 887-3030 Water_,_ County of Kamuela, H1 96743
Supervisor Hawaii
Hawaii
: Department of A
Daryl Ikeda, Chief of (808) i 889 Leilani Street
Secondary EAP Contact | 0 tions 961-8790 Water SUpply - | i1 11 96720
County of
Hawaii
. Department of
Dam Owner m‘;g Z'r‘ag;]‘l’:; (808) Water Supply, | 345 Kekiianao“a Street, Ste. 20
'ag 961-8050 County of Hilo, HI 96720
Engineer A
Hawaii
Dam Lessee
Hawaii
Anthony Tanodra, Department of
(808) i 65-1234 Opelo Road
Dam Operator Lead Water Treatment 887-3030 Water Supply Kamuela, H1 96743
Plant Operator County of
Hawaii
Dam Technical
Representative
State Dam Safety Program:
State Dam Safety . (808) 1151 Punchbowl St. Room 221
Program Edwin Matsuda 587-0268 State DLNR Honolulu, HI 96813
State Dam Safety . (808) 1151 Punchbowl St. Room 221
Program Jimmy Leung 587-0238 State DLNR Honolulu, HI 96813
State Dam Safety . (808) 1151 Punchbowl St. Room 221
Program Denise Manuel 587-0246 State DLNR Honolulu, HI 96813
County of Hawaii Civil Defense— Hawaii County:
o County of .
County of Hawaii Civil (808) AU 920 Ululani Street
Defense Talmadge Magno 935-0031 Hawaii Civil Hilo, HI 96720
Defense
Hawaii Emergency Management Agency (Hawaii State Civil Defense):
Hawaii
Hawaii Emergency Vern Mivadi (808) Emergency 3949 Diamond Head Road
Management Agency yag 733-4300 Management Honolulu, HI 96816
Agency
County Emergency Responders:
HAWAI‘I
. . POLICE . .
. Paul Ferreira, Police (808) 349 Kapi‘olani Street
Police Department Chief 935-3311 DEPARTMENT, Hilo, HI 96720
County of
Hawaii
HAWAI‘l FIRE
Fire Department Darren J. Rosario, Fire | (808) DEPARTMENT, | 25 Aupuni Street, Suite 2501
P Chief 932-2900 County of Hilo, HI 96720
Hawaii

EAP

WAIKOLOA RESERVOIR NO. 2 (HA-0122)
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XI. EAP Holders

Official EAP Holders
Copy # Organization Person receiving copy Conltzzgrrrr:nce
Received
1 Hawaii Dept of Water, County of Hawaii William O'Neil, Water
. 65-1234 Opelo Rd. Service District Supervisor
Primary EAP Contact Kamuela, HI 96743
2 Department of Water Supply, County of Hawaii Keith Okamoto,
Dam Owner 345 Kekiianad‘a Street, Ste. 20 Manager-Chief Engineer
Hilo, HI 96720
Hawaii Department of Water Supply - County of Anthony Tanodra, Lead
3 Hawaii Water Treatment Plant

Dam Operator

65-1234 Opelo Road
Kamuela, HI 96743

Operator

4
Police Department

HAWAI‘I POLICE DEPARTMENT, County of
Hawaii
349 Kapi‘olani Street
Hilo, HI 96720

Paul Ferreira, Police Chief

5
Fire Department

HAWAI‘l FIRE DEPARTMENT, County of Hawaii
25 Aupuni Street, Suite 2501
Hilo, HI 96720

Darren J. Rosario, Fire
Chief

6
State Dam Safety Program

State DLNR
1151 Punchbowl St. Room 221
Honolulu, HI 96813

Edwin Matsuda

7 County of Hawaii Civil Defense Talmadge Magno
County of Hawaii Civil 920 Ululani Street
Defense Hilo, HI 96720
8 Hawaii Emergency Management Agency Vern Miyagi
Hawaii Emergency 3949 Diamond Head Road
Management Agency Honolulu, HI 96816
EAP Revision October 4, 2017
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XIl.  Appendix A — Testing and Updating

a. Testing
Test Date Test Type Comments
b. Updating
Revision # Date Published Comments
EAP Revision October 4, 2017
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1. Training of Dam Owner’s Representative(s)

The people involved in the implementation of the EAP should receive training to ensure that they
are thoroughly familiar with all elements of the plan, the available equipment, and their
responsibilities and duties under the plan.

Technically qualified personnel should be trained in the incident management process, including
detection, evaluation, notification, and appropriate response actions during all emergency level
determinations. A sufficient number of people should be trained to ensure adequate coverage at
all times.

2. Testing the EAP

Dam owners should exercise the Emergency Action Plan (EAP) in coordination with State, local
and tribal emergency management authorities. Exercises promote prevention, preparedness, and
response to incidents and emergencies and may also be extended to include recovery operations.
Exercising also demonstrates the EAP’s effectiveness in an actual situation and demonstrates the
readiness levels of key personnel. Periodic exercises result in an improved EAP as lessons
learned are incorporated into the updated EAP document.

Dam owners should include State, local and tribal emergency authorities in exercise activities.
This includes, but is not limited to, entities listed on the Notification Flowchart. To facilitate the
participation of emergency management authorities, dam safety exercises also can be
coordinated with, or integrated into, other event exercise scenarios for earthquakes, floods,
hurricanes, and other hazards.

Exercise Type | Brief Description Frequency
Seminar Review EAP with staff and local emergency responders Annual
Drill Review EAP with principle staff and O&M personnel Annual

¢ Review of Contact List & Phone Numbers

e Review of Critical deficiencies and notify plan holders if
Level 1 exists

e Review EAP Guidance for Determination levels

Table Top Drill several different scenarios, in a classroom type setting Every 3-4
Alll plan holders should participate years

Functional As required

Other Review Hazard Assessment Classification Every 5 years
Downstream Public Awareness Campaign As required

Summary of Exercises
There are various types of exercises to test the plans, discussion-based exercises and

operations-based exercises. Discussion-based exercises familiarize participants with current
plans, policies, agreements, and procedures, or may be used to develop new plans, policies,
agreements, and procedures. Operations-based exercises validate plans, policies, agreements and
procedures; clarify roles and responsibilities; and identify resource gaps in an operational

EAP Revision October 4, 2017
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environment. The seminar, drill, tabletop exercise, and functional exercise should receive the
most emphasis in an EAP exercise program.

e Seminar. A seminar is an informal discussion designed to orient participants to new or
updated plans, policies, or procedures (e.g., a seminar to review a new Evacuation
Standard Operating Procedure). Seminars should include internal discussions as well as
coordination with emergency management authorities and other organizations with a role
in EAP implementation.

e Drill. Adrillisa coordinated, supervised activity usually employed to test a single
operation or function within a single entity, such as testing sirens and warning systems,
calling suppliers, checking material on hand, and conducting a call-down drill of those
listed on the Notification Flowchart.

e Tabletop Exercise. A tabletop exercise involves key personnel discussing simulated
scenarios in an informal setting. Tabletop exercises can be used to assess plans, policies,
and procedures.

e Functional Exercise. A functional exercise examines and/or validates the coordination,
command, and control between various multi-agency coordination centers, such as
Emergency Operation Centers (EOCs) and Joint Field Offices. A functional exercise does
not involve any “boots on the ground” such as first responders or emergency officials
responding to an incident in real time.

Functional exercises are a comprehensive exercise that provides the necessary verification,
training, and practice to improve the EAP and the operational readiness and coordination efforts
of all parties responsible for responding to emergencies at a dam.

Evaluation of Exercises

Emergency exercises and equipment tests should be evaluated orally and in writing. Any
outdated telephone numbers on the Notification Flowchart, inundation maps with inaccurate
information, and problems with procedures, priorities, assigned responsibilities, materials and
equipment, and staff levels shall be corrected, the plan be updated and disseminated.

EAP Revision October 4, 2017
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EAP Emergency Incident Log

Dam Name/State 1D:

Name:

Job Title:

Incident Start Date

Incident Start
Time

Incident Description

Initial Incident Water
Level

Incident Detection

When did you detect or
learn about the incident?

How did vou detect or
learn about the incident?

LOG ALL NOTIFICATION AND ACTIVITY IN THE TABLE BELOW

DATE TIME

ACTION/INCIDENT PROGRESSION

ACTION
TAKEN BY

Appendix B - Page 1




EAP Inspection Checklist

EAP Inspection Checklist PAGE 1 of 2
Dam Name; Inspected By:

Date:
Weather Condition: Event Triggering Inspection:

Reservoir Water Level:

Inspection Ttem: Deficiencies/Comments:

NOTE ANY PRE-EXISTING CONDITIONS (AGE, LOCATION) AND CHANGES
OBSERVED:

SPILLWAY:

General Condition

Cracks?

Leaning?

Seepage?

Overtopping?

Erosion?

(Other Comments?

GATES/STOPLOG BAYS:

General Condition

Cracks?

EMBANKMENT CREST:

Visual Settlement?

Misalignment?

Cracking?

EMBANKMENT UPSTREAM SLOPE:

Erosion? Condition of Ground Cover?

Settlement, depressions, bulges?

Longitudinal/Vertical Cracks?

Appendix B - Pages 2 & 3




EAP Inspection Checklist

PAGE 2 of 2

Dam Name:

Inspected By:

Date:

EMBANKMENT DOWNSTREAM SLOPE:

Erosion? Condition of Ground Cover?

Settlement, depressions, bulges?

Longitudinal/Vertical Cracks?

Soft spots or boggy areas?

Movement at or bevond toe?

Boils at toe?

SEEPAGE:

Location

Does seepage contain fine soil particles?

Approximate flow rate (garden hose, full blast = approx. 5 gal/min)

RESERVOIR:

Observed vortex?

Sinkhole?

ABUTMENT CONTACTS:

General Condition

Cracks?

Leaning?

OTHER OBSERVATIONS OR COMMENTS:

Appendix B - Pages 2 & 3




EAP Emergency Termination Log

Dam Name/State 1D:

County:

Dam Location:

Stream/River:

Date/Time:

Weather Conditions:

General Description of
Emergency Situation:

Area(s) of Dam Affected:

Extent of Damage to Dam
and Possible Causes:

Effect on Dam Operation:

Initial Reservoir
Elevation/Time;

Maximum Reservoir
Elevation/Time:

Final Reservoir
Elevation/Time:

Description of Area
Flooded Downstream /
Damage / Loss of Life:

Justification for
Termination of Dam Safety
Emergency:

Other Data and Comments:

Report Prepared by:
(Printed Name and

| Signature)

Date:

Appendix B—Page 4




EAP Concurrence Form

EAP CONCURRENCE FORM

I have received the latest copy of the Emergency Action Flan (EAP) for the State Regulated
Dam listed below, and concur with the tasks and responsibilities assigned herein for this
agency in the event of an emergency and during testing of the EAP.

Dam Name:

State Dam 1D:

EAP Revision Date:

Signed: Date:

Representing

(Title, Agency Name)

Please return completed form to the owner at their address.
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XIV. Appendix C — Mitigative and Preparedness Actions

1. Inspection Guidelines & Remedial Actions

Problem

Probable Cause and

CONFIDENTIAL - For Official Use Only

Inspection Guidelines — Upstream Slope

Recommended

Actions

Sinkhole

Sinkhole

Piping or imternal erosion  of
embankment materials or
foundation causes a sinkhole. The
cave-in of an eroded cavern can
result In a sinkhale. A small hole in
the wall of an outlet pipe can
develop into a sinkhole. Dirty water
at the exit indicates erosion of the
dam. Piping can empty a reservoir
through a small hole in the wall or
canm lead to failure of a dam as soil
pipes erode through the foundation
or a pervious part of the dam
Dispersive soils are particularly
susceptible to sinkhaoles.

Inspect other parts of the dam for
seepage or more sinkholes. Check
seepage and leakage outflows for
dirty water. A gqualified engineer
should Inspect the conditions,
identify the exact cause of sinkholes,
and recommend further actions.
Depending on the location in the
embankment, the reservoir may
need to be drawn down,

DLNR NOTIFICATION REQUIRED

Large Cracks

A portion of the embankment has
moved because of loss of strength,
or the foundation may have moved,
causing embankment movement.
Indicates onset of massive slide or
settlement caused by foundation
failure.

Depending on embankment involved,
draw reservoir level down A
qualified engineer should inspect the
condition and recommend further
actions.

DLNR NOTIFICATION REQUIRED

Slide, Slump, ar Slip

Earth or rocks move down the slope
along a slippage surface because of
too steep aslope, or the foundation
moves Also, look for slide
movements i reservoir basin, A
series of slides ecan lead to
obstruction of the inlet or failure of
the dam

Evaluate extent of the slide. Monitor
slide. Draw the reservaoir level down
if safety of dam is threatened. A
gualified engineer should inspect the
conditions and recommend further
actigns.

DLNR NOTIFICATION REQUIRED

Inspacton Ludeinas - Upstream Slope

EAP Revision October 4, 2017
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Problem

Probable Cause and Po

Conseque

Recommended Actions

Erosion Behind
Poorly Graded Riprap

Scarps, Benches Oversteep Areas

Wave action or local settlement
cause soil and rock to erode and
slide to the lower part of the slope,
forming a bench. Erosion lessens
the width and possible height of the
embankment and could lead to
seepage or overtopping of the dam

Determine exact cause of scarps. Do
necessary earthwaork, restore
embankment to original siope, and
supply adequate protection [bedding
and riprap)

Broken Down Missing Riprap Poor-guality riprap has Reestablish normal  slope. Place
deteriorated,  Wave action has bedding and competent riprap
displaced riprap. Round and
similar-sized rocks have rolied
dawnhill. Wave action against

these unprotected areas decreases
embankment width

Erosion Behind Poorly Graded
Riprap

Similar-sized rocks allow waves to
pass between them and erode small
gravel particles and soil. Soil s
eroded away from behind the
riprap. This allows riprap to settle,
offering less protection  and
decreased embankment width

Reestablish effective slope protection.
Place bedding material.

DLNR NOTIFICATION REQUIRED for
design = for graduation and size Tor
rock for bedding and riprap A
gualified engineer should inspect the
conditions and recommend further
actions,

inspechon Luideines - Upsirgam Slopé

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Revision October 4, 2017
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Inspection Guidelines — Downstream Slope

Problem

Slide or Slough Lack loss of strength of embankmeant 1. Measure extent and displacement of
material. Loss of stremgth can be side. If continued movement ks
attributed to infiltration of water into seen, begin lowering water level
the embankment or loss of support until movement stops,
by the foundation, Massive slide cuts 2. Have a gualified engineer inspect
through crest or upstream slope the condition and recommend
reduting freeboard and cross-section. further action
'StruvI:tturaI collapse or overtopping can DLNR NOTIFICATION REQUIRED
resu

Transverse Cracking 1. Uneven movemenl betwesen 1. Inspect crack amd carefully record

adjacent segments of the crack location, length, depth, width
embankment, and other pertinent physical
2, Deformation caused by structural features Stake out limits of
stressor instability cracking Engineer  should

determine cause of cracking and
supervise all steps necessany to
reduce danger to dam and correct
condition.

1. Can provide a path for seepage
through the embankment cross-

section, _
2, Encavate slope along crack to a paint

2. Provides local area of low below tha bottom of the crack
strength  within  embankment. Then, backfill excavation using
Future structural  movement, competent material and correct
deformation or fallure could construction technigues. This will

begin. seal the crack against seepage and
3. Provides entrance point for surface runoff This should be
surface runoff to  enter supervised by engineer. Continue (o
embankment monitor crest routinely for evidence

of future cracking
DLNE NOTIFICATION REQUIRED

Inspechon uidelines - Liownsineam silopea

EAP Revision October 4, 2017
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Problem

Probable Cause and Possible

Consequences
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Recommended Actions

Cave-in or Collapse 1. Lack of adeguate compaction. 1. Have a gualified engineer inspect

2. Piping through embankment or the condition and recommend
foundation further action
1. Presence of dispersive saoils DLNR NOTIFICATION REQUIRED
Indicates  possible  washout of
embankment.
Longitudinal Slump
Cracking A {Localized
) Condition) &

Longitudinal Cracking

1. Dvrying and shrinkage of surface
material

2. Downstream  movement  or
settlement of embankment,

1. Can be an early warning of a
potential slide.

2. Shrinkage cracks allow water to
enter the embankment and
freezing will further crack the
embankment.

3. Settlement of slide, showing
loss of stremgth in embankment
that can lead to fallure.

1. If cracks are from drying, dress
area with well-compacted material
to keep surface water out and
natural moisture in.

2. If cracks are extensive, a qualified
engineer should inspect the
condition and recommend further
actions.

DLNR NOTIFICATION REQUIRED

Slump [localized condition) Preceded by erosion undercutting a 1. Inspect area for seepage
portion of the slope. Can also be 2. Monitor for progressive failure.,
found on steep slopes. Can expose ified
impervious zone to erosion and lead 3. H:ve 4 q;ail o E:IEIHDE{ |n5pEc.dl
to additional slumps. UM CORBIIGR, | MG ecomen
further action.
DLNR NOTIFICATION REQUIRED
Inspection Guidelines - Downstream Slope
EAP Revision October 4, 2017
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Problem

Probable Cause and Possible

Consequences

Recommended Actions

Erosion

Water from intense rainstorms or
snowmelt carries surface material
down the slope, resulting in
continuous  troughs. Can be
harardous if allowed to continue.
Erosion can lead (o eventual
deterioration of the downstream
slope and fallure of the structure.

The preferred method to protect
eroded areas is rock or riprap.
Reestablishing protective grasses
can be adequate if the problem is
detected early

Treas,/
Obscuring Brush

Livastock/
Cattle Traffic

Trees, Obscuring Brush

Natural vegetation in area. Large
tree roots can create seepage paths.
Large trees can blow owver during
storms and damage dam or cause
breach. Bushes can obscure visual
inspection

Remowve all brush and trees less
than 4" in diameter. Larger trees
may be allowed to stay until they
die. At that time, the tree, with its
root system, should be removed
and the void properly filled with
compacted soil,

Control  vegetation on the

embankment that obscures visual
|r:5pe:tr|:|n.

Livestock (swch as cottie] Traffic

Excessive  travel by livestock
especially harmful to slope when
wek

Creates areas bare of erosion
protection and causes erosion
channels. Allows water to stand
Area susceptible to drying cracks.

Fenca livestock outside
embankment area.

Repair erosion protection, Le.
riprap, grass.

Inspechion Guidalines - Downstream Slope

EAP Revision October 4, 2017
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Inspection Guidelines — Cresi

Langitudinal Crack 1. Uneven settlement belween 1. Inspect crack and carefully record
adjacent sections or zones within location, length, depth, width,
the embankment alignment, and other pertinent

2. Foundation failure causing loss of physical features. Immediately

stake out limits of cracking. Monitor
frequenthy.

support to embankment.

1. Initial stages of embankment

slide 2. Engineer should determine cause of

cracking and supervise steps
necessary to reduce danger to dam

1. Creates local area of low strength b
and correct condition

within an embankment. Could be

the point of initiation of future 3. Effectively seal the cracks at the
structural maovement, crest surface to prevent infiltration
detormation or failure, by surface water

2. Provides entrance point for 4, Continue to routinely monitor crest
surface runoff into embankment, for evidence of further cracking

allowing saturation of adjacent DLNR NOTIFICATION REQUIRED
embankment area and possible

lubrication which could lead to
lecalized fallure

Inspachon Guidealines - Crest

EAP Revision October 4, 2017
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Problem

Probable Cause and

Possible Conseguences

Recommended Actions

Vertical Displacement 1. Vertical movement  betwesn Carefully inspect displacement and
.id;.n:fnl LEctinns of the record Itz location, wvertical and
embankmant, harizontal displacement, length and

7. Structural deformation of fallure ather physical features
caused by Siructure stress of Immediately stake out limits of
instability, or by failure of the cracking
feundation Engineer should determine cause of

displacement and supervise all steps

1. Creates local area of low strength necessary to reduce danger to dam
within embankment which could and correct condition
cause future movement . Excavate area to the bottom of the

2. Lleads to structural instability or dizplacement Backfill excavation
failure using competent material and

3. Creates entrance point  for correct  construction technigues,
surface water that could further under stpervision of engineer.
lubricate failure plane Continue to monitor areas routinely

4. Reduces available embankment for evidence of cracking or

cross-section

movemant.

DLNR NOTIFICATION REQUIRED

EAP

Inspechon Liuidelnes - Lnast

Revision October 4, 2017
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Problem F able Cause Paossible A mmended Actions

Transverse
Cracking -

Cave-in On Crest 1. Hale in outlet conduit is 1. Carefully inspect and record
causing erosion of location and physical
embankment material characteristics  (depth, width,

2. Imtermal erosion or piping of length) of cave-in

embankment material by 2. Engineer should determine cause
ieepage. of cave-in and supervise all steps
necessary 1o reduce threat to

3. Breakdown of dispersive clays
dam and correct condition

within embankment by
seepage waters, 3. Excavate cave-in, slope sides of
excavation and backfill hole with
competent material using proper
construction technigues This
should be supervised by engineer

DLNR NOTIFICATION REQUIRED

1. Void within dam could cause
localized cawving, sloughing,
instability ar reduced
embankment cross-section.

2. Entrance point for surface

water.
Inspaction Guidedines - Craslt
EAP Revision October 4, 2017
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Transverse Cracking 1. Uneven movement between 1. Inspect crack and carefully record
adjacent segments of the crack location, |length, depth,
embankment. width and other pertinent physical

2. Deformation caused by features Stake out [limits of
cracking

structural stressor instability.

2. Engineer should determine cause
of cracking and supervise all steps
necessary to reduce danger to
dam and correct condition

1. Can provide a path for seepage
through the embankment

cross-section.
3. Excavale crest along crack o a

point below the bottom of the
crack. Then backfilling excavation
using competent materfal and
correct construction techniques.

2 Provides local area of low
strength within embankment
Future structural movement,
deformation or failure could

REgn. This will seal the crack against

3. Provides entrance point for seepage and surface runoff. This
surface  runoff o enter should be supervised by angineer,
embankment.

4, Continue to manitor crest
routinely for evidence of future
cracking

DLMNR MOTIFICATION REQUIRED

ton Guidalines - Crast

EAP Revision October 4, 2017
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Problem

and Possible

Crest Misalignment

Movement between adjacent
parts of the structure.

Uneven deflection of dam
under loading by reservoir,

Structural deformation or
failure near area of
misalignment

Area  of misalignment s
usually accompanied by low
area in crest which reduces
freeboard

Can produce local areas of low
embankment strength which
may lead to fatlure

1

Establish monuments across crest
to  determine exact amount,
location, and extent of
misalignment

Engineer should determine cause
af l'I'II'i..?I!IgI'II'I"H}nl and supervise all
steps necessary to reduce threat
to dam and correct condition

Following remedial action, monitor
crest monuments according to a
schedule to detect any movement

DLNR NOTIFICATION REQUIRED

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Inspechon uidelines - Lraslt

Revision October 4, 2017
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Problem

Lo Area in Crest

(]

Excessive settlement in the
embankment or foundation
directly beneath the low area
in the crest,

Internal erosion of
embankment material

Foundation spreading to
upstream and/or downstream
direction

Prolonged wind erosion of
crest area

Improper final grading
Tulluwlng construction
Reduces fresboard available
o pass flood flows safely
through spillway

Establish monuments along length
of crest to determine exact
amount, location, and extent of
settlerment in crest

Engineer should determine cause
of low area and supervise all steps
necessary to reduce possible
threat te the dam and correct
condition

Reestablish uniform crest
elevation over crest length by
filing in low area using proper
canstruction 1E{hrr|quE5 This
should be supervised by engineer.

Reestablish monuments across
crest of dam and routinely monitor
monuments to  detect any
settlement

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Inspaction Ludalnes - Urest

Revision October 4, 2017
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Obscuring Vegetation

Neglect of dam and lack of proper

maintenance procedures.

Obscures large parts of the
dam, preventing adequate,
accurate visual inspection of all
parts of the dam Problems
which threaten the integrity of
the dam can develop and
remain undetected until they
progress to &  point  that
threatens the dam's safety

Assoculed ot SyslEms
develop and penetrate imto the
dam’s cross section, When the
vegetation dies, the decaying
root systems can provide paths
for seepage. This reduces the
effective seepage path through
the embankmeént and could
lead to  possible  piping
situations.

Prevents easy access to all parts
of the dam for operation,
miaintenance and inspection.

Large trees can blow over
during storms, resulting n
damage and possible breach of
the dam.

Remove all damaging growth from
the dam. This would include
removal of trees [4-inches or less in
diameter), bushes, brush, conifers
and growth other than grass. Grass
should be encouraged on  all
segments of the dam to prevent
erosion by surface runoff, Root
systems should also be removed 1o
the maximum practical extent. The
vold which results from removing
the root system should backfilled
with wr!|-rbmpe-l:r-n'l_ well-
compacted material

Future undesirable growth should
be removed by cutting or spraying,
as part of an annual maintenance
program

All cutting or debris resulting from
the wegetative removal should be
immediately taken from the dam
and properly disposed of outside the
reservoir basin. An engineer should
be involved if the tree removal
process poses a threat to the dam

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Inspecton Guideines - Crest

Revision October 4, 2017
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Problem

sable Cause and Pos

Gully on Crast

Poor grading and improper
drainage of crest. Improper
drainage causes surface runoff
to collect and drain off crest
at low point in upstream or
downstream shoulder.

Inadequate spillway capacity
which has caused dam to
ovartop.

Can reduce avallable

freeboard

Reduces cross-sectional area
of dam

Inhibits access to all parts of
the crest and dam.

Can result in a hazardous
condition if due ta
overiopping Heawy wvehicle
traffic without adequate or
proper maintenance or proper
crest surfacing

. Restore freeboard to dam by

adding fill material to low area,
using proper construction
techniques.

Regrading crest to provide proper
drainage of surface runoff.

If gully was caused by overtopping,
create  adequate spillway  that

meets current design standards,
This should be done by engineer,

. Reestablish protective cover.

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Inspechon suidelines - Urasl

Revision October 4, 2017
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Problem

Ruts Along Crest

Inhibits easy access Lo all parts
of crest,

Allaws continued
development of rutting

Allows standing water o
collect and saturate crest of
dam

Operating and maintenance
vehicles can pet stuck

Recommended Actions

Drain standing water from ruts

Regrade and recompact crest to
integrity and provide
drainage to upsiream

restore
Proper
slope.
Provide gravel or road base
material to acoommodate traffic.

Periodically maintain and regrade

1o prevent ruts réf-::fmmg.

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

INspecion Huidelinas

Lrest

Revision October 4, 2017
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Problem

Puddling on Crest—
Poor Drainage

Puddiing on Crest — Poor Drainage 1. Poor grading and Improper 1. Drain standing water from
drainage of crest puddles

1. lLocalired consolidation or 2. Regrade and recompact crest to

settlement on crest  allows restore  integrity and provide

puddles to develop, proper drainage to upstream
slope

3. Provide gravel or road base
material to accommodate traffic,

1. Causes localized saturation of
the erest.

4. Periodically maintain and regrade
to prevent low areas reforming

2. Inhibkits access to all parts of
the dam and crest.

3. Becomes progressively worse
it not correctad.

Drying Cracks Material on the crest of dam 1. 5eal surface cracks with a tight,
expands and contracts  with impervious material,
alternate wetting and drying of 2. Routinely grade crest to proper

weather cycles, Drying cracks are drainage and fill cracks
usually short, shallow, narrow,
and numerous. Point of entry for
surface  runoff and  surface
modsture, causing saturation of
adjacent embankment areas. This
saturation, and later drying of the
dam, could cause further cracking

3, Cover crest with non-plastic
material (not clay) to prevent large
variations in moisture content

Inspechon Gudehnes - Crest

EAP Revision October 4, 2017
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Inspection Guidelines — Embankment Secpage Areas

and/or Muddy Water

Encessive Quantity
Exiting From a Point

Recommended Actions

Stream of Water

Exiting Through Cracks

Mear the Crest

Excessive Quantity andfor Muddy 1 Water has created an open Begin measuring outflow quantity
Water Exiting From a Point pathway, channel or pipe and establishing whether water is
through the dam. The water is getting muddier, staying the same
eroding and Carrying or clearing up.
embankment material If quantity of flow ks increasing,
2. Large amounts of water have water level in reservoir should be
accumulated in the downstream lowered until flow stabilizes or
slope. Water and embankment StOps.
materials are exiting at one Search for opening on upstream
point. Surface agitation may be side and plug If possible
causing the muddy water, [
. A qualified engineer should inspect
3. Poor construction has allowed the condition and recommend
water to create @an open further actions to be taken
pathway or pipe through the =
amibankment DLNR NOTIFICATION REQLIRED
1. Continued flows can saturate
parts of the embankment and
lead to slides in the area,
2. Continued flows can further

erode embankment materials
and lead to fallure of the dam

Inspection Guidelines - Embankmean! Seapage Areas

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Revision October 4, 2017
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Probable Cause and

Problem Possible Consequences

Recommended Actions

Stream of Water Exiting Through 1. Severe drying has caused

Cracks Mear the Crest shrinkage of embankment
material

2. Settlement in the embankment

or foundation k& causing the

transverse cracks. Flow through

the crack can cause failure of
the dam

. Plug upstream slde of crack to stop

flow

Lower water level In the reservolr
should be lowered until below
level of cracks.
A qualified engineer should inspect
the condition and recommend
further actions.

DLNR NOTIFICATION REQUIRED

Seepage Exiting at
Abutmoent Conlact

Seepage Water Exiting as a Boll in Some part of the foundation

the Foundation material is supplying a flow path.
This could be caused by a sand or
gravel layer im the foundation
Increased flows can lead 1o erosion
of the foundation and fallure of the
dam.

Examine the boil for transportation
of foundation materials.

Il soll particles are moving
downstream, sandbags or earth
should be used to create a dike
around the boll The pressures
created by the water level with the
dike may control flow welocities
and temporarily prevent further
arosion.

If erosion is becoming greater, the
reservoir level should be lowered
A qualified engineer should Inspect
the condition and recommend
further actions

DLNR NOTIFICATION REQLIRED

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Ingpachon Guidelines - Embankment Seapage Areas

Revision October 4, 2017
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Probable Cause and
Problem

Possible Consequences

Recommended Actions

Seepage Exiting at Abutment 1. Water flowing through 1. Study leakage area to determine
Contact pathways in the abutment quantity of flow and extent of
2. Water flowing through the saturation
embankment. Can lead to 2. Inspect daily for developing slides,
O of embankment 3. Water level in reservolr may need
materials and failure of the to be lowered to assure the safety
dam. of the embankment.

4. A qualified engineer should inspect
the condition and recommend
further actions

DLNR NOTIFICATION REQUIRED

Large Area Wel or Marked Change Bulge in
Producing Flow - in Vegetation - Large Wet Area

Large Area Wet or Producing Flow A seepage path has developed
through the abutment of
embankment materials and failure
of the dam can occur.

1. Increased flows could lead to
Brosion of embankment
material and fallure of the dam

2. Saturation of the embankment
can lead to local slides which
could cause failure of the dam

1 Stake out the saturated area and
maonitar for growth ar shrinking.

2. Measure any outflows as

accurately as possible,

3. Reservoir level may need to be
lowered if saturated areas grow at
a fived storage level or if fow
increases.

4. A qualified engineer should inspect
the condition and recommend
further actions.

DLNR NOTIFICATION REQUIRED

Inspecton Guidelines

Embankment Seepage Areas

Revision October 4, 2017
App C - Mitigative and Preparedness Actions 18 of 35

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)



Problem

Probable Cause and

Possible Consequences

CONFIDENTIAL - For Official Use Only

Recommended Actions

Marked Change in Vegetation

1. Embankment matertals are
supplying flow paths.

2. Matural seeding by wind
3. Change in seed type during

early post-construction seeding.
Can show a saturated area,

Use probe and shovel to establish
it the materials in this area are
wietter than surrounding areas,

If area shows wetness, when
surrounding areas are dry or drier,
a qualified engineer should inspect
the condition and recommend
further actions

DLNR NOTIFICATION REQUIRED

Bulge in Large Wet Area

Downstream embankment
materials have begun to move.
Failure of the embankment
resulting from massive sliding can
follow these early movements

1

Compare embankment cross
sectlon to the end of construction
condition to see if observed
condition may reflect end of
canstruction.

Stake out affected area and
accurately measure outflow

A qualfied engineer should inspect
the condition and recommend
further actions

DLNR NOTIFICATION REQUIRED

EAP

WAIKOLOA RESERVOIR NO. 2

(HA-0122)

Inspechon Luidelnes

Embankment Seepage Areas

Revision October 4, 2017
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Problem

Trampoline Effect
in Large Soggy Area

Wet Area in
Horizontal Band a

Trampoline Effect [bouncy when Water mowing rapidly through the

Jjurmped on) in Large Soggy Area

embankment or foundation is being
contralled or contained by a well-
established turf root  system
Condition shows excessive seepage
in the area. If control layer of turf is
destroyed, rapid erosion of
foundation materials could result in
failure of the dam

1. Carefully Inspect the area for

outflow quantity and any
transported material

A qualified engineer should inspect
the condition and recommend
further actions

DLNR NOTIFICATION REQUIRED

Leakage From Abutments Beyond

the Dam

Water moving through cracks and
fissures in the abutment materials.
Can lead to rapid erosion of
abutment and evacuation of the
reservoir Can lead to massive
slides near or downstream from the
dam

Carefully inspect the area to
determine gquantity of flow and
amount of transported material

A gualified engineer or geologist
should Inspect the condition and
recommend further actions,

DLUNR NOTIFICATION REQUIRED

Wet Area in Horizontal Band

Frost layer or layer of sandy material
in original construction.

1. Wetting of areas below the area
of excessive sespage can lead to
localized instability of the
embankment, resulting in slides

2. Ewcessive flows can lead to
accelerated erasion of
embankment materials and
failure of the dam

L

Determine as closely as possible
the flow being produced

Iif flow increases, reservair level
should be reduced wntil flow
stabilizes or stops.

Stake out the exact area involved.

Using hand tools, try to dentify
the material allowing the flow.

A gualified engineer should inspect
the condition and recommend
further actions

DLNR NOTIFICATION REQUIRED

EAP

WAIKOLOA RESERVOIR NO. 2

(HA-0122)

Inspection Ludelines - Embankment Seapage Areas

Revision October 4, 2017

App C - Mitigative and Preparedness Actions 20 of 35



CONFIDENTIAL - For Official Use Only

Inspection Guidelines — Conerete Upstream Slope

Probable Cause and

Problem Pos e Consequences Recommended Actions

arge Increase in Cracked Deteriorated
Flow or Sediment Concrete Face
in Drain Outfall

T

Large Increase in Flow or Sediment Shortened  seepage  path  or 1. Accurately  measure  outflow

in Drain Qutfall increased storage levels. quantity and determine amount of
1. Higher velocity flows can cause Increase over previous flow.
erosion of drain, then embankment 2. Collect jar samples to compare
materials turbidity
2. Can lead to piping failure, 3. If either guantity or turbidity has

increased by 25%, a qualified
engineer should evaluate the
condition and recommend further
actions.

DLNR NOTIFICATION REQLIRED

Cracked Deteriorated Concrete Concrete deteriorated from 1. Determine cause. Either patch

Face weathering.  Joint filler deteriorated with grout or contact engineer for
or displaced. Soil is eroded behind permanent repair method.
the face and caverns can be formed. 2. If damage is extensive, 3 gualified
Unsupported sections of concrete engineer  should  inspect  the
crack. lce action may displace condition and recommend further
LOnECELe: actions.

DLMR NOTIFICATION REQLUIRED

Cracks Due to Drying 50il loses Its moisture and shrinks, 1. Monitor cracks for increases in

causing cracks Note: Usually width, depth , or length

limited to crest and downstream 2
slope. Heavy rains can fill cracks
and cause small parts of
embankment to maove along
internal slip surface.

. A qualified engineer should inspect
condition and recommend further
actions.

DLNR NOTIFICATION REQLIRED

Inspection Guidelinegs - Concrele Upsiream Slope

EAP Revision October 4, 2017
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Inspection Guidelines — Spillways

Probable Cause and

Problem Possible Conseguences Recommended Actions
Excessive Vegetation : E:::t?:?li' Elllnﬂ
or Debris in Channel c 1 n auses
Aol Cnnmrltrmd Flows
- - ‘
)\ T
. 'xa W
i
=5 ~ “
\ |
i
Excessive Vegetation or Debris in Accumulation of slide materials, Clean out debris periodically; contral

Channel

dead trees, excessive wvegelative
grawth, etc., In spllhway channel
Reduced discharge capacity;
overflow of spillway, overcropping
of dam. Prolonged overtopping can
cause failure of the dam.

vegetative growth in spilbway channel.
Install log boom in fromt of spillway
entrance to intercept debris.

Erosion Channels

Surface  runefl from  intense
rainstorms or flow from spillway
carries surface material down the

slope, resulting In  continuous
troughs, Livestock traffic creates
gullies where flow concentrates
waries

Unabated erosion can lead to slides,
slumps or slips which can result In
reduced spillway capacity,
Inadequate spillway capacity can
lead to embankment overtopping
and result in dam failure.

Photograph  condition. Repair
damaged areas by replacing eroded
material with compacted fill, Protect
areas against future erosion by
installing suitable rock riprap. He-
vegetate area if appropriate.  Bring
condition to the attention of the
engineer during next inspection.

Inspechon Gulehnes - Spillways

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)

Revision October 4, 2017
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Probable Cause and

Problem Possible Consequences Recommended Actions

Excessive Eroslon in  Earth-Slide Discharge velocity too high; bottom Minimize flow welocity by proper

Causes Concentrated Flows and slope material |oose or design. Use sound material. Keep
deteriorated: channel and  bank channel and bank slopes mild
slopes too steep; bare soil Encourage growth of grass on soil
unprotected; poor  construction surface. Construct smooth and well-
protective surface failed. compacted surfaces. Protect surface

with riprap, asphalt or concrete
Repair eroded portion using sound
construction practices

Disturbed flow pattern; loss of
material, increased sediment load
downstream, collapse of banks;
Fallure of spillway; can lead to rapid
evacuation of the reservoir through
the severely eroded spillway,

Inspacton Guidelines - Splllways

EAP Revision October 4, 2017
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Problem

End of Spillway
Chute Undercut

| _——
:,;...rjt ;
’

Y

Dkolnsmaiit

Tx

imended Al

Large Cracks

\

1Y

)

)

End of Spillway Chute Undercut

Poor configuration of stilling basin
area., Highly erodible materials.
Absence of cut-off wall at end of
chute

Structural damage to spillway
structure; collapse of slab and wall
fead to costly repair.

Dewater affected area; clean out
eroded area and properly backfill.
Improve stream channel below chute;
provide properly sized riprap in stilling
basin area. Install cutoff wall,

Wall Displacement

Poor waorkmanship; uneven
settlement of foundation; excessive
earth and water pressure;
insufficient steel bar reinforcement

of concrete,

Minor displacement will create
eddies and turbulence in the flow,
causing erosion of the soil behind
the wall. Major displacement will
cause severe cracks and eventual
failure of the structure.

Reconstruction should be done
according to sound engineering
practices. Foundation should be
carefully prepared. Adequate weep
holes should be installed to relieve
water pressure behind wall. Use
enough reinforcement in the concrete
Anchor walls to present further
displacement. Install struts between
spillway walls. Clean out and back
flush drains o assure proper
operations, Consull an engineer
before actions are taken

DLNR NOTIFICATION REQUIRED

Inspacton Guidelines - Spillways

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)
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Problem

Large Cracks

Construction defect; local
concentrate distress; local material
deterioration; Toundation fallure,
ENCBSSIVE backfill pressure

Disturbance in flow patterns;
erosion of foundation and backfill:

eventual collapse of structure.

CONFIDENTIAL - For Official Use Only

Recommended Actions

Large cracks

without large

displacement should be repaired by

patching

Surrounding areas should be cleaned
or cut out befare patching material is
applied. Installation of weep holes or
other actions may be needed

EAP

WAIKOLOA RESERVOIR NO. 2

(HA-0122)

spechon Guldeines - Spillways

Revision October 4, 2017
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Problem

Open or
Displaced Joints

Loss of Riprap

Material Deterioration—
Spalling and Disintegration
of Riprap, Concrete, Etc.

\

Open or Displaced Joints

Excessive and uneven settlement of
foundation; sliding of concrete slab;
construction jaint too wide and left
unsealed, Sealant deteriorated and
washed away.

Eroslon of foundation material may
weasken support and cause further
cracks; pressure induced by water
flowing over displaced joints may
wash away wall or slab, or cause
extensive undermining

Construction joint should be no wider
than 1/2°. All joints should be sealed
with asphalt or other flexible
materials.  Water stops should be
used where feasible. Clean the joint,
replace eroded materials, and seal the
jgint, Foundations should be properly
drained and prepared. Underside of
chute slabs should have ribs of encugh
depth to prevent sliding. Avoid steep
chute slope

DLNR NOTIFICATION REQUIRED

Breakdown and Loss of Riprap

Slope too steep; material poory
graded; failure of subgrade; flow
wvelocity too  high; improper
placement of material; bedding
material or foundation washed
away

Erosiom of channel bottom and
banks; failure of spillway.

Dezlgn a stable slope for channel
bottom and banks. Riprap material
should be well-graded (the material
should contain small, medium and
large particles]. Subgrade should be
properly prepared before placement
of riprap Install filter fabric if
necessary. Control flow velocity in the
spillway by proper design. Riprap
should be placed according to
specification

DLNR NOTIFICATION REQLIRED

EAP

WAIKOLOA RESERVOIR NO. 2

(HA-0122)

Inspecton Guidelines - Spillways

Revision October 4, 2017
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Material Deterioration - Spalling Use of unsound or defective Avoid using shale or sandstone for

and Disintegration of Riprap, materials; structures subject to riprap. Add air-entraining agent when
Concrete, Etc. freeze-thaw cycles; Improper mixing concrete. Use only clean, good
maintenance practices; harmful guality aggregates in the concrete,
chemicals. Structure life will be Steel bars should have at least 1" of
shortened; prematire fallure concrete cover, Concrete should be

kept damp and protected from
freezing during curing.

nspection Guidelines - Spiflways
EAP Revision October 4, 2017
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Problem

Leakage in or
Around Spillway

=

Poor Surface Drainage

No weep holes; no drainage facility;
plugged drains

Wet tfoundation has
supporting capacity; uplift pressure
resulting from seepage water may
damage spillway chute;
accumulation of water may also
increase total pressure on spillway
walls and cause damage.

lower

Install weep holes on spillway walls,
Inner end of hole should be
surrounded and packed with graded
filtering material. Install drain system
under spillway near downstream end,
Clean out existing weep holes. Back
flush and rehabilitate drain system
under the supervision of an engineer,

DLNR NOTIFICATION REQUIRED

Concrete Eroslon, Abrasion,
Fracturing

and

Flaw welocity too high (usually
occurs at lower end of chute in high
dams); rolling of gravel and rocks
down the chutes; cavity behind or
below concreta slab.

Pockrarks and spalling of concrete
surface may progressively worsen;
small hole may cause undermining
of foundation, leading to failure of
structure.

Remove rocks and gravels from
spillway chute before flood season,
Raise water level in stiiling basin. Use
pood quality concrete. Assure
concrete surface is smoath.

DLNR NOTIFICATION RECQIUIRED

EAP

WAIKOLOA RESERVOIR NO. 2

(HA-0122)

Inspachon Guideines - Spilways
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Leakage in or Around Spillway

Cracks and joints n geologic
formation at spillway are
permitting seepage

ymmended Actions

Examine exit area to see if type of
material can explain leakage,

Measure flow gquantity and check

2.  Gravel or sand layers at spillway for erosion of natural materials
are permitting seepage. If flow rate or amount of eroded
materials InEFEases rapidly,
1. Could lead to excessive loss of reservoir level should be lowered
stored watsr until flow stabilizes or stops.
2. Could lead to a progressive A qualified engineer should inspect

failure if wvelocities are high
enough to cause erosion of
natural materials.

the condition and recommend
further actions

DLNR NOTIFICATION REQUIRED

ASpECclon Luidaelines - Spillways

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)
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Problem

Too Much Leakage Seepage From a

From Spillway Construction Joint
Under Drains or Crack in Concrete
Structure

-
ry7—r

Too Much Leakage From Spillway Drain or cutoff may have failed 1. Examine exit area to see if type of

Under Drains 1, Ewcessive flows under the material can explain leakage.
spillway could lead to erosion of 2. Measure flow and check fof

foundation material and erosion of natural materials,
collapse of parts of the spillway. 3. If flow rate or amount of eroded
2. Uncontrofled flows could lead materials increases rapidly,
to loss of stored water reservoir level should be lowered

until flow stabilizes or stops,

4. A qualified engineer should inspect
the condition and recommend
further actions

DLNR NOTIFICATION REQUIRED

Seepage From a Construction Joint ‘Water is collecting behind structure 1. Check area behind wall for
of Crack in Concrete Structure because of insufficlent dratnage or puddling of surface water
clogged weep holes 2. Check and clean as needed; drain
1. Can cause walls to tip in and outfalls, flush lines and weep
over. Flows through concrete haoles,
can lead to rapid deterioration 3. If condition persists, a gualified
from weathering engineer  should  inspect  the
2. It spillway is located within condition and recommend further
embankment, rapid erosion can actions,
lead to failure of the dam. DLNR NOTIFICATION REQUIRED
Inspection Guidelines - Spillways
EAP Revision October 4, 2017
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Inspection Guidelines — Inlets, Outlets, and Drains

Probable Cause and

Problem

Outlet Pipe Damage

Crack Hole

S Y S S

Outlet Pipe Damage: Crack Settlement; impact

Excessive seepage, possible internal
erosion

Check for evidence of water either
entering or exiting pipe at crack,
hole, etc

Qutlet Pipe Damage: Hole Rust (steel pipe); erosion (concrete

pipe); cavitation.,

Tap pipe in wvicinity of damaged
area, listening for hollow sound
which indicates a void has formed
along the outside of the conduit

Settlement or poor construction
practice. Provides passageway for
water or exit or enter pipe, resulting in
erosion of intermnal materials of the
dam.

Outlet Pipe Damage: Joint Offset

If a progressive fallure s suspected,
reguest engineering advice.

Inspection Guidelines - Inlats, Cutlets, and Lrains

EAP

WAIKOLOA RESERVOIR NO. 2

(HA-0122)
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Problem

Probable Cause and

Possible Consequences

Recommended Actions

Control Works

Bant/ Broken?
Control Stem

Brokon Missing
Stom Guides'

DCamage to Control Works L,

[ 3=}

Lad

BROKEN SUPPORT BLOCK
Concrete deterioration.  Excessive
force cxeried on control stem by
Irying Wy Open gate when il was
jammed.

Causes control support block 1o
tile; contral stem  may  bind,
Control  head works may  scttle
Gate may not open all the way.
Support block miy fail completely,
lesving cutlet inoperable
BENT/BROKEN CONTRON
STEM Rust. Excess [oree wsed 1o
open or close gate.  Tnadequale or
broken stem guides
Crutlet 15 inoperable.
BROKENMISSING
GUIDES  Rust. Inndeguale
lubrication. Excess foree used o
open or close gate when jammed

STEM

Loss of support for control stem.
Stermn may buckle and break under
normal use (as in this example)

Any of these conditions can mean
the control is either inoperable or,
at best, partly operable. Use of the
system  should be minimized or
discontinued, If the outlet system
has a second contral valve, consider

using it to regulate releases until
repalrs can be made. Engineering

help is recommended

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)
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Probable Cause and

Problem

Failure of Concrete
Outfall Structure

Possible Conseguences

Outlet Releases
Eroding Toe of Dam

Dabiris Stuck
Uniler Gala

Recommended Actions

Valve Leakage
Cracked Damage Gato
Gate Leal Seat or Guides

| | lﬁ-"'-“‘*

A -

Fallure of Concrete

Structure

Outfall Excessive side pressures on  non
reinforced concrete structure.  Poor
concrete quality.
Loss of outfall
embankment to erosion
releases

SITUCtUre exposes
by outlet

1. Check for progressive fallure by
maonitoring typical dimension,
such as "D shown in figure

2. Repair by patching cracks and

supplying  drainage  around
concrete  struciure Outfall
struckure may need total

replacement,

Outlet Releases Eroding Toe of Outlet pipe too short. Lack of energy-
Dam dissipating pool or structure at down
stream end of conduit
Eroslon of toe owver steepens
downstream slope, causing progressive
slaughing

1. Extend pipe beyond toe [use
pipe of same size and material,
and form watertight connection
to existing condult).

2. Protect embankment with riprap
ovier suitable bedding

Valve Leakage: Debris Stuck Under Trashrack missing or damaged.

Gate Gate will not close. Gate or stem may

be damaged in effort to close gate

Raise and lower gate slowly until
debris is loosened and floats past
valve, When reservoir is lowered,
repair or replace trashrack

Valve Leakage: Cracked Gate Leaf  Rust, affect wibration, or stress
resulting from forcing gate closed

when It is jammied

Gate-leaf main  fail
evacuating reservoir,

completely,

Use valwve only in fully open or
closed position, Minimize use of
valve untll leaf can be repaired or
replaced.

Valve Leakage: Damaged Gate Seat Rust, erosion, cavitation, vibration or
or Guldes wWear

Leakage and loss of support for gate
leal. Gate may bind In guldes and
become inoperable.

Minimize use of valve until guides or
seats can be repaired. If cavitation
is the cause, check to see if air vent
pipe exists, and is unobstructed,

EAP
WAIKOLOA RESERVOIR NO. 2
(HA-0122)
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Probable Cause and
Problem P I nsequences Recommended Actions

Seepage Water Exiting From a
Point Adjacent to the Outlet

-

Seepage Water Exiting From a Point 1. A break in the outlet pipe. 1. Thoroughly investigate the area
Adjacent to the Outlet 2. A path for flow has developed by probing and/or shoveling to
along the outside of the outlat try to determine cause
pipe. 2. Determine if leakage water is
Continued flows can lead to erpsion of carrying soll particles,
the embankment materials and lailure 3. Determine guantity of flow.
of the dam

If flow increases or is carrying
embankment materials,
FESEPYOIT Tevel should be
lowered until leakage stops.

5. & qualified engineer should
inspect  the condition and
recommend further actions.

DLNE NOTIFICATION REQUIRED

Inspection Guidelinas - Inlels, Outlets, and Drains
EAP Revision October 4, 2017
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2. Hyperlink to Internet Quicklinks (DOC)
http://dInreng.hawaii.gov/dam/forms/emergency-action-plan/
February 2016 - Links to Information for the Hawaiian Islands

Weather - NOAA Satellites (6 Hour Loops)

http:/ fwww.ssd. noaa. gov/goes/west/hi/flash-rb.html (Hawaiian Islands)

http: wi gsd noaa. Wi flash-rb_html {Tropical Pacific)

http:/ /www ssd.noaa.gov/goes/west/nepac/flash-rb.html  (Mortheast Pacific)

http:/fweather.hawaii.edu/satellite satanim.cgi fres=dkm&chni=irG&domain=hus&size=largefperiod=2880& in
cr=30&rr=000&satplat=goeswestLoverlay=off&animtype=flash (Mortheast Pacific — 48 Hours)

TV Weather

http://khonZ.com/weather/radar/

http:/ S kitv, comfweather

hitp:/fwww.hawalinewsnow.com/category/202017/weather

Central Pacific Hurricane Center

http://'www prh noaa gov/hol/cphe/?gtwo

Hawali Flash Flood Response Tool

http://hawaiipacioosapplication-1672159924 us-east-1.elb.amazonaws.com/

USGS Data for Hawaii

http://waterdata . usgs.gov/hifnwis/current/Piype=lakeBgroup key=county cd (Reservoir Levels)

http://waterdata, usgs.gov/hifnwis/curment/Ptype=all&group key=county cd (Al Real Time Gages)

http:/fhvo.wr.usgs gov/seismic/voleweb/esarthquakes/ [Earthguakes)

http://waterwatch.usgs gov/?m=real&r=hilw=map {Stream Flow & Reservoir Level Data Map)

State of Hawaii Dam Inventory User Login

http:/f132.160.239.52/daminventory/login.aspx

Pacific Disaster Center Home Page

http:/ fwew. pdc.org/f

Hawaii State Civil Defense {Hawaii Emergency Management Agency) Home Page

http:! fwww . scd hawaii.gow)
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XV. Appendix D — Dam Owner Additional Information
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XVI1. Appendix E - Terms & Conditions

Disclaimers:

The Department of Land and Natural Resources, Engineering Division (DLNR) has developed
this DLNR Emergency Action Plan (EAP) template based on guidance from FEMA Publication
64. These guidelines help dam owners and emergency management agencies effectively develop,
prepare and implement emergency actions should there be an incident at a dam facility. The use
of this DLNR EAP template is highly recommended, however not mandatory.

Dam Owners are responsible for the Production, Distribution, Updating/Maintenance, and
Testing of their facility EAPs, per HAR 13-190.1. Each owner shall ensure that content entered
into the plan is specific for each facility. The successful use of this plan relies on the inspection
and notification event triggers in the plan.

There are many factors and scenarios for a dam failure, and several assumptions were made in
order to run the models. DLNR assisted with development of dam break modeling and potential
inundation mapping using a sunny day dam break scenario. Dam failure evacuation maps were
then developed by the Counties. Dam Owner’s may provide alternative dam break models to the
County Emergency Management / Civil Defense Agencies to update the dam failure evacuation
maps. Upon developing revisions or modifications to the evacuation maps, dam owners shall
submit a digital copy to DLNR for inclusion on this EAP site.

The use of this template is provided as a guidance to initiate an EAP. DLNR is not responsible
for errors, deficiency or omissions within the plan. Any use, disclosure, or distribution by
unintended recipients is prohibited. Should an error be found, please notify DLNR as soon as
possible for a change to be posted.
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