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Draft Water Master Plan Objectives

Water Quality, Health and Safety
System Reliability and Adequacy
Cost and Affordability
Conservation and Efficiency
Water Resource Sustainability

In Meeting 2, we began the process of focusing on framing objectives for the Water Master Plan
(WMP). These are intended to articulate where we want to be in terms of five critical areas you
had identified as priorities in our first meeting and in the preceding interviews and discussions.

We continued discussing these objectives during Meetings 3 and 4, and believe that we have
achieved consensus on the first three.
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Cost and Affordability

{ Conservation and Efficiency

1 Water Resource Sustainability

Now let’s turn our attention to the remaining objectives.
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Today we will discuss the 4" objective and try to reach group consensus.
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Water Resource Sustainability

\Water sources are protected and available now and

into the future by:

¢ Coordinated management and improvement of the
watershed and groun dwater supply.

& Conducting longzrange planning
(including risks due to climate change).

& Collaboratingwith Dept. of Land and Natural
Resources and other relevant land owners.

& Considering alternative source of water
(e.g., stormwater, recycled water, brackish water
and seawater).

We will also address the 5™ objective if time permits.
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FWater Treatment

chlormatlon Granular Activated Carbon
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Central Oahu Experiences

# Pesticide contamination
® Surface activities can

impact quality.

® Soils retain some neds
contaminants and pass Kinia wells | 4,2‘
others.

& Proper application and -

waste disposal key to
water quality.
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Assessing a Variety of Facilities

Wells and Pump Stations
Filtration Plants

Data and Control Systems
Corporation Yards
Pipelines

Reservoirs

Today we will discuss the condition assessment of the BWS's reservoirs.
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Reservoirs are critical facilities in the water system.

In some cases, major repairs or replacement to reservoirs can take two years or longer to
implement.

The BWS routinely performs comprehensive reservoir assessments on a 10-year cycle. The
results will help identify and prioritize projects for the 30-year Capital Improvement Program
(CIP).
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Reservoirs are located wherever the BWS has customers.

They regulate system water pressure in the vicinity.
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The oldest reservoir owned by the BWS was built in 1911 and has the capacity to hold 300,000
gallons of water.
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There are Only Two Elevated Reservoirs

Elevated
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Three-quarters of the BWS reservoirs are conventionally reinforced. Of these, about two-thirds
were constructed after 1961.
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Conventionally Reinforced Reservoirs

& Longtrack
record of
success with
minimal
maintenance

i
e

. Conventional reinforcement protects the body of the reservoir from cracking and leaks.
. This type of reservoir has a long track record of success with minimal maintenance.
. However, this type of reinforcement is less efficient for larger reservoir capacities.



Tanks built in 1950s — 1960s have required varying levels of maintenance.
Pre-stressed wires were applied to the exterior and covered with pneumatic mortar.
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Wire-wound tank repairs maintain and extend the surface life of reservoirs.
Post-tensioned strands of wire were applied to exteriors of some of the BWS’s tanks.

External post-tensioned reservoirs can pose some maintenance, corrosion, and security
concerns.
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. The majority of the BWS reservoirs are the strand-wound type.

. This is considered the state-of-the-art design for the construction of new tanks.
. This design is appropriate for tanks of larger capacities.

. Concrete protects the wire from corrosion.
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Three Evaluation Techniques Were Used

Interior -30
Desktop .17

Number of Reservoirs

1. Exterior Visual inspections were conducted on all 171 reservoirs

2. Interior inspections, using Remote Operated Vehicles, were conducted on 30 reservoirs that are more
than 40 years old or those that have not had their interiors inspected before.

3. Desktop analysis was used to inspect 17 reservoirs. Data samples from different designs and
materials were evaluated numerically with respect to how they would fare in hurricane or earthquake
conditions.
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Objectives of Exterior Inspections

& Document condition of
concrete, rebar, paint
and appurtenances

¢ Document performance
of prior repair methods
over time

& Identify voids between
concrete and
reinforcement by
“sounding”

Exterior appurtenances inspected included vents, guardrails, ladders, and security cameras.

Sounding is a method of inspection utilized to assess the performance or repairs of reservoirs.
Crackling noises indicate spacing within the concrete. A hammer is used to determine the
extent of the void and the types of repairs that are needed.
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1teriors Inspected Using a Remote:
Operated Vehicle

The Remote Operated Vehicle allows the inspection of components that are usually submerged
in water, without having to take the reservoir out of service, drain it, or use a human diver.

The Remote Operated Vehicle is about the size of a water cooler:
* 26" x15"x10”
* 39lbs.
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This reservoir, built in 1957, is a special case.

It is wire-wound with a retrofit of external cables encased in shotcrete. Inspections in 2005 and
2014 show a change in hollow areas as noted above.

We know that the cables are large in diameter, so some of the hollow areas are not necessarily
indicative of major issues.

We recommend routine investigations to inspect the condition of the cables, which can change
quickly.
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Seismic Hazards on O‘ahu are Significant

1998 Seismic Hazard Map

§ = acceleration due to gravity

There & a 2-in- 100 chence of shakng exceeding these hazards

ina 50 year period
http://e.ﬂup*mp’w/urﬂ\qll!tﬂ/ﬂtuﬂi_ﬁnrd&#\p

Seismic hazards are described as an amount of shaking, expressed as a percentage of “g”, the
acceleration due to gravity. They range from around 0.1 g in Kauai to 1.0 g at Big Island.

According to this map, the seismic hazard ranges from approximately 0.2 to 0.3 g on O ‘ahu,
which is classified as a high seismic zone. This is the reason we performed these numerical
analyses.

The last large earthquake that caused extensive damage on O ‘ahu was 6.8 on the Richter Scale
and was centered 65 miles SE of Honolulu in 1871.
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Objectives of Desktop Structural Analyses

Choose 17 representative reservoir types, ages

and configurations

Analyze performance during earthquakes
and hurricanes

Identify opportunities for seismic retrofit

Develop conceptual details and costs for retrofit

There is no code requirement to upgrade the existing reservoirs. Our scope was to evaluate
reservoirs to consider their seismic performance.



Slide 60

Good to
Excellent
Condition
95%

Approximately 8 tanks need near-term repair or rehabilitation.
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Other Findings of Reservoir
Condition Assessment

Vast majority of reservoirs are in good
to excellent condition

Certain reservoir configurations should be structurally
inspected more frequently (every 5 years)

Concrete reservoirs do not have a fixed expiration date
— if properly built and maintained, they can kst a long time

Seismic retrofits can be implemented at relatively
modest cost
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Based on internal and external inspections:
* 500 projects are needed to repair and upgrade BWS reservoirs.
* The cost is estimated at $100 million.
* Each project has been prioritized as High, Medium, or Low.
* The projects that were designated as High Priority would cost between $10 and $15
million.
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With respect to the note above about two reservoirs requiring roof upgrades for hurricanes, we
are recommending replacing the reservoirs entirely for seismic adequacy.
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How the Findings Will Be Used

Methods and results will be documented in the
Water Master Plan

Results will be used to prioritize repair and
retrofit projects
Prioritized projects with cost estimates will be included
in the 30-year Capital Improvement Plan

Highest-priority projects are already
being addressed
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Tour of Halawa Shaft

& Saturday, February 20, 2016
¢ 9amtol12 pm
& Not open tothe general public

& Designated an American
Water Landmark by American
Water Works Association

& Plus:
— Take atour of the Halawa Xeriscape Garden
— Attend aRain Barrel Catchment Workshop
— Participate in axeriscape activity

& More detailsto come!
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Mahalo!







