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NELHA SEAWATER SUPPLY SYSTEM
The NELHA seawater supply system is the only one of its size and capacity in the world, and its cold seawater supply pipes, in particular, are the deepest large diameter pipelines in the world’s oceans.  Over the last 21 years, NELHA has compiled an excellent record of continuous seawater delivery to its tenants, and continues to incorporate redundancy and other supportive measures as the seawater system expands to service the whole technical park.  

MAIN SEAWATER SYSTEM.  Pristine cold deep seawater from a consistent 6°C (43°F) is brought to shore from 2,000 foot depths off Keahole Point through a 6,000 foot long, 40-inch (1 meter) diameter pipeline made of high density polyethylene (HDPE).  The durability, strength, flexibility, buoyancy and inert properties of HDPE make it the preferred material for coldwater pipelines (CWP) in the deep ocean.  

Waters offshore of Keahole Point that supply NELHA’s seawater systems are rated as Class AA by the Hawaii State Department of Health, essentially unaffected by human influences and representative of clean open ocean tropical surface seawater. The intake for NELHA’s surface seawater supply pipe is located 45 feet under the ocean surface over a 90-foot bottom depth. A 28-inch HDPE pipeline carries the pristine water to a sump in the Main Pump Station onshore.  Surface seawater temperatures remain in the narrow range of 24° to 28°C (75 to 82°F) year ‘round.

Multiple submersible pumps push the seawater from the Main Pump Station through the distribution system in the park. Warm seawater is delivered throughout the NELH section of the park via a 28-inch HDPE distribution pipeline while cold seawater is delivered through a 24-inch distribution pipeline.  The system is capable of delivering up to 13,400 (~0.84m3/s) gpm of cold seawater and 9,700 gpm (~0.61m3/s) of warm.  Variable frequency drive control devices maintain the water pressure between 10 and 12 psig, precisely controlling water flow in both distribution lines.  

The 24-inch cold seawater distribution line continues beyond the NELH section of property to also service the HOST Park.  The Booster Pump Station, built in 1998, provides the additional pressures needed to pump deep cold seawater to elevations up to 80 feet above sea level in HOST Park.  At present, up to 6,500 gpm (~0.41m3/s) of cold seawater can be delivered to this section of the park.  

An interim distribution pipeline and pump station was completed in January 2001 and is currently supplying small volumes of warm surface seawater to the HOST Park. The interim system will remain operational until NELHA’s new 55-inch pipeline system is completed in the fall of 2002 (see SEAWATER SYSTEM EXPANSION below).

SEAWATER SYSTEM REDUNDANCY.  An 18-inch pipeline for cold seawater and a 24-inch pipeline for warm seawater provide the reassurance of redundant supplies for the main 40-inch and 28-inch seawater supply lines.  When needed, seawater from these pipelines at NELHA’s Ka’u Pump Station can be added to the main supply lines. The 24-inch pipeline provides up to 5,400 gpm (~0.34m3/s) of warm surface seawater while the 18-inch pipeline has a capacity of up to 3,000 gpm (~0.19m3/s) deep seawater.

Regular operations of the NELHA seawater supply system are further enhanced by


1) An automated alarm system


2) Operations personnel on call 24 hours a day  


3) A 1-megawatt generator to provide complete electrical redundancy for the NELHA Main Pump Station and facilities controlled from within the Research Compound.

4)  A mobile 500-kilowatt generator to provide electrical redundancy to any location within the NELHA properties 

5)  A 100-kilowatt generator to provide electrical redundancy for the 24-inch warm seawater supply pipeline

SEAWATER SYSTEM EXPANSION.  NELHA and its tenants look forward to the completion of a major expansion to the existing NELHA Seawater Supply System in the HOST Park by the end of year 2002. This system expansion consists of two 55-inch diameter supply pipelines with pumping capacities up to 40,500 gpm (2.56m3/s) of surface seawater and 28,500 gpm (1.80m3/s) of deep seawater.  The surface seawater intake will be located at a depth of approximately 70-feet below the ocean surface.The 9,000 foot long CWP intake will access 4°C seawater from 3,000 feet below the ocean surface and will be the deepest cold seawater pipeline ever built The NELHA seawater system expansion has been designed to accommodate a wide range of potential water uses, including ocean thermal energy conversion power production, air conditioning, industrial cooling, aquaculture and other uses.

INSTALLATION OF TENANT UTILITIES 

Tenants are responsible for installing and maintaining service connections to the nearest supply line for all utilities. NELHA provides access to the underground supply lines for all utilities along the Access Road and utility corridors.  Tenants must make arrangements for the connections and pay all associated installation costs, as described below.  NELHA does not supply meters, service laterals, parts, material, or labor. Installation costs can vary greatly from tenant to tenant, as each service connection is quite unique depending on location, size, and tenant needs.  Meters for all utilities are read regularly by NELHA staff and the utility companies, so all meters must be standardized and should be clearly visible from the nearest roadway access.

SERVICE PROVIDERS.  NELHA is responsible for the main supply lines for cold and warm seawater as well as freshwater along the Access Road and certain utility corridors.  Verizon (formerly GTE Hawaiian Tel) maintains telephone lines, and Hawaii Electric Light Company (HELCO) provides electrical service.  Tenants must make arrangements with each utility provider for its service connections.  

SEAWATER SUPPLY.  To ensure fair monitoring of seawater use, tenants are required to install metering devices downstream of the primary service connections.  Estimated cost for each meter assembly is about $1,200.  Most tenants will require both warm and cold seawater supply lines and therefore two separate meter assemblies. NELHA uses Signet brand seawater flow meters, on which this cost estimate is based. Costs of installation labor must also be added to this estimate.

FRESHWATER.  The Hawaii County Department of Water Supply (DWS) supplies freshwater to NELHA properties.  A 12-inch distribution line, owned and maintained by NELHA, runs along the Access Road.  NELHA operates the distribution lines and metering systems within its properties according to DWS standards.  A licensed plumber/contractor is required to install the tenant’s service lateral off of the main distribution pipeline (estimated at $250-400), as well as a pressure regulator (estimated at $50-75), a backflow preventer (estimated at $150-300), and a water meter (estimated at $80-125 with fittings). These estimates are based on 2001 retail prices. Costs of labor must also be added.

ELECTRICAL SUPPLY.  The tenant must submit engineering plans with electrical drawings to HELCO.  When the plans are approved, the company will issue a work order to initiate the job.  Installation of the PME and transformer necessary for an electrical power hookup may cost in the neighborhood of $20,000 to 35,000, based on 2001 costs, depending on the tenant’s individual requirements.

TELEPHONE SERVICE.  The tenant must contact Verizon to arrange for hookup to telephone service.  Estimated cost is about $200-300 for phone line installation.

EMERGENCY PROCEDURES
In the event of supply line interruption, the following emergency procedures are in place.

1)  SEAWATER OUTAGES.  As part of its emergency response procedures NELHA will inform all affected tenants of water outages longer than one (1) hour.  Exceptions will be made if a tenant has special needs that require notification for shorter interruptions of seawater service.

2)  ELECTRICAL OUTAGES. Affected tenants will be notified as quickly as possible regarding the onset of any electric power outages, usually within one (1) hour of NELHA staff alert to the event.

In addition, NELHA provides 48-72 hours written notice in advance of any planned outages for seawater, freshwater, or electrical power supply.  Where possible, planned outages are kept to within 2 hours.

TENANT PRECAUTIONARY MEASURES.  NELHA takes as many precautions as possible to enhance reliability of its unique seawater supply to tenants, however, it cannot guarantee continuous flow in the event of acts of nature or other events beyond its control.  Therefore, it is incumbent upon each tenant to responsibly assess its own risks and liabilities and provide reasonable system redundancies to backup sensitive or otherwise vulnerable systems.   Tenants need to take appropriate precautionary measures on their own property sufficient to sustain themselves during emergencies or scheduled maintenance.  Measures tenants can take include, but are not limited to, the installation of the following.


1) Alarm systems to monitor seawater pressure and/or flow levels


2) Emergency electrical power generation


3) Partial or full recirculating seawater systems


4) Emergency air blowers/oxygen supplies


5) Alternate or redundant systems for cooling, chilling, pumping or other electrical- or seawater-dependent functions
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