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Background
From 16 to 18 February 2008, a Cabinet-appointed technical and managerial team conducted a fact finding mission to Ebeye, Kwajalein.

The team was headed by RMI Chief Secretary Casten Nemra and consisted of the following members:

Smith Ysawa


Secretary, Ministry of Public Works

Wesley Lemari

General Manager, KAJUR

Berman Laukon

Assistant General Manager, Marshalls Energy Company
Terry Mellan


Assistant General Manager, Majuro Water and Sewer Company

Lizardo Remojo

Structural and Civil Engineer, Ministry of Public Works
Xaviour Loeak

Chief of R&M, Ministry of Public Works

Ben Graham


MEC/MWSC/KAJUR Board of Directors
The mission had two general objectives. First, the team was to conduct a quick but thorough diagnosis of the three primary utility services on the island (power, water and sewer), as well as other major issues requiring immediate attention, including the Causeway and the drainage systems. The second objective, building on the first objective, was to then provide Cabinet with a set of short-term stabilization plans (including cost estimates) which address these major concerns.
This short report: 

1) Provides some basic facts on Ebeye;
2) Describes the current situation for six major concern areas: Power, Water, Wastewater, Solid Waste, Causeway, and Drainage Systems;

3) Recommends short-term stabilization plans for each major area;
4) Provides cost estimates for each stabilization plan;

5) Consolidates cost estimates into one comprehensive estimate; and

6) Makes some general recommendations on how to move forward. 
Some Basic Facts on Ebeye

Population
The population on Ebeye has grown rapidly since the 1960s (although the rate of growth has slowed in recent years due to outmigration and falling fertility). The mid-2007 estimate of around 12,000 persons means that the Ebeye population has doubled since 1980. Ebeye now holds nearly one quarter of the RMI’s total population.

Ebeye Population: 1930 to 2007*
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Source: RMI Census Reports, EPPSO, team estimates for 2007
* 2007 estimated, includes all islands along causeway

Households

There are roughly 1,300 households on Ebeye (including the islands along the Causeway). Households on Ebeye are much more crowded than households in other areas of the RMI. Both the 1999 Census and the 2006 RMI Community Survey showed an average household size of 9.1 persons.
Average Household Size (Persons): 2006
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Source: RMI 2006 Community Survey, EPPSO

The crowded living conditions on Ebeye have had many social, health, environmental, and other impacts on the people. But in recent years, with the steady deterioration of basic services, including power, water and wastewater services, the people of Ebeye have faced ever-increasing hardship. All of this has been well documented in the media and in various studies.
Population Density

Very crowded households means very high population density. Ebeye’s population density (persons per square kilometer) continues to rise. As of the 1999 census, there were nearly 26,000 persons per square kilometer of land. As of 2007, with an estimated population of 12,000 the population density would have exceeded 30,000 persons per square kilometer. 

Population Density, Persons/KM2: 1980 to 1999 
[image: image3.emf]
Source: Juumemmej RMI 2005 Social and Economic Report
Major Social Problems

In the 2006 survey, residents were asked to list their community’s major problems (e.g., the major sources of their hardship). The top five problems identified by the people of Ebeye were:
1. Power problems
2. Water problems
3. High cost of living

4. Overcrowding

5. Poor sanitation

School Attendance

Ebeye has a more serious non-attendance problem among its students compared to other areas. In 1999 only 82 percent of Ebeye children between ages of 6 to 14 were actively attending school. In 2006 the percentage was only slightly higher at 85. Ebeye’s attendance rates are among the lowest in all the RMI and residents attribute this, at least in part, to the poor quality of basic services on the island, most especially power and water.
	SCHOOL ATTENDANCE 6 TO 14 YEARS
	Total
	Majuro
	Ebeye  
	Eniburr
	Wotje
	Jaluit
	Arno
	Ailuk

	2006 survey
	88%
	87%
	85%
	88%
	90%
	96%
	97%
	92%

	1999 census
	84%
	83%
	82%
	88%
	85%
	92%
	81%
	71%


Clearly, the status quo on Ebeye is not sustainable. Immediate attention and resources must be devoted to (first) stabilize the situation and then to (second) set Ebeye on a more sustainable path of hardship reduction and economic and social advancement.
Major Issue 1: Power System
Current Situation

Power. Ebeye at the moment has only two of its four generator and is supplying power to the communities of Ebeye, North Loi, South Loi, Bijinkur Island, Loj Island, and the small community of Guegeegue.

Originally there were Four Cummins units purchased and rated at a combined 4.8 MW capacity. The intention was to operate two units whilst having two additional units available to run when the first two units were shut down for maintenance every two weeks or so. Unfortunately all four units were not specified correctly at the time of purchase to operate in this harsh tropical and coastal environment that exists in Ebeye. Additionally the engines were installed in a purpose built building that that did little to protect the units from this harsh environment. Consequently all four units have suffered rapid deterioration with two units suffering complete failure beyond economical repair.

There are two small caterpillar generators of which one has been used as a peaking unit while the other one was sitting idle with not alternator but is fixable. Currently both units are out of operation due to the working unit suffering a burnt out alternator which in unrepairable. A replacement alternator is being sourced. Then there are two Enterprise units that are no longer considered usable due to the ageing o f the units and the damage sustained to them over the years. It was thought that these units could be made to run again however getting the engine to run is the easy part, the real problem is in the alternator parts needed along with refurbishing all the ancillary equipment. 
Last year MEC/KAJUR were able to get some funding to procure a new and upgraded generator from Cummins, similar to the current engines running but with more protection from the weather conditions experienced in Ebeye. Manufacture of this unit had a lead time of 9 months from the date of down payment. The remaining two engines both are a long time over the required rebuilding dates recommended by the manufacturer. A plan is in place to do a major over all to the two current engines and those parts were procured late last year. These parts have finally arrived on Ebeye just recently. Additional items to upgrade the existing units have just arrived in Majuro and are scheduled to leave Majuro February 28 for delivery to KAJUR.                                                                                                                                                                                                                                                                                                                                                                                                   

For the past year power has steadily been up graded and Ebeye has not had major power outages since KAJUR has combined its resources with that of MEC and MWSC.  But this is still only half of the problems with KAJURs operations. The bigger and related major issue is fuel stocks. KAJUR does not earn enough revenue from sales of electricity to cover the cost of it fuel and lubes requirement.. There are simply not enough customers, especially commercial users on Ebeye to enjoy an income from higher than residential tariffs.

KAJURs tariff structure is now identical to that of Majuro along with Jaluit and Wotje. However KAJUR will continue to need external funding to procure the fuel requirements despite considerable savings of up to $105,000.00 per month enjoyed since KAJUR was able to commence purchasing fuel from MEC stocks. These monthly savings have allowed KAJUR to increase the opportunity to upgrade and repair KAJURs facilities, equipment and systems  gradually over successive months. These improvements have been noticeable with fewer outages and increased efficiency of many of KAJURs operations.

Rapidly rising world prices for fuel and oils have additionally restricted progress on these issues because the need to purchase fuel drives the whole operations on Ebeye. Without fuel there can be no power. Without power, there is no need to fix the all the engines and upgrade all the utility services.
Fuel Stocks. KAJUR has a storage capacity of 280,000 gals (11 weeks worth) of diesel fuel. This storage facility is now in a usable state of operation having been modified to the point where inventory levels can now be managed efficiently. System defects installed during construction of the tanks and pipelines have nearly all been corrected and efforts are now concentrating on the facility import line, the renovation of the old original power plant tanks and facility maintenance to improve the lifespan of the storage tanks.

Distribution. The majority of KAJURs distribution system is in a relatively good condition. However it is lacking in spare components such as transformers etc, for emergency replacement should the need arise. The ability of having the combined resources of MEC’s systems in Majuro and the outer islands has lessened this risk. Additionally the combined purchasing ability has opened more opportunities. Utility maintenance equipment is also in desperate need of sourcing. Items such as Bucket trucks, crane trucks, a backhoe and other ancillary equipment are prime examples.

The biggest and weakest link in the distribution network is the overhead line system running parallel to the causeway route. This system is at risk from storm and corrosion damage every day. Maintenance of the system is practically impossible. Any improvement operations to the causeway facility must include the provision of a utilidor, or services conduits and pulpits to be included in the reconstruction. This provision should allow for communication and water supply systems in addition to the power supply cables.

Short-term Stabilization Plan

Power. KAJUR has been progressively working on resolving all of the critical issues since combining resources with MEC and MWSC.

The current plan to rebuild the remaining two Cummins engines still in service has had to be revised when the smaller Cat generator suffered a fatal failure in early February. Without this engine being available to provide uninterrupted power service to the community during the Cummins rebuild operations, KAJUR has had to reschedule the arrival of the Cummins engine specialists until the arrival of the completely new engine in the middle of the year. A replacement for the Cat unit must now be found and in operation before the schedule to rebuild the existing units could be brought forward.

Funding for this additional unit had not been previously identified and will therefore be urgent to allocate and disburse. Several units have just been identified and these are being checked for compatibility and pricing. With the arrival of either new unit, the Cummins engine specialists can then arrive on Ebeye to oversee the installation and commissioning of the new engine then one of the original engines can be started on its long overdue rebuild. Once the second engine is completed, the third engine will be done. The Cummins people have agreed to provide additional training to the KAJUR service staff in all areas of the rebuilding of the engines with the possibility of advanced training in their international facilities. 

Fuel Stocks. Funding must be secured for fuel purchases. If this is done in advance then a percentage of daily cash revenues can be allocated to minor contingency operations and improvements whilst the balance of revenues could be used to build up a fund for the following years fuel purchases to lessen the burden on subsidies and grants. KAJUR are currently using 105,000 gallons of fuel per month. This is 1,260,000 gallons per year. If a fund was established then KAJUR could purchase all or a major portion of this fuel from MEC in advance and store this fuel in MEC’s Majuro storage facility for disbursement to Ebeye as and when needed. This would offer considerable savings to KAJUR on future purchases in addition to the currently enjoyed $100,000.00 per month saved on purchases from other sources.

The completion of the piping systems within the power station to provide improved monitoring and fuel management will need to be done. Additionally the import line system needs improving to meet statutory approval and this will greatly increase the efficiency of the fuel import operations. This in turn will reduce the substantial risk to the population from the current practice of hauling fuel by truck through the crowded streets of Ebeye to the power plant tank storage facility.

Distribution. Systems upgrades and improved equipment availability is improving gradually as budget funding improves due to cost savings realized on fuel purchases. Minor equipments for day to day maintenance operations have been achieved along with replacing the gasoline fleet of vehicle with diesel powered vehicles. Larger items of equipment are now required to continue with the complete upgrade and maintenance of the distribution system. 

The causeway overhead distribution line system must be installed underground to ensure an improved power supply to the causeway island communities. Failure of the current system will happen in the near future if the system is left the way it is.

Any improvement operations to the causeway facility must include the provision of a utilidor, or services conduits and pulpits to be included in the reconstruction. This provision should allow for communication and water supply systems in addition to the power supply cables.

Cost Estimates

Power

1. Balance of new engine purchase price
$300,000

2. Purchase of replacement Cat unit

$400,000

3. Installation of equipment


$80,000

4. Training of staff 



$40,000

5. Repair of facilities



$100,000

Fuel Stocks
1. Three months fuel stock


$1,000,000

2. Piping improvements to the facility

$80,000

3. Import line completion


$50,000

4. Waste oil treatment facility


$150,000

Power Distribution System
1. Bucket truck




$90,000

2. Crane truck




$80,000

3. Backhoe




$80,000

4. General line maintenance items

$100,000

TOTAL = 





$2,550,000

Longer Term Requirements
1. Causeway underground power cable & ducts

$4,000,000  

2. One full year of bulk purchased fuel by MEC
$5.000,000

3. Scrap removal of old systems at power plant

$500,000

4. Purchase of a large low speed generator

$3,000,000

For More Information
Contact MEC and KAJUR management and technical reports.
Major Issue 2: Water System
Current Situation

Water Operations. Ebeye relies upon its public water supply to be produced by the reverse osmosis method (RO method) then stored in large above ground holding tanks for regulated distribution to the island residents. There have been several reticulated systems installed in the past and these all seem to have had problems resulting in the distribution system falling in a state of non use for many years. When this happens water is dispensed from a central distribution station, adjacent to the storage tanks, to resident who come to collect water with their own portable containers. This source of water is the only considered safe source of potable water on Ebeye excluding imported bottled water and water carried back from Kwajalein by commuting daily workers.

Currently, there are three RO units and of these only one is still running. The other two units are waiting for parts that have been ordered recently after a thorough inspection by the manufacturer’s representative who assessed the units in early December. RO units are notoriously expensive to operate and maintain. The special water circulation and pressure pumps that the damaged units require are worth between $30,000 and $50,000 each and we have four of these on order at present. Filters and chemicals are also expensive and the minimal monetary return received through the sale of the water, at present, will never meet the annual expenditure to operate the systems.

The two smaller RO’s, capable of producing 100,000 gals each per day, were installed in Ebeye in early 2003. The 3rd and larger unit rated at 150,000 gals per day, was installed in 2004 with the intention of relocating one of the 100,000 gal units to Guegeegue to service the community living there. Unfortunately landowner issues remain unresolved at the site in Guegeegue so the relocation has never proceeded. Currently the residents of Guegeegue are purchasing water from Ebeye in small containers. 

Water Storage. Daily produced water is stored in three storage tanks located in the middle of the community, each with a capacity of 250,000 gals. These give a combined storage potential of 750,000 gallons of good clean drinking water. There are 2 additional tanks of similar size solely for storing salt water to feed the RO machines. These store approximately 500,000 gals of saltwater. The reason for the large storage capacity for salt water is that basically RO units require 2 gallons of salt water to make 1 gallon of fresh water. So at maximum production of 350,000 gals, the RO machines will need to be supplied 700,000 gals of salt water.

The storage tanks all require basic and continued maintenance to ensure they will operate efficiently well into the future. Currently there is minor leakage from the storage tanks and the various saltwater pumps are in urgent need of maintenance and/or replacement. Currently they are coping with the demand requirement to feed the single remaining operating RO machine. However when the other two RO units are repaired and operating at full production again KAJUR will face a shortage of saltwater for the machines.

Guegeegue also has two tanks with a storage capacity of 250,000 gals each however these tanks are not utilized at present. Both tanks are in need of maintenance and a good inspection to see if they can be returned to service.

Water Distribution. Water distribution has been a major problem for many years and there have three or more attempts to install a fully reticulated system supplying pressurized water to all the community houses over the last 30 years. The latest system installed approximately 15 years ago, is still serviceable however it has lain dormant for most of these years. For many of these years there have been continual problems with supplying any form of constant pressure or water flow from the system. 
Continual problems with pumps and over sophisticated automated systems housed in the wrong types of equipment cabinets, installed in poorly constructed buildings that did nothing to protect the equipment from the environment, have suffered and failed. Staff had managed to bypass system controls to keep the pumps operating but this has meant leaving control cabinets open to the air and moisture which accelerated the failure of the rest of the equipment. The final blow came when termites succeeded in destroying the building doors to the extent that it was impossible to seal the equipment in the building from the weather and ultimately vandalism. This chain reaction started all because of the inefficient design that was installed and the failure to secure spare parts along with funding to continue purchasing the parts. Sustainability and maintenance were overlooked.
Very little in the way of water pressure has been available as the number of households has increased over the years and this resulted in many consumers modifying or extending onwards from the original system. Because solvent glues were usually expensive and frequently out of stock, many unauthorized and secret ‘do it yourselfers’ never saw the need to use glues at the existing line pressures at the time. Many years later and now that KAJUR and MWSC staff have been able to gradually improve pressure to the system, numerous pipe systems are being found to fail and leak due to the lack of glued joints. A large proportion of these joints are now underneath floors of extended houses which compounds the problem. The additional issue of who is financially responsible to fix these unauthorized pipe extensions is another potential cost burden that KAJUR can not afford.

Short-term Stabilization Plan

Water Operations. It is obvious that all the RO units must be repaired back to full production status. The inspection of all three units by the manufacturer’s representative in December 2007 has confirmed that this is possible and should be done. KAJUR has acted on this advice and proceeded to procure the major items to get the equipment operational again. However many items still require to be purchased along with a continual supply of operational items for normal use. With these supplies, operation of the equipment should last for many years into the future. 

The manufacturer’s representative has also confirmed that the KAJUR water technicians are operating the correctly and very capably.

The existing operational budget for the RO units needs to be revisited and allowances must be included for operational spares and maintenance items. These expenses must be mandatory and not removed from the budget if any budget reductions are to be imposed in the future. To ignore this will place the systems back to the state they are at now. Once this is achieved and funding is in place, maintenance expenditure on the units must occur when it is required as recommended by the manufacturer whether it is needed or not. With systems such as these, which we regard as ‘Life support systems’, they cannot be operated on the old philosophy of ‘wait till it breaks before we start thinking about fixing it’. 

As an additional note, - In hindsight it would have been wise to purchase identical systems to those operated on Kwajalein rather than purchasing systems that nobody in the region has. With similar systems to those on Kwajalein, a source of parts and technical expertise so close to Ebeye would have assured a major reduction in downtime experienced with the systems. If eventual system replacement, upgrading or expanding of the current systems is ever to be considered then this plan should be considered.

Water Stocks. The tank storage systems are in need of repairs and upgrading in some areas. This can be done over time and we do not at this time see the need to build additional storage tanks. If the RO units were fully operational at maximum output with the water being distributed to the community through the pipelines to every house 24/7 and there was still not enough water available then new tanks should be considered. Until then the current capacity is more than adequate. 
Additionally if the causeway to Guegeegue is fixed up then along with installing underground power cables, consideration should be given to installing a pipeline for water supply to the two 250,000 gallon tanks located in Guegeegue. Water could be stored there and also returned to Ebeye in periods of low storage. Even if an RO unit is eventually relocated to Guegeegue, a pipeline linking the two facilities must be considered as supporting the supply of water to both locations and the islands between.

Both pumping systems require major work. We have included the work requirement for these pumps with the distribution system pumps below. 

Water Distribution System. All the system pumps need evaluation and in many cases replacement. Additionally the buildings also need total renovation with appropriate materials. 

We know the systems worked well at one time many years ago, however there have also been many years with partial operation and many repairs or modifications under various administrations, agencies and grants etc to attempt to get the systems back operating to some degree. This raises the issue that it is not wise to simply attempt to replace the existing damaged pumps, controls and associated equipment with what is there in place now. There is no proof that what is there now was there when the system work properly all those years ago. There are no documents available to confirm this or what the design parameters of the system were then and are now. It is apparent that the pumps have been changed out with others, usually when they stopped working and then replaced with a hastily purchased unit sourced from Kwajalein that may work and solve the immediate problem. We can continue down this path in the short term but the real solution to this problem and many associated in this total report is the need for a long term solution. 

The only clear way for a long term solution is to employ a qualified Water Engineer on a full time basis. Our suggestion is to employ this engineer and base them in Majuro, sharing the cost with MWSC who also would benefit from the employment of this person. The Engineer would be required to confirm the system requirements, demands and oversee the rehabilitation of the system back to a full working system. This would ensure the correct pumps, equipment, pressures and flow rates are being installed and maintained with the system. MWSC’s system in Majuro is also in need of detailed analysis of various portions to improve its operations so the benefits to be gained here are great. Time and costs would be shared equally at both utilities therefore making it cost efficient. Additionally there is the training potential benefit also to be considered with existing staff along with any potential students that may be interested in this field.   

Cost Estimates

Water Operations 

1. Parts and chemicals



$500,000

Water  Stocks
1. Repair and upgrade tanks


$75,000

Water Distribution System
1. New fresh water pumps 


$ 98,765

2. Fresh Water pumps control panel

$45,000

3. Pump station building repairs


$50,000

4. Pipes, valves and fittings


$80,000

5. Water delivery truck



$90,000

6. Backhoe




$80,000

7. Road repair materials



$40,000

TOTAL = 





$1,058,765
Longer Term Requirements
1. Water line to Guegeegue




$2,000,000

2. New RO (for Guegeegue)




$300,000

3. New RO Building (Guegeegue)



$50,000

4. Water Engineer (mutually shared with MWSC annually)
$50,000

For More Information

Contact MEC, MWSC and KAJUR management and technical reports.
Major Issue 3: Wastewater System

Current Situation

Sewer Operations. Sanitarian concerns are a very serious issue in any community worldwide today and as such any reliable system that provides a continuous service of sewer operation requires reliable equipment.  Over the years, the Ebeye community has suffered badly from epidemics that are most commonly caused from poor sanitation processing, treatment and disposal.  RMI had sought several different approaches to improve the system in use on Ebeye, but there are still operational aspects that need to be improved and rectified to improve the system to provide and maintain an effective and controlled sewer system on Ebeye. Recent funding fixed several problems that were deemed urgent at the time but unfortunately the balance of the system is now failing and in need of attention. 

Ebeye had an operating state of art sewer treatment station that was operating efficiently back in the late 80’s. It is still located at the northern end of the island beside the Public Works yard. Back in those days it was in a clear open area with no residents living nearby. The plant was resurrected in the 2001 but eventually shutdown again because nearby residents complained of the smell and occasional windblown sprayed liquids making it to their residences during periods of high winds. Since then the treatment plant has been bypassed with the raw untreated effluent being directed into the outfall pipeline which discharges directly into the lagoon. 

The existing four sewer lift stations which collect the raw sewerage from the houses are still being used to pump the sewerage to the outfall. These stations are all in need of major upgrades. There are no spare pumps/motors, valves and electrical control systems. Many have been replaced or modified to keep the stations running to avoid station flooding and overflow onto the street which has happened on numerous occasions in the past. Additionally the motor control systems and building structures are also in very bad condition. Continual problems with pumps and over sophisticated automated systems housed in the wrong types of equipment cabinets, installed in poorly constructed buildings that did nothing to protect the equipment from the environment, have suffered and failed. Staff had managed to bypass system controls to keep the pumps operating but this has meant leaving control cabinets open to the air and moisture which accelerated the failure of the rest of the equipment. 
The final blow came when termites succeeded in destroying the building doors to the extent that it was impossible to seal the equipment in the building from the weather and ultimately vandalism. This chain reaction started all because of the inefficient design that was installed and the failure to secure spare parts along with funding to continue purchasing the parts. Sustainability and maintenance were overlooked.

Sewer Collection System. Water distribution has been a major problem for many years and there have three or more attempts to install a fully reticulated system supplying pressurized water to all the community houses over the last 30 years. The latest system installed approximately 15 years ago, is still serviceable however it has lain dormant for most of these years. For many of these years there have been continual problems with supplying any form of constant pressure or water flow from the system. Continual problems with pumps and over sophisticated automated systems housed in the wrong types of equipment cabinets, installed in poorly constructed buildings that did nothing to protect the equipment from the environment, have suffered and failed. Staff had managed to bypass system controls to keep the pumps operating but this has meant leaving control cabinets open to the air and moisture which accelerated the failure of the rest of the equipment. The final blow came when termites succeeded in destroying the building doors to the extent that it was impossible to seal the equipment in the building from the weather and ultimately vandalism. This chain reaction started all because of the inefficient design that was installed and the failure to secure spare parts along with funding to continue purchasing the parts. Sustainability and maintenance were overlooked.

Very little in the way of water pressure has been available as the number of households has increased over the years and this resulted in many consumers modifying or extending onwards from the original system. Because solvent glues were usually expensive and frequently out of stock, many unauthorized and secret ‘do it yourselfers’ never saw the need to use glues at the existing line pressures at the time. Many years later and now that KAJUR and MWSC staff have been able to gradually improve pressure to the system, numerous pipe systems are being found to fail and leak due to the lack of glued joints. A large proportion of these joints are now underneath floors of extended houses which compounds the problem. The additional issue of who is financially responsible to fix these unauthorized pipe extensions is another potential cost burden that KAJUR can not afford.

Short-term Stabilization Plan

Sewer Operations. The installed pipe collection system from the houses is adequate but requires investigation and inspection to confirm this. We all ready know of some recently discovered cross connections between the water and sewer systems that need correcting. 

As for the pumping stations an upgraded design is highly recommended, similar to that which MWSC went thru in Majuro in the late 90’s when all their submersible sewer pumping systems were changed out to above ground pump systems. This method greatly improves maintenance operations while reducing health risks.

The treatment plant must be reviewed to see if it can be reactivated. If this is possible then it may resolve many issues associated with the outfall. The complaints relating to smell and liquid airborne spray may be easily resolved with the addition of commercially available products in use at many plants in citys where people do not even know treatment plants exist. There are also various method to cover the treatment ponds or with the erection of suitable wind breaks or shelters that will stop wind driven water spray from escaping the facility. Many of these are cheap and simple solutions that could be investigated for the potential of reactivating the treatment plant.

The outfall line is additionally affected by the solution applied to the treatment plant. If the existing treatment plant is not to be rehabilitated then serious issues of the operation and location of the outfall must be considered. The discharging of raw and untreated waste into the lagoon must be avoided unless some form of acceptable treatment is applied to reduce the health risks and pollution to an acceptable level for the existing location. The other option is to relocate the outfall to the ocean side of the island however to propose such a solution with costing is beyond the scope of this report. It is however known that it will definitely not be cheap to achieve this.

Sewer Collection System. All the system pumps need evaluation and in many cases replacement. Additionally the buildings also need total renovation with appropriate materials. 

We know the systems worked well at one time many years ago, however there have also been many years with partial operation and many repairs or modifications under various administrations, agencies and grants etc to attempt to get the systems back operating to some degree. This raises the issue that it is not wise to simply attempt to replace the existing damaged pumps, controls and associated equipment with what is there in place now. There is no proof that what is there now was there when the system work properly all those years ago. There are no documents available to confirm this or what the design parameters of the system were then and are now. It is apparent that the pumps have been changed out with others, usually when they stopped working and then replaced with a hastily purchased unit sourced from Kwajalein that may work and solve the immediate problem. We can continue down this path in the short term but the real solution to this problem and many associated in this total report is the need for a long term solution. 

The only clear way for a long term solution is to employ a qualified Water Engineer on a full time basis. Our suggestion is to employ this engineer and base them in Majuro, sharing the cost with MWSC who also would benefit from the employment of this person. The Engineer would be required to confirm the system requirements, demands and oversee the rehabilitation of the system back to a full working system. This would ensure the correct pumps, equipment, pressures and flow rates are being installed and maintained with the system. MWSC’s system in Majuro is also in need of detailed analysis of various portions to improve its operations so the benefits to be gained here are great. Time and costs would be shared equally at both utilities therefore making it cost efficient. Additionally there is the training potential benefit also to be considered with existing staff along with any potential students that may be interested in this field.   

Cost Estimates

Sewer Operations 

1. Possible outfall works




$1,200,000

2. Rehabilitation of treatment plant


$1,000,000

Sewer Collection System
1. Intrinsic Controls and Protection for 10 motors
$100,000

2. Pumps and Motors




$205,000

3. Piping Rerouting and layout



$70,000

4. Pump station building repairs



$50,000

5. Pipes, valves and fittings



$80,000

6. Spares






$85,000

7. Road repair materials




$40,000

TOTAL = 






$2,830,000
Longer Term Requirements
1. Outfall repairs






$1,500,000

2. Rehabilitation of the treatment plant



$1,000,000

3. Water Engineer (mutually shared with MWSC annually)
$50,000

For More Information

Contact MEC, MWSC and KAJUR management and technical reports.
Major Issue 4: Solid Waste System

Current Situation

Ebeye trash collection and landfill managed by KALGov (appear to be doing as good a job as possible given financial resources available). Two dump trucks (one broken down) service Ebeye. Wheeling bin system used. 
Trash is dumped at the main landfill on north side of Ebeye and at another dump area slightly south of this in the middle of town. People live very close to and in many cases on top of the open landfills - numerous houses and Kwajalein trailers encroach onto the dump. Huge problem with flies, dogs, vermin, odors, health, sanitation and safety issues.

The main dump is not fenced and medical waste is also dumped in the middle of the landfill. Landfill and medical wastes are routinely burned as a basic management practice. No cover sand is available or placed on the dump. Currently, decomposing trash is open to the environment.

Although compactor is available to compact dumped trash, cover sand is not used and worse there are water-saturated or liquefied sections of the dump caused by underground tidal and groundwater inflow and outflow, preventing operation of heavy equipment on the dump due to a major risk and hazard for loss of equipment and operator safety.

A rip rap seawall is in place on the lagoon side. Urgent help is needed to address waste in Ebeye.
Short-term Stabilization Plan

Solid waste collection is satisfactory for now. Real action needed to improve the dump site. This can be facilitated via a strong working partnership between KALGov and the Majuro Atoll Waste Corporation and by providing these entities with sufficient resources to commence a dumpsite modernization and improvement program.
The program will require the following components:

1. Technical cooperation between MAWC and KALGov. MAWC General Manager Roger Cooper and Board Member Steve Why available to begin technical cooperation with KALGov leadership and to help implement plan of action.
2. Ebeye solid waste manager. Would need to immediately hire a full time Ebeye dump and solid waste manager to spearhead the modernization and improvement plan. For example, Mark Townley from Kili BPD – with solid waste management experience – has reaffirmed his interest in moving to Ebeye to take on the job for two years and, if sufficient funding available and in place, MAWC management and board of directors mentioned at their last board meeting they were prepared to take on the task and provide oversight in Ebeye building on what has recently been achieved in Majuro. RMI government would need to expand MAWC MOUs and change name to something like Marshalls Waste Company. 
3. Fence Ebeye dump and medical waste dumping area, include gate. Estimating at least 1,200 feet of perimeter fencing (300’ by 300’) plus main gate.

4. Set up dump operations office and equipment storage. On-site at the Ebeye dump, outfitting 3 used shipping containers for an office and 2 equipment storage sheds.
5. Purchase, lease, acquire, repair or put-back-into-service vehicles, including dedicated:
a. Manager’s pick-up truck

b. Flat bed truck for haulage and recyclables, etc.
c. Dump compactor (heavy wheeled vehicle)

d. Front-end loader

e. Forklift
f. Gas
6. Dredge cover sand from the lagoon. Cheapest option to purchase used crane and dragline, secure EPA and landowner approval. (Offshore suction dredge is environmentally preferred option but 5 times the cost). Large initial quantities of sand needed to cover the dump and then daily to achieve effective landfilling and health and sanitation objectives. This has made all the difference at the Majuro dump reducing flies, odors, vermin and health hazards to a minimum.
7. Reduce liquification problems so that heavy equipment can operate on the dump. Back-fill and compact behind existing seawalls to stop seawater entering on each high tide. Fill with heavy debris. Currently, too risky to operate heavy equipment according to KALGov.
8. Assist KALGov with maintenance and improvements of existing bin collection system. Mostly vehicle and heavy equipment maintenance issues.
Cost Estimates

	Action item/output
	
Detail
	
Cost estimate

	1.
Technical cooperation KALGOV-MAWC 
	Maj-Kwaj travel
	10,000

	2.
Ebeye solid waste manager
	Salary and benefits

Housing

Other expenses
	36,000

10,000

6,000

	3.
Fence & gate Ebeye dump, isolate medical waste.
	1,200 ft. x $30/ft & gate (2K)
	38,000

	4.
Dump operations office and two equipment sheds
	Buy and outfit office container

Storage $3,000 x 2 

Hook-ups

Phone/utilities $500 x 12 mos.
	10,000

6,000
2,000

6,000

	5.Purchase new/second hand, lease, repair vehicles & heavy equipment, plus gas
	a. Manager’s pick up truck

b. Flat bed haulage truck

c. Compactor repair/maint.

d. Front-end loader

e. Forklift

f. Fuel ($400/week x 52)
	20,000

30,000

20,000
50,000

20,000

21,000

	6.Dredge cover sand from lagoon, apply to dump
	Used crane and dragline

Fuel (15 hr/wk x $100 x 40 wk)
	150,000

60,000

	7.Reduce dump liquification problems
	-
	-

	8.Existing bin collection maintenance/improvements
	
	10,000

	

	
TOTAL estimated cost
	505,000


For More Information

Contact MAWC and KALGov management and technical reports.
Major Issue 5: Causeway

Current Situation

The present situation of Causeway from Ebeye Island to South Loi Island is a slope protected with armor rock. This is part of the Causeway that was constructed by International Bridge Corporation under phase 1. The Causeway from South Loi to Gugeegue should have been undertaken by the same Contractor as phase 2 of the Project. The road is bad especially from Obioati Island to Gugeegue. The road going to Gugeegue requires regular clean-up and maintenance. 

The approximate length of the unprotected shore line is 3.1 miles from Ebeye to Gugeegue, and 60% of this requires two sides protection while only 40% is one side.  Due to the strong wave action from ocean water it will require more armor rock protection than the lagoon water. The specific limit of construction on where to construct the two sides shore protection and one side shore protection can be accurately determine in the Detailed Design Stage of the Propose Project, wherein  survey data is available. The gathering of design survey data should be conducted using the Total Station (or Engineer’s Transit) in order to get the accurate and reliable data. It is the type of survey equipment used by the Survey Group of Ministry of Internal Affairs.

See 1. Study Ebeye-Gugeeue Causeway  

       2. KALGov Equipment Status Report   

Short-term Stabilization Plan

The first phase of short term action plan to be implemented for the Causeway Project is to rehabilitate the existing mobile and stationary construction equipment in the KALGov Department of Public Works. The equipment that need repair and replacement unit are the following to wit;

· 130 G CATERPILLAR Grade.

· CASE Back Hoe-Loader.

· CATERPILLAR Bulldozer.

·  CASE 621Wheel Loader.

· HYUNDAI Excavator / Back Hoe.

· Dump Truck.

· Tampo Road Roller.

· Air Compressor.

· Engine Powered Arc Welder/Generator.

The second phase of short term action plan is to do a regular road grading and pot holes filling whenever are necessary to minimize the current trend of road deterioration. 

The third phase of short term action plan is to do a minimal slope protection using armor rocks gathered within the area. This armor rock protection should provide enough covering on the slope to eliminate or at least minimize the road erosion. The most affected areas are the Causeway of the following stretch to wit:

· Unnamed Slim Island after Loi Island and Obioati Island (approximately 0.30 mile or 528 yards).

· Obioati Island and Gugeegue Island (approximately 0.20 mile or 352 yards).

Cost Estimates

Manpower Component (One Team from Ebeye):

1 Foreman/Supervisor 

5 Heavy Equipment Operators

2 Common Laborers 

Equipment Component:

Utilized Existing Equipment of KALGov Public Works
Budget for Equipment Acquisition, Annual Repair and Maintenance

	Units
	Equipment
	Acquisition Cost
	Annual Repair & Maintenance
	Total Cost

	1
	CATERPILLAR: 

Bulldozer (Used)
	$ 70,000
	$ 7,000
	$ 77,000

	1
	Air Compressor 500 cfm (Brand New)
	$ 10,000
	
	$ 10,000

	1
	DC Welder / AC Generator (Brand New)
	$ 5,000
	
	$ 5,000

	1
	Mechanic Special Tools
	$ 5,000
	
	$ 5,000


                               TOTAL        =   $ 90,000                   $ 7,000                    $ 97,000

Budget for Equipment Major Repair, Annual Repair and Maintenance
	Units
	Equipment
	Status
	Major Repair Cost
	Annual Repair & Maintenance
	Total Cost

	1
	CATERPILLAR: 

130G Caterpillar Grader
	Hydraulic System
	$ 15,000
	$ 6,000
	$ 21,000

	1
	CASE: Back Hoe / Loader
	Hydraulic Hose, Replace Tires
	$ 7,000
	$ 2,000 
	$ 9,000

	1
	CASE: Wheel Loader 621
	Fair & Working , Replace Tires
	$ 8,000
	$ 4,000
	$ 12,000

	1
	HYUNDAI: Hydraulic Excavator 
	Not working , Major repair of hydraulic system 
	$ 15,000
	$ 5,000
	$ 20,000

	1
	Dump Truck
	Fair & Working
	$ 0
	$ 2,000
	$ 2,000

	1
	TAMPO: Road Compactor
	
	$ 7,000
	$ 3,000
	$ 10,000


                                                   TOTAL        =   $ 52,000           $ 22,000          $ 74,000

TOTAL ESTIMATED ACQUISITION COST   




= $ 90,000
TOTAL ESTIMATED ONE TIME REHABILITATION COST   


= $ 52,000

TOTAL ESTIMATED ANNUAL REPAIR AND MAINTENANCE COST   
= $ 29,000

CONTINGENCY COST    







= $ 17,000                                                  

TOTAL EQUIPMENT REHABILITATION COST     



= $ 188,000

                                                                                


SAY 
$ 190,000

Annual Road Maintenance Cost:

	Description
	Working Hours
	Unit of Measure
	Quantity 


	Unit Cost
	Cost

	Road Grading  & Filling of Pot Holes
	180 
	LS
	1
	$ 135,564.80


	$ 135,564.80



	Armor Rock Shore Protection
	150 
	LS
	1
	$ 87,492.00


	$ 87,492.00



	Contingency
	
	LS
	1
	$ 22,305.48


	$ 22,305.48




                                                                  Total Road Maintenance Cost =     $ 245,362.48
                                                                                    SAY                  $ 250,000

Cost of Short Term Action Plan (Equipment Rehab) --   


= $ 190,000.00

Cost of Short Term Action Plan (Maintenance) --------   


= $ 250,000.00
 Total Cost for Short Term Acton Plan of Causeway --- 


= $ 440,000.00         

For More Information

Contact Ministry of Public Works and KALGov management and technical reports.
Major Issue 6: Drainage Systems
Current Situation

Ebeye currently faces serious problems with drainage overflow during rain and drainage backflow from the lagoon at high tide. These problems are primarily caused by dysfunctional main road drainage systems and poorly designed or non-existent residential area drainage systems. The most heavily affected areas of the island are the Mid-Corridor residential area and the Ebeye Elementary School area.
Short-term Stabilization Plan

The short term action plan to determine the current capabilities of the Ebeye drainage pipe culvert network is to conduct general cleaning of all concrete ditches and all pipe culvert lines from catch basin/manholes to the end of drainage lines at outfall. This process will test and isolate problematic drainage lines in order to plan out for long term solution. The general cleaning will serve as exploratory to come up with a comprehensive assessment of drainage network in Ebeye. This exercise should be properly documented, log all observations and findings on a daily basis; take as many photographs as possible. The project will require the services one Civil Engineer or equivalent qualification with at least five years of construction experience, which will always be present in the duration of the project.   

Cost Estimates

Manpower Component (One Team from Ebeye):

1 Foreman/Supervisor 

1 Light Equipment Operator

1 Truck Driver

3 Common Laborers 

Equipment Component:

1 unit Dump Truck or Fire Truck (rented)

1 unit Water Pump at least 280 gpm (rented)

Duration: 6 months

Rough Budget for Ebeye General Cleaning Drainage in-place (One-Time – Short Term Action Plan)
	Item No
	Description
	Qty
	Unit
	Unit Cost
	Item Cost

	503(3)
	Cleaning of Pipe Culvert in-place
	14,340
	ft.
	$ 1.43
	$ 26,047.69

	503(4)
	Cleaning of Concrete Lined Ditch in-place
	28,680
	ft.
	$ .52
	$ 14,884.39


                                                                               TOTAL        =             $ 40,932.08

            

                                                             Say                     $ 41,000.00          

Documentation Cost (Exploratory Phase for Long Term Action Plan):
	Item No
	Description
	Qty
	Unit
	Unit Cost
	Item Cost

	1
	Civil Engineer or Equivalent (at least five years experience)
	6
	Mo.
	$ 2,000.00
	$ 12,000.00

	2
	Housing Allowance
	6
	Mo.
	$ 750.00 
	$ 4,500.00

	3
	Subsistence Allowance
	6
	Mo.
	$ 750.00 
	$ 4,500.00

	4
	Air Fare Budget 
	2
	Round  Trip
	$ 410.00 
	$ 820.00

	5
	Digital Camera  with memory stick
	1
	EA.
	$ 404.00 
	$ 404.00



	6
	Toshiba Laptop Computer
	1
	EA.
	$ 1,499.000 
	$ 1,499.00


Note: Civil Engineer should be provided with internet access for sending reports and information inquiry. 

                                                                         TOTAL        =             $ 23,723.00

                                                                                     Say                 $ 24,000.00          

Cost of Short Term Action Plan (General Cleaning) -----   =             $ 41,000.00

Cost of Long Term Action Plan (Exploratory Phase) ------ =             $ 24,000.00
Total Cost for Road & Residential Drainage --------       =           $ 65,000.00         

For More Information

Contact Ministry of Public Works and KALGov management and technical reports.

Consolidated Cost Estimates
	Areas
	 Estimates 

	Power System
	 $        2,550,000 

	Water System
	 $        1,058,765 

	Wastewater System
	 $        2,830,000 

	Solid Waste System
	 $           505,000 

	Causeway
	 $           440,000 

	Drainage Systems
	 $              65,000 

	TOTAL
	 $        7,448,765 


Recommendations to Cabinet 
The situation on Ebeye does not currently fit the definition of a “disaster”, but it could easily deteriorate into a disaster if attention and resources are not urgently provided to stabilize the three basic utility services, the solid waste system, the Causeway and the drainage systems.
High level attention is being paid to these issues -- this report is clear manifestation of Cabinet’s recognition of the urgency of the situation. With this report and other technical reports that are available, some fairly clear and straightforward plans have been identified for stabilizing each of these six major areas. What is most needed now is the mobilization of resources to begin implementing these plans.
With that said, it is hereby recommended that Cabinet mobilize resources by establishing and capitalizing (at the earliest opportunity) an Ebeye Stabilization Fund. The Ebeye Stabilization Fund will hold resources that are readily available for and dedicated solely to stabilizing the Power, Water, Wastewater, Solid Waste, Causeway, and Drainage systems.

It is further recommended that Cabinet appoint the Chief Secretary’s Office to oversee the establishment of this fund and the finalization and implementation of plans for stabilization of the six major areas. All of these plans should take place within the 2008 calendar year.
The foregoing recommendations collectively form what should be considered only a remedial, short-term plan. This report only describes the current situations and lays out some ideas for short-term (within 2008) stabilization under the major areas of concern.
Once the major areas have been stabilized, it is then imperative that a longer-term and more comprehensive development plan be formulated. The following diagram illustrates this short-term and longer-term suggested sequencing.
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The next step…


With the reformation of the Kwajalein Atoll Development Authority (KADA), the next step of formulating a longer-term plan for Ebeye should not be too difficult. This could be a 5 or 10 year development plan, which also includes consideration of other major issues not included in this short analysis (e.g., land leases, diversification of the Kwajalein economy, etc.).
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