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Background 

The Commonwealth Utility Corporation (CUC) 

provides water, wastewater, and power 

services for the Commonwealth of the Northern 

Marianas Islands (CNMI). The population of 

CNMI is approximately 50,000 with 40,000 

people inhabiting the island of Saipan and  

5,000 people on each of the islands of Rota  

and Tinian.  

In 2010, the U.S. Environmental Protection 

Agency and CUC entered into a Stipulate Order 

to address non-compliance in a number of 

activities associated with water and wastewater 

systems on all three islands. The two major 

issues associated with the water system 

included:  

 Water Quality Primary Standards: The water 

in Saipan is extracted from 145 ground-

water wells, infiltration basins, and one 

spring. All water sources are chlorinated 

with no additional treatment. EPA and the 

CNMI Department of Environmental Quality 

(DEQ) suspected that some of these 

groundwater sources may be under the 

direct influence (GWUDI) of surface water, 

posing a public health threat.  

 Water Quality Secondary Standards: 

Extensive evaluation of the Saipan water 

system has shown that only 30 percent of 

the water pumped from the ground, 

processed, fed into storage tanks, and 

distributed through the system is billed  

through customer meters. The impact of 

losing 70 percent of the water pumped has 

required that CUC drill well in areas that 

have extremely high total dissolved solids 

(TDS), chlorides, and sodium levels that 

exceed the secondary standards.  

 Water Quantity: The Saipan water system 

has a history of not being able to provide 

the citizens with 24-hour-a-day water. This 

poses a public health problem due the 

potential infiltration of contaminants into 

the system when the water system goes to 

zero pressure during periods of non-

delivery. 

Also in 2010, CUC brought in the team of 

Duenas, Camacho, and Associates (DCA) and 

CH2M HILL to conduct an extensive Master Plan 

that would create a compliance schedule to 

meet the Stipulated Order requirements. The 

main components of the Water Master Plan for 

all three islands included: 

 Development of an island-wide GIS 

 Development and calibration of a  water 

system hydraulic model 

 Condition assessment for all water system 

assets 

 GWUDI study for groundwater supplies for 

all three islands. 

 Twenty-year Capital Improvement Program 

 Development of a Groundwater 

Management and Protection Plan 

 Development of a Financial Plan to 

implement the Master Plan 

The remainder of this paper focuses on the 

Garapan Pressure Management Study that was 

conducted and the results. 

Water System Description 

The water system on the island of Saipan 

comprises 145 wells, 1 spring, 23 storage tanks, 

22 chlorination facilities, 1 slow sand filtration 
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system, 9 large pump stations, 4 small pump 

stations, and miscellaneous appurtenances.  

Currently the Saipan water system is operated 

manually with no type of SCADA system in 

place. This requires an extensive amount of 

time for the field crews to visit each site and 

visually determine whether everything is 

properly operating. Because these are just brief 

visits that provide a short snapshot of the 

operations, failures can go unnoticed for an 

extended period of time.  

Through the development and calibration of a 

hydraulic model of the system, it was 

determined that the system is losing 70 percent 

of the water pumped twice from the 

groundwater system to the end users. These 

losses can be attributed to pipeline leaks, 

agricultural theft, inaccurate meter reading, and 

other small, miscellaneous losses. 

CUC was recently awarded a Water-Energy 

Nexus Grant from the US Bureau of 

Reclamation which includes development of a 

control system and implementation of smart 

systems in a portion of their distribution 

system. This work is beginning in November 

2014. 

In advance of the Water-Energy Nexus Grant, 

CUC worked with the CH2M HILL team to 

deploy and evaluate a variety of sensors for 

pressure and liquid-level sensors. The 

remainder of the case study will discuss the 

deployment of these sensors and immediate 

value added for the operations staff.  

Pressure Management  
Pilot Test and Results 

The team installed a cellular, communications-

enabled Telog Hydrant Pressure sensor in the 

Garapan business district of Saipan because of 

problems with excessive pipeline breaks and 

because the tank servicing the area was offline 

for replacement. This portion of the service 

area was also unique because every day a valve 

needed to be opened to provide a small non 24-

hour section with water for 3 hours to fill 

storage tanks. During the filling stage, the 

overall system pressure would drop to below 

10 PSI while the pipes in the non-24 hour area 

filled up. 

During the first 2 weeks of operations, the 

system experienced erratic fluctuations in water 

pressure ranging from 2 to 104 PSI that created 

extreme conditions for a system with old and 

frail pipelines. The CUC operations staff 

responded to three major pipeline breaks 

during this period; the first two went 

undetected for nearly 6 hours during one night. 

The project team met with operations staff to 

evaluate the field operation protocols being 

executed in this service area. They identified a 

problem associated with frequent adjustment 

of the pressure-sustaining valve (PSV) when the 

valves to the non-24 hour area was being 

opened and closed. This was thought to be the 

primary cause of the rapid changes in system 

pressure and stress on the pipeline.  

Operations staff redefined their standard 

operating procedure for the Garapan area and 

reset the PSV to 68 psi without any additional 

adjustments. The result has been a stable water 

pressure in the Garapan Service Area except for 

those times when the valve to the non-24 hour 

section is initially opened. Additionally there 

have been no pipeline breaks since the 

operational changes have been made.  

Providing the operations staff with real-time 

information on pressure in the Garapan system 

has allowed them to: 

 Become familiar with new technology to 

assist in operational efficiency efforts. 

 Stabilize the pressure in the Garapan 

service area and reduce the frequency of 

pipeline breaks. 

 Allow staff to refocus their efforts on 

proactive maintenance instead of reactive 

repairs. 
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The pressure profile for the first 4 weeks of 

pressure monitoring in the service area 

illustrates the change to water pressure stability 

following the change to the PSV. 

 

 

 

 

  
 

U.S. Headquarters Commonwealth of the Northern Marianas Islands 

9191 S. Jamaica Street     Commonwealth Utilities Corporation 

Englewood, Colorado 80112 PO Bo

(303 771-0900 Saipan, M

www.ch2m.com (670) 

 

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

