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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 

GWUDI Study that was conducted and the 

results. 

Groundwater Under the Direct Influence 
(GWUDI) Study 

The GWUDI study that was conducted for the 

three islands of the CNMI was done over two 6-

month rainy seasons (Phases I and II). 



 

The study included a number of components: 

 Real time monitoring for turbidity, pH, 

conductivity, and temperature every 

5 minutes (total organic carbon [TOC], UV 

254, and color were later added) 

 Real-time rain and temperature 

measurements every minute 

 Weekly coliform monitoring 

 As needed QA/QC testing for online water 

quality parameters 

 Monthly analysis for baseline water quality 

parameters 

 Micro-particulate analysis (MPA) sampling 

following significant rain event 

Phase I was conducted from July to December 

2012 for ten sites in Saipan and 1 site each on 

Rota and Tinian. Phase II repeated the 

evaluation for eight of the original sites plus 

four new ones on Saipan, and the original sites 

on Rota and Tinian. This was done to provide 

the EPA and DEQ with additional information 

for their decision-making processes. 

EPA’s original request included a daily staff visit 

the sites to extract data, check the functionality 

of the equipment, and manually process the 

information. Because two of the sites require a 

flight to Rota and Tinian, this was going to be a 

very expensive approach to delivering the 

study. The DCA-CH2M HILL team presented 

CUC, EPA, and DEQ with an alternative 

approach that included: 

 Selecting online water quality monitoring 

equipment that could send data and sensor 

performance via cellular communications 

 Using the CH2M HILL Denver data 

processing center to create a secure cloud 

for receiving, processing, and storing the 

data 

 Creating a web-based encrypted dashboard 

that would be accessible to all study 

stakeholders 

The team selected the s::can water quality 

panel that included the i::scan (TOC, color, 

turbidity, temperature), pH::lyser, and 

condu::lyser, con::cube, and moni::tool 

software. The con::cube was connected to the 

local co u icatio  carrier’s etwork usi g 
either a GSM SIM card or a CDMA modem 

based on the strength of each of the 

communication systems. The s::can equipment 

was selected because the panels would be able 

to be easily relocated to the distribution system 

after the study was completed for long-term 

water quality monitoring. 

The team selected the HOBO rain and 

temperature gauge that required the data to be 

uploaded manually. Because these units were 

not going to be used after the project, it was 

determined that it was not cost effective to 

purchase a system that included cellular upload 

capabilities.  

 

Study Results 

The alternative approach that was approved by 

EPA provided a number of benefits to the 

project: 

 Reduced the cost of the field work by $50K 

annually by allowing the team to eliminate 

daily trips to the sites and conduct just-in-

time maintenance for the stations 



 Eliminated the cost of manual data 

processing through the use of advanced 

data analytics 

 Provided all the stakeholders with access to 

real time data. This was a great tool for 

webinars and conference calls that were 

held throughout the project to discuss 

station performance and evaluate data 

related to large storm events. 

 

The final determination from EPA and DEQ was 

that only one well (PR-162) was under the 

influence of surface water. The well was 

decommissioned, and pump and controls 

removed to ensure that it could not be used in 

the future. The 2-year study did identify a 

number of operational activities to be corrected 

that would improve the overall safety of the 

water being pumped into the system. These 

include improvement to well head facilities, 

sampling practices, and continuous chlorine 

monitoring in the distribution system.  
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