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CURRENT EVENTS: ELEVATED NITRATES 
IN SAIPAN GROUNDWATER

MARIANA ISLANDS WATER OPERATOR ASSOCIATION

DECEMBER 13, 2017

PACIFIC ISLANDS CLUB, SAIPAN

WELL OPERATION PERMIT 
REQUIREMENTS

WHY MONITOR FOR NITRATES?

• NITRATE (NO3) – WHEN NITROGEN (N) 

COMBINES WITH OXYGEN OR OZONE

• NITROGEN IS ESSENTIAL FOR LIFE

• HIGH LEVELS OF NITRATE IN DRINKING 

WATER CAN BE DANGEROUS TO HEALTH 

(ESPECIALLY INFANTS)

WHY MONITOR FOR NITRATES?

• ALSO A POSSIBLE INDICATOR OF 

CONTAMINATION (IF SOURCE OF NITRATES 

IS MANURE/URINE OR SEPTIC SYSTEMS.

• SOURCE OF NITRATES COULD BE FERTILIZER, 

OR FROM NITRATE FIXING PLANTS

• MCL FOR NITRATES IS 10 MG/L

HISTORICAL NITRATE DATA

• CUC/DEQ BEGAN GOOD RECORDS IN 2001 – ALL RESULTS BELOW 10 MG/L UNTIL…

• JUNE 2006 – 1 CUC WELL > 10 MG/L

• DECEMBER 2006 – 1 MORE > 10 MG/L

• JUNE 2007 – 8 WELLS > 10 MG/L & AS HIGH AS 14 MG/L

• 2 WEEKS LATER NO3 BETWEEN 6-8 MG/L

• SEVERAL DAYS OF HEAVY RAIN BETWEEN

WERI 
GRANT/STUDY

• CUC/DEQ APPLIED FOR 
GRANT (HEIDI & DEREK)

• LINK BETWEEN RAINFALL AND 
NITRATE CONCENTRATION?

• MONITORED 20 WELLS IN 
SOUTHERN SAIPAN WEEKLY 
FOR 1 YEAR

• COMPARED RESULTS TO 
RAINFALL 
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RESULTS

• MAP SHOWING GRAPHICAL 

REPRESENTATION OF TYPICAL 

NITRATE CONCENTRATION IN 

THE GROUNDWATER

RESULTS

• BLUE LINE IS WEEKLY RAINFALL

• OTHER LINES ARE NITRATE 

CONCENTRATIONS

• NO SIGNIFICANT VARIATION 

WITH RAINFALL

SDWIS DATA

• ALL NITRATES IN SDWIS 2001-

2015

• OVER 3,500 RECORDS

• HIGHEST EVER WAS 14.7 

MG/L

• SPREADSHEET

NITRATE MAP

• DEVELOPED BY BRIAN BEARDEN IN 2015

• PRESENTATION COMPARING NITRATE 

CONCENTRATION TO UN-SEWERED

AREAS & AGRICULTURE

• FOUND SOME CONNECTIONS

NOVEMBER 
2017 RESULTS
HIT FROM A WELL = 16.5 MG/L

SANDS PLAZA – MIDDLE ROAD
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SANDS PLAZA WELL – PAST NITRATES

• WELL DRILLED AUGUST 2011 – 60 FEET DEEP (SCREENED FROM 40 FT – 60 FT)

• 3/2012 = 9.7 MG/L

• 4/2013 = 9.7 MG/L

• 3/2014 = 11.3 MG/L

• 9/2014 = 4.1 MG/L

• 3/2016 = 6.2 MG/L

• 4/2017 = 9.8 MG/L

BECQ –
INSPECTS SITE

COWS
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NITROGEN GENERATED BY:

• 1 PERSON = 10 POUNDS NITROGEN / YEAR

• 1 COW = 100 POUNDS NITROGEN / YEAR

MODELING NITRATE CONCENTRATION

• SEE SPREADSHEET

• USING 4 COWS & 100 LBS/N/YEAR & 50 IN RAINFALL FOR 2 ACRE SITE = 17.69 MG/L

• (THIS IS HOW MUCH NITROGEN IS BEING ADDED TO THE GROUNDWATER)

CONCLUSION
ANIMALS CAN HAVE A SIGNIFICANT IMPACT ON GROUNDWATER QUALITY!

END OF CURRENT EVENTS: NITRATES IN SAIPAN 
GROUNDWATER


