
Preliminary Results: Measurement of Turbidity and Nutrients in Three Rivers 
that Drain to the Achang Reef Flat Marine Preserve, Guam 
 
Background 
With funding from NOAA’s Coral Reef Conservation Program (CRCP), scientists from NOAA’s 
National Centers for Coastal Ocean Science are conducting a project in southern Guam with local partners to 
monitor sediments and nutrients in the Ajayan, Liyog and Sumay rivers (Figure 1), which flow from the Manell 
watershed and empty into the Achang Reef 
Flat Marine Preserve in Cocos Lagoon.  Local 
resource managers are concerned that erosion 
from the Manell watershed, part of the Manell-
Geus Habitat Focus Area, is impacting 
adjacent coral reefs in Cocos Lagoon, and 
have asked for an assessment of sediment and 
nutrient discharges from these rivers.   

A Guam-based field scientist has been 
monitoring turbidity (cloudiness of the water), 
along with the suspended sediment 
concentration (SSC), and nutrients near the 
mouths of the rivers for approximately two 
years.  Turbidity is being measured using 
automated turbidity loggers for continuous 
monitoring.  SSC is the amount or weight of 
sediment in the water column.  Summarized 
below, the results from this project are 
providing a baseline of conditions in these three rivers that can be used to assess the efficacy of planned 
restoration efforts in the adjacent watershed.   

Results 
An example of the turbidity 
measurements made in the Ajayan 
River using the automated logger can 
be seen in Figure 2.  Also on this 
figure are the Guam water quality 
standards for turbidity established for 
marine (M) and for surface (S) or fresh 
waters.  The green and yellow lines 
represent the turbidity levels which if 
exceeded, indicate the water does not 
meet the excellent (green) or good 
(yellow) criteria.  It can be seen that 
the turbidity in the Ajayan River often 
exceeded the water quality standard 
for turbidity established by Guam.   
 
An example of the results for the suspended sediment concentration or SSC can be seen in Figure 3.  There 
were some exceedances of the Guam water quality standards for SSC for marine and surface waters.  The 
lines on this graph represent those SSC values that if exceeded, indicate the waters do not meet the excellent 
(green) or good (yellow) criteria.  The red line indicates the fair water classification for marine and surface 

Figure 2.  Turbidity measurement made in the Ajayan River 
compared to Guam water quality standards.  

Figure 1.  Three rivers in the Manell watershed being monitored 
for the project. 



waters.  The concentration of SSC was above the value for water to be considered fair for all three rivers in 
October 2017.  The inset in Figure 3 indicates that the strong rain events around that time were likely related to 
the higher SSC values recorded.  This project is providing important information needed by local managers to 
establish a baseline of 
conditions in these three 
river, along with the effects of 
events such as storms.   
 
The monitoring of nutrients is 
also part of the project, and 
Figure 4 includes some of the 
results from the monitoring of 
nitrates.  Interestingly, there 
appears to be significant 
variation in nitrates between 
the three rivers.  While no 
concentrations exceeded the 
fair (red) criteria for nitrates 
established by Guam, the 
Sumay River appeared to have higher nitrate values than the Ajayan and Liyog rivers, and regularly did not 
meet the criteria to be considered excellent or good quality marine waters.  This information is also important, 
for resource managers considering where restoration activities may be needed in order to reduce, for example, 
nutrient inputs.   
 
Next Steps 
The fieldwork is scheduled to be 
completed by the end of 2018.  The 
data and information from this project 
will be summarized in a technical report 
provided to resource managers and the 
public, and the data will also be made 
available online.  Future monitoring 
may occur once restoration activities 
have been completed in the watershed, 
in order to assess the efficacy of these 
actions. 

 
 
 
For more information, please contact:  
Tony Pait (tony.pait@noaa.gov), NOAA, National Centers for Coastal Ocean Science,  
Silver Spring, Maryland 
Ian Hartwell (ian.hartwell@noaa.gov), NOAA, National Centers for Coastal Ocean Science 
Dennis Apeti (dennis.apeti@noaa.gov), NOAA, National Centers for Coastal Ocean Science 
Bill Whitman (bwhitman@triton.uog.edu), University of Guam 
Adrienne Loerzel (adrienne.loerzel@noaa.gov) NOAA CRCP, Tiyan, Guam 
Valerie Brown (valerie.brown@noaa.gov) NOAA/NMFS Habitat Conservation, Tiyan, Guam 

Figure 4.  Nitrate measurements made in the Ajayan, Liyog and 
Sumay Rivers compared to Guam water quality standards.  

Figure 3.  Suspended sediment concentration (SSC) measurements made in the 
Ajayan, Liyog and Sumay rivers. 
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