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Island Hydrology

(Source:  USGS)



Rainfall 
Distribution

in Hawaii
• Orographic rainfall

• Extreme variation 
over short distances

(Source:  USGS)



Groundwater in Hawaii



Geohydrology of Guam

(Source:  USGS)Mean Annual Rainfall, inches/year





Geohydrology of Tinian

(Source:  USGS)



Island Streamflow Characteristics

• Streams are short with steep gradients 
and small drainage areas

• Few streams are perennial over their 
entire reaches

• Flow is highly variable
– Low flows maintained by ground-water 

discharge
– High flows in response to short-term 

rainfall events



Rapid runoff with high peak flows

(Source:  USGS)



Flooded pasture at Waipa, Hawaii



Geology & Soils of Guam

(Source:  NRCS)(Source:  USGS)



Geology & Soils of Saipan

(Source:  USGS) (Source:  NRCS)



Limestone Cliffs of Western Tinian, CNMI

Surface Soil

Limestone Quarry



Soils of Federated States of Micronesia

(Source:  NRCS)
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PROBLEMS



Pathways by which Manure 
Contaminates Water

Pollutant Pathway             

1) Nitrate 1) Nitrate –– NN Leaching & Runoff Leaching & Runoff 
2) Ammonium 2) Ammonium –– NN Surface water run off & Surface water run off & 

Aerial deposition Aerial deposition 
3) Phosphorus3) Phosphorus Surface water runoffSurface water runoff
4) Pathogens4) Pathogens Surface water runoff Surface water runoff 
5) Organic Matter5) Organic Matter Surface water runoff Surface water runoff 
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1)1) NitrateNitrate--NN Human HealthHuman Health

2)2) AmmoniaAmmonia--NN Fish KillsFish Kills

3)3) Phosphorus Phosphorus EutrophicationEutrophication

4) Pathogens 4) Pathogens Human HealthHuman Health

5) Organic Matter5) Organic Matter Oxygen DepletionOxygen Depletion

Possible Environmental /
Pollutants Health Risk

Water Quality Contaminants
in Manure



Island Piggery Effluent Drainage to Field



Overflowing “septic tank”



Alternative Manure Management 
Practices are needed …

• to avoid environmental degradation 
of our water resources

• to avoid possible human health & 
environmental problems

• to take advantage of the nutrients or 
“fertilizer” value for growing crops





The manure manager should select 
a manure application rate that:
• Supplies the crop’s nutrient needs 

without buildup of soil nutrients.

• Prevents runoff to surface water.

• Minimizes percolation to 
groundwater.

• Reduces / eliminates pathogen 
transmission





The National Water Quality ProgramThe National Water Quality Program
A Regionally-Based National Network



Building Bridges Across a Vast Region



Several regional projects have been 
initiated to promote:

Livestock Manure Management

(1) safe application rates of livestock 
waste, 

(2) understanding interactions of 
nutrients with arid and tropical soils,

(3) adoption of nutrient management 
plans.



Pacific Dairy Lagoon



An example of a practice being 
promoted is a portable dry-litter 
system which eliminates 
discharges into waterways and 
integrates composting.  

A series of workshops were 
conducted in July-August 
2004 In Guam and CNMI to 
extend this information to 
farmers and agencies in the 
Western Pacific.
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Kalangan

Dunkalu Na Si Yuus Maase
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Fa’afetai
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