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Guam Groundwater-Availability Study.
Objectives

e Obtain a better understanding of the regional
groundwater flow system in northern Guam

* Update estimates of groundwater recharge for the
entire island

e Estimate effects of selected withdrawal scenarios
within northern Guam, using a numerical
groundwater flow and transport model, on water
levels and the transition zone between freshwater
and saltwater
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Guam Groundwater-Availability Study.
Approach

1. Compile, review, and analyze existing data
2. Collect additional groundwater data in northern Guam

3. Develop daily water budget to estimate groundwater
recharge rates

4. Develop numerical groundwater flow and transport
model for northern Guam

science for a changing world



Timelines

Activities and Products

2010 201 2012
Jan-| Apr- | July- Apr-| July-] Oct-| | Jan-| Apr-| July-
Mar |June| Sept June| sept| Dec | | Mar |June| Sept

Data review

Recharge ana

Water-level su

Regional numeri odel

O
Water availability report

Planned schedule for the various activities and products of the groundwater-availability study of northern Guam.
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Well Database
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Prapared In cooperation with the Uniled States Marine Carps

A Water-Budget Model and Estimates of
Groundwater Recharge for Guam

Scientific Investigations Report 2012-5028

LS. Department of the Interior
U.S. Geological Survey




Mean annual
recharge
distribution

e Limestone areas have highest
recharge

e Volcanic areas have lowest
recharge

e Storm-drain systems
redistribute water
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Annual recharge

(infyr)
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Mean annual
recharge
distribution

4" water-main

Recharge can be enhanced by
e water-main leakage

Harmon
* septic-system leaching Sink _
e stormwater runoff at Harmon Annuezilr:;%harge
Sink

768
78.7
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Recharge,
percent of
water inflow

most limestone areas:
40 to 60%

most volcanic areas:
less than 30%
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Fraction of water inflow
that becomes recharge,
(in percent)
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\Water-Budget Summary

Recharge estimated for the northern aquifer subbasins is
32% to 49% greater than recharge estimated by the
Northern Guam Lens Study (1982)

Recharge is about 40%-60% of water input in limestone
areas and less than 30% in volcanic areas

Potential land-cover changes incurred during the proposed
military buildup likely will not reduce overall recharge to
Guam

Compared to long-term average recharge, recharge is 34%
lower during the lowest 5-year rainfall period

Recharge distribution maps will be used in a numerical
groundwater model of Guam’s freshwater-lens system
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Aquifer Properties of Northern Guam

« Measured water levels in selected areas for
several months ' :

 Compiled-leng-term continuous water levels
» Digitized historic water levels

» Characterized distribution of aquifer
prop%ties by analyzing tidal response In wells

. Compa@d results using numerical model

=~ USGS by Kolja Rotzoll, John Jenson, Steve Gingerich, and Aly El-Kadi 15



Tldal Response In Monitoring Wells

With increasing distance from the coast:
- amplitude decays exponentially
- time lag increases linearly
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Water-level observations
A Tide gage
O Historic water levels 1947-1975
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Tidal Efficiency and Lag

Efficiency
Mariana limestone
Barrigada limestone
Argillaceous limestone

0.00to0 0.04
0.05t0 0.08
0.09to 012
0.13t00.16
0.17 to 0.40

Mariana limestone
Barrigada limestone
Argillaceous limestone
40to 5.5
56to 7.0
711t0 8.5
86to 106
10.7 to 16.9

@ O 0O0® OO0 [
@ 0CcCO0®@ 00>

Volcanics above
sea level

o Barrigada y o Barrigada
Limestone Limestone
0] P o8’ O

Argillaceous : Argillaceous ™
Limestone Limestone
[ O

4 Kilometers 4 Kilometers
L 1

a USGS

science for a changing world




Aguifer properties from numerical model

Modeled hydraulic conductivity
in feet per day; effective
porosity, dimensionless
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Modeled \Water Levels

_— Simulated water level,
in feet;
contour interval is
1 ft below 6 ft and
3 ft above 6 ft

@ Observation well and
average water level,
in feet
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Modeled Salinity Profiles
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2011 AVERAGE PUMPAGE

|
Finegayan | Agafo Gumas

EXPLANATION | (M~
) Andersen

PUMPAGE, in million
gallons per day
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Next Steps

« Publish aquifer properties report

e Finish calibrating numerical groundwater model
 Formulate future pumping scenarios

* Present preliminary findings — September 13, 2012
 Finalize future pumping scenarios

e Present final findings — December 6, 2012

e Publish final report — June 2013

science for a changing world

23



