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THE NORTHERN GUAM LENS AQUIFER

he Northern Guam Lens Aquifer (Figure 1) s composed of very permeable imestons bedrock (Figure 2) tha les aiop low-
permeabilty volcanic basement rock (Figure 3). Rises and ridges i the basement rock that stand above sea level partition the aquifer nto
s semi-contiguous subterranean grouncater basins. Within each basin, freshwater I found In threo distinet zones Figure 4). Each of the

three grounduater zones affords certain advantages whil also presenting different challengos for groundwater exploration, development,
and management.
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Figure 1. Northern Guam Plateau. The Northern Guam Plateau, in an aerial photo, ooking southeast rom Two Lover's Poin. Standing at some
20010 600 1 (600 180 m) elevation, with 102 m (264 k) ares, the plateau surface s te uplite, eroced remnant of n anclent atollke.
reatIagoon complex. It s now the catchment for the aquife composed of the Miocene-Pleistocene Imestone bedrock sequence beneathit.

hllenges or minimiding and managingsl-waler Figure 2.The Barigada Limestone. A resh exposure of the Miocene-
contaminatir Plocenc Barrigaca Limestone, thecore and dominant unitof the
ra-basol zone i  rborsshapee resion adjining  aqufer,a the Department of Public Works Qusrry, Dededo.

the head o he s one, her rshwater ht sccumtes
ong the flanks f th ise and rdges i the basement rock lsplacesthe adjacen sltwater. The para-basal zon forms the hickest part of
the freshwate lns. Extending down t cevations 2 fewtensof meters below s eve, reshwater i thepara basal zone i underlai oy low-
permeabilty volcanic basement rock ather than porous Imestone iled wih saltwater, as i te b
s s lnraltosaatr cnamaion i s e he oo

. Since it occupies s than % o the aquifer by ares,
e g o e e et e oo e

same, or even Ngher, rates. On the ather hand, boreholes that miss the parar|

e 0n the opposit side, ntercepting basement rock above sea level, most often
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one compared o e bl one makes  proportonay 1050l
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surface reaches basement rises thatstand above sea level, and then flows down-siope
10 the para-besal zone, The supra-basal zone comprises about 20%of the squifer by
area, but freshwater within ts zone i mostly confined o a network of fractures,
conduts,and discontinuous patches that occupies an even smaller total area than
para-basal water. Supra-bsa w: from perched or “high” water because.
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the basement under the imestone bedrock aqufer.
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Figure 4. The Unree grounchiater zones of the Northern Guar Lens Aquifer. The topography of the volcenic basemen beneath cerbonate
island karst squifers defines three roundwater z0nes (not o scal): 1) the basal zone, in which the freshwater ens s underlin
seawater, 2) the para-basal one, where the freshwater is underlain by basement rock below sea level, and 3) the supra-basal zone, in
which frashwater ies above sea level, on the flanks of the basement rises and ridge:

(Given the complexity f these considerations, the most fundaments toolfor groundwater developers, modelers, managers, and

s the frst published revision i the subsecuent thr
support of the 20102013 Guom Groundwater Avallabilty Study led by the USG: ey e - g 588 da
set,with revisons based on new, unpublished data accumulated since 1982 and consolicated by WERI. I also Incorporates new Insights
gained from the broad-anging 2010 Exploratory Driing Progrom fundes by Naval Facilties Engineering Command Pacfic”.

map updates and more preciely defines the boundaries of the aquifer's s grouncwater basins.f lso provides more accurate.
and deailed demarcation of the three groundwater z0nes within each basin. Names from the 1982 map are recained, but formal names are
als0 assigned to previously unnamed but signifcant features. The new revision applied state-af-the-art screening and spatlal analysis
Hecmles o et G5 ecords o i 148 e cotolplt 0 o borfole it and 6 o syl e wes
selected and applied zlong with 24 bouncary concitions (2 IDAR raster-poits, 17 bathymetrc points, and § specified points) to constra
e topoaph.For s oot P, ot 4B e <o o o o b cordion, brehl, o o
time domain electromagnetc], type of control positive or negative), and precison of control (dstinct o indistinc). Elevations across the
basement surface were thus interpolated from 173 control pints,including the 24 along the boundary. Of the 148 nternal control points,
132 positve control points provide absolute conro for basement elevation, and 16 negatlve control poins provide minimum measured
epths of the imestone begrock where the depth to the basement is otherwise unknown. Data used to bulld the map are summarized in
Tables 1and 2, bel

Dicposton of reenea aria

[ o ]
Table 2. Summary of active applled contro points. See Table &, WERI Technical Report No. 142
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