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Geologic Mapping Program:
Managed aquifer recharge (MAR)
in Albuquerque

MAPPING
PROGRAM
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Information for better decision making

Using a solid knowledge
Decision foundation to educate decision

Making makers
Land-use planning,

allocation decisions Build numerical model(s) to test
Pollution prevention

and clean-up hypotheses and forecast future
conditions

Build conceptual models of:the
system”

(Geologicimapping, detailed
ClOSSI SECHONS?

Geological Framework
Stratigraphic and depositional models

Database Development and Management . BUildfaisolidifeundation with
' H 1 x
Accessibility, collection of new data and archival data, maintenance and updates EngeIng dataicollection

(modified from Council of Canadian Academies, 2009)

cEssentialwork done. by NV Bureau of
Geology.andVineral Resources
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Good Management Requires Good Science!

What A Geologic
Study Tells Us:

Materials (gravel, basalt,
limestone, granite, etc.)

Structures (faults, fractures,
folds, etc.)

Processes (erosion, rivers,
volcanic eruptions,
earthquakes, etc.)

History (what happened
when?)

All in 3-D plus the extra
dimension of time!

The Anatomy of an ldeal
Water Resource Study:

Geologic Mapping

Geophysical Studies (gravity,
magnetics, seismics, TDEM, T logging)
3-D Geologic Model

Hydrogeologic Data Collection &
Characterization (well inventory, water
levels, hydrologic properties,
hydrogeochemistry, aquifer boundaries)
Hydrogeologic 3-D Conceptual
Model

Hydrologic Computer Model
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Geologic Mapping Program

Basic and applied geologic
mapping in a state that is
only 33% mapped.
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Deep-Seated Lands
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The success of the program depends on
timely dissemination of map products

Geologic quadrangle maps (below) and
map databases can now be organized into
regional geologic compilations for derivative
studies (left). Most commonly these studies
are organized around basin or mountain-
scale hydrogeologic studies.
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Geologic mapping

« Identify unique geologic material |
 Map where it is

* In the Albuquerque area, many
of the mapped units have unique
water-related properties
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Different Materials Store and Transmit Water in Different Ways

B

Well-sorted sand

Fractures in Caverns in
granite limestone
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Aquifer mapping is a scientific
process applying a combination

of geologic, geophysical,

What is aquifer mapping?

hydrologic, and chemical field

and laboratory analyses to

characterize the quantity, quality,
and sustainability of groundwater

in aquifers.

Gathering data

Water quality sampling

Combine with geology
to build models

P,

.,’*,\ 4 l:;. S = _.-- o

Maps of subsurface
groundwater features

Hydrogeologic

Publicly accessible
products

Regional

hydrogeology

technical

reports and
Community outreach and data
presentations

conceptual models

geoinfo.nmt.edu/map

B Tt
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Aquifers of the Albuquerque Basin — Then & Now
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An optimistic view of the aquifer in 1961
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The intentional recharge and storage of water into an aquifer for subsequent

Managed Aquifer Recharge (MAR)

recovery or for environmental benefit.

Why do it?

Aquifer Recharge Methods

Save water for
future use

Water Supply

Analogous to r_,____r__l\&\*
savings

Infiltration Infiltration Vadose Zone Groundwater

Basi Galleri echarge Recharge
account asin a erlef Wellg Wellg

11



nvaiansa

ANV A907039 40

TVHININ

§30d4NOS3H

Why MAR works in Albuquerque

 Potential excess water

from San Juan-Chama
project

 Favorable water table

geometry

* Deep basin filled with

sandy sediment

 Favorable subsurface

geology

To right, location of Albuquerque
MAR mapping project
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An ideal situation
for storing water
underground

Long-term pumping has
created an elongated cone
of depression east of the
Rio Grande.

Mapping of water table
indicates that most of the
recharged water should
stay within ABCWUA
jurisdiction.
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Albuquerque Basin

SFG = Santa Fe Group. Sandy and up to 15,000 ft thick.
Upper Santa Fe Group is primary aquifer and most permeable.
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350000

Suitability for

shallow-based
MAR

=>Funded by ABCWUA

= Method: ARC GIS
method called weighted
overlay analysis—
incorporates geologic,
hydrologic, and
infrastructure criteria.

Wy
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@,
f..

=>»Products: Maps showing
suitability for deep-injection
recharge and shallow-
based recharge.
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City street

Fault

Interfingering
contact

Shallow-based suitability
(unsaturated zone)

&

High (1.39-1.61)
Moderate (1.24-1.38)

Low (0.64-1.23)
Unsuitable
(exclusionary buffer)
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Role that previous geologic studies played in
mapping MAR suitability
» Geologic mapping by NM Bureau of Geology (funded by
STATEMAP program)
« Subsurface studies (Hawley, 1996, Connell, 2008)

* These allow us to make a 3D geologic model of the
subsurface; this 3D geologic model was essential to
accurately incorporate aquifer differences into the weighted
overlay analyses.
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Geologic map of
Albuquerque and
Rio Rancho area

By Sean Connell,
published in 2008 as GM
78.

106°45'W 106°40W

Quatemary fill

Rio Grande
valley fill

- Basalt

Geologic unit

106°35'W

Santa Fe Group

Sierra Ladrones Formation T
(axial-river facies)

Sierra Ladrones Formation g
(eastem piedmont facies) cc

Ceja Formation Tz

Arroyo Ojito
Formation

Cerro Conejo
Formation

Zia Formation

106°25'W

106°20'W

Pz-Mz-Tgd Paleozoic-

Ys

Paleogene strata
Sandia Granite

Paleoproterozoic
crystalline rock
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Geologic maps, coupled with well data and
analyses, are used to make cross sections

One of four cross sections in GM-78

West

Rio Grande inner valley

Sb1 (proj.)

East Heights fault zone

undifferentiated, upper alluvium —
Qao
2 Qayacs \ &

? 1

{— lowest pumice

East

Sandia
Mountains

&
L
&
,

i
o

o
1

1 Mile
e

0 1 Kilometer

I lowest obsidian
coarser grained

finer graineq

Quaternary fil

Piedmont deposits

(and Qaya_cs)

Qaya_fp Recent / active alluvium

under floodplain

Qao

Rio Grande
terrace alluvium

QTsa
QTsp

QTer

Geologic unit

Santa Fe Group
Sierra Ladrones Formation
(axial-river facies) -

Sierra Ladrones Formation T
(eastern piedmont facies)

Rio Puerco Member,
Ceja Formation

Atrisco Member,
Ceja Formation

undifferentiated
Santa Fe Group

Fault components:

Other Fault

Mz Mesozoic

¥Ys Sandia Granite

Vertical exaggeration x4

CAS=Coronado-Alameda strand, East Heights fault zone
EBS=Eubank Boulevard strand, East Heights fault zone
WES=West Embudo strand, Sandia fault

EES=East Embudo strand, Sandia fault

(jon8] BS UBBW 8AOQE 198}) UONBAS|T
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Cross sections and
wells allow us to make
structural contour
maps

To right is a map showing the

elevation of the base of the
ancestral Rio Grande.
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Geologic model

Structural contour maps allow us to make a 3D geologic model that was
essential in the ABCWUA MAR project.

Rio Grande
_inner valley :

yellow line:
Abq urban "
area gt

s Land surface

(post-SFG units hidden) raised 2,000 ft

blue - base of axia
sediment SFG

translucent red surfaces:
fault planes
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