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Study Objectives

 Improve understanding of regional
flow

 Estimate ground-water recharge

e Estimate effects of selected pumping
scenarios on the ground-water system
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Study Approach

1. Analyze existing data

2. Collect climate, ground-water, and
streamflow data

3. Compute recharge with a water budget

4. Develop numerical ground-water
model
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1. Analysis of existing data

 |dentify data needs

 Formulate preliminary conceptual model
of the ground-water system
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2. Data collection

Need Purpose

climate recharge

streamflow ground-water discharge
water levels, aquifer properties and

salinity, pumping

connection between areas
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3. Water Budget
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RAINFALL + FOG DRIP + IRRIGATION =

EVAPOTRANSPIRATION + RUNOFF + RECHARGE
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GIS Water Budget

Rainfall+Fog Drip
Evaporation

Runoff

L and cover

Soils
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Recharge




4. Numerical Ground-Water
Model

« Mathematical representation of a
ground-water system

 Best tool for understanding a system

* Predictive management approach
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Time Lines

Task

Data review

Data collection

Water budget

Numerical model




Products

2003 2004 |2005 |2006 |2007

Ground-water and
surface-water
resources

e Y
e N I I

a2 USGS
science for a changing world




1 2 32 4 5km

| ‘_ Waihee River
S ," Waihee
.v‘.m- | W

% Waiehu Stream
-A

- -
‘ Ipfe rred . ,
djk& bognoaryd /e Waikapu Stream



Pumpage
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Waiehu Deep Monitor Well
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Waiehu Deep Monitor Well
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lao and Waihee web pages
http://hi.water.usgs.gov

Water Resources of Haw Home Page osoft Internet Explorer
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Search this site with Google:
Go |

USGS water persannel in Hawail and the Pacific collect data on
streamflow, suspended sediment, lake and reservoir stage, ground-water
Recent Water Conditions Ie\_rel and salinity and oth_erwater-quahty parameters, gquati: g:ology,
« State of Hawsll rainfall, and evapotranspiration, and carry out interpretive studies an the
« lao acuiter, Maul guantity and guality of surface and ground water. VWe work on the islands
« Peatl Harbor, Dahu of the State of Hawaii, the Commanwealth of the Maorthern Mariana
Islands, the Territories of Guam and American Samoa, the Federated
2 States of Micronesia, the Republic of the Marshall Islands, and the
e e Republic of Palau, Other USGS programs in Hawail and the Pacific
» Realtime rainfal
« Ground water include the Pacific Island Ecosysterns Research Center, Hawaiian
« Surface weater Yolcano Observatory, Coastal and Matine Geology Program, Coral Reefs
+ Water qualty of Hawaii and the Pacific, and Mational Mapping
» Wiater use

+ Guam
Erm Recent Features

Presertations . Maui, Hawa

Viater Studies - Revised well measuting-point elevations
+ Hawvail
+ Micronesia and
Ametican Samoa

5 ) N : ublic of Pal
Publicstions and Products ’

Data-collection stations and data

Our Mission

Water Data

Seience Plan for the Pacitic
Islands Redion

Our Customers i Data-collection stations and data
GQuestions and Data Requests

District Information Recent Publications

BT Surface Water in Hawaii
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Climate-Station Sites
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Wind Direction Histogram
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rainfall, in inches
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Climate station history

Kaulalewelewe

5/03: site selected

6/03: ML&P permission

9/03: conservation district approval
11/03: installed
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Climate station history

Puu Kukul

5/03: site selected

6/03: ML&P permission
9/03: conservation district approval

11/03; 1/04; 2/04: 6/04; 8/04: failed
Installation trips
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Climate station history

Kahakuloa

2/04: site selected

4/04: Landowner & CDUA permission

6/04: NARS permit approved but access
denied by Maul DLNR/NARS

8/04:. Access approved
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Well monitoring

eContinuous water level
Pump on/off
Pumping rate
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1
Ground-Water Monitoring
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Quantifying Ground-Water
Discharge to Streams
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- Streams Proposed
,_ for Seepage Runs
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e I Aquifer Test Type
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AQUIFER
TEST

ANALYSIS

for Mckuhau 1
well (6-5330-09),
Maui, Hawalii

DRAWDOWN CORRECTED FOR WELL LOSS |[ft]
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3]

=

=

=

-
=

S

o T
COOPER-JACOB METHOD
5 -
___—
o ._:—-':.-"-
L
B ST aa W
s=034 1 5
i Transmissivily = 480047 It Yday
Hydraulic Conductivity = 1804 It/day
.5 B
A o O e T,
THEIS METHOD
e
® 3 SE==0 b= T -
4]
Matoh Point Transmissivity = 390114 N*/dgay
/=100 Hydraulic Conductivity = 1466 ft/day
Wi = 10
1= 0.35 min
. s=181
- b b it et IS S PR B —t i s S
10" 10° 10' 10° 10° 10

Time since start of pumping [rmin]

51 - e
" THEIS RECOVERY METHOD

0

$=0.39 ft
i Transmissivity = 411735 ft “/day
| Hygraulic Conductivity = 1547 Vday

]

P e
L T ]
L T ]
fl-1 [ X ]
-
[ ]
L=t ]
{:'.‘ 3 - } I!
i0 160 10 10 10

Time since start of pumping / Time since stop of pumping Iminl




Plans for the next 6 months

1. Flow measurements on lao and
Waikapu Streams

2. Compile land-use and irrigation data
3. Finish weather station installation

4. Continue ground-water monitoring
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Land cover and irrigation?
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