STATUS OF GROUND-WATER RESOURCES AT
U.S.NAVY SUPPORT FACILITY, DIEGO GARCIA:
SUMMARY OF HYDROLOGIC AND CLIMATIC
DATA, JANUARY 1992 THROUGH JUNE 1994

U.S. GEOLOGICAL SURVEY
Open-File Report 94-479

Prepared in cooperation with the

U.S. DEPARTMENT OF THE NAVY
NAVY SUPPORT FACILITY, DIEGO GARCIA



STATUS OF GROUND-WATER RESOURCES AT
U.S. NAVY SUPPORT FACILITY, DIEGO GARCIA:
SUMMARY OF HYDROLOGIC AND CLIMATIC
DATA, JANUARY 1992 THROUGH JUNE 1994

by Jill D. Torikai

U.S. GEOLOGICAL SURVEY
Open-File Report 94-479

Prepared in cooperation with the

U.S. DEPARTMENT OF THE NAVY
NAVY SUPPORT FACILITY, DIEGO GARCIA

Honolulu, Hawaii
1995



U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY
Gordon P. Eaton, Director

Any use of trade, product, or firm names in this publication
is for descriptive purposes only and does not imply
endorsement by the U.S. Government,

For sale by the U.S. Geological Survey
Earth Science Information Center
Open-File Reports Section

Box 25286, MS 517

Denver Federal Center

Denver, CO 80225

For additional information write to:
District Chief

U.S. Geological Survey

677 Ala Moana Blvd., Suite 415
Honolulu, HI 96813



CONTENTS

Executive 31818820 03 N PN

Introduction
Background.........cooovveeerieniiiieieriie et stae e stae e s bae s saneas
Organization of Report ......ccccccveveveervennnne. reeevreeneennes reerre et ereenteeaessasesane

Ground-Water Withdrawal .....coooeeeevvvcereeneevneeeeeereesesns teeeererteersreraaanaanaons

Chloride Concentration of Pumped Ground Water ..........cccceevveevenienvenvennennnes
Chloride Concentration of Ground Water in Monitoring Wells...........ccccceeeenneee.
Fuel-Diversion Program at Air Operations............cocecceeeeerveneenuesereeeseneenneneenns -

Hydrologic-Data Section A. Maps of Production and Monitoring Wells at
Cantonment and Air Operations ................... ceeaeeanes reteereeeee e e teeaaenas

ooooo

.....

e

.....

.....

.....

.....

.....

.....

Hydrologic-Data Section B. Graphs of Monthly Mean Ground-Water Withdrawal,

January 1992 through June 1994 ........... reereeree ettt se st er e sesna e srese s

Hydrologic-Data Section C. Graphs of Weekly Chloride Concentration of
Pumped Water, January 1992 through June 1994 .........................

iii

eesoe

.....

Page

NN

11

14

17

22

33



FIGURES

1. Map showing areas of ground-water production, Diego Garcia...........coeevvrveunnne.

2. Graphs of monthly rainfall and monthly departure from mean rainfall at
Air Operations, Diego Garcia, January 1992 through June 19%4..................

3. Graphs of monthly mean ground-water withdrawal islandwide and in the
ground-water production areas, Diego Garcia, January 1992 through
JUNE 1994 ..ttt et st st st et st sr s e s s

4. Graphs of weekly chloride concentration of pumped water in the ground-water
production areas, Diego Garcia, January 1992 through June 1994 ...............

5. Graphs of monthly chloride concentration of ground water in monitoring wells
at site AW16 at Cantonment, Diego Garcia, January 1992 through
JUNE 1904 ...ttt st sbe et st sr e s srbe st e e sseaseaeeassssnnes

6. Graphs of monthly chloride concentration of ground water in monitoring wells
at sitt BW09 at Air Operations, Diego Garcia, January 1992 through
JUNE 1994 ..ottt srecr e seesse s st e e e se s e s s s sesssesssasssssessesssasssses
7. Graphs of monthly mean ground-water withdrawal and injection at wells

AO-10 through AO-15 at Air Operations, Diego Garcia, January 1992
through June 1994........c.cccooiiiiiimiiiiniccrnitie vt sesenne

TABLE

1. Target and actual withdrawal and injection rates for hydraulic-diversion
PTOBTAM c..ceviuririerinreriesertesesesestssesessesnarsssssessosesssnensessssssssensssessessssosessssssnsroses

v

Page

12

13

15

Page

14



CONVERSION FACTORS AND ABBREVIATION

Multiply By To obtain
foot (ft) 0.3048 meter
gallon (gal) 3.785 liter
gallon per day (gal/d) 3.785 liter per day
million gallons per day (Mgal/d) 0.04381 cubic meter per second
inch (in.) 254 millimeter
inch per year (in/yr) 254 millimeter per year

Abbreviation used in water-quality descriptions
mg/L = milligram per liter



STATUS OF GROUND-WATER RESOURCES AT
U.S. NAVY SUPPORT FACILITY, DIEGO GARCIA:
SUMMARY OF HYDROLOGIC AND CLIMATIC DATA,
JANUARY 1992 THROUGH JUNE 1994

EXECUTIVE SUMMARY

This report contains hydrologic and climatic data that describe the status of ground-water
resources at U.S. Navy Support Facility, Diego Garcia. Data are presented from January 1992
through June 1994. This report concentrates on data from 1994, and references historic data
from 1992 and 1993.

1. RAINFALL.--Total rainfall for the first half of 1994 was 51 inches which is 48 percent of the
mean annual rainfall of 106 inches. In comparison, total rainfall for the first six months of 1993
and 1992 was 56 inches and 51 inches, respectively. Annual rainfall totals in 1993 and 1992
were 95 inches and 93 inches, respectively.

2. GROUND-WATER WITHDRAWAL.--Ground-water withdrawal has averaged 975,000
gallons per day through June 1994, while withdrawals in 1993 and 1992 averaged 954,000
gallons per day and 936,000 gallons per day, respectively. In each of the five areas of ground-
water production, withdrawals have remained steady since 1991.

3. CHLORIDE CONCENTRATION OF PUMPED WATER--At the end of June 1994, the

chloride concentration of the composite water supply was 68 milligrams per liter, well below the
250 milligrams per liter secondary drinking water standard established by the U.S.
Environmental Protection Agency. Chloride concentrations of the composite water supply from
January through June 1994 ranged between 37 and 90 milligrams per liter.

4. CHLORIDE CONCENTRATION OF GROUND WATER IN MONITORING WELLS--

Chloride concentration of ground water in monitoring wells at Cantonment and Air Operations
have increased very slightly since March 1994 coinciding with the start of the dry season. There
has been a general trend of increasing chloride concentrations in the deeper monitoring wells
since the 1992 dry season, which began in March 1992.

5. FUEL-DIVERSION PROGRAM--A fuel spill at Air Operations caused the shutdown of ten
wells in May 1991. Four of the wells resumed pumping for water-supply purposes in April
1992. The remaining six wells are being used to hydraulically contain and divert fuel migration.
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By Jill D. Torikai

INTRODUCTION

Background

Diego Garcia Atoll is a British Indian Ocean Territory and the site of a U.S. Navy
Support Facility. The island’s drinking-water supply is derived from ground water by a system
of more than 100 shallow wells from five production areas (fig. 1). Pumped water from the
Cantonment and Air Operations areas combined account for about 99 percent of the total island
pumpage. The remainder is pumped for local use at Industrial Site South, Transmitter Site, and
GEODSS Site. The system has been in operation since 1978 and has provided about 1 Mgal/d
since 1984.

Long-term ground-water management is facilitated by a cooperative agreement between
the Navy Support Facility and the U.S. Geological Survey (USGS). The Diego Garcia Long-
Term Ground-Water Management Program involves data collection and analysis of daily
rainfall, daily pumpage for individual wells, and chloride concentrations of water from all
production and monitoring wells. The data are stored in a computerized database and analyzed
for hydrologic responses to pumping and climatic variability. This report summarizes recent
hydrologic events and identifies trends in the data.

Organization of Report

This data summary contains hydrologic and climatic data that describe the status of
ground-water resources at Navy Support Facility, Diego Garcia. Data presented are from
January 1992 through June 1994. Data of primary relevance to the water supply are:

1. Rainfall

2. Volume of ground water withdrawn by production wells

3. Chloride concentration of the pumped water

4. Chloride concentration of ground water sampled from monitoring wells
5. Volume of ground water injected at Air Operations

The narrative that follows highlights recent trends in the data for the first half of 1994, Ground-
water withdrawal and chloride concentrations of water from individual wells are presented in the
“Hydrologic-Data Section” at the end of this summary. The data section contains the following:

A. Maps of production and monitoring wells at Cantonment and Air Operations

B. Graphs of monthly mean ground-water withdrawal, January 1992 through June 1994

C. Graphs of weekly chloride concentration of pumped water, January 1992 through
June 1994
























































































































