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CONVERSION FACTORS AND ABBREVIATIONS

The following factors may be used to convert inch-pound units of
measurement in this report to International Systems (SI) units.

Multiply inch-pound unit

inches (in.)
miles (mi)

square miles (miz)
acres

gallons (gal)
acre-feet

gallons per minute (gal/min)

gallons per day (gal/d)

million gallons per day
(Mgal/d)

Area

2.590
4047.

Volume

3.785
1233.

Flow

0.06309

3.785

0.04381

To obtain SI unit

millimeters (mm)
kilometers (km)

square kilometer§ (ka)
square meters (m")

liters (L)
cubic meters (m”)

liters per second (L/s)
liters per day (L/d)
cubis meters per second

(m™/s)



ABSTRACT

Estimates of water use at 78 '"municipios" were compiled from
Commonwealth government of Puerto Rico agencies for 1980-82. The
estimates include offstream and instream uses. Offstream uses include
categories of public-water supply (domestic, commercial, and industrial
users), rural (domestic and livestock), irrigation, thermoelectric power
generation, and public waste-water treatment. Instream uses include
only hydroelectric power and thermoelectric power seawater withdrawals.

Results of the compilation show that the estimated total water use
(surface- and ground-water sources) in Puerto Rico during 1980-82 were
as follows: 2,570 million gallons per day in 1980; 3,030 million
gallons per day in 1981; and 2,840 million gallons per day during 1982,
Withdrawal for thermoelectric power generation was the largest water use
with about 1,600 million gallons per day in 1980 and about 2,000 million
gallons per day in 1981 and in 1982,

The data was stored in the U.S. Geological Survey National Water
Use Information System.

INTRODUCTION

In recent years the need for readily accessible and reliable data
on water-use information has become a major issue. Quantitative know-
ledge of the hydrology of an area is no longer considered sufficient
information for effective management and planning of water resources.
The resolution of the major issues in water resources, whether concerned
with insuring an adequate supply or adequate quality of water, will
require the development an maintenance of a detailed water-use data
"base. Development of a water-use data base will involve a coordinated
program covering all aspects of water-use data, from collection to
storage and dissemination of the information. The program will also
require strict quality control procedures to ascertain the validity of
the data.

Estimated amounts of water withdrawn from surface- and ground-water
sources used in Puerto Rico during calendar years 1980-82 are presented
in this report. This is the second in ‘a series of water-use data
reports for Puerto Rico. Preliminary water user data for 1980 were
published in 1983 ("Estimated water use in Puerto Rico, 1980" by F.
Gomez-Gomez and others). The data in this report were compiled by the
U.S. Geological Survey (USGS) 1in cooperation with the Puerto Rico
Department of Natural Resources (PRDNR), the Puerto Rico Aqueduct and
Sewer Authority (PRASA), the Puerto Rico Environmental Quality Board
(PREQB), the Puerto Rico Department of Agriculture (PRDOA), the Puerto
Rico Electric Power Authority (PREPA), and the Puerto Rico Sugar Cor-
poration (PRSC).
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PUERTO RICO WATER-USE INFORMATION PROGRAM

In 1977, the Congress of the United States recognized the need for
uniform, current and reliable information on water use and directed the
USGS to establish a National Water-Use Information Program (NWUIP). The
Puerto Rico Water-Use Information Program (PRWUIP) is part of the NWUIP
and is undertaken by the USGS with the cooperation of six local govern-
ment agencies involved directly with the use of water, or which compile
information on its use. These include PRDNR, PRASA, PREQB, PREPA,
PRDOA, and PRSC.

The primary objectives of the PRWUIP are:
\

I. To account for the water used throughout Puerto Rico.

2. To organize the water-use data in aicomputer data bank avail-
able for retrieval and use at the local, regional and national
levels.

3. To manage the program so that data will be of uniform quality.

4, To advise on methodologies to improve the quality of the data.

5. To provide reports and information to update and estimatge
future water requirements in Puerto' Rico.

The USGS has 1in operation since 1980, a computerized storage-
/retrieval system for data aggregated by major use category on a county
or hydrologic unit basis. In Puerto Rico, the geographic-accounting
base are the "municipio" and hydrologic units as defined by the USGS.
The categories of water use for which the program has storage/retrieval
capabilities include: ‘

Agricultural, AG - water used for agricultural purpose such as
feedlot, stock watering, dairy operations, etc.

Commercial, CO - water used by office buildings, hotels, motels,
restaurants, warehouses, etc.

Domestic, DO - water used by residences, subdivisions, condominium,
municipalities, or institutiopal establishments.



PUERTO RICO WATER-USE INFORMATION PROGRAM-
Continued

Irrigation, IR - water distributed on lands for the purpose of
growing corps and pastures or maintaining recreational lands such as
parks and golf courses.

Mining, MI - water used in connection with mining processes for
producing fuels, metals and non-metals.

Power - water used to generate electric power such as hydroelectric
(PH), or thermoelectric from fossil (PF), nuclear (PN) or a geothermal
(PG) energy source.

Public Waste-Water Treatment, ST - the collection of sewage from
twenty-five or more sources by waste water-treatment systems to improve
its quality before it is returned.

Public-Water Supply, WS - water used by a public-water supplier for
the purpose of supplying twenty-five or more users.

Data obtained from cooperating local agencies is compiled in
National Water-Use Data System (NWUDS) format by the USGS. An accuracy
code is assigned to the total volumetric amount reported on the basis of
the methodology used for flow estimates as follows:

if value is within 5 percent of actual - Excellent

if less than 10 percent, but greater than 5 percent
of actual - Good

if less than 25 percent, but greater than 10 percent
of actual - Fair

if greater than 25 percent of actual - Poor



WATER USE CATEGORIES

The principal water use subdivisions in this report include off-
stream and instream uses. Offstream uses include surface- and ground
waters diverted from its source. To determine the amount of water used,
three factors are considered:

1. Withdrawals - the amount of wateyry withdrawn or diverted from a
ground- or surface-water source.j

2. Deliver/release - the amount of Qater delivered at the point of
use and the amount released after use. The difference between
these volumes will ir some instances be the consumptive use
(the amount of water that is no longer available for subsequent
use).

3. Return flow - the amount of water that reaches a ground- or
surface-water source after release from the point of use and
becomes available for further use.

Instream water uses include water that is not dependent on with-
drawal or diversion from ground- or surface-water sources.

In this report water use data are presented for five categories of
offstream uses: public supply (water delivered to domestic, commercial
and industrial users); rural use (self-supplied domestic and livestock
use); irrigation use; thermoelectric power generation; and public
waste-water treatment. The only instream use discussed is hydroelectric
power generation. The data are also presented by principal use and by
source on a "municipio" basis.

METHODOLOGY

The USGS in cooperation with local agencies, compiled water-use
estimates for the 78 "municipios" of Puerto Rico. Information on the
quantity and quality of water used was obtained from many sources during
the inventory.

Water withdrawals and water-use data for public supply were obtained
from PRASA annual and monthly reports. Return flows to public sewage
treatment plant facilities were also obtained from PRASA reports.

Surface water withdrawals used by gdvernment irrigation districts
were supplied by the Irrigation Services Division of PREPA. Thermo-
electric and hydroelectric power generatjon water use data were also
provided by PREPA. Data of ground-water withdrawals for irrigation in
the south coast were collected from the PRBC.
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