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NATIONAL WATER INFORMATION SYSTEM USER'S MANUAL
VOLUME 2, CHAPTER 5. WATER-USE DATA SYSTEM

Part 1. Site-Specific Water-Use Data System (SSWUDS)

Compiled by
Sharon B. Mathey

ABSTRACT

The Water-Use Data System (WUDS) is a water-use data
storage and retrieval system. The WUDS is part of the National
Water Information System (NWIS), which was developed by the U.S.
Geological Survey (USGS). The National Water Information System
is a distributed national data base in which data can be
processed over a network of minicomputers at USGS offices
throughout the United States. This system comprises the
Automated Data Processing System, the Ground-Water Site Inventory
System, the Water-Quality System, and the WUDS.

This manual reflects the status of WUDS for the 90.2
version of NWIS, and contains user information and discussion on
the general operating procedures for the programs found within
the WUDS menus. The WUDS comprises two subsystems, the Site-
Specific Water-Use Data System (SSWUDS) and the Aggregate Water-
Use Data System (AWUDS). This manual documents SSWUDS and covers
the following major topics:

Overall SSWUDS Concepts
SSWUDS Menu Structures
SSWUDS Data Entry Program

°
°
°
® SSWUDS Data Dictionary

Vol. 2, Chap. 5 1-1 Intro



WUDS NWIS 90.2

1 INTRODUCTION

The National Water Information System (NWIS) documentation
comprises three volumes to describe the use and operation of NWIS
software: Volume 1, Administrator's Manual; Volume 2, User's
Manual; and Volume 3, Programmer's Manual. Chapter 5 in each of
these manuals pertains to the Water-Use Data System.

This section 1is an introduction to the Water-Use Data
System User's Manual. It presents a management overview,
description of the Water-Use Data System (WUDS), data collection,
WUDS menus, purpose of the manual, an acknowledgment of personnel
who contributed to completing the manual, and a list of suggested
references.

1.1 Management Overview

The U.S. Geological Survey investigates the occurrence,
quantity, quality, distribution, and movement of the surface and
underground water resources of the Nation. Hydrologic data
collected during investigations of our resources provide valuable
information that can be used for practical management of
America's water. Easy access to hydrologic data facilitates the
management process.

NWIS is a data storage and retrieval system for hydrologic
data collected by the U.S. Geological Survey and its cooperators.
The WUDS System is a part of NWIS. The Automated Data Processing
System (ADAPS), Quality of Water (QW) System, and Ground-Water
Site Inventory (GWSI) comprise the other parts of the NWIS.

1.2 Description of the Water-Use Data System

The WUDS is the data compilation and storage component of
the National Water-Use Information Program. WUDS comprises two
data-base systems. The first system stores measurements and
estimates of water use by individual users, and is called the
Site-Specific Water-Use Data System (SSWUDS). The second system
stores aggregated estimates of water use by county, hydrologic
unit, and aquifer, and 1is called the Aggregate Water-Use Data
System (AWUDS). This manual describes the SSWUDS; documentation
for AWUDS exists within the system.

Intro 1-2 Vol. 2, Chap. 5



NWIS 90.2 WUDS

The Water-Use Data System is currently an interactive
system on the U.S. Geological Survey's Prime* minicomputer. The
system comprises computer programs, which are accessed through a
series of menus and prompts.

The WUDS programs are used to enter and update existing
water-use data. The programs also provide a way to selectively
retrieve and display data that are stored in the District data
base. Finally, the WUDS programs are used in performing routine
file maintenance.

The programs access a set of data files for each data-base
system. The Site-Specific Water-Use Data System accesses data
files containing information about various types of measurement
points along routes of conveyance in water-use networks.
Descriptive information about water users and their measurement
points also are a part of the systems. Water-use information is
stored in SSWUDS in five types of data files--water user,
measurement point, conveyance, annual measurements, and extended
data. There are approximately 100 components that make up the
descriptive elements of the SSWUDS. The data stored in SSWUDS
falls into several broad categories.

"Water User" data describe who used the water, where the
water was used, and how the water was used. Data in this
category include:

® location of the facility (latitude, longitude, physical
address, hydrologic unit),

® contact information (mailing address),

® purpose (use code and Standard Industrial Classification
(SIC) code),

e permit number, if any, and

® cross reference to other data files.

* Use of firm names and trade names in this manual is for
identification purposes only and does not constitute
endorsement by the U.S. Geological Survey.

Vol. 2, Chap. 5 1-3 Intro
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"Measurement Point" data describe where the water was
withdrawn or returned. Data in this category include:

e location of the withdrawals or returns (State, county,
latitude, longitude, hydrologic unit),

e type of water body (name of surface water body, aquifer
code, GWSI identification number),

e permits, and

® organization collecting water-quality information.

"Annual Measurements" data describe how much water was
used, whether it was saline or fresh, and whether it was treated.
Data in this category include:

e amounts (monthly and annual withdrawal and return
amounts),

e validity information (accuracy, measuring method,
measuring entity),

® salinity code, and

& treatment type.

"Conveyance" data describe how water user, measurement
point and annual measurement data are linked. This type of data
consists of internal identifiers that are:

® generated by the software and used to establish links
among the water user, measurement point, and annual
measurement data, and _

e used to track the flow of water through a water-use
system.

"Extended" data describe how and what types of water are
used, and how much of a product 1is produced in the process.
Extended data may also be used to estimate water use if annual
measurements data are unavailable. Data in this category
include:

e Irrigation crop data (acres irrigated, crop type,
amount of water applied),

e Public supply data (connections served by type),

® Power data (power produced monthly, generating
capacity), and

® Production data (quantity of product produced monthly).

Detailed information about each of these categories of data

is available in the §SSWUDS Data Elements Dictionary, which is
Section 6 of this report.
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NWIS 90.2 WUDS

1.3 Data Collection Mandate

The U.S. Geological Survey, Water Resources Division, was
assigned the responsibility for coordinating the activities of
all Federal agencies in the acquisition of certain water data by
Bureau of the Budget Circular a-67 in 1964. 1In fiscal year 1978,
Congress charged the Survey with the responsibility for obtaining
consistent water-use information and the National Water-Use
Information Program (NWUIP) was formed. The NWUIP is a Federal-
State cooperative program designed to collect, store, and
disseminate water-use data which will complement currently
available data on quantity and quality of the Nation's water
resources. Mann and others (1982) give a more detailed
description of the National Water-Use Information Program.

The collection of water-use data has evolved since 1950
when the USGS began publishing estimated water-use summaries at
5-year intervals, until the present, with a distributed data base
where data can be processed over a network of minicomputers at
U.S. Geological Survey offices throughout the United States.

1.4 Purpose of the Manual

The purpose of the User's Manual is to document the
operating modules of the WUDS system and provide additional
operating instructions to the user. The documentation contained
in the User's Manual 1is provided in the directory named
WATSTORE>WATER_USE>SWUDS>DOC.

The WUDS User's Manual is updated periodically to reflect
the current version of the WUDS system. This manual describes
the primary functions of the SSWUDS system of WUDS for version
90.2, and is divided into six sections as follows:

Abstract and Introduction

Water-Use Data System (WUDS)

Site-Specific Water-Use Data System (SSWUDS)
SSWUDS Menus

SSWUDS Keydisk Data Entry Program

SSWUDS Data Dictionary

The Water-Use Data System (WUDS) (section 2 of this manual)
describes the main menu of the WUDS system.

Vol. 2, Chap. 5 1-5 Intro
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The Site-Specific Water-Use Data System (section 3)
provides an introduction to the SSWUDS system for the new user,
and serves as a reference tool for the experienced user. This
section covers the basic concepts of the stored data and the
essentials of coding, data entry, data retrieval, and trouble
shooting. The Appendix provides a list of specific error codes.

The SSWUDS menus (section 4) describe the interactive menu
and submenu options of WUDS. All menu options are explained
except for the options under the submenu "ACCESS SSWUDS
MAINTENANCE." Maintenance options are discussed in the National
Water Information System Administrator's Manual, Volume 1,
Chapter 5, Water-Use Data System, an online document.

The SSWUDS KEYDISK Data Entry Program (section 5) describes
the functions and use of the KEYDISK data-entry program.

The SSWUDS Data Elements Dictionary (section 6) describes
the data elements contained in the Site-Specific Water-Use Data
System. Element descriptions include the data element name,
coding reference, editing criteria, and definition.
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2 WATER-USE DATA SYSTEM (WUDS)

This section introduces the Water-Use Data System (WUDS) and
gives an example of the WUDS menu.

2.1 Introduction

The WUDS System (WUDS) comprises two systems: the Site-
Specific Water-Use Data System (SSWUDS) and the Aggregate Water-Use
Data System (AWUDS). SSWUDS is a data management system used for
storage and retrieval of site-specific water-use data (See sections
3 and 4 for more information on SSWUDS). The data stored in SSWUDS
can be retrieved and aggregated for later entry into the AWUDS data
base.

2.2 WUDS Menu

The WUDS menu is a Command Procedural Language (CPL) program
that executes the SSWUDS and AWUDS systems. To bring up the WUDS
menu, type "WUDS" at the command level and choose the system you
wish to run. To bypass the WUDS menu, type "WUDS 1" to invoke the
SSWUDS main menu or "WUDS 2" to invoke AWUDS. Following is an
example of the WUDS menu.

NWIS WATER-USE DATA SYSTEMS (WUDS)

REV90.2
AARAAAARRAARAAARARARA AR AR KRR A AR AR R A A A AR AR A A A AR AR AR R AR A AR A AR A A A AR AR

WATER-USE SYSTEMS SELECTION MENU

AKX AAAARRRAAAARAARARARRKRARARARAR AR A AR AR A A A A AR A ARA AR A AR R AR Ak k kR

CODE SELECTIONS
1 ACCESS SSWUDS, SITE-SPECIFIC DATA
2 ACCESS AWUDS, AGGREGATE DATA

SELECT FROM THE ABOVE LIST OR
ENTER HELP code (for menu selection help), QUIT, or EXIT
(to return to PRIMOS)
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3 SITE-SPECIFIC WATER-USE DATA SYSTEM (SSWUDS)

The Site-Specific Water-Use Data System (SSWUDS), formerly known as the
State Water-Use Data System (SWUDS), is, as the name implies, a data-base
management system used for the storage and retrieval of site-specific water-
use data. Data stored in SSWUDS can be extracted and aggregated by county,
hydrologic basin, and aquifer for eventual entry into the Aggregate Water-Use
Data System (AWUDS).

This section serves as an introduction to the new SSWUDS user, and as a
reference tool to the experienced SSWUDS user. This section covers the basic
concepts of the stored data and the essentials of coding that data. The
primary source of information for this section was found in the State Water-
Use Data System User's Manual (John W. Harding, C.A.C.I., Inc., written
commun., 1982).

Separate SSWUDS data bases can be maintained for each State, even in
multi-State Districts. There are variations in the way each State interprets
and stores its data. Hence, to help the SSWUDS user decide the best ways to
handle data for local processing needs, this manual addresses those data items
which can be entered in different units of measurement or in different formats
from State to State.

3.1 Data Processing Concepts

The primary purpose of this section is to provide the SSWUDS user with a
foundation of knowledge related to the major concepts of the SSWUDS. This
section guides the SSWUDS user through the overall structure of the data base,
introduces several SSWUDS concepts through a series of definitions and
examples, and explains the basics of coding data for entry into the data base.

This section is divided into three subsections: File Structure Concepts
(section 3.1.1), which explains in very general terms the structure of the
data base by describing the types of data stored in the SSWUDS and gives a
brief definition of each type; Water-Use Systems (section 3.1.2), which gives
examples of the various water-use systems; and Data Coding (section 3.1.3),
which explains how to code data for entry into the data base and what problems
to anticipate.

Vol. 2, Chap. 5 3-5 SSWUDS Description/Forms



WUDS NWIS 90.2

3.1.1 File Structure Concepts

There are five types of files in the SSWUDS data base. There is one file
type for each major category of data which is stored in the SSWUDS data base.
The five file types, and hence the major categories of data, are: (1) Water
User, (2) Measurement Point, (3) Conveyance, (4) Annual Data, and (5) Extended
Data. There is one data-base file for each file type, except for Annual Data,
which has a separate file for each year of stored data.

This structure is used because it makes data retrieval more efficient, by
not overwhelming the computer system with unmanageable files. For example,
the Measurement-Point file may contain data for 10,000 separate sites: thus
making this file fairly easy for a minicomputer to handle in a reasonable
timeframe. However, if all the data for Annual Measurements were stored in
one file with an annual measurement for every measurement point, the data
file could be very large, making timely retrieval or editing impossible.

The Water-User file is related to the Measurement-Point file and the
Measurement-Point file is related to the Annual-Measurements files through
links established internally in the Conveyance file. The Water-User file is
related directly to the Extended-Data file by the Water-User identifier.

The relationships allow the SSWUDS user to retrieve data for one specific
Water User or one specific Measurement Point together with all related data
from the Extended-Data file or the Annual-Measurements files, respectively.

These interrelationships affect the types of data that can be retrieved
in the same report. If two files are unrelated, their respective data types
cannot be printed in the same report. For example, the Extended-Data file
does not contain a source/destination identifier, but is related to the Water-
User file through the water-user identifier. Hence, the Extended-Data file
cannot be referred to by the Measurement-Point file because the Measurement-
Point file references other files only through the source/destination
identifier.

3.1.1.1 Introduction

The following subsections describe the major data types. A detailed
description of the major data types are presented to give a firm foundation of
SSWUDS data concepts before going in depth to the actual coding, entry, and
retrieval of data for SSWUDS. For more information on the major data types,
refer to the Data Dictionary (section 6).
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3.1.1.2 Detailed Description of a Water User

A Water User is an installation, institution, corporation, organization,
or individual that wuses water. Each Water User has a unique water-user
identifier. Examples of Water Users include: domestic households, factories,
farms, public suppliers, and waste-treatment facilities.

The water-user identifier is the most important data item in the SSWUDS
data base, because it can be used to reference every other type of data. This
identifier is assigned to a Water User by the SSWUDS Data-Base Administrator
(DBA).

Water-user data, such as name and address of facility, are stored in the
SSWUDS water-user file. "A" input records are used to enter “"Water User"
data. Water-user data must first be entered into the water-user file for new
water wusers before measurement-point, annual-measurement, conveyance, Or
extended data can be entered into the other data files. Section 6.2 provides
a detailed description of the data elements that compose the water-user file.

3.1.1.3 Detailed Description of a Measurement Point

A Measurement Point is the site or location at which data are collected.
Measurement-point data should be site-specific if possible. It should
represent a single point where water is withdrawn, delivered, released, or
returned. Well fields may also be treated as site-specific, as in the case of
withdrawals from multiple wells for public supply. A site-specific measure-
ment-point identifier must be a standard NWIS identifier--either a latitude/
longitude/sequence number combination, or a downstream order number. Each
site-specific measurement point must have a valid corresponding record in the
NWIS Site File. Measurement points representing data aggregated on any basis
other than well fields must be flagged as an aggregate site (section
3.2.2.1.1). These aggregate measurement points do not require an NWIS site
record. In addition to its primary identifier, any measurement point may be
alternately identified by an alias identifier (section 3.2.2.1.1). The alias
identifier may be used to satisfy the needs of local cooperators who do not
wish to change their site identification procedures to conform to USGS
standards. The measurement-point identifier is called the source/destination
ID. This is a critical data element to verify during the data coding and
entry process because the source/destination ID is the link between SSWUDS and
the other National Water Information System data bases.

The data collected at the measurement point can be for water withdrawals,

deliveries, releases, or returns. The data can be collected at such locations
as lakes, streams, ponds, wells, or treatment plants.
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3.1.1.4 Detailed Description of Conveyance Data

A Conveyance is the transfer of water from measurement point to
measurement point. During the transfer of water from one point to another,
there may be a loss (or a possible gain) in the amount of water. The losses
or gains are known as conveyance losses or conveyance gains, respectively.

Conveyance data are used to track the flow of water through a water-use
system. Conveyances identify the transfer of water from the site of with-
drawal to a water user, from a water user to a site of return, or £from one
water user to another water user.

Conveyance data are stored in the SSWUDS conveyance file. When data for
a measurement point are entered into the measurement-points file using a "Bl"
input record, the software internally enters conveyance data associated with
the measurement point into the conveyance file. The primary internal function
of conveyance data is to provide internal 1links from a water user to
measurement points, and from measurement points to annual data.

3.1.1.5 Detailed Description of Annual Data

Annual Data 1is the amount of water measured at each measurement point.
As the name implies, annual data are stored by year.

It is wup to the individual State or District using SSWUDS to decide how
the annual data will be stored, (e.g., as a total of all water measured during
the year, as an average amount of water measured per day). The State or
District must also decide what units to use for data storage (e.g., million
gallons per day, gallons per day).

There is also a provision in the data base to store data on a monthly
basis, thus making it possible to identify those months in which usage is high
(or low).

Annual-measurement data, such as monthly and annual withdrawal amounts,
are stored in the SSWUDS annual-measurement files. "C" input records are used
to enter *"Annual Measurement" data. Section 6.4 provides a detailed
description of the data elements that compose the measurement-points file.
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3.1.1.6 Detailed Description of Each Extended Data Type

Extended Data includes irrigation crop data (acres irrigated crop type,
amount of water applied), public supply data (connections served by type),
production, and power data (power produced monthly, generating capacity).

The extended-data information supplements the Standard Industrial
Classification (SIC) codes included in the water-user file to provide a more
detailed picture of how water is used. The extended-data file can only be
referenced by the water-user ID. Hence, reports including both measurement-
point data and extended data are not readily retrievable. Extended data are
stored in the SSWUDS extended data files:

"D" input records are used to enter irrigation data,
"E" input records are used to enter public-supply/waste-treatment data,
"F" input records are used to enter power data, and
"G" input records are used to enter production data.

Sections 6.5 through 6.8 describe the data elements that compose the
extended data file for each category of extended data.

3.1.2 Water-Use Systems

A water-use system is a group of conveyances that describe the transfer
of water among a network of measurement points and potential measurement
points and how the measurement points relate to a water user. The following
sections describe each type of measurement point (section 3.1.1.3), and give
examples of water-use systems that include each type of measurement point.

3.1.2.1 Introduction

Every water-use system has four potential measurement points: withdrawal,
delivery, release, and return; however, not all of these points will be
entered into the SSWUDS for each and every water user.

Each of the following subsections gives an example or two of each of the
measurement-point types, by describing a potential water—use system.
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3.1.2.2 Withdrawal

A withdrawal is the removal of water from a source, such as a stream,
lake, or well, for eventual delivery to a water user.

For example, suppose a farmer by the name of Elmo Worrell has a well.
Mr. Worrell needs to get water from his well to his barn to provide water for
his cows. Hence, he installs a pump at his well and runs a pipe from his pump
to the barn. The water drawn by the pump is a withdrawal, and the pipe open-
ing at the pump is the measurement point for recording the actual pumpage, and
thus the withdrawal.

For another example, suppose a company named FNT, Inc., needed water for
the manufacture of widgets. FNT, Inc., has rights to pump water from a nearby
stream, so they install a pump and a pipeline from the stream to their
factory. As in the example above, the withdrawal point is at the pump at the
stream. The withdrawal is measured by a meter on the pipe located near the
pump.

3.1.2.3 Delivery

A delivery 1is the amount of water delivered to a point of use. One
reason that the delivery is defined independently from the withdrawal is
because during the transport of the water from point-to-point, there may be a
loss (or gain) in the volume of water. Also, the source of the water and the
site of the water user may be miles apart.

Taking the example of the farmer used to explain a withdrawal, the deliv-
ery point is the barn. Hence, the amount of water delivered is the amount of
water received at the barn.

Similarly, the delivery point for the factory in our example is the end

of the pipe at the factory, and the delivery amount is the volume of water
received at the factory.
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3.1.2.4 Release

A release is the amount of water released from a point of use, after use;
e.g., into a conduit for eventual return to the environment.

Again, using the example of our farmer, suppose Mr. Worrell uses some of
the water pumped to his barn to clean his cows and the floor of the barn.
The water runs through grates on the floor of his barn into a small drain
pipe. The water exiting the tarn through the drain pipe is a release.
Mr. Worrell has installed a meter just outside the barn to measure the amount
of water entering the pipe. The location of the meter is the measurement
point.

Again, using the example of the widget factory, suppose the factory
simply wuses water for cooling machines and newly forged widgets. After the
machines and widgets are cooled, the company passes the water through a large
network of coils for cooling down before releasing into a sewage pipe. The
company has installed a meter to measure the volume of water being released
into the sewage pipe. Again, the location of the meter is the measurement
point for the release.

3.1.2.5 Return

A return is water that reaches a ground- or surface-water source, after
release from a point of use, and thus becomes available for future use.

Using our example of the farmer, suppose Mr. Worrell's drain pipe runs
from his barn and across his farm to a catfish pond. He uses the water to
refill his pond, and the solids washed from his barn to supplement the feed
for the catfish. The water leaving the pipe and entering the pond is a
return. To ensure the integrity of his drain pipe, he meters the water as it
exits the pipe.

Again, with the example of the factory, the factory's sewage pipe runs
back to the stream from wh<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>