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INTRODUCTION

INTRODUCTION

These instructions relate to the preparation of the hydrologic data reports in
the annual series titled "U.S. Geological Survey Water-Data Reports." This
series, containing streamflow data, water-quality data for precipitation,
surface, and ground water, and ground-water-level data, superseded the three
series of water-supply papers titled "Surface-Water Supply of the United
States" (1900-1970); "Quality of Surface Watérs of the United States (1941-
1970); and "Ground Water Levels in the United States (1940-1974)." 1In effect,
this series granted official status to the hydrologic-data State releases.

This report, which supersedes the 1976 publication "Preparation of Water-
Resources Data Reports,” has been updated with two principal goals in mind.
The first goal was to make the report easier to use by improving the layout,
content, and clarity of the guidelines for those personnel involved in
preparing State data reports. To help accomplish this, many suggestions from
field and Distriect offices have been incorporated into the guidelines. As one
major consequence, more examples have been included, with virtually all of the
full-page examples appearing in the appendices being selected from previously
published data reports, as requested by those in the field. The second goal
was to have future published State data reports reflect the principles of
policy, good usage, and custom as set forth in the "Water Resources Division
Publication Guide," 1982 edition, and "Suggestions to Authors of the Reports
of the United States Geological Survey," fifth edition, 1958, and sixth
edition, 1978. Wherever possible, appropriate changes have been made to the
guidelines to accomplish this end.

The general format for State data reports remains virtually the same as in the
1976 publication. Surface-water-discharge and surface-water-quality data for
the same collection site will be interleaved as before, whereas in the ground-
water-records section, ground-water-quality data will still follow ground-
water-level data. Interleaving of ground-water-level and ground-water-quality
data usually is not appropriate because the two types of data generally are
not obtained from the same well, and each individually printed analysis would
require a separate set of space-consuming headings. Instructions for
presenting ground-water-quality data are given immediately after the
instructions for presenting ground-water-level data.

Two major policy changes should make the annual hydrologic-data reports easier
to prepare. Revisions of water-quality data will no longer be published and
the use of International System (SI) units in the station manuscript will no
longer be required. A "Revisions" paragraph will still be required, when
appropriate, in the station manuscript of water-discharge stations. A
District's decision to include dual units in station manuscripts should be
made in consideration of District and cooperators' preferences.

One major policy change will make the annual data report more useful,
particularly to those involved in analytical work such as rainfall-runoff
modeling or daily-flow correlations and in regulatory monitoring of
streamflow. Beginning with the 1985 water-year report, all estimated daily
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discharges that were estimated using any method other than the normal
application of a stage, velocity, or stage-fall rating at the gaging station,
such as comparison of hydrographs with nearby stations, interpolation between
sites on the same stream, interpolation between discharges on a recession, and
use of weather records. Both periods of lost record and periods for which the
stage-discharge relation is invalid because of backwater or other reasons will
be identified. The estimated values either will be flagged in the daily-
discharge table or identified by date in the REMARKS paragraph of the station
description.

discharges will be identified. The identification will apply to all daily ‘

Reports for some Districts may be too cumbersome to handle or to bind.

Reports exceeding approximately 600 pages should be divided into two or more
volumes. The criterion for publishing multiple volumes should be based on
natural drainage boundaries, if practical. All such divisions into more than
one volume should be submitted to the WRD Publications Planning Unit in Reston
for appropriate updating of the cover negatives.

Instructions and examples included in this manual illustrate preferred text
for station descriptions and formats for data presentation. However, it is
likely that some State records from the many thousands of hydrologic data
sites cannot be standardized and deviations from the standard should be made
where necessary. Most of the examples have been placed in two appendices
rather than in the text of this report. The examples in Appendix A generally
parallel those in the 1976 instruction manual although additional examples
have been added to reflect the expanded instructions for publishing ground-
water-level data and the new section of instructions for publishing
precipitation-quality data. The sample introductory text (Appendix A, example
8) is a slightly modified version of the introductory text in the 1976
instruction manual and may be used beginning with the 1984 data reports but
should be adopted as the standard text for the 1985 reports. The examples in
Appendix B have been selected from suggestions received from field offices.
Of primary importance, because of the increased emphasis on making the
hydrologic conditions statement more interesting and informative to the
reader, are the examples showing how two Districts prepared their "Summary
of Hydrologic Conditions." (See Appendix B, examples 1 and 2.)

When practical, the availability of computer programs and telecommunication
equipment for data presentation has been taken into account in modifying
procedures and formats. This manual is punched to fit into a three-ring
binder to enable Districts to insert changes in procedures and poliey and
their own comments and references.

1Submit information to Chief, Publications Planning Unit, MS 418
National Center, Reston, Virginia 22092.
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COVERS AND PRELIMINARY PAGES

Covers, Title Page, Back-of-Title Page, Preface, Report Documentation Page

. For uniformity, a cover negative is prepared by the Publications Planning Unit
and is provided to each District for each volume to be printed soon after the
end of the water year. Districts must provide the Publications Planning Unit
by December 1 of each year all information on cover changes (cooperation,
return address, and volume designations, if used) from the preceding year.
Negatives will be supplied for cover 1 (front), cover 2 (inside front), cover
3 (inside back), cover 4 (back), and the spine strip. A water-year calendar
will be on cover 2 and an inch-pound to metric conversion table will be on
cover 3. Both the calendar and the conversion table will be supplied by
Headquarters along with the cover negatives. Further detailed information on
cover paper stock, ink color, and so forth, is provided in the section
"Printing State Annual Hydrologic-Data Reports.™

The order and pagination1

of the first few pages of the data report should be:
i Title page

ii  Back-of-title page (Cooperators are not listed on this page)

iii  Preface

iv  Report documentation page (Formerly Form NTIS-35)
v Contents

1Use lowercase Roman numerals for the preliminary pages. The title page,
. back-of-title page, and the report documentation page should not show numbers
("no folio"). (See the examples in Appendix A for placement of the numbers on

the preface and contents pages.)



COVERS AND PRELIMINARY PAGES

Examples of these preliminary pages are given in Appendix A (examples 1-5).
The title page is page i (Roman numeral). It contains the same information as
given on the cover plus authors' names and is supplied as a positive film by
the Publications Planning Unit.

Authorship has been assigned to State data reports beginning with the 1982
water-year reports. The authors are listed on the title page as shown in
Appendix A, example 1. The title page cannot be fowarded to the District
until after the list of authors is submitted to Headquarters; therefore, the
authors' names should be sent to Publications Planning Unit as soon as
possible after the end of the water year. The guidelines for assigning
authorship to annual State data reports are:

1. Final determination and approval of authorship will be made by the District
Chief.

2. Authorship will be assigned to those who contributed very substantially to
the preparation of the report--generally, the person or persons who
compiled the data and are responsible for its accuracy, completeness, and
adherence to established guidelines. Coauthors should not include those
who performed only routine technical assistance or figureheads--individuals
in general administrative or supervisory control of the report-preparation
team. :

3. In general, authors will include the Chief, Hydrologic Data Section, (or
equivalent), in the originating District or Subdistriet office, and those
persons responsible for compiling the various types of data--surface water,
water quality, and ground water. The order of listing authors other than
the Chief, Hydrologic Data Section, should be based on the relative
quantity of the various kinds of data in the report or report volume.

4. Generally, no more than four authors will be identified. Authorship will
be indicated in standard Survey style, as follows:

Author(s), 1983, Water-Resources Data - New York, Water year 1982,
volume 2--Long Island: U.S. Geological Survey Water-Data Report
NY-82-2 (published annually), 317 p.

The back-of-title page is page ii, and contains the Department of the Interior
name with the name of the Secretary, and the Geological Survey name with the
Director. The address of the District office from which users may obtain
additional information is placed near the bottom of page ii. The year the
data report was printed is placed at the bottom of page ii. Page iii is the
Preface, which, like the title page, was redesigned for the 1982 water year.
Individuals who provided assistance to the authors in preparing the report,
including collecting, processing, and tabulating the data and typing the
manuscript, will be noted in the PREFACE to the report rather than in the
ACKNOWLEDGMENTS section, as was previously done. A sample PREFACE is shown in
Appendix A, page A-3. Page iv contains the National Technical Information
Service (NTIS) bibliographic data form that serves as the report documentation
page. Pages ii, iii, and iv are to be prepared by each District.
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Table of Contents, Illustrations, Tables

The table of contents always begins on a right-hand page (generally p. v).

All section headings for the introductory text are listed in order; also
listed are references to the page on which the list of stations begins and the
page on which the hydrologic data begins. A list of illustrations follows the
table of contents and is followed by a list of the numbered tables contained
in the introduction. All illustrations are listed as figures. Samples of the
table of contents, list of figures, and list of tables are shown in Appendix
A, example 5.

List of Surface-Water Stations

The list of surface-water stations generally begins on page vi and includes a
complete listing of all water-discharge gaging stations and continuing-record
water-quality stations for which data are being published. (See Appendix A,
example 6.) The continuing-record water-quality stations usually are located
at water-discharge gaging stations and the water-quality data are published
immediately after the water-discharge data using the identical station number
and name. (See Appendix A, examples 18A and 18B.) The station name will be
entered only once in the list of surface-water-data stations even though both
water-discharge and water-quality data are published. At non-gaged sites, a
continuing-record water-quality station is published with its own station
number and name in the regular downstream-order sequence. (See Appendix A,
examples 16 and 17.) Water-quality data from partial-record stations or
miscellaneous sites collected at continuous water-discharge stations also
should be published immediately after the water-discharge data, using the same
station number and name.

The water-quality data collected at a partial-record station or miscellaneous
site not located at a continuous-record water-discharge station are published
in a separate section of the report immediately after the section titled
"Discharge at Partial-Record Stations and Miscellaneous Sites.™ All the
partial-record stations and miscellaneous sites that are published in separate
sections in the latter part of the data report should not be included in the
list of surface-water stations; only a general reference to the sections
themselves is necessary at the end of the list, such as:

Discharge at partial-record stations and miscellaneous sites.... 360
cmst‘stage pa!‘tial"mcord sutimooooo.oo.oooo..ooooo.ooooo 360
Low-flow partial-record stationS...ccccccccccccccccccccscenee 371
Special study and miscellaneous SiteS....cccccceccccccccccees 387

Analyses of samples collected at partial-record, special study,

and miscellaneous SiteS...ccceccccacccccccccccecsccacccces 398
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Prepare the list of surface-water stations so that the river basins and
station names are listed in downstream order (Appendix A, example 6). The
rank of each tributary is shown by indention (each three-space indention
represents a change in heading rank). The main stem or other designation of
principal basins is not indented. Intervening tributaries (even though
ungaged) should be listed, as necessary, to indicate the proper rank. The
type of data collected at each site will be indicated by symbols placed within
parentheses immediately after the station name. The type of data and
corresponding symbols to be indicated are: discharge (d), gage height (g),
contents (v), chemical (c¢), biological (b), microbiological (m), water
temperature (t), sediment (s), radiochemical (r), pesticide (p), and elevation
(e). Other single letters may be used at the District's discretion. However,
use of double letters is discouraged. Placing commas between the symbols is
now recommended. No indication of Part (drainage basin) numbers should be
made in the table of contents. However, States in more than one Part should
arrange the parts with lower Part numbers first. The major basins have equal
rank as far as indention is concerned. A skeleton list of stations is shown
below to illustrate the listing of gaging-station records for a State with
more than one Part.

Page
LOWER MISSISSIPPI RIVER BASIN
Mississippi River:
ARKANSAS RIVER BASIN
Arkansas River:
Cimarron River near Guy (d,C)ececccccccccccccccccccccncece

WESTERN GULF OF MEXICO BASINS
RIO GRANDE BASIN
RiO Gmnd.e at CO].O!'adO-NeH Mexiw state lim (d, t) IEE RN NERN YR

COLORADO RIVER BASIN
Colorado River:
SAN JUAN RIVER BASIN
San Juan River:
Nava jo Reservoir near Archuleta (€).cccececcccccccssccocsans
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For clarity, the capitalized basin names are used for running heads at the top
of each page that contains records for gaging stations within that basin. For
coastal drainage basins, the capitalized basin names are those for streams
that flow directly into the coastal waters (ocean, gulf, and so forth). For
interior drainage basins like the Ohio River, Missouri River, and Snake River,
the capitalized basin names are those for streams that flow directly into the
main stem. For example, SAN JUAN RIVER BASIN is capitalized because the San
Juan River is a direct tributary to the Colorado River. Exceptions are those
in the St. Lawrence River basin and the Great Basin. In the St. Lawrence
River basin, the capitalized basins (and running heads) are "STREAMS TRIBUTARY
TO LAKE ," using the appropriate name of one of the Great Lakes. In The
Great Basin, the downstream order and listing sequence are arbitrary.

The full station name, including the State, is shown on the page giving the
station records; however, to save space and prevent overruns on some lines in
the list of stations, the State name is omitted except for those stations in
other States.

For discussion of carryovers on succeeding pages of the list of stations, see
the section "Preparation of Camera-Ready Copy for Direct-Image Offset
Printing."

List of Ground-Water Wells

A list of ground-water wells should follow the list of surface-water

stations. Because interleaving of ground-water-level and ground-water-quality
data usually is not done, the list of ground-water wells normally will consist
of two parts, one part listing ground-water-level wells and the other quality-
of -ground-water wells. (See Appendix A, example T7.)

For some Districts, the listing of each individual well may not be practical,
especially when data are published for "ephemeral" projects involving
literally hundreds of wells. In these instances, Districts may limit the
individual listing to only the wells in the regular network, and provide only
a general reference to the other ground-water data that are published. If, in
some States, this limited list of network wells is considered too long, an
alternative would be to list only the counties (or other geographic unit) for
which ground-water records are published. Many Distriets are now publishing a
complete list of ground-water wells, and all States are encouraged to do the
same, where practical. However, because of widely divergent circumstances, it
is recognized that States must be given a wide latitude of choice in this
matter. The following sections will provide guidelines on how the list of
ground-water wells should be formatted.

Water-Level Sites

A list of wells for which water levels are included should follow the list of
surface-water sites. They should be grouped by county, parish, basin, or
other significant geographic division in the State. Under each geographic
division, the wells should be ordered alphabetically by name, in similar
format to what is done in Massachusetts (WDR-MA-RI-79, p. 306);
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GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDS ARE PUBLISHED .

GROUND-WATER LEVELS

MASSACHUSETTS Page MASSACHUSETTS--Continued Page
BARNSTABLE COUNTY MIDDLESEX COUNTY-—Continued

Barnstable Well A1W 230..... 307 Townsend Well TRW 13...... 325
Barnstable Well A1W 247..... 307 Wakefield Well WAW 38..... 326
Bourne Well BHW 198......... 307 Wayland Well WKW 2........ 326
Brewster well BMW 2leccecces 308 “illllington ku X!ﬂ 780000 326
Brewster Well BMW 22........ 308 Winchester Well XOW 14.... 327
Chatham Well CGW 138........ 308 NANTUCKET COUNTY
Falmouth Well FSW S5.ccceee.. 309 Nantucket Well NBW 228.... 327
Sandwich Well SDW 252....... 309 NORFOLK COUNTY
Sandwich Well SDW 253....... 309 Dedham Well DDW 231.cceeee 327
Truro Well TSW 1..ccccccceeea 310 Dover Well DWW 10...ccc.... 328

or sequentially by increasing number, in similar format to what is done in
Minnesota (WDR-MN-80-2, p VII):

GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDS ARE PUBLISHED

GROUND-WATER LEVELS

Page

AITKIN

Well OUSN23WOSADDOT cececcccccccccacecacccocsanscccccacacccnee 331

Well OASN23WOSADD02ccccecceccaccaccaccaccacccccncacccccanans 331

Well OUSN23WOSADD03 cccccccccccccecccccscccccaccccccccaccccce 331

“ell 0“7“27@63]3001......................................... 332
ANOKA

Well 031N22W18AAADT ccccececcccccccccncecccccaccccccnscccanes 332

Well 031N22WI8AAAQ2.cccccecccccccccccacccccacccccccccccccnce 332

Well 031N22W18AAAD3 ccccecececccccccccccccccccaccccccccncccae 333

“e].l 031“22“18‘“05.0.0......oooo..oo.ooooooooooo.oo.ooooooo 333

Well 031N22W23CBCOTccccccccccnccccaccacscnsccscccsccncccnnnsce 333

well 031“22%3(3002............................-........-... 33"

well 031“22%3@(:03..-...................................... 33"

He]l 032“23mu“m2............b..........................-. 335
BECKER

“ell 1"0“36&6Mm1..oo.o....oooo..-..ooooo....oooootooooooo 335
BELTRAMI

Well 147N3UWISADCOT ccccccccccccccsccccsesesccccsanccacascanas 336

Counties or other geographic divisions for which ground-water levels are
included should be listed alphabetically in the INDEX at the end of the data
report or collectively under a heading titled "Ground-Water-Level Records, by
Counties," without reference to individual wells.
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Water-Quality Sites

A list of wells for which water-quality analyses are included should follow
the list of water-level sites. The format should be similar to that used for
the list of wells for which water levels are reported. (See Appendix A,
example 7.)

INTRODUCTORY TEXT

The introductory text of each State data report follows a standard format that
describes the data collection and processing program, identifies cooperating
agencies, defines the technical terms used in the report, explains how the
station records are arranged and formatted, cites the reports containing data
for preceding years, indicates supplementary information that can be obtained
from office files, and includes a summary statement of hydrologic conditions
for the water year.

The introductory text always begins on a right-hand page and is numbered page
1 (Arabic). The text will be in the same general format for all State
reports, presenting the explanatory material discussed in the previous
paragraph. Although the formats should be similar, some latitude is permitted
in the way information is presented. The sample introductory text for a State
report shown in Appendix A is a slightly modified version of the standard
introductory text presented in the 1976 instruction manual. It may be used as
an optional presentation, beginning with the 1984 data reports, but should be
adopted as the new standard introductory text for the 1985 reports. The
principal change in format is the introduction of a new section, "Data
Presentation," which utilizes the paragraph headings as they normally appear
in the station manuscript to present an explanation of the records to users of
the reports. This modified text is recommended because the material has been
reorganized under simplified section headings that focus the reader's
attention on concise explanations of the purpose of each paragraph.

Each section heading of the introductory text follows. Under each of the
section headings is a brief statement of the contents and an example from a
published report or a reference to an example in Appendix A.

Introg_gction1

The introduction identifies the types of hydrologic data published in

the report, and states the number of data-collection sites for each type of
data. It provides a short history on the several series of hydrologic-data
publications and information regarding report availability. The introduction
for each State report should be similar to the following example for North
Carolina (WDR-NC-82-1, p. 1):

1The heading for the introduction that appears in the State data report
will be first order (ALL CAPS, CENTERED). See the sample "contents" (example
5) and the sample introductory text (example 8) in Appendix A for the proper
ranks and format to be used for the section headings appearing in the data
report introductory text.
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Water-resources data for the 1982 water year for North ‘
Carolina consist of records of stage, discharge, and water
quality of streams; stage and contents of lakes and
reservoirs; and ground-water levels. This report contains
discharge records for 143 gaging stations and stage and
contents for 25 lakes and reservoirs; water quality for 86
gaging stations and 3 miscellaneous sites; and water levels
for 56 observation wells. Additional water data were
collected at various sites not involved in the systematic
data-collection program, and are published as miscellaneous
measurements in this report. The collection of water-
resources data in North Carolina is a part of the National
Water-Data System operated by the U.S. Geological Survey in
cooperation with State, municipal, and Federal agencies.

Records of discharge of streams, and contents and stage of
lakes or reservoirs, were first published in a series of U.S.
Geological Survey water-supply papers entitled, "Surface
Water Supply of the United States."™ Through September 30,
1960, these water-supply papers were in an annual series and
then in a 5-year series for 1961-65 and 1966-70. Records of
chemical quality, water temperatures, and suspended sediment
were published from 1941 to 1970 in an annual series of
water-supply papers entitled, "Quality of Surface Waters of
the United States.™ Records of ground-water levels were
published from 1935 to 1974 in a series of water-supply
papers titled "Ground-Water Levels in the United States." .
Water-supply papers may be consulted in the libraries of the
principal cities and universities in the United States or may
be purchased from Branch of Distribution, U.S. Geological
Survey, 604 South Pickett Street, Alexandria, Virginia

22304 .

Since the 1961 water year, streamflow data, and since the
1964 water year, water-quality data have been released by the
Geological Survey in annual reports on a State-boundary
basis. These reports provided rapid release of water data in
each State shortly after the end of the water year. Through
1970 the data were also released in the water-supply paper
series mentioned above.

Streamflow and water-quality data beginning with the 1971
water year, and ground-water data beginning with the 1975
water year are published only in reports on a State-boundary
basis. Beginning with the 1975 water year, these Survey
reports carry an identification number consisting of the two-
letter State abbreviation, the last two digits of the water
year, and the volume number. For example, this report is
identified as "U.S. Geological Survey Water-Data Report NC-
82-1." Water-data reports are for sale in paper copy or in
microfiche by the National Technical Information Service,
U.S. Department of Commerce, Springfield, Virginia 22161. ‘
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Additional information, including current prices for ordering
specific reports, may be obtained from the District Chief at
the address given on the back of the title page or by
telephone (919) 755-4510.

Cooperation

It is particularly important that the statement of cooperation be correct and
complete to avoid embarrassment to the Survey and to the cooperator(s). It
may be difficult at times to decide whether acknowledgment of assistance
should be given in the introductory text of the report or in the station
description. The basic distinction is the responsibility for the record. If
the responsibility for the data (collection and computation of data) lies with
the cooperator, the cooperation is classed "record"; and is not acknowledged
in the introductory text.

Record cooperation is shown only in the COOPERATION paragraph of the station
description, and instructions for that paragraph are given on subsequent pages
containing instructions for station descriptions. If the responsibility for
the data lies with the Survey--that is, the data were collected by the
Geological Survey at the expense of the cooperating party or by employees of
the cooperating party under the supervision of the Survey and according to
Survey methods, or the cooperating agency provided assistance in collecting
data--the cooperator must be acknowledged in the introductory text.

Acknowledgments of cooperation are in three general classes:

1. List names of organizations with which the Survey has formal cooperative
agreements; State agencies first, in order of program size, followed by
other public agencies such as flood-control, drainage, irrigation, or
conservancy Districts, then county agencies in alphabetical order, and
finally municipalities in alphabetical order. Immediately following each
agency or organization, give the name and title of the head of the
organization, preferably using two initials (without personal title such
as "Dr.", "General", and so forth); if the individual has no middle
initial, give first name in full. If the head of the organization has
been replaced during the water year, first give the name of the offiecial
in charge at the beginning of the water year, followed by the name of
his replacement using the phrase, "succeeded by ." Do not
give date of personnel change. -

2. In the second paragraph, acknowledge assistance in the form of funds or
services from other Federal agencies. List agencies in order of program
size and show the number of gaging stations supported by each agency,
counting only those stations for which records actually are submitted
for publication.
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INTRODUCTORY TEXT

The preferred method of designating Federal agencies, but not
necessarily the order of listing is:

Corps of Engineers, U.S. Army

Bureau of Reclamation, U.S. Department of the Interior
Soil Conservation Service, U.S. Department of Agriculture
National Weather Service, U.S. Department of Commerce
Nuclear Regulatory Commission

Tennessee Valley Authority

U.S. Department of State

U.S. Environmental Protection Agency

3. List other organizations that aided in collecting records and that
provided assistance for which there is no formal cooperative agreement.
Do not mention organizations whose cooperation consisted of furnishing
records collected by its own methods and for its own use, because such
record, if accepted for publication by the Survey, is acknowledged in
the COOPERATION paragraph of the station description. It is not
necessary to acknowledge such minor assistance as inspection of a water-
stage recorder periodically by an employee of another organization, or
the collection of a few water samples for analyses.

The COOPERATION statement should be similar to the following example for North
Carolina (WDR-NC-82-1, p. 1-2):

Cooperative agreements between the U.S. Geological Survey and organizations
of the State of North Carolina for the systematic collection of streamflow
records began in 1895 and continued through 1909. After a lapse of 8
years, the State of North Carolina resumed cooperation in October 1918.
Organizations that assisted in collecting the data contained in this report
through cooperative agreements with the Survey are:

State Department of Natural Resources and Community Development,
Joseph W. Grimsley, Secretary, through the following:
Division of Environmental Management,

Robert T. Helms, Director.

State Board of Transportation, Division of Highways, Billy Rose,
Highway Administrator.

City of Burlington, James D. Mackintosh, Jr., City Manager.

City of Charlotte, Eddie Knox, Mayor.

City of Durham, Barry L. Del-Castilho, City Manager.

City of Greensboro, Tom Z. Osborne, City Manager.

City of Rocky Mount, William H. Batchelor, City Manager.

The following Federal agencies assisted in the data-collection program by
providing funds or services:

Corps of Engineers, U.S. Army

Tennessee Valley Authority

Soil Conservation Service, U.S. Department
of Agriculture

National Weather Service, U.S. Department
of Commerce
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The following organizations aided in collection of records:

Cities of Danville, Virginia, and Raleigh, North
Carolina; E. I. du Pont de Nemours and Co.,; Carolina
Power and Light Co.,; Champion International Corp.; Duke
Power Co.; Fiber Industries, Inc.; J. P. Stevens Co.,
Inc.; Olin Corp.; P. P. G. Industries; Virginia Electric
and Power Co.; and Yadkin, Inc.

If water-resources data have been collected by private contractors, then the
following statement should also be included in the introductory text under
"Cooperation":

Some records have been collected and computed by contractors
in accordance with U.S. Geological Survey specifications and
under U.S. Geological Survey quality control.

No reference should be made to the contractor in the station description under
the paragraph headed COOPERATION.

Acknowledgments

Water Resources Division policy now allows assignment of authorship to annual
hydrologic-data reports. Authors will be cited on the title page. Credit for
collecting, analyzing, tabulating the data and typing the report by District
personnel should be cited in the PREFACE to the report, as shown in Appendix
A, example 3. For most Districts an acknowledgment section will no longer be
needed, for only non-Survey agencies or individuals who collected or supplied
records or provided other significant assistance should normally be listed in
this section. An example of how one State continues to use the
"Acknowledgments" section follows:

In addition to data collected by the U.S. Geological Survey,
there are included herein records for 103 gaging stations
and 17 index wells operated by the Virginia State Water
Control Board. These records are published as provided and
are acknowledged in the "COOPERATION™ paragraph of each
individual station. The State Water Control Board is under
the direction of Richard N. Burton, Acting Executive
Director. Published material for the gaging-station records
and the ground-water wells is supplied, respectively,
through the Bureau of Surveillance and Field Studies.
Raymond E. Bowles, Director, and the Bureau of Water Control
Management, Dale F. Jones, Director.
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INTRODUCTORY TEXT

Summary of Hydrologic Conditions

A section on hydrologic conditions that includes summary statements for
surface-water streamflow, quality of water, and ground-water levels is
required. This section should be brief--generally only a few pages. The
heading of the section will be "SUMMARY OF HYDROLOGIC CONDITIONS."™ The
summary statement should be near the beginning of the report, following the
COOPERATION and ACKNOWLEDGMENTS sections.

Interpretive material from published reports and new interpretations can be
included in the "Summary of Hydrologic Conditions" section but new
interpretations should be kept to a minimum. All summary statements must
receive Regional approval, and may, at the discretion of the Regional
Hydrologist, require Director's approval. If new interpretive material is
used, it should be indicated in the transmittal memorandum to the Region. The
criteria given in WRD Publications Guide article 11.01.2 (Open-File Reports--
Definition and Categories) for distinguishing interpretive and noninterpretive
hydrologic data must be followed. The purpose of permitting interpretive
material to be included is to help make the hydrologic conditions statement
more interesting and informative to the reader. Including material from
recently published Geological Survey interpretive reports can help emphasize
the major part the Survey has in addressing the problems of acid
precipitation, soil erosion, ground-water contamination, declining water
tables, ground-water recharge, droughts, and floods, among others.

It is suggested that the surface-water section begin with discussion of the
range of percentages of yearly runoff for key gaging stations, compared with
the median, and a brief explanation of possible reasons for the variation, if
appropriate. Comparison with long-term averages for other representative
stations also might be given here; however, the length of record should be
mentioned for each station. Mention should be made of extended periods of
excessive or deficient runoff and of record-high or record-low monthly or
yearly flows. Storms and flooding that produced noteworthy peak discharges or
flood volumes or that caused extensive damage or loss of life should be
described. The text may contain an abbreviated flood-description and maximum-
discharge table. Unit rates of runoff and recurrence intervals should be
given, if significant. Periods of widespread drought, especially those having
economic importance, also should be reported.

A statement pertaining to reservoir storage is worthy of note. This statement
should relate reservoir storage to average storage and perhaps to total
capacity, and should indicate gain or loss during the water year. The effect
of storage on flood peaks or on water supply should be mentioned, if
appropriate.

The inclusion of bar graphs or hydrographs in the hydrologic-conditions
summary for a few key discharge stations may be used to show the within-year
distribution of flow and its relation to medians of record. The option to
include computer-generated discharge hydrographs for those Districts with the
capability to easily do so can provide a useful addition to the annual data
report. An example of a computer-generated hydrograph for each of four key
gaging stations, comparing monthly meah discharges (five water years) to a 30-
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year median, is shown in Appendix B, example 6. Inclusion of hydrographs for
water-discharge stations should be limited to several key stations and must be
placed in the "Summary of Hydrologic Conditions" section of the data report.

The water-quality section of the hydrologic conditions summary should contain
information about important changes in surface- or ground-water quality
detected during the year. The effects of excessive or deficient streamflow on
surface-water quality, and the effects of man's activities, including serious
chemical spills, on surface- and ground-water quality, may be discussed. Mean
constituent concentrations at key stations or wells may be compared with long-
term averages. Regression relationships may be determined between selected
constituents, and the use of graphics is encouraged. In short, the Districts
should use their own initative in determining which water-quality information
is of sufficient importance to be presented in this section.

A review of the hydrologic~conditions summaries in a number of recently
published State data reports reveals progress in the effort by Districts to
improve that section of the introductory text by expanded coverage, the use of
more graphics, and the inclusion of limited interpretive material. However,
the review also revealed the need for further emphasis on some of the
guidelines for preparing the water-quality part of the hydrologic conditions
sumnary, as indicated in the following comments:

1. Authors should avoid use of extremely broad statements or conclusions
regarding the water quality of an entire State because they are almost
impossible to substantiate. For example, "Water quality in the State
exhibited little change in the 19xx water year" is a statement that
rarely should be used because Districts seldom have sufficient data to
be able to conclude this.

2. Authors should provide clear, concise, interesting information to the
reader, and then back up important conclusions on water quality with the
necessary supporting information. Generally, they should specify the
water-quality sampling stations on which a water-quality statement is
based and provide the geographic distribution of the stations. A State
map showing the location of the stations involved in a study is usually
useful.

A statement such as "Concentrations of trace metals were much less than
the critical concentrations for various beneficial uses" is too vague to
be used in summary statements unless the following questions are also
answered:
|

- How many stations is this statement based on?

- What is the geographic distribution of the stations?

~ Does the statement refer to ground water, surface

water, or both?
~ What trace metals?
- What is meant by critical concentrations?

15



INTRODUCTORY TEXT

Additional sets of questions to be answered could be listed for many
other sample water~-quality statements that might be used in State data
reports, such as "No residues of pesticide or polychorinated biphenyls
(PCB's) were found in State streams during the year." Care must be taken
by the authors to supply the necessary qualifications and supporting
information for statements such as this. Because most interpretive
material that is used in State data reports will come from previously
published, Director-approved reports, the necessary supporting
information should be readily available. Districts should cite such
reports as a reference, when appropriate. (See Appendix B, example 2.)

3. The water-quality observations discussed in State data report summary
statements are not always significant (although it is recognized that
this is subjective).

4, Discussions of water quality based on results of interpretive projects
are clearly more interesting and informative and are recommended for all
reports.

The ground-water~level section of the hydrologic conditions summary might
compare the year's fluctuations in ground-water levels in different parts of
the State with the past water levels, and should interpret this comparison. A
great deal of latitude is allowed in presenting this information, but some
options are: use of record high or low water levels related to precipitation;
use of hydrographs related to precipitation; comparison of seasonal
fluctuations in key wells with "normal" seasonal levels; and use of
hydrographs from areas of continued water-level decline. Computer-generated
hydrographs may be used to show ground-water-level trends for an extended
period of time. (See Appendix B, example T7.)

Examples of how two Districts prepared the "Summary of Hydrologic Conditions"
section are given in Appendix B, examples 1 and 2. Remember that all bar
graphs, diagrams, or maps used in the report should be referenced if they
appeared in previously published reports.

Special Networks and Programs

The text may describe to the user the special networks and programs that are
operated by the Water Resources Division. (See Appendix A, example 8.) The
"Pesticide Program" has been discontinued and all references to the program
should be deleted. A& new entry for this section is the National Trends
Network (NTN), a 150-station network for sampling atmospheric deposition in
the United States. Each District has the responsibility to edit the
descriptions and include only those networks or programs for which there are
data in the data report. A District may, at its option, include the entries
of this section in the "Definition of Terms" section.
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Explanation of Records

A short paragraph describing the period covered by the data report, the
records being published, the locations of the stations and wells, and how the
report is organized should be included here. Following this paragraph,
records should be explained under the following subheadings:

Station Identification Numbers
Records of Stage and Water Discharge
Records of Surface-Water Quality
Records of Ground~Water Levels
Records of Ground-Water Quality
Records of Precipitation Quality

The introductory text now presents separate sections for the explanation of

surface-water-quality and ground-water-quality records, as indicated by the

above list. Although the sample introductory text in Appendix A, example 8

does not include a "Records of Precipitation Quality" section, it should be

included if significant precipitation-quality data are collected within the

District. The "Records of Precipitation Quality"™ section presented later in
this report contains information that could be useful in its preparation.

Station Identification Numbers

The sample introductory pages should describe to the reader the systems used
to assign station identification numbers for all streamsite stations and
ground-water wells. The "downstream order" numbering system is used for
surface-water stations and the "latitude-longitude" system is used for ground-
water wells and other offstream sites. Surface-water sites where only
miscellaneous measurements are made may be placed in either system, depending
upon Distriet policy. An example of this section is given in Appendix A,
example 8.

Downstream order and station numbers

Generally, each gaging station and partial~-record station has been assigned a
unique 8-digit station number that automatically places the station in the
downstream order.

New number assignments are made by the District, and each District maintains
its own master list that includes all assigned numbers. Assignment of numbers
to miscellaneous~data sites is suggested, if feasible, especially now that the
on-stream site-identification numbering system has been modified so that
additional digits may be added. !

TSee Water Resources Division Memorandum No. 82.84, "Change of On-Stream
Site-Identification Numbering System," dated May 13, 1982.
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The downstream station identification numbers have been converted to a
variable-length format (from 8 to 14 digits) for on-stream sites. The
conversion left-justified the present 8-digit number in position 2-9 of the
station identification number field so that additional digits may be added as
required. Additional digits should be added with prudence because the more
digits that are added, the more restrictive the number becomes. Adding one
digit at a time to the station number will retain more flexibility for future
stations. The preferred way is to add digits to the immediate right of the
number, for example: 14023412 could become 140234121 rather than
14023412000001 .

For the most part, the order of publication of gaging stations is the
downstream order and station-number sequence. Exceptions are for reservoirs,
diversions, or return flows that are listed in groups, after listings of other
records for the basin.

The first two digits of the station number indicate the Part or major drainage
system formerly used for Water-Supply Papers and the last 6 digits indicate
the downstream order within the Part.

In determining the correct downstream order for a reservoir gaging station,
the station is considered to be at the dam, even though the gage itself may be
some distance upstream from the dam. Therefore, a hydrologic-data station on
a tributary that enters a reservoir between the reservoir gage and the dam
would nonetheless be listed ahead of the reservoir gage. Where tributaries
enter a reservoir from opposite sides, or at various points around the
perimeter, the downstream order generally will be determined by the order in
which the tributaries entered the river before the dam was constructed. For a
few special situations, such as tributaries to a lake with no outlet, the
"downstream™ order had to be arbitrary.

A distributary--whether a natural channel or a manmade diversion from a
stream--is inserted in downstream order as if it were a tributary to the
stream at the same point. In other words, the same order of listing applies
whether the gaging station is on an inflow or outflow channel. In a few rare
cases, perhaps on transbasin diversions, the record may be more important as
inflow to the receiving stream than as outflow from the exporting stream. If
this is the case the diversion may be listed as a tributary to the receiving
stream. Return flows are considered tributaries. For a canal diverting at the
end of a dam, the canal gaging station is listed ahead of the reservoir
station. If a canal diverts from each end of a dam, the downstream order of
the two canals is arbitrary. Canals having reversible flow or those which
involve more than one diversion or more than one delivery point present many
problems for which assignment of downstream order and number must be
arbitrary; however, a single station number should be assigned to each
station.
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The downstream-order and numbering system is illustrated by the sketch (fig.
1) on the following page of a hypothetical river basin showing gaging stations
assigned station numbers in the proper downstream order.

Figure 1.--Caption on next page--belongs near here.

Following is a listing of stations for the hypothetical river basin shown in
the sketch:

RED RIVER BASIN
Bast Fork Green River (head of Red River):

04710000 Bast Fork Green River tributary No. 2 near Accccececsee
04711000 East Fork Green River tributary near Accccccccccescess
04711150 East Fork Green River at A.cc.cccececcccsccaccsccsacncaca
04711300 North Fork Green River at A....ceceececcccccccsccscane
°u711550 Gmen River neat' c‘...........‘.............‘.‘....‘..‘..
Rainbow Reservoir:
04716005 Rainbow Wash above Rainbow Reservoir, at C.ecceccccccens
White River (head of Gray River):
047 17505 White River tributary near B.ecc.ccccccccceccccnccns
04718500 White River at Becicececcecccneccccacacnccccccasccnccans
04719500 C].ear C!'eek near Beceosocosssacssscscacsscsscssscsssossne
04720005 Crystal Creek near Be.cccecececcccccccccncccncnns
04722500 Black River near Bucesececccsscacscccscsccocsscsacns
Gray River (continuation of White River):
04724205 Silver Creek near C..ccececcccccceccccccccccccnncsnse
0h724505 Gray River near C..cccccecccececcccccecenccacsnccasccns
04724800 Rainbow Reservoir tributary near C..ccccceccccececscccse
04725000 Gray River at C (discontinued).cc.cecceccccccccccccocss
04725200 Blue River diversion from Rainbow Reservoir, at C.....
04725500 Rainbow Reservoir at Cieceeccececaccscesccaccssnccnccnccna
04725600 Green River below Rainbow Reservoir, at C.c.ccccececccccae
Blue River:
04727000 Yellow Creek near C..cccececccsccnccscnccnccncncccns
04727500 Blue River near C.ceeccescccscccsecncascssscccscccancne

Red River (continuation of Green River):

04730000 Brown Wash near C..ccececcecccscccccccnsncsccscccsncccan

0"‘733000 mddy Creek at Devececossceccaccecccccacaccscssncsccssean
Little Muddy Creek:

04733200 Little Muddy Creek tributary near D..cccececcene

0“73,"000 Red River rlear D.....‘...........................‘.......
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The sample list includes a reservoir gage, tributaries to the reservoir,
diversions, and unnamed streams. It should be noted that, when two streams
join to form a stream of a different name, the stream having the larger
drainage area at the confluence is considered the headwater or main stream.
Station 04725000 was discontinued during the report period due to the filling
of Rainbow Reservoir.

Numbering system for wells and miscellaneous sites

The latitude-longitude identification numbering system is described and
illustrated in the sample introductory text (Appendix A, example 8). Besides
being used for all ground-water wells, this numbering system may be used for
off-stream sites and also may be used for certain on-stream sites where there
is difficulty in assigning a meaningful downstream order number. The
mimbering system provides a retrieval number for data of the following types.

1. Wells. (See p. 29.)

2. Large open-water areas (lakes, reservoirs, bays, and so forth).

3. Water-quality miscellaneous sampling sites.

4, Surface-water sites at which miscellaneous measurements are made
and for which the "downstream order" station-identification number
is not (or cannot be) assigned.

If appropriate, Districts are encouraged to provide a brief explanation of the
local well-numbering system. (See Appendix B, example 21.)

Records of Stage and Water Discharge

Examples of this and each of the following subsections are given in the sample
introductory text (Appendix A, example 8). One of the principal changes in
format for this section of the introductory text is the inclusion of a new
section, "Data Presentation," which utilizes the paragraph headings as they
normally appear in the station mamuscript of gaging-station records to present
an explanation of the records to users of the report. This modified text is
recommended because the material has been reorganized under simplified section
headings that focus the reader's attention on concise explanations of the
purpose of each paragraph.

Two other major revisions in the explanation of the records of stage and water
discharge are the result of a policy change concerning reporting estimated
daily discharges. Beginning with the 1985 water year, all estimated daily
values either will be flagged in the daily-discharge table or identified by
date in the REMARKS paragraph of the station description. The previous
guidelines only required identification of estimated daily values in the
REMARKS paragraph if the effective period of estimation exceeded 30 days or
included the maximum discharge for the year. Now, for some Districts, the use
of the REMARKS paragraph will be expanded to include the listing of dates for
all estimated days, regardless of the length of the estimated period. The
other option, available to all Districts that retrieve the daily-discharge
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tables using the Prime computer system, is flagging estimated daily values
directly in the data tables. The two principal revisions to the introductory
text that have been made to inform users of this important policy change are
the redefinition of the purpose or potential use of the REMARKS paragraph in
the "Data Presentation" section and the addition of a new section,
"Identifying Estimated Daily Discharge."

Data collection and computation

This section describes the methods and frequency of collecting streamflow data
and computing water-discharge records. Certain parts of this section may be
modified or omitted if not applicable to the District. The paragraph
describing the items in the monthly summary may be modified according to the
units used within the District. A discussion of the methods used for
estimating daily-discharge records should be included; and the user should be
referred to the next two sections, "Data Presentation" (REMARKS paragraph) and
"Identifying Estimated Daily Discharge," for information on how estimated
daily-discharge values are identified in station records.

Data presentation

A brief explanation of each paragraph heading appearing in the station
description will be given. The structured format in Appendix A, example 8 is
recommended. In the example each paragraph heading is listed separately,
followed by an appropriate explanation, in the order in which it appears in
the station description. A brief explanation of the daily tables and their
sumnaries also should be included.

The REMARKS entry for this section is now especially important because it
explains to the user the procedures for reporting estimated daily

discharges. The following REMARKS statement is recommended for all State data
reports:

REMARKS .~-Al1l1 periods of estimated daily-discharge record
will either be identified by date in this paragraph of
the station description for water-discharge stations or
flagged in the daily-discharge table. (See next section,
"Indentifying Estimated Daily Discharge.") If a remarks
statement is used to identify estimated record, the
paragraph will begin with this information presented as
the first entry. The paragraph is also used to present
information relative to the accuracy of the records, to
special methods of computation, to conditions that affect
natural flow at the station and, possibly, to other
pertinent items. For reservoir stations, information is
given on the dam forming the reservoir, the capacity,
outlet works and spillway, and purpose and use of the
reservoir.
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Those Districts that publish medians of the yearly mean discharges should
insert a sentence following the discussion of "average discharge" as follows:

In addition, the median of yearly mean discharge is given
for stations that have 10 or more complete years of record,
if the median differs from the average by more than 10
percent.

Publication of skeleton rating tables is not recommended; however, they may be
published if the District thinks they serve a useful purpose. If such tables
are published, the following paragraph should be inserted after the entry
"Extremes for Current Year."

Skeleton rating tables immediately follow the "Extremes for
Current Year" paragraph for stream-gaging stations where
they serve a useful purpose and the dates of applicability
can be identified easily.

A skeleton capacity table for all reservoirs for which daily records are
published should be published each year, and a reference to skeleton capacity
tables included in each report. If evaporation or precipitation data are
published for one or more reservoirs, a statement to that effect should be
added to the paragraph describing the skeleton capacity tables.

The use of footnotes to the daily table should be avoided, if possible,
because of difficulties in printing symbols on some computer printers. Follow
the criteria given in the section "Footnotes and Reference Marks" wherever
possible. Data tables with flagged estimated discharges will have "e
Estimated" automatically printed as a footnote.

Identifying Estimated Daily Discharge'

This new section under "Records of Stage and Water Discharge" will, in
combination with the modified REMARKS statement to be placed in the "Data
Presentation" section, provide users with an explanation of the procedures
used for identifying estimated daily discharge in State data reports. The
wording should be as follows:

TBecause the total number of ranks in the sample introductory text
(Appendix A, example 8) is only three, the heading for this section will
appear in the data report as a third-order heading (Caps and Lowercase,
Centered). See, also, the sample CONTENTS (Appendix A, example 5) for proper
placement and rank of this new section.
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Estimated daily-discharge values published in the water-
discharge tables of annual State data reports are
identified either by flagging individual daily values
with the letter symbol "e"™ and printing a table footnote,
"e Estimated,™ or by listing the dates of the estimated
record in the REMARKS paragraph of the station
description.

If the data tables are obtained by the user by computer retrieval rather than
from published data reports, the estimated daily values will be identified by
flags if the retrieval was from the District's Prime computer system. Users
obtaining the tables by computer retrieval from the national WATSTORE computer
system will receive a warning message that the discharge tables may contain
estimated values and instructions to contact the District office for further
information, if desired.

The guidelines to Districts for identifying estimated daily discharges are
summarized as follows:

1. Districts must identify estimated daily discharges in State data reports
beginning with the 1985 water-year reports.

2. Districts should modify the introductory text of the State data report
to inform users that all water~discharge station records will now
identify estimated daily discharge. This involves revising the
explanation of the purpose or potential use of the REMARKS paragraph in
the "Data Presentation" segment of the explanation of the records of
stage and water discharge and the addition of a new subsection titled
"Identifying Estimated Daily Discharge" under the "Records of Stage and
Water Discharge" section.

3. Districts must identify all daily discharges that were estimated using
any method other than the normal application of a stage, velocity, or
stage~fall rating at the gaging station, such as comparison of
hydrographs with nearby stations, interpolation between discharges on a
recession, and use of weather records. Both periods of lost record and
periods for which the stage~discharge relation was invalid because of
backwater or other reasons will be identified.

4, Districts using the WATSTORE computer system for retrieving water-
discharge data tables for use in preparing the State data report will
identify estimated daily discharge in the REMARKS paragraph of the
station description. This method of identification is required because
estimated daily values cannot, at this time, be flagged in the WATSTORE
computer files. Users obtaining data tables by computer retrieval from
the WATSTORE computer system rather than from published data reports
will receive a warning message that the discharge tables may contain
estimated values and instructions to contact the District office for
further information, if desired.
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5. Districts using the Prime computer system will, without exception, be
required to flag estimated daily-discharge values in the computer
files. This procedure will permit users obtaining data tables by
computer retrieval from the Prime computer system (rather than from
published data reports) to receive the estimated-discharge information
without referring to the station description.

6. Districts using the Prime system for retrieving water-discharge data
tables for use in preparing the State data report will have two options
for identifying estimated discharge in gaging-station records. They may
either identify the estimated values by flagging them in the data table
or by listing the dates of the estimated record in the REMARKS paragraph
of the station description. A Prime computer software program will
provide a special retrieval option for those Districts preferring to use
the REMARKS paragraph, permitting the data tables to be retrieved
without flags or the accompanying footnote. Flagging the estimated
values in the data tables is recommended but is not mandatory.

T. Districts that use the REMARKS paragraph for identifying estimated
discharge in State data reports should always present the estimated
record as the first entry of the paragraph, as in the following
examples:

REMARKS .--No estimated daily discharges during water year. Records
good.

REMARKS .~-Estimated daily discharges during water year: Nov. 26-29,
Mar. 21-28, May 29 to June 1, and Aug. 6-21. Records good except for
periods of estimated record, which are poor.

See the "Remarks" section under "Manusecript Station Description" for
detailed instructions on using the REMARKS paragraph to identify
estimated daily discharges and to assign accuracy to the daily-
discharge record.

Districts preparing the State data report using the Prime computer system will
have two retrieval options available to make the preparation easier. District
personnel will be able to manually input daily discharges with the option to
flag or not flag these values as estimated days (digital record might be lost
but backup graphic record is available). There will be a "summary option"
available that will provide a computer printout of all dates in the water year
for which estimated days were entered into the Prime computer files. This
printout will allow Districts to check the estimated days reported in the
REMARKS paragraph if that reporting option was selected.

Accuracy of data

This section describes the tasis for accuracy rating of the data, the rounding
procedure used in reporting discharge figures, and the effects on runoff due
to various factors.

25



INTRODUCTORY TEXT

Other data available

This section describes data collected by the Distriet but not mentioned in the
preceding sections, and data collected by State agencies or other Federal
agencies. Reference may be made to miscellaneous sites, results of seepage
investigations or other special studies, and precipitation records, to name a
few. Records for partial-record stations for the current water year should be
included in the data report; reference to a special report containing partial-
record data is not an acceptable substitute. Mention also should be made of
detailed information on file in the District (or Subdistriect) office.

Organization of this section is left to the discretion of the individual
Districts. The sample text in Appendix A, example 8, demonstrates how one
District handled this section. Statements in the example may be modified (or
omitted) as desired.

Of increasing concern, in light of the revolution in computer and
communication technology, is the need to make users more aware of the sources
of information available to them within the Geological Survey. In order to
meet this need and to elevate user awareness of our products and services,
Districts may want to include in their introductory texts information on the
following three important activities within the Water Resources Division that
help to identify and improve access to the vast quantity of existing water
‘data:

1. The National Water Data Exchange (NAWDEX), which indexes the water data
available from more than 400 organizations and serves as a focal point
to help those in need of water data to determine what information
already is available.

2. The National Water Data Storage and Retrieval System (WATSTORE), which
serves as the central repository of water data collected by the U.S.
Geological Survey and which contains large volumes of data on the
quantity and quality of both surface and ground waters.

3. The Office of Water Data Coordination (OWDC), which coordinates Federal

water-data acquisition activities and maintains a "Catalog of
Information on Water Data."
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Records of Surface-Water Quality1

A short introductory paragraph explaining why surface-water-quality data
ordinarily are obtained at or near stream-gaging stations and informing the
user of the variety of the types of data and measurement frequencies contained
in the report should be included here. Following this paragraph, records
should be explained under the following subheadings:

Classification of Records

Arrangement of Records

On~site Measurements and Sample Collection
Water Temperature

Sediment

Laboratory Measurements

Data Presentation

Remark Codes

Examples of this and each of the above subsections are given in Appendix A,
example 8.

Classification of records

. This section describes the three classifications for surface-water-quality
sites, explains the distinction between "continuing records" as used in the
report and "continuous recordings," and refers the user to a map showing the
locations of the surface-water-quality stations.

Arrangement of records

This section describes the arrangement of the surface-water-quality records in
the data report. The discussion should describe not only the placement of the

records for the continuing water-quality stations but also that for partial-
record stations and miscellaneous sampling sites.

TAt the District's option, the information presented in this section and
. the section, "Records of Ground-Water Quality," may be combined in a single
section, "Records of Water Quality," to follow the explanation of the records
of stage and water discharge.
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On-Site measurements and sample collection

This section describes the methods used in collecting surface-water-quality
data to assure that the data obtained represent the in situ quality of the
water. Publications on "Techniques of Water-Resources Investigations" that
describe procedures for on-site measurements and for collecting, treating, and
shipping samples are cited. A brief reference should be made to the records
published for water-quality stations equipped with digital monitors.

Water temperature

A discussion of water-temperature measurements should be presented with a
brief reference to temperature-recording instruments included.

Sediment
This section describes the collection and analysis of sediment samples. The
discussion should include a brief reference to the types of sediment records

published in the data report.

Laboratory measurements

This section describes how and where each sample collected by the Distriet is
analyzed. Districts should revise the example paragraph in Appendix A,
example 8, to make it appropriate to their individual situations. If samples
are analyzed in cooperator-managed laboratories, the name and location of the
laboratory should be given.

Data presentation

This section describes the format of surface-water-quality records in the
report. For those stations that are interleaved with water-discharge records,
the individual manuscript headings are described to the user in a paragraph
format similar to that shown in the "Data Presentation"™ section under the
heading RECORDS OF STAGE AND WATER DISCHARGE. The discussion should include a
brief description of the format for the surface-water-quality partial-record
stations and miscellaneous sampling sites. Districts will need to revise the
last paragraph to make it appropriate to their individual situations. For
example, some Districts do not assign "downstream order" identification
numbers to miscellaneous sampling sites. Also, many Districts publish the
water-quality records for partial-record stations and miscellaneous sampling
sites in a single table. (See Appendix A, example 27.) For District
personnel involved in preparation of the station records, a detailed
discussion of each paragraph of the station description is given in the
section "Description Headings" beginning on p. 149.

Remark codes

This section presents a list of the remark codes that may appear with the
water-quality data in the report and lists the corresponding remark next to
each symbol.
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Records of Ground-Water Levels

This section describes to readers the water-level records contained in the
report. The introductory paragraph should state that the published records
represent only a basic network of wells selected to provide a sampling and
historical record of water-level changes in the Nation's most important
aquifers, and reference should be made to the appropriate map showing the
locations of the observation wells in the network. Records are not included
for wells measured only once, and are not necessarily included for all of the
wells measured regularly over a number of years as part of a larger network.
The number of wells for which records are included should be given, and the
user should be informed of other records available that have not been
published in the data report. If data from project wells are included, this
should be explained. Examples of this section of the introductory text, as
published by two States, are shown in Appendix B, example 22. Appendix A,
example 8, shows the introductory text discussion of ground-water-level
records in the new format.

Data collection and computation

This section describes how the records are obtained; how they are arranged for
publication; and how the water-level measurements are reported with reference
to land surface. A brief discussion of the accuracy of water-level
measurements also should be included.

The unique well identification number and the local well name or number that
serves to more readily locate the well, previously explained in the section
"Station Identification Numbers," should be mentioned within the context of
explaining the arrangement of the tables for publication.

The section may include basic text on State aquifers (such as a brief
description of the State's major aquifers), normal patterns of seasonal water-
level fluctuations, (such as normally high levels in spring and low levels in
winter), and areas of water-level declines due to pumping, but significant
information relating to the water-year record should be included only under
"Summary of Hydrologic Conditions".

Data presentation

This section provides users of the report with a brief explanation of each
paragraph heading appearing in the station description of the well records and
of the data tables that follow. Further, more detailed information on the
format to be used for preparing well and water-level records, intended
primarily for District personnel concerned with preparation of ground-water
data for publication, begins on page 170. The section is titled "Ground-
Water-Level Data" and it contains specific information and examples for each
of the paragraph entries and describes the various formats available for the
water-level tables that follow. (See Appendix A, example 8.)
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Records of Ground-Water Quality

This section describes to users the records of ground-water quality published
in the data report. The introductory paragraph should present a brief general
discussion of how and why ground-water-quality records may differ from other
records contained in the report.

Data collection and computation

This section describes the methods and frequency of collecting and analyzing
ground-water-quality data by the District. Some discussion of sampling
techniques may be included. If the collected samples were obtained from a
Statewide ground-water-quality monitoring network, or if the samples were
collected at specific locations for areal studies or for other uses, this
information should be stated. Distriets should revise the example paragraphs
contained in Appendix A, example 8, to make the description appropriate to
their individual situations.

Data presentation

Use this section to describe the location of the ground-water-quality data in
the report and explain how the well records are arranged and identified in the
table. For ground-water-quality records, a single table is used to report
data for multiple wells and no descriptive statements or paragraphs precede
the data. However, the well number, depth of well, date of sampling, and
other pertinent data are given in the table. An example of the format for
reporting the data is given in Appendix A, example 34. Further guidelines
pertaining to preparation of the table containing ground-water-quality data
are in the section "Ground-Water-Quality Data" beginning on page 175.

Records of Precipitation Quality

Data collection and computation

Some Districts presently collect precipitation-quality data and many others
will do so in the future. Precipitation-quality records differ from other
water-quality records in that they generally represent composite samples
collected over a period of time. A section discussing precipitation-sampling
instrumentation and methods should be included in the "Explanation of Records"
section of the introductory text, if appropriate.
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Districts that publish precipitation-quality data may structure this section
to meet their individual needs. If no precipitation-quality data are
collected within a District, this section should not be included in the
report.

Data presentation

Precipitation-data tables should be in the last section of the data report,
immediately following the section on "Quality of Ground Water." The order of
presentation of the records should be alphabetical by county (or other
geographic division). Within each county, the stations should be arranged in
order of increasing site-identification numbers. The format arrangement for
publishing quality-of-precipitation data is a deseriptive heading for the
station followed by the table values. The section "Precipitation-Quality
Data" discusses description headings and the composition of the tables and
provides an example of a precipitation-quality data table.

Access to WATSTORE Data

Beginning with the 1983 water-year, all State data reports have included in
their introductory text a new section "Access to WATSTORE Data." This became
necessary because revisions of water-quality hydrologic data will no longer be
published in State data reports, and appropriate changes made by updating the
WATSTORE computer files has become the only requirement. This policy change
concerning publication of revisions places increased responsibility on the
Districts to enhance user awareness of all aspects of the WATSTORE Program.
The new section provides information on the purpose of WATSTORE and on how the
system may be used, and should be inserted in the introductory text
immediately after the explanation of the records, as follows:

The National WATer Data STOrage and REtrieval System (WATSTORE) was
established for handling water data collected through the activities of the
U.S. Geological Survey and to provide for more effective and efficient
means of releasing the data to the public. The system is operated and
maintained on the central computer facilities of the Survey at its National
Center in Reston, Virginia.

WATSTORE can provide a variety of useful products ranging from simple data
tables to complex statistical analyses. A minimal fee, plus the actual
computer cost incurred in producing a desired product, is charged to the
requestor. Information about the availability of specific types of data,
the acquisition of data or products, and user charges can be obtained
locally from each of the Water Resources Division's District offices (see
address given on the back of the title page).
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General inquiries about WATSTORE may be directed to:

Chief Hydrologist

U.S. Geological Survey
MS 437 National Center
Reston, Virginia 22092

Definition of Terms

This section, a sample of which is given in Appendix A, has been standardized
over the years. Definitions for the most part are based on those given in
Water-Supply Paper 1541-A. Terms listed in the sample that are not used in
the report may be omitted. However, if a District wishes to list definitions
for all terms in order to be consistent with other Distriects, it should do so.

Any proposed changes in definitions must be submitted to Chief, Publications
Planning Unit, for approval.

Publications on Techniques of Water-Resources Investigations

This section is a brief catalog listing of publications describing the
techniques of collecting, computing and analyzing hydrologic data. The list
is arranged by major subject headings called books and is further divided into
sections and chapters. (See Appendix A, example 8.) It will be updated
periodically and will provide users references to all techniques publications
cited in the introductory text. This list will be provided by the
Publications Planning Unit for all State data reports. (See the section
"Preparation of Camera-Ready Copy for Direct-Image Offset Printing.")

Illustrations

Illustrations can be useful tools in summarizing data, showing trends, making
comparisons, and so on. If properly used, they can make the data report a
more useful and informative product. They should be helpful to the users of
the report, simple to prepare and to print, easily understood, and should not
add appreciably to the cost or delay the publication of the report.
Photographs are not permitted.

The only illustrations required in a State data report are maps showing the
location of hydrologic-data sites for which records are being published.
However, illustrations are very useful in data reports, especially in the
introductory text, and each District is encouraged to use its own initiative
in determining which illustrations would be appropriate for its particular
needs. Examples of maps showing the location of hydrologic data sites are
given in Appendix A, example 8; examples of illustrations for the "Summary of
Hydrologic Conditions" are given in Appendix B, examples 1 and 2 beginning on
p. B=1. The illustrations for the section "Summary of Hydrologic Conditions"
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Tllustrations

should be placed within the section itself and not separated by other sections
of the introductory text. Maps and several other illustrations useful in data
reports are discussed below:

Maps of Hydrologic Data Sites

Maps showing the location of hydrologic data sites for which records are being
published are required. The following guidelines for maps should be

observed: a simple base should be selected; reduction must be to page size
(no fold-out is permitted) or to two facing pages. Symbols and station
numbers must be clearly shown. Printing should be in black only, but the base
may be "screened" to make it appear gray instead of black. The surface-water
base map should show stream drainage and lakes, with names for the major
streams and as many gaged streams as possible without cluttering the map. For
the well-location map, counties (or other geographic designations) should be
shown and named. Latitude and longitude lines (degrees only) should be shown
along the margins of the map. The State name is not needed on the map,
because it will appear in the title, unless the report covers more than one
State, in which case the names should be shown within the State boundaries.

If gaging stations are shown in adjacent States, the names of those States
should be shown. The names and locations of a few cities and towns may be
shown, but these should be no greater than the density shown on the U.S. base
map, scale 1:2,500,000.

If possible, the scale of the base map should be such that a reduction of
about 50 percent will result in a page-size map--maps are limited to 9 by 7
in. so the original map should be no more than 18 by 14 in. The shape or
length-width ratio of the area to be covered by the map will of course govern
the placement on the page. If the map cannot be reduced to fit on a single
page or on facings pages and remain legible, it may be cut into three or more
segments and placed on the following page or pages. A small index map should
identify each map segment, its relation to other segments, and to the page on
which they appear. Fold-out and two-color (or more) maps are not permitted.

Location sites should be plotted using the approved symbols used in the
station-location maps in the sample introductory text given in Appendix A,
example 8. The down-stream station number should be lettered large enough so
that after reduction each number is legible. In many areas, the size of the
numbers will be governed by the density of the sites; and expanded inset maps
may be necesary for some areas where stations are dense. Separate maps may be
required for each type of hydrologic data or for partial-record stations. The
maps should have a scale, a title, and an explanation of symbols and numbers
as shown in the sample maps in Appendix A, examples 8 and 14.

Schematic Diagrams

Reports may include schematic diagrams to illustrate a complex pattern of
streamflow at hydrologic data sites, such as diversions and return flows. An
example of a schematic diagram is included in Appendix B, example 8.
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Hydrologic-Conditions Bar Graph

Reports may include bar graphs that show monthly and yearly runoff compared
with medians for two or more gaging stations. An example of a bar graph is
included in Appendix B, example 1. The diagram may be placed on a separate
page in the SUMMARY OF HYDROLOGIC CONDITIONS. The size of camera-copy
(including title and running head) should be no larger than 9.8 by 7 in. The
discharge for each month is plotted as a bar adjacent to the bar showing
median discharge for that month for the desired period. The bars may be
plotted as monthly mean discharge in cubic feet per second, or monthly
discharge in acre-feet. The title should read: "Figure . Discharge
during __ water year compared with median discharge for at three
representative gaging stations". Be sure to include a reference to the figure
under SUMMARY OF HYDROLOGIC CONDITIONS.

Bar graphs that compare the range in concentration of water-quality
constituents during the water year with the average for the period of record
also may be used.

Other illustrations, such as runoff maps, hydrographs of major floods,
comparison of average reservoir storage for the year with average of record,
graphs of tidal cycles or other events also may be included.

Ground-Water-Level Hydrographs

Hydrographs that illustrate changes in ground-water levels are recommended,
for they portray seasonal or long~term trends in an easily understandable
form.

The number of hydrographs and periods of record depicted in the station
records are optional. If the intent is to represent the annual tabular
measurements graphically, a short-term (2 or 3 years) hydrograph may be
included with each record. (See Appendix A, example 30.) If the intent is to
show how the annual measurements relate to the long-term record, a long-term
hydrograph may be included with an explanation text or a long~term dual
hydrograph showing annual highs and lows can be used (Appendix A, example 33).

Hydrographs should be labeled as to whether they are plots of monthly lows,
annual highs and lows, daily highs, and so on; dashed segments or other
symbols used on the graphs should be explained.

Hydrograph plotting programs are used by several Districts. Assistance in
determining the feasibility of using one of these programs can be obtained
from the Office of Computer Technology, U.S. Geological Survey, 440 National
Center, Reston, Virginia 22092.
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"I" SURFACE-WATER-QUANTITY DATA

Publication of surface-water hydrologic data has been an established practice
for many years, and the same methods and format will continue to be used for
presenting the data. Water-discharge and water-quality records for a given
station are grouped together (interleaved), so far as practical, with water-
discharge records presented first. Manuscript headings providing information
on station locations, drainage areas, and other pertinent items are included
for all records except those regarded as miscellaneous or partial. Methods
and formats for data presentation and criteria for publication of records are
discussed in the following paragraphs.

Records Provided by Other Agencies

Some records collected and prepared by other agencies are provided for
publication in Geological Survey reports. The records must be accurate and
serve a useful purpose. A discussion of COOPERATION statements to be used for
acknowledging and qualifying the records provided is presented in the section
"Cooperation" under "Manuscript station description."

Inclusion of Records for Stations in Adjoining States

Records for selected gaging stations in adjoining States may be included,
especially along boundary streams and on interstate streams. Adjoining
Districts should work out a mutually agreeable system for exchange of station
records that will facilitate publication. No mention will be made that a
record is provided by another District.

Manuscript Station Description

The manuscript station description is the part of the station record that
contains essential information on the following items:

Basin name Gage

Station number Remarks

Station name Cooperation
Location Average discharge
Drainage area Extremes

Period of record Revisions

Revised records

Typical descriptions as headings for tables of daily discharge are presented
. in several examples in Appendix A.
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All quantitative and qualitative water-resources data for a station will be
grouped together. The station will be described first (basin name, station
number, location, and drainage area). Information will follow about water
discharge (period of record, revised records, gage, remarks, contents,
cooperation, average discharge, extremes, and tables of discharge, gage
heights, or contents). Water-quality information collected at the station
will be given in similar order, with descriptive headings preceding tabular
data. If the site of the water-quality station is the same as that of the
discharge gaging station, neither the LOCATION nor the DRAINAGE AREA
statements are repeated. Tables of chemical, physical, biological, and radio-
chemical data and so on that are obtained less often than once daily are
presented first. Tables of "daily values" of specific conductance, pH, water
temperature, dissolved oxygen, and suspended sediment then follow in sequence.
(See Appendix A, examples 18A and 18B.)

Specific information on each item mentioned above is discussed in the
following sections. The format for presentation of data is outlined, and
examples of the proper wording for statements most commonly used are given.
For the examples shown in the main text, dual units have been omitted because
their use is no longer required. However, for the full-page examples in
Appendix A that illustrate the complete station description format, deleting
the dual units was not always practical and some examples were reproduced
exactly as originally published.

Basin Name (Running Head)

The name of the river basin is placed at the top of the page of camera-ready
copy in capital letters, and is used as the running head for each station in
that basin. The name is the same as the basin name given in the list of
stations. For a gaging station (or reservoir station) on the main stem, such
as the Ohio, Mississippi, or Columbia River, the running head will be "OHIO
RIVER MAIN STEM", for example. The main-stem name will be used even though a
different stream name applies in the headwaters. Thus, the running head
"MISSOURI RIVER MAIN STEM" is used for stations on the Red Rock, Beaverhead,
and Jefferson Rivers in Montana.

To signify the beginning of the station records, the page (odd-numbered) just
preceding the section on surface-water stations, both quantity and quality,
should have the name "SURFACE-WATER RECORDS" centered on the page. (See
Appendix A, example 9.) An explanation of the remark codes used for water-
quality data should be included as shown in the example.

For reports that include records for more than one Part, the first station for
each Part should have a heading two lines above the basin name to identify the
Part. For example, in a report for which the sample list of stations
previously given would apply, the page where the first Part 8 station record
is given would contain the heading:
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. WESTERN GULF OF MEXICO BASINS

RIO GRANDE BASIN

Occasionally, short records from two gaging stations are combined on one
page. If the second of these two stations begins a new basin, the basin name
is used above that station record, just as if the records for the basin began
on a new page.

Certain stations have running heads that differ from the usual basin name.
These special running heads are used for diversions, groups of very minor
tributaries, islands, the St. Lawrence River basin, the Mississippi River
Delta, and Alaska and Hawaii among others.

Station Number and Name

The 8-digit (or more) station number and full station name in capital letters
is centered below the basin name. The State name will be in the two-letter
form used by the U.S. Postal Service. There will be two spaces but no
punctuation between the number and name. The Postal Service abbreviation is
permitted in the station name in the station description, the list of
stations, and the index. It should not be used in the introductory text of
the report except when given as part of an address that includes the zip

. code. (See p. 240 of WRD Publications Guide.)

When the station number is changed, only the new number will be shown,
followed by the word "(revised)" in parentheses for the first year following
the change. There will be no reference to the revision or the former number
in subsequent years. It is the responsibility of the District to correct the
station number in computer files for all affected data.

The station name should be chosen with care, and should be distinctive but
short, and insofar as possible, the same name should be used for all
equivalent records and different names used for nonequivalent records. The
full station name consists of five parts: (1) the feature name (stream, canal,
or reservoir); (2) the generic name ("River," "Creek," "Lake," "tunnel™ and so
on, (3) the term to indicate location ("at," "above," "below," "near," and so
on)'; (4) the place name (city, town, or major feature); and (5) the State or
States where the reference place name is located. Each of these items is
discussed below.

. 1Although the terms "above" and "below" are permitted in station names,
the phrases "upstream from" and "downstream from," respectively, are to be
used in their place elsewhere in the station desecription.
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The most recent U.S. Geological Survey topographic maps should be used as the
principal references for selecting station names. The name selected should be
distinctive but as short as possible. The use of distinctive names for
branches of a stream is preferred to terms "North Branch River" or
"West Fork Creek," for unnamed streams. Where the terms "Branch" or
"Fork" are used, the preposition "of" is omitted as "Salt Fork Brazos

River." However, in the name of a second fork or branch use the form "South
Fork of South Branch Potomac River."

Many small streams are not named on any map. However, if a stream is
important enough to be gaged, it should have a name. In this situation,
select a reasonable name and propose it to the United States Board on
Geographic Names (BGN), 523 National Center, Reston, Virginia 22092 (928-
6261). Forms are available from the BGN for this purpose. The name submitted
may be used in the meantime, provided it does not conflict with other names in
the vieinity. Any conflicts in name usage should be submitted to BGN.

The generic name is used to designate the physical or physiographic feature
being gaged. For a stream channel this might be "River," "Creek," "Wash,"
"Brook," "Run" (common in parts of the East), "Stream" (used in Hawaii and New
England), "Bayou," "Bogue," "Spring," "Draw," "Rio," "Rito" (the last two
Spanish). Other names that are more properly applied to topographic features
rather than stream channels are "Gulch,"™ "Arroyo," "Canyon," and "Coulee."
However these names have become established through use for many gaging
stations in the West. When naming a new station try to use the accepted
hydrographic terms. There are examples of the name "Canyon" being applied to
a gaging station in a broad valley because the confined reach far upstream was
designated "Canyon." It is preferable to use a name such as " Canyon
Creek" for the gaging station in such cases. For an artificial channel the
generic term is generally that used by the agency that constructed or controls
the channel. These names might be "canal," "ditch," "tunnel," "wasteway,"
"drain," "diversion," or the like. For a storage basin the name generally
would be based on usage of the controlling agency, and might be "Reservoir,"
"Lake," "Pond," or the like. Only one generic term should be used, as "Smith
Lake" or "Smith Reservoir" but not "Smith Lake Reservoir." Some names have
been designated by acts of Congress; those statutory names must be used.

The criterion for use of "at" or "near" is based on the distance of the
hydrologic-data station from the reference place name. When a new hydrologic-
data station is established, use "at" if the station is within a mile of the
nearest point of the reference place, provided this does not conflict with the
name of another nonequivalent station; use "near" if the station is more than
a mile away, provided this does not conflict with the name of a nonequivalent
station. Occasionally a problem is created when a station that was within a
mile of a town is moved to a location more than a mile away from town. If the
records are equivalent at both sites, the name need not be changed from "at"
to "near." Likewise, if a station that is more than a mile from a town is
relocated to less than a mile away, the name need not be changed from "near"
to "at." Neither is it necessary to change from "near" to "at" when the town
limits are extended so that a station is actually located within these

limits. In certain areas where several stations are located on the same
stream and towns are sparse it may be necessary to use terms such as
"upstream" or "downstream" in reference to tributaries, reservoirs, dams, or
other features, in order to provide a distinctive name for each gaging
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station. The term "at mouth” or "near mouth" will be helpful in a few special
cases.

The reference location in the station name should be that of the largest city
or town within a rather small radius of the station, and should be a town in
the State in which the station is located, except as noted in the next
paragraph. The place name should serve to locate the station within a
reasonably small region of the State; it should appear on a recent topographic
map and preferably on the State base map. In rare instances, a dam or other
structure is more important than a nearby town; if the dam or structure is
shown on maps, it may be a more suitable reference for use in the station
name.

The final item in the station name, the State name, is that of the State where
the reference location is situated. When two State names are used as part of
the station name for a stream crossing a State boundary, give the full name of
States in downstream order (for example, "North Platte River at Wyoming-
Nebraska State line"). When two State names are used as part of the station
name for a stream that forms a State boundary, give the States (abbreviated)
in alphabetical order (for example, "Colorado River below Davis Dam, AZ-NV"),

Changes in station names should be avoided. If a station name must be
changed, give the new name first and the old name below in parentheses, as
follows:

06442000 MEDICINE KNOLL CREEK NEAR BLUNT, SD
(Formerly published as Medicine Creek near Blunt)

The parenthetical phrase will be shown only in the report for the year in
which the change is effective. In subsequent years, the statement will be
included in the PERIOD OF RECORD section of the report (see "Name Changes," p.
51).

A parenthetical phrase under the station name (and above a former name, if
any) will be used to identify an "International gaging station", a "Hydro-
logic .bench-mark station," or a station in any other special network or
program,

In summary, each station name should be brief yet distinctive, and in
accordance with local usage and criteria for assigning geographic names.

Location

The first paragraph of the station description has the heading LOCATION.

(Note that paragraph headings are in capital letters). The location of the
principal gage with respect to the cultural and physical features in the
vicinity and with respect to the reference place mentioned in the station name
are given under LOCATION. Information on former locations of the gage, and on
locations of auxilary gages used to determine fall, are given under the GAGE
paragraph. In addition, when the location of the gage is changed during the
year, a statement will be given under LOCATION, as shown in the following
example: "Prior to Apr. 27, 1975, at site 1,200 ft downstream." This type of
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statement will be given in the report of the water year in which the change
occurred, but not in later reports.

The information given under LOCATION should be obtained either from the most
accurate maps available, or by actual measurements at the station. The
information should be in sufficient detail to enable the user of the records
to locate the station readily on available maps and perhaps in the field. The
description should be complete enough to prevent confusing the station in
current operation with one that may formerly have been operated in the
vicinity. In general, unless there are special reasons for doing otherwise,
location refers to the structure (gage house), not the intake or bubble
orifice. The information that should be included under LOCATION is discussed
in the following paragraphs.

Latitude and longitude

The latitude and longitude of the gaging station should be determined and
reported to the nearest second, to enable users of the report to locate
precisely the gaging stations in the field on large-scale maps, and
minimize the likelihood of similar latitude-longitude identification
numbers.

Landlines

In States covered by public-land surveys, the location of the gage with
respect to landlines may be given if desired. Give the quarter (or
quarter~-quarter) section rather than "near the South quarter corner" or
"near the center".

County name

The name of the county (or corresponding political unit) in which the gage
is located will be given after the landline location (or latitude and
longitude), for all stations. This identification has been prompted by the
interest in county and local planning. Do not give the name of the county
in which the reference place is located if different from the county in
which the gage is located.

Hydrologic-Unit number

The Hydrologic-Unit number for the site, identified from hydrologic unit
maps, will follow the county name. The number designation will be in the
form "Hydrologic Unit 11040007," for example.
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If the gage is located on Federal land, include an identifying statement
immediately following the Hydrologic Unit number, such as "National park,”
"monument ," "forest," "Indian reservation," or "military reservation." If
the gage is located on a Spanish land grant, this information also may be
given.

Next state which bank the gage is on, as "on right (left) bank", then give
the approximate distance from the gage to the various cultural and physical
features, proceeding from the nearest to the farthest features. If the
distance is measured in an air line, give its compass direction, using the
eight points of the compass. If the distance is measured along the stream,
refer to the distance as "upstream" or "downstream". If the gage is
located downstream from a nearby reservoir, give the distance from the

dam. Give distances in feet or miles; do not use yards or other English
units. Express parts of a mile as a decimal to the nearest tenth. Common
fractions of a mile will not be used.

Dams

The LOCATION paragraph for each reservoir should give the name of the dam,
if named, and the stream on which it is located. For example, ". . . at
right intake tower of Coolidge Dam on Gila River". For an offstream
reservoir: ". . . on right bank near abutment of Horsetooth Dam on
tributaries of Cache la Poudre River . . .".

Bridges and stream banks

If the gage is at a bridge or culvert, state whether the gage is located on
the upstream or downstream side and whether it is located on a bank, near a
bank, or near the center of a bridge span. The exact location along the
span need not be given for gages that are attached to a pier or pile bent--
for example, "on right bank at upstream side of bridge on U.S. Highway
66"; "near left bank on downstream end of pier of Congress Street Bridge";
near center of span on upstream side of bridge on State Highway 32"; "on
left bank 50 ft upstream from culvert on northbound lane of Interstate
Highway 270".

Towns and other culture

The town or other feature used in the station name should be referred to
under LOCATION, giving distance and direction. If this town or feature is
not shown on the base map of the State, include also the distance and
direction from a town that is shown on the base map. Use distance from
center for any town shown only as a spot on the base map. For larger
cities where city limits are shown on the base map, refer to some specific
point in the city.
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Tributaries

Include reference to the nearest tributary shown on the State base map,

and to important tributaries that are reasonably close to the gage, giving
the upstream or downstream distance of the station from the tributary.

Also give the distance of the gage upstream or downstream from a minor
tributary not shown on the State base map, if necessary, to definitely
locate the station and to identify the drainage basin. Only rarely should
it be necessary to refer to an unnamed tributary, but if it is, use the
form: "0.8 mi upstream from small left-bank tributary". If the tributary
is a fork of the stream on which the gage is located, a short form of the
name of the tributary (such as East Fork) can be given, unless there is a
complication of forks or branches; for example: "3.4 mi downstream from
confluence of North and South Forks". Note that the word "confluence" is
only used to indicate that two streams of different names join to form a
stream bearing a third name. Do not use the word "junction", because it is
generally considered to refer to the joining of the works of man, as two
railroads or highways. Reference to a tributary may be omitted if it is so
far from the gage that reference to it serves no useful purpose. If the
station is relatively close to the mouth of the stream being gaged, give
the distance upstream from the mouth. Note that the wording is "10 mi
upstream from mouth"™ not "upstream from Mississippi River".

When published discharge is computed from a point substantially different
from that of the gage location because the flow of a downstream tributary
is included or flow of an upstream tributary is excluded, that fact should
be brought out under LOCATION, in the form: "Records include flow of Willow
Creek."

River mileage

If river mileage has been established, for a stream, this information
should be included as the last item under LOCATION, as ". . . and at mile
50.5." Bulletin 14 (October 1968) of the Water Resources Council, titled
"River Mileage Measurement", will be helpful in making these
determinations. The source of the mileage figure will not be given. River
mileage will be omitted for those stations located so close to the mouth of
the river that the statement ". . . miles upstream from mouth" is more
appropriate.

If only one item under LOCATION is revised, insert the correct figure or
statement, followed by the word "(revised)" in parentheses. If more than one
item under LOCATION is revised, head the paragraph "LOCATION (REVISED)." The
word "(REVISED)" is used only in the first report containing the revised
figure or statement.

42




Manuscript Station Description (Drainage Area)

Several examples of LOCATION paragraphs are given below.

o LOCATION.—Lat 28°05'03", long 80°45'11", in NE 1/4 sec.6, T.28 S.,
R.36 E., Brevard County, Hydrologic Unit 03080101, on left bank 10 ft
upstream from bridge on U.S. Highway 192, 1.0 mi downstream from
Sawgrass Lake, 1.8 mi upstream from Lake Washington, and 9.2 mi west
of Melbourne,

o LOCATION.--Lat 33°31'17", long 90°11'03", in SW 1/4 sec.10, T.19 N.,
R.1 E., Choctaw Meridian, Leflore County, Hydrologic Unit XXXXXXXX,
on left bank 110 ft downstream from bridge on U.S. Highways 49E and
82 (01d) in Greenwood, 0.4 mi downstream from Palusha Bayou, 3 mi
downstream from confluence of Tallahatchie and Yalobusha Rivers, and
at mile 169.4.

o LOCATION.—-Lat 36°56'22", long 80°53'13", Wythe County, Hydrologic
Unit 05050001, on left bank 20 ft downstream from bridge on State
Highway 619 (revised) at Grahams Forge, 2.2 mi downstream from Glade
Creek, and at mile 7.3.

o LOCATION (REVISED).—Lat 36°59'53", long 78°21'03", Lunenburg County,
Hydrologic Unit 03010204, on right bank at upstream side of bridge on
State Highway 40, 0.5 mi downstream from Tusekiah Creek, 4.6 mi
upstream from Juniper Creek, and 5.2 m' morthwest of Lunenburg.

o LOCATION.—Lat 34°18'58", long 114°09'23", in NW 1/4 SW 1/4 sec.28,
T.3 N., R.27 E., San Bernardino Meridian, San Bernardino County,
Hydrologic Unit 15030101, at intake pumping plant for Colorado River
aqueduct of Metropolitan Water District of Southern California, 1.8
mi upstream from Parker Dam on Colorado River.

o LOCATION.~-Lat 61°12'00", long 149°50'10", in SW 1/4 sec.21l, T.13 N.,
R.3 W., on right bank 10 ft upstream from culverts on Lake Otis Road,
2.3 mi southeast of Anchorage Post Office, and 3.2 mi upstream from
mouth.

[In Hawaii the county and Hydrologic Unit may be omitted because the
boundaries of these are the same as the island, which is identified in the
running head, ]

o LOCATION.~-Lat 27°27°'00", long 157°57'30", on left bank of adit 8,

2,700 ft downstream from eastern boundary of Ewa Forest Reserve and
5.2 mi northeast of Waipahu Post Office.

Drainage Area

Drainage areas are measured using the most accurate maps available. The
drainage area is given in units of square miles and, for those Districts that
use dual units, the metric equivalent in square kilometers.
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Drainage-area figures may need to be coordinated with other Federal or State
agencies that operate gaging stations near the Geological Survey sites. The
standard methods of determining drainage areas and the standards for accuracy
of figures are contained in the report "Inter-Agency Coordination of Drainage
Area Data," published as Bulletin 4 (November 1951) of the Federal Inter-
Agency River Basin Committee.

When coordinating drainage-area figures, use the same accuracy limits and
degree of rounding used by the agencies involved. When coordination between
agencies is not required, drainage areas should be determined to the nearest
square mile for areas greater than 100 mi<, if available maps permit this
precision, to the nearest tenth of a square mile between 10 and 100 miZ, and
to the nearest hundredth of a square mile for areas less than 10 mi-.
Drainage-area figures may be rounded if the available maps are not
sufficiently detailed or are of too large scale; the rounded figures will be
qualified as "approximately" in the published reports.

If the drainage area at a gaging station has been determined by another
agency, show the source of the figure or give a credit line unless it is known
that approved and accepted methods were used.

For some gaging stations, the drainage boundary may be so indefinite or the
maps so imprecise that the computed area must be rounded even more than is
warranted for the gualification "approximately". The area then may be given
as "About 1,800 mic." The use of "Indeterminate" may be justified for a few
stations where the drainage boundary cannot be defined.

The drainage area for a reservoir station is determined at the dam location or
outlet of the reservoir, regardless of the location of the gage. Thus, the
drainage area will include drainage areas of any tributaries that enter the
reservoir below the gage but above the outlet. No qualification is needed
after the drainage-area figure to explain the inclusion of the drainage areas
of such tributaries. However, drainage area for a reservoir system that
combines the contents of several reservoirs should be computed at the most
downstream dam and qualified as follows:

o DRAINAGE AREA.—6,211 mi2, at Stewart Mountain Dam.

The records of a gaging station located upstream from a tributary may include
the flow of that tributary. Similarly, the records of a gaging station
located downstream from a tributary may exclude the flow of that tributary.
For such stations, the drainage area should be followed by a statement
explaining the situation, as follows:

o DRAINAGE AREA.--258 mi2, includes those of Gold and Buck Creeks.

o DRAINAGE ARFA.—1,130 mi?, approximately, excludes approximately 80 mi2,
of Medicine Lodge Creek.

Occasionally, the point at which discharge measurements are made is at some
distance from the gage. If records of daily discharge are computed for the
measurement site, and the drainage area is determined for the measurement
site, these facts should be explained, as follows:
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o DRAINAGE ARFA.—-348 miZ at cableway, 1.2 mi upstream, where all
discharge measurements are made.

If records of flow in several channels are gaged separately and combined to
give total flow at a specified location, the DRAINAGE AREA paragraph should be
qualified accordingly, as follows:

o DRAINAGE AREA.--640 mi2, approximately (total area above river and
slough stations).

o DRAINAGE AREA.--305 miz, combined drainage area of all channels of St.
Marks and East Rivers.

At many gaging stations, flow is affected by water diverted from the stream or
into the stream upstream from the station. Generally, no adjustment is made
to the drainage areas unless all or nearly all of the flow from one basin is
diverted continuously into another basin. In this case, the drainage areas of
the respective basins should be adjusted accordingly and noted in the

report. Show the date of diversion if it occurred during the period of
record.

o DRAINAGE AREA.--1,295 miz, including that of Sand Creek, which is
diverted into Blackfoot River through Idaho Canal.

o DRAINAGE ARFA.--8.2 miz, since June 1956. Prior to August 1945, 27.0
mi2. See WSP 1713 for history of progressive reduction by flood-
control diversion structures.

If the information in WSP 1713, mentioned in the example above, is not too
long, it could be included in the statement. When the flow is only partially
or intermittently diverted, the drainage areas need not be adjusted, but
adequate explanation of the diversions should be made in the REMARKS

paragraph.

Figures of drainage area should not be adjusted because of interconnected flow
from one river basin to another during high stages in either river. Instead,
the records of discharge during such periods should either be adjusted or
qualified by an explanatory statement.

If a part of the drainage area above a gaging station is known to be
noncontributing, give the total drainage area, with a qualification giving the
estimated size of the noncontributing (or contributing) areas.

o DRAINAGE ARFA.--34,356 mi2, of which 6,002 miZ probably is
noncontributing.

o DRAINAGE AREA.-—2,500 miz, approximately, of which about 1,200 mi2 is
partly or entirely noncontributing.

o DRAINAGE AREA.--5,740 mi2, approximately; includes a 2,940 mi? closed
basin in northern part of San Luis Valley in Colorado.
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o DRAINAGE ARFA.--242,900 mi2, approximately, including all closed basins
entirely within the drainage area.

Considerable doubt may exist as to the major basin of which the
noncontributing area is to be considered a part. The lowest point in the
boundary of the noncontributing area is the governing factor.

In certain basins, such as those that drain extensive lava beds or sandhills,
the drainage area determined from topographic maps may not represent the
effective contributing area because of significant ground water movement into
or from adjacent basins. In this situation the DRAINAGE AREA paragraph should
be qualified, as follows:

o DRAINAGE AREA.—1,260 mi2, approximately, of which about 110 miZ
contributes directly to surface runoff.

When the headwaters of two or more streams lie in the same swamp or other
depression, each stream should be assumed to drain that part of the depression
lying closer to it than to any other stream, unless more definite information
can be obtained by ground reconmaissance. For example:

o DRAINAGE AREA.—About 1,990 miz, which includes area from estimated part
of watershed in Okefenokee Swamp.

If the drainage area is revised, show the new figure, followed by the word
"revised", when published for the first time. In subsequent publications the
word revised will not be used. Instead the fact that drainage area has been
revised in the past will be indicated in the REVISED RECORDS paragraph by
giving the report number in which the revised drainage area was first
published (see example in section "REVISED RECORDS"). If the drainage area is
revised for a gaging station which was once at a slightly different location,
it is sometimes useful to also give the revised figure for the former site so
that the correct information will be available on the size of the intervening
area. If both revised areas are included, show the revised area for the old
site only for the first year published, as follows:

o DRAINAGE AREA.--1,538 mi2, revised. (Area at site used prior to Oct. 1,
1949, 1,502 miZ, revised.)

In general, do not make minor revisions of drainage area before coordinating
the figures with those of other Distriects or agencies, if applicable.

However, if a published figure is found to be grossly in error (more than 10
percent), the figure should be revised as soon as possible, and the new figure
reported to other interested parties, if appliecable.

Whenever a drainage-area figure is revised, the figures for the next upstream
and downstream gaging stations may need to be revised, including discontinued
stations, to maintain compatibility among the total areas and intervening
areas.

See section "REVISED RECORDS" for procedures for listing drainage-area
revisions.

46




Manuscript Station Description (Period of Record)

Water-Discharge Records

The following station description guidelines are limited to water-discharge
records; the guidelines for preparing water-quality records for surface-water
stations are in the section, "Surface-Water-Quality Records."

Period of Record

Periods for which there are published records for the present station or for
stations generally equivalent to the present one are given under "PERIOD OF
RECORD." An equivalent station is one that was in operation at a time that
the present station was not, and whose location was such that records from it
can reasonably be merged with records from the present station.

Under "PERIOD OF RECORD" give the periods for which daily records of gage
height, discharge, or contents are published. When listing dates, give the
month and year but not the day. Except for seasonal records (those for which
only records for irrigation seasons are published or those for which no winter
records were published some years), omit months for which no records are
available. The words "current year" are used instead of an ending month and
year if the station is in operation beyond the end of the period covered by
the report. For example:

o PERIOD OF RECORD--October to December 1933, March to August 1934,
November 1934, May 1935, April 1938, June 1940, October 1940 to
current year.

The first year a record is published, however, it will be necessary to use the
form "May to September 1983" or October 1982 to September 1983." If the
station is established after July 1, say Aug. 10, 1982, usually the record
should be published the following year and then the form will be "August 1982
to current year."

If a gaging station is discontinued add the notation "(discontinued)" after
the date of the end of the record; use the ending month and year instead of
the words "current year." If a station is discontinued between Oct. 1 and
Dec. 31, it is preferable to publish records collected during those 3 months
with records for the preceding year. If a station is destroyed by flood, or
other act of God, that fact may be noted by adding, after the date of end of
record, a statement such as "(destroyed by flood of July 1982)" instead of
"(discontinued) ."

Include in the list of dates all those for which records generally are
equivalent to those at the present site, regardless of changes in site or
changes in name. Do not include periods for which records are not equivalent,
even if published under the same name. Records that are not equivalent but
published under the same name will be listed separately later in the
paragraph. (Criteria for determining equivalence of records are given later
in this section.)
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Also include in the list of dates those periods for which records originally
were published only in reports of some other agency, but have subsequently
been published in the 1950 or 1960 series of compilation reports of the

WSP 1301 to 1319 or 1721 to 1740 series. The source of such records will
not be identified under PERIOD OF RECORD, because the compilation report
indicates the source of these records.

Records other than daily discharge or contents

Indicate periods for which records other than daily discharge or contents have
been published by a notation such as "(gage heights and discharge measurements
only)," or "(elevations only)," after the period to which the note applies. A
note may apply to the entire period of record. (See also later section,
"Records of gage height.")

Indicate periods for which only records of monthly or yearly discharge (or
monthend contents) were published for a station such as "(monthly discharge
only)," "(yearly discharge only)" or "(monthend contents only)" after the
period to which the note applies. Records for early years when rating tables
were published with daily gage heights and monthly discharge, will be
considered equivalent to records of daily discharge and may be included in the
periods of record just as if actual figures of daily discharge were cited.

Examples of statements that include periods of gage-height records only,
monthly or yearly discharge only, or monthend storage only are given below:

o PERIOD OF RECORD.--November and December 1910 (gage heights and
discharge measurements only), October 1937 to current year.

o PERIOD OF RECORD.--September to December 1909 and January 1912 to July
1913 (gage heights only), January 1940 to September 1984
(discontinued).

o PERIOD OF RECORD.--May 1929 to October 1933, March 1940 to current year
(monthly discharge only, July 1954 to March 1955).

o PERIOD OF RECORD.--November 1910 to September 1914 (gage heights only),
October 1914 to September 1919, October 1919 to September 1924 (gage
heights only), October 1933 to current year (monthly discharge
only).

o PERIOD OF RECORD.--January 1917 to current year. Daily mean elevations
published since October 1938.

In the above examples, the parenthetical statement applies only to the period
that precedes the parentheses and does not carry back beyond the comma. The
second example above shows the use of "and" rather than a comma to indicate
that the qualification applies to two successive periods.
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Fragmentary records

If records for some periods are fragmentary and they have not been filled in
to obtain monthly records for a compilation report, add the notation
"(fragmentary)" after the dates of such record.

Certain stations are operated to obtain only a limited range of flow. The
notations "(since October 1952, no low-flow records)"; "(high-water discharges
only)"; "(operated as a low-flow station only)" after the dates explain the
situation.

Seasonal records

If all or some of the yearly records only include the irrigation season and
records for the incomplete parts of these years were not published, qualify
the years with seasonal records by a statement such as "(irrigation seasons
only)" or "(prior to October 1932 irrigation seasons only)." The notation
"(seasonal records only)" may be used for other than irrigation.

If winter records were not computed for some years, and were not subsequently
filled in for a compilation report, follow the dates with a statement such as
"(no winter records)" or "(no winter records in water years 1908-09, 1916-
30)".

Direct reference to compilation reports

The 1950 and 1960 series of compilation reports contained estimated figures of
monthly and yearly discharge for breaks in the records, monthly and yearly
discharge or contents for periods that originally were published only in
reports of some other agency, and some records that were never published
previously. The PERIOD OF RECORD paragraph should contain a standard
statement referring to the compilation report that contains estimated records,
as follows:

o PERIOD OF RECORD.--October 1915 to current year. Prior to June 1916
monthly discharge only, published in WSP 1301.

o PERIOD OF RECORD.--June 1929 to September 1934 (monthly discharge only,
published in WSP 1313), October 1938 to current year.

o PERIOD OF RECORD.--May 1908 to current year. Prior to February 1925,
monthend contents only, published in WSP 1307.

o PERIOD OF RECORD.--October 1927 to December 1945, March 1946 to current

year. Monthly discharge only, December 1927 to March 1928,
published in WSP 1318.
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o PERIOD OF RECORD.--April 1905 to March 1908, October 1937 to current .
year. Monthly discharge only for some periods, published in WSP
1311.

o PERIOD OF RECORD.--March to November 1907 and April 1909 to December
1912 (discharge measurements and fragmentary gage-height record),
January 1913 to June 1922 (October 1915 to September 1916, monthly
discharge only), May 1930 to December 1933, July 1935 to current
year. Water-year estimates for 1913, 1915-16, 1920-22, 1930, 1934-
35, published in WSP 1733.

Criteria for equivalence of records

Two or more discharge records at different sites on the same stream are
considered equivalent if, for the same period, the monthly discharge at the
two sites can generally be expected to be within about 5 percent of each
other, or if there is less than 5 percent difference in drainage area between
the two sites. On some sand-channel streams having small base flows, low
flows at two sites a short distance apart may vary greatly as water is lost or
gained along the channel, although the high flows may be equivalent. The
entire period of record at both sites can be shown, with a qualifying
statement, as follows:

o PERIOD OF RECORD.--July 1961 to current year. Low-flow records not
equivalent prior to Nov. 10, 1964, because of undetermined channel-
flow loss between sites.

If a diversion that amounts to 5 percent or more of the streamflow on a
monthly basis takes place between two sites, records at the two sites cannot
be considered equivalent even if there is little or no difference in drainage
area. Equivalent records for the two sites can be obtained by adjusting the
measured discharge for the diversions. Diversions upstream from a station may
cause records before a certain date to be nonequivalent to present records at
that station. The basis for computing equivalent records may be indicated as
follows:

o PERIOD OF RECORD.--September 1934 to current year. Records since May
1949 equivalent to earlier records if diversion to Moffat water
tunnel is added to flow past station.

Regulation or storage of flow between two sites generally has no effect on the
equivalence of records if virtually the same runoff (within 5 percent) passes
the two sites.
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The periods of record for equivalent records at two or more sites are not
given separately in the manuscript nor are they identified by site, but
instead are included chronologically in the list of dates under the PERIOD OF
RECORD for the current station. Information regarding changes in site
location is given in the station description under the GAGE paragraph.

Name changes

If the name of the stream or location of the station has been changed, repeat
the whole of the previous name or location (except the State name, which
should be repeated only if different) in parentheses after the PERIOD OF
RECORD description or at the end of the list of dates. Alternatively, give
only the part of the name, in quotation marks, that is different.

o PERIOD OF RECORD.--October 1946 to current year. Prior to October
1957, published as Reedy Lake Outlet near Frostproof.

o PERIOD OF RECORD.--~July 1949 to current year. Published as Eel River
near Reelsville, October 1952 to September 1956.

o PERIOD OF RECORD.--March 1924 to December 1925 (published as ™near
Broken Bow"), October 1929 to current year.

o PERIOD OF RECORD.--April 1929 to September 1931 and February 1936 to
July 1937 (published as "near Beulah, Wyo."), June 1954 to current
year. NOTE: For the above example, the station is now in South
Dakota.

o PERIOD OF RECORD.--January 1916 to current year. Published as "near
Bernardo™ prior to October 1920 and as "near Escondido"™ October 1920
to September 1925.

o PERIOD OF RECORD.--August 1888 to current year. Prior to October 1941,
published under different names as follows: "near Fort McDowell,"
"at mouth,™ "above Salt River," "at McDowell," "at McDowell, near
Lehi,"™ "near McDowell,™ and "above Camp Creek, near McDowell."

If the only name change that has been made is the separation, combination, or
sequence of words, no mention should be made under PERIOD OF RECORD. For
example, changes such as from "Sixmile Creek" to "Six Mile Creek," from "Red
Rock" to "Redrock," or from "Havasu Lake" to "Lake Havasu" need not be
mentioned.

51



SURFACE-WATER-QUANTITY DATA

Occasionally, records for the same period, at different sites, published in
earlier reports under different names as nonequivalent records are now
considered to be equivalent. Reference to the overlapping records should be
given by modifying the usual form, as shown in the following example.

o PERIOD OF RECORD.--October 1938 to current year. Prior to January 1939
monthly discharge only, published in WSP 1306. Published as "near
Donelson"™ 1939-40. Records published for both sites April to
September 1940.

Nonequivalent records

Generally, no mention will be made of records that are not equivalent to the
present records. However, if nonequivalent records have been published under
exactly the same name as the present records, mention of the records must be
made to avoid confusion. Under PERIOD OF RECORD, the periods and location
(with respect to the present site), and reasons for nonequivalence will be
given in a single sentence. No mention of the periods of nonequivalent
records will be made under GAGE or elsewhere in the station description.

o PERIOD OF RECORD.--December 1938 to current year. January 1929 to
November 1938, at site 0.8 mi downstream, not equivalent because
diversion was not included.

o PERIOD OF RECORD.--May 1910 to December 1915, July 1919 to December
1920, October 1951 to current year. Monthly discharge only for some
periods, published in WSP 1313. Prior to October 1951 published as
North Fork White River near Buford. Records for July 1903 to
December 1906, published as North Fork White River near Buford
(station 03302800) at site 6.5 mi upstream, are not equivalent
because of inflow between sites.

o PERIOD OF RECORD.--October 1931 to current year. Records for July to
September 1931 at site 4 miles upstream published as "near Mill
City,"™ (station 14182000) are not equivalent because of difference
in drainage areas.

Nonequivalent records published under different names will not be mentioned
except where failure to do so would cause confusion or where two records
published separately could be combined to obtain a record equivalent to a
third published record, thereby producing a continuous period of equivalent
record for one site.

o PERIOD OF RECORD.-~October 1963 to current year. If records for Yuma
Basin Canal wasteway (station 09525000) and Reservation Main Drain
No. 4 (station 09530000) are substracted from records at this
station, records equivalent to those published 1902-64 as Colorado
River at Yuma (station 09521000) can be obtained.
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Qualifications for tributaries or diversions

Where a gaging station is located upstream (or downstream) from the mouth of a
tributary, but the published records include (or exclude), respectively, the
flow of that tributary, that fact should be explained in the manuscript under
the LOCATION and DRAINAGE AREA paragraphs. No mention should be made under
PERIOD OF RECORD if the entire period of record has been computed on the same
basis. However, if part of the record was computed on a different basis, a
qualification should be included, as follows:

o PERIOD OF RECORD.--July 1906 to current year. Flow of Musconetcong
River included since October 1931.

Note that in the above example, the station "Delaware River at Riegelsville,
NJ" has always been above the Musconetcong River; however, prior to the 1932
water year, published records for the station did not include flow of the
tributary.

Discredited records

Omit from the list of dates any periods of published record that have been
shown to be erroneous. Add a statement giving the periods and numbers of the
water-supply papers that contain such discredited records (see more detailed
explanation of discredited records on page 110). Do not make a specifie
discrediting statement about records provided by some other agency. If
certain records provided by another agency were found unsatisfactory for
inclusion in the 1950 or 1960 compilation reports, merely omit all reference
to the periods involved without any explanation. At certain stations only
part of the records within a given period may be discredited, such as values
of daily discharge; however, monthly discharges may be revised or may be
satisfactory as published. Examples of suitable statements pertaining to
discredited records are given on p. 110.

Discharge measurements only

Generally, periods for which only discharge measurements are available should
not be mentioned under PERIOD OF RECORD. Reference should not be made to
measurements made prior to the beginning of daily records or during breaks in
periods of discharge records. Exceptions to this general rule are conversions
from low-flow partial-record stations to continuous-record stations and
stations for which a list of periodic discharge measurements provides nearly
as much useful information as a complete record of daily discharge. An
example of the second type is a record of spring flow that varies little with
time. For gaging stations on springs, list the dates for which periodic
discharge measurements have been published, either on a page among the
continuous-record discharge stations or in lists of miscellaneous discharge
measurements.
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o PERIOD OF RECORD.--1898, 1904, 1907, 1917, 1929-30 (one discharge ‘
measurement each year), February 1931 to current year (discharge
measurements only). Prior to October 1940, published as Blue
Springs near Dunnellon.

Gage heights published by other agencies

The National Weather Service, the U.S. Army Corps of Engineers, the
Mississippi River Commission, and other agencies have published records of
gage heights for sites at which the Geological Survey now collects discharge
data. For many of these stations, gage heights were used to compute
discharges that subsequently were published in a water-supply paper

compilation report. Make reference to sources of the gage-height records in a
separate sentence, as follows:

o PERIOD OF RECORD.--October 1928 to current year. Monthly discharge
only for October, November 1928 published in WSP 1304. Prior to
October 1939 published as "near River Junction." Gage-height records
collected at site 0.9 mi downstream October 1919 to September 1925
and at site about 100 ft downstream October 1925 to December 1958
are in reports of the National Weather Service.

o PERIOD OF RECORD.--March 1901 to September 1906 (published as "at North
Lansing™), October 1934 to current year. Monthly discharge only for
some periods, published in WSP 1307. Gage~height records collected
in this vicinity 1907-10 (flood seasons only), 1911-19, 1920-28

(flood seasons only), and since 1931 are in reports of the National
Weather Service.

Mention gage heights published by other agencies only if they include periods
other than those for which records are published by the Geological Survey.
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Unpublished records

Generally, no mention will be made of records not published by the Geological
Survey. Discharge records of acceptable accuracy should have been published
by the Geological Survey in the 1950 or 1960 compilation reports. If records
are not considered reliable enough to be published by the Geological Survey,
they should not be mentioned under PERIOD OF RECORD. Because the compilation
report series has been discontinued, an exception to the above rules should be
made for stations for which the Geological Survey begins to publish records
after 1960, and for which another agency has published earlier records that
are reliable. Other exceptions may be daily records in files when only
monthly records are published, or fragmentary records that may not warrant
publication as daily records. Examples illustrating how unpublished records
may be mentioned follow:

o PERIOD OF RECORD.--January 1961 to current year. March 1938 to June
1952, in reports of State engineer.

o PERIOD OF RECORD.--October 1953 to current year (records of monthly
diversion only). Records of daily diversion, available in files of
the Geological Survey.

o PERIOD OF RECORD.--October 1941, April 1942 to current year.
Fragmentary records 1926-41, in files of the State Engineer.

o PERIOD OF RECORD.--October 1944 to September 1945, October 1949 to
current year. Records for February 1943 to September 1944 at site
1.2 mi downstream not equivalent, but would be equivalent by adding
flow of Wright No. 2 and Cook Canals, (records in report on Bear
River Hydrometric Data, 1944, Geological Survey open-file report).

Reference to operation as a partial-record station

A more detailed discussion of appropriate statements to be used in the station
description when referring to former operation of a station as a partial-
record station is given in a later section "Conversion from Partial-Record to
Continuous~Record Station." An example is given below of a statement to be
used under PERIOD OF RECORD for gaging stations that have been converted from
partial-record to continuous-record operation:

o PERIOD OF RECORD.--Occasional low-flow measurements, water years 1955,
1967-1969, and annual maximum, water years 1959-69. October 1969 to
current year.
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Preferred order

In the PERIOD OF RECORD paragraph the preferred order of listing appliecable
items is as follows: (1) dates of period of record; (2) reference to filled-
in periods in a compilation report; (3) discrediting statement; (U4) reference
to former names; (5) reference to nonequivalent records; (6) reference to gage
heights and unpublished records. The example below shows most of the above
items:

o PERIOD OF RECORD.--April 1928 to September 1955, July 1958 to current
year. No winter months records 1928-31, 1933-55. Prior to October
1930 monthly discharge only, published in WSP 1311. Records for
December 1930 to March 1931, published in WSP 732, are unreliable
and should not be used. Published as "near Therma" 1928-34. March
1923 to September 1926, in reports of State engineer.

Revised Records

A paragraph headed REVISED RECORDS should be added to the station deserip-
tions of all stations for which revisions have been published to make it
easier for users to find revised discharge records. The paragraph lists the
reports in which revised discharge data have been published, each followed by
the water years for which figures were revised. Data that were incorrect in a
State data report, but were subsequently published correctly in WSP 1901 to
1937 (1961-65 records) or WSP 2101 to 2137 (1966-70 records) need not be
considered revisions for this paragraph.

Revisions involving maximum, minimum, or supplementary peak discharges (not
daily discharges) should be indicated by the following letter symbols: "(M)"
is used to indicate that only the instantanecus maximum discharge was

revised; "(m)" indicates that only the momentary or daily minimum was
revised; "(P)" indicates that some peaks above the base were revised (maximum
for year may or may not be included, but at least one lesser peak was
revised).

First list the water-supply paper number (abbreviate as WSP xxxx) or State
data report (abbreviate as WDR XX-YY-1), followed by a colon, then the water
years for which revisions were made in those reports. List the reports in
numerical order and, after each report, list the years in chronological order.

o REVISED RECORDS.--WSP 892: 1933, 1935(M), 1939. WSP 972: 1931-32 (M)
1934 (M), 1935-38, 1940. WSP 1723: 1923 (monthly runoff). WDR NC-
75-1: 1973-74 (M).

o REVISED RECORDS.--WSP 1715: 1948, 1955. WDR CA-75-1: 19T4.
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If the revisions cover several consecutive years and some of the years had
revisions of daily discharge, use the following:

o REVISED RECORDS.--WSP 1002: 1930-40 (maximum only, 1933-36, 1938).

Clear, concise statements are desirable and the above example shows that
sometimes a minor qualification statement following a consecutive-years
listing can be used to avoid a long cumbersome string of dates.

Indicate previous revisions in drainage area by citing the report in which the
revised drainage area was first published, as follows:

o REVISED RECORDS.--WSP 1032: 1933(M), 1935-36, 1937(M), 1938-39(m).
WSP 1112: Drainage area.

If drainage area is revised a second time, make no reference to the first
revision. A change in drainage area resulting from a relocation of a gage
does not constitute a revision and requires no mention under REVISED RECORDS.

Revisions (designated "corrections" in some compilation reports) of a minor
nature need not be mentioned.

Discussion of the format and the criteria for making revisions is given later
in this report in the sections "Publication of Revisions" and "Criteria for
Revisions," respectively.

Gage

The GAGE section identifies the type of gage currently in use; gives the datum
of the present gage referred to the National Geodetic Vertical Datum of 1929,
if appropriate; and provides a condensed history of the types, locations, and
datums of previous gages used during the period of record, including
information about auxiliary or supplementary gages, if any. National Geodetic
Vertical Datum of 1929 must be defined in the list of definitions in each
annual State data report.
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Begin the GAGE paragraph with "Water-stage recorder" or "Nonrecording gage" to
identify the principal gage type. If a crest-stage gage is used as an
auxiliary gage to record peak stages, write "Water-stage recorder and crest-
stage gage." If a station has an artificial control that significantly
improves the accuracy of the discharge record, mention the control immediately

after the type of gage, as follows:
o Water-stage recorder, crest-state gage, and concrete control.

o Water-stage recorder and sharp-crested weir.
(For rectangular or trapezoidal--Cipolletti-weir.)

o Water-stage recorder and V-notch sharp-crested weir.
(For triangular weir of any angle.)

o Water-stage recorder and Parshall flume.
(Material--concrete, metal, wood--need not be stated.)

o Nonrecording gage, crest-stage gage, and wooden control.

If the control was built several years after gage installation, give effective
date as follows:

o Water-stage recorder. Concrete control since Aug. 5, 1964.

The above statements should be adequate for the purpose of the GAGE
paragraph. There is no need to include a detailed description of the
instrumentation at the gaging station. Reference to a bubble gage, telemark,
surface follower, or other means of obtaining a graphic record or a digital
punched-tape record should not be given in the GAGE section. However,
description of special methods of obtaining discharge records other than
through use of the stage-discharge relation should be given. The statement
should be brief and general, as follows:

o Totalizing flowmeters on each turbine in Hoover Dam powerhouse.
o Differential recorder to record head on turbines of powerplant.
0 Recording flowmeters on rated pumps.

o Deflection-meter recorder.
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i‘l') Datum of gage

The introductory text of each report will explain that gage datums are
referred to National Geodetic Vertical Datum of 1929 unless otherwise noted.
Give the elevation of the gage datum to the nearest hundredths of a foot, if
it can be determined from a standard bench mark of the Geological Survey or of
the Coast and Geodetic Survey, or any other bench mark or reference mark that
has been tied to National Geodetic Vertical of Datum 1929 by a network of
levels, provided the bench mark is within a reasonable distance of the gaging
station. The statements "Datum of gage is ft above mean sea level" and
"above mean sea level"™ are now "Datum of gage is ft above National Ve§tieal
Datum of 1929" and "above National Vertical Datum of 1929," respectively'.

The phrase "below mean sSea level" is now "below National Geodetic Vertical
Datum of 1929." Table headings should conform to the following styles:

ELEVATION, IN FEET ABOVE NGVD of 1929,2 WATER YEAR
WATER LEVEL, IN FEET ABOVE NGVD OF 1929, WATER YEAR
If the datum has not been tied to the National Geodetic Vertical Datum of 1929

by leveling from a bench mark, give the elevation of the gage as determined
from a topographic map or from barometric leveling-.

TThe use of the word "above" is now recommended, when appropriate, before
the phrase "National Geodetic Vertical Datum of 1929," as illustrated in these
examples. This represents a change from the previous instructions to omit the
word "above," given in Water Resources Division Memorandum No. 79.01, dated
October 5, 1978.

2The phrase "ABOVE NGVD of 1929" is abbreviated as "NGVD" in some
computer-generated table headings in annual State data reports.

3The term "altitude" is to be replaced by "elevation™ in the introductary
text and station descriptions of all State data reports.
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Examples of the proper procedures and formats for listing the elevation of .
gage datums are given below.

1. If the elevation of a gage datum was determined by the Geological
Survey by leveling from a bench mark of the Geological Survey or
Coast and Geodetic Survey, adjusted to the National Geodectic
Vertical Datum of 1929, write:

o Datum of gage is National Geodetic Vertical Datum of 1929.

o Datum of gage is 543.67 ft above National Geodetic Vertical
Datum of 1929.

2. Occasionally the National Mapping Division (NMD) of the Geological
Survey ties in gages at the time of their mapping. The preliminary
elevation furnished by the NMD is based on the unadjusted elevation
of a bench mark (usually to the nearest foot) and should be
qualified as "unadjusted" until final adjustment is made.

3. If the elevation was determined by the Geological Survey from bench
marks other than those of the Geological Survey or Coast and
Geodetic Survey, state the source of the bench mark, as:

o Datum of gage is 893.61 ft above National Geodetic Vertical
Datum of 1929 (Iowa State Highway Commission bench mark) .

NOTE: Errors as great as several hundred feet have been found in the stamped
elevations on bench marks; precise figures should be obtained from the
agency which set the bench mark.

h, If the elevation of gage datum was determined by an agency other
than the Geological Survey, use:

o Datum of gage is 543.67 ft above National Geodetic Vertical
Datum of 1929 (levels by U.S. Army Corps of Engineers).

5. Occasionally, the NMD ties in gages in connection with river-
surveys.

o Datum of gage is 543.67 ft (river-profile survey).

6. Some stations have been tied in to other datums, such as "Sandy Hook
datum", "mean Gulf level", "New York State Oswego (Barge) Canal
datum", or "project datum". Such datums must be qualified, as
follows:

o Datum of gage is 543.6T7 ft, Sandy Hook datum.
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. 7. If elevation of the gage datum cannot be determined accurately by
leveling from a bench mark, the approximate elevation of the gage
may be determined from barometric observations or from topographic
or river-profile maps. Rounding in these circumstances should not
be finer than to the nearest foot and should usually be to 10
feet. The following statements are recommended:

o Elevation of gage is 2,690 ft, by barometer.

o Elevation of gage is 7,340 ft above National etic
Vertical Datum of 1929, from topographic map

o Elevation of gage is 7,340 ft, from river-profile map.

8. For some stations, rather than publish gage heights referenced to an
arbitrary datum, gage readings are converted to elevations above the
National Geodetic Vertical Datum of 1929, even though the datum of
the gage is not at the National Geodetic Vertical Datum of 1929.

For such stations write:

o Datum of gage is 543.67 ft above National Geodetic Vertical
Datum of 1929; gage readings have been reduced to
elevations above National Geodetiec Vertical Datum of
1929.

. If it is necessary to inquire about the adjusted elevation of a bench mark
established by another agency, write a letter to the agency giving complete
details concerning the bench mark, such as the description, the information
stamped on the face of the mark, and the elevation previously used. For
information concerning bench marks of the Geological Survey or any other
Federal agency, write to:

National Cartographic Information Center
U.S. Geological Survey

Mail Stop 507

Reston, VA 22092.

1u.s. Geological Survey topographic maps are referenced to the National
. Geodetic Vertical Datum of 1929.
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History of changes

Following the datum statement, a brief summary of changes to gages is given,
starting with the earliest change. If the type of gage was changed during the
period of record (whether in the current year or in previous years), and no
change in site or datum occurred, write:

o Prior to May 10, 1948, nonrecording gage at same site and datum.

o June 1, 1930, to Nov. 14, 1934, nonrecording gage at same site and
datum.

If there has only been a change in location write:

o Prior to Aug. 14, 1972, at site 500 ft upstream at same datum.
If there has only been a change in datum write:

o Prior to Jan. 12, 1969, at datum 0.79 ft lower.

Various combinations of changes may have been made. If the type, locationm,
and datum have been changed, write:

o Prior to Jan. 12, 1939, nonrecording gage at site 500 ft upstream at
datum 2.00 £t higher,

or

o June 1, 1930, to Nov. 14, 1934, nonrecording gage at bridge 0.5 mi
downstream at datum 5.34 ft lower,

or, if the datum was not known, write:

o June 1, 1930, to Nov. 14, 1934, nonrecording gage at bridge 0.5 mi.
downstream at different datum.

When two or three changes have been made, mention former gages in
chronological order, as follows:

o GAGE.--Water-stage recorder and concrete dam and orifice control.
Datum of gage is 295.11 ft above National Geodetic Vertical Datum
of 1929 (Highway Department bench mark). Aug. 22 to Nov. 2, 1910,
and Dec. 30, 1912, to May 3, 1934, water-stage recorder, and Dec.
15, 1910, to Dec. 29, 1912, nonrecording gage at site 0.1 mi
upstream at different datum.
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A listing of more than three changes in site or datum made before 1971, is at
the discretion of the District. A brief statement in current reports
regarding historical changes can be given as follows:

o GAGE.--Water-stage recorder. Concrete control since Nov. 5, 1954.
Elevation of gage is 5,770 ft above National Geodetic Vertical

Datum of 1929. See WSP 1711 or 1731 for history of changes prior
to July 17, 1942.

Periods may be grouped to cover changes in type, location, or datum, as
follows:

o GAGE.--Water-stage recorder. Datum of gage is 2,513.64 ft above
National Geodetic Vertical Datum of 1929. Prior to Oct. 1, 1954,
and from Aug. 25, 1958 to Dec. 31, 1962, at site 530 ft upstream at
datum 1.13 ft higher. Oct. 1, 1954, to Aug. 24, 1958, at site 530
ft upstream at datum 1.87 ft lower.

o GAGE.——Water-stage recorder. Elevation of gage is 7,600 ft above
National Geodetic Vertical Datum of 1929, from topographic map.
Prior to Sept. 16, 1938, nonrecording gage at same site, but at
datum 0.21 ft lower, May 14, 1911, to Apr. 17, 1914.

Auxiliary gage

A gage used with a base gage to determine fall is called an "auxiliary"

gage. If an auxiliary gage is used, describe it at the end of the GAGE
paragraph, as follows:

o Auxiliary water-stage recorder 12.5 mi downstream from base gage at
datum 3.08 ft lower.

o Since Oct. 1, 1958, auxiliary water-stage recorder 6.2 mi upstream
from base gage at datum 286.35 ft above National Geodetic Vertical
Datum of 1929. June 22, 1954, to Sept. 30, 1958, auxiliary

nonrecording gage at site 11.7 mi downstream from base gage at
different datum.

Occasionally, the gage for another gaging station is used as an auxiliary
gage. Then the following form is preferred:

o Water-stage recorder or nonrecording gage for Red River at Shreveport
(station 07348500) used as auxiliary gage for this station.

If there have been more than two changes in auxiliary gages, describe the
present one and then use a phrase similar to:

o Prior to Oct. 1, 1953, auxiliary gages at different sites and datums.
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Supplementary gage

A gage used to obtain additional data is described as a "supplementary"

gage. A supplementary gage may be used in place of the principal gage if the
latter is isolated or cut off from the channel, or registers only above (or
below) a certain gage height. One or more supplementary gages may be used on
bypass channels or overflow channels, or on streams that flow in several
channels, each of which is rated independently. The following are several
examples of statements in the GAGE paragraph that refer to supplementary
gages:

o Since Oct. 1, 1936, supplementary water-stage recorder on secondary
channel 600 ft to the left at datum 1.69 ft lower.

o Prior to Sept. 18, 1956, nonrecording gage at bridge 5.6 mi downstream
at datum 0.34 ft lower, now used as supp%ementary gage for high-
water periods when flow exceeds 1,100 ft>/s.

0 GAGE.--Two water-stage recorders. Datum of gage on main (north)
channel is 7,495.02 ft and on secondary (south) channel is 7,296.89
ft above NGVD of 1929 (levels by Bureau of Reclamation). See WSP
1712 or 1732 for history of changes prior to Oct. 1, 1937. North
channel: At present site and datum since Oct. 14, 1965. May 4,

1936, to Oct. 13, 1965, at site 280 ft downstream, at datum 1.00 ft
lower.

NOTE: It is permissible to use the more concise term "NGVD of 1929" in place
of National Geodetic Datum of 1929 when the GAGE paragraph is lengthy
as in the above example.

o GAGE.--Water-stage recorder and, since April 1949, Parshall flume on
creek; water-stage recorder and Parshall flume on each diversion.

For an example of the GAGE paragraph for a station that has been operated as a
partial-record station see section "Conversion from partial-record to
continuous-record station."

Remarks

The REMARKS paragraph contains information pertaining to the accuracy of the
records, to special methods of computation of contents or discharge, to
conditions that affect the natural flow at the station such as regulation and
diversion, and to other miscellaneous data. An accuracy statement for station
daily records is required in the REMARKS entry of the station deseription for
all water-discharge stations reporting daily discharge. Other pertinent
information also should be included, if appropriate. This section should be
updated each year.
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Beginning with the 1985 water-year report, all Districts must identify
estimated daily discharges in State data reports either by flagging individual
estimated values directly in the data table or by listing the dates of the
estimated record in the REMARKS paragraph of the station description.
Although Districts using the Prime computer system will be required to flag
estimated daily-discharge values in the computer files, a computer software
program will provide a special table-retrieval option for Districts that
prefer to use the REMARKS paragraph for identifying estimated daily record.
The option will permit data tables to be retrieved without flags or the
accompanying footnote. Districts using the WATSTORE computer files to
retrieve water-discharge data tables for preparation of annual State data
reports will be required to use the REMARKS paragraph to identify the
estimated daily record. In the previous guidelines, estimated daily values
were identified only if they were in a period of estimated record that
exceeded 30 days or included the maximum discharge for the year.
Comprehensive discussions on all aspects of identifying estimated daily
discharges in State data reports are presented in the sections "Data
Presentation" and "Identifying Estimated Daily Discharge," that begin on pages
22 and 23, respectively. Discussion on the use of the REMARKS paragraph to
identify estimated daily discharge is given in a following subsection,
"Identifying Estimated Daily Record and Assigning Accuracy."

Accuracy

Four accuracy classifications are used to rate station records. A rating of
"excellent" means that about 95 percent of the daily discharges are within 5
percent of the true discharge; "good" within 10 percent; "fair" within 15
percent; and "poor" means that daily discharges have less than "fair"
accuracy. An accuracy rating should be assigned only after the computations
are complete. All records should be computed with equal care and to the
greatest degree of accuracy possible under existing conditions.

Accuracy depends primarily on the stability of the stage~discharge relation,
and the frequency and reliability of stage and discharge measurements.
Accuracy of discharge figures computed for special conditions (backwater, ice
effect, unstable control, no gage-height record, and so on), although usually
less than that for stable stage~discharge conditions, is still dependent on
reliability and completeness of information. Accuracy and consistency are not
synonymous. Comparative studies of two or more nearby stations' records are
very desirable. However, the fact that records are consistent is no assurance
that the records are accurate.

Identifying estimated daily record and assigning accuracy

The REMARKS paragraph of the station description for water-discharge stations
publishing daily-discharge tables has two principal functions, to identify
estimated daily discharges published in the data table, if these values are
not flagged in the table itself, and to present an accuracy statement
pertaining to the station record. Distriects that use the REMARKS paragraph

65



SURFACE~WATER-QUANTITY DATA

for identifying estimated daily discharge in State data reports should always
present the estimated record as the first entry of the paragraph. This entry
is then followed by the the accuracy statement for the station daily record.
Other pertinent information pertaining to conditions that affect the natural
flow at the station such as regulation and diversion and so forth should be
included, if appropriate.

Discussion of the proper procedures and formats to use in reporting the
estimated daily discharges and in assigning accuracy statements for station
records in the REMARKS paragraph are given below.:

1.

If there are no estimated daily-discharge values to identify (or flag)
for the water year, then a statement in the REMARKS paragraph of the
station record should report this to the user, as follows:

o REMARKS.--No estimated daily discharges. Records fair.

For Districts flagging estimated daily values in the data table, this
will be the only situation where they are required to enter an estimated-
record statement in the REMARKS paragraph preceding the accuracy
statement.

An estimated-record statement is required for Districts not flagging the
estimated daily values in the data table even though the estimated record
is not downgraded in accuracy. For example:

o REMARKS.--Estimated daily discharges: Jan. 27 to Feb. 10 and
Apr. 2-9. Records good.

Districts that flag estimated daily values directly in the daily
discharge table are not required to repeat the identification by
including an estimated-record statement in the REMARKS paragraph (except
in the special case where there is no estimated record as in paragraph 1
above). For Districts flagging estimated daily record, the example in
paragraph 2 above would read:

o REMARKS.--Records good.

All estimated daily discharge that is downgraded in accuracy will be
identifed in the accuracy statement of the REMARKS paragraph, regardless
of the method chosen for identifying estimated record. For example, if
two periods of estimated record, Jan. 24-31 and Feb. 10-14, were reported
for the water year (either in the manusecript, by dates, or in the data
table by flags) but only one period was downgraded, the REMARKS accuracy
statement would read:

o Records good except for estimated daily discharges, Jan. 24-31, which
are poor

If all the periods of estimated record are downgraded to the same level

of accuracy, only a general reference to the estimated record would be

needed. For example:

o0 Records good except for estimated daily discharges, which are poor.
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The estimated record should be listed in chronological order as shown
below:

o REMARKS.--Estimated daily discharges: Oct. 29 to Nov. 5, Dec. 27 to
Jan. 28, Feb. 6-12, Apr. 21-24, and Sept. L.%&®

Accuracy statements for the REMARKS paragraph generally are listed in
descending accuracy order, as follows:

o REMARKS.--Estimated daily discharges: Sept. 3-10. Records excellent
above 500 ft2/s and good below, except for estimated daily
discharges, which are good above 500 £t3/s and fair below.

o REMARKS.--Estimated daily discharges: April 5-10, May 16 to June 2,
June 7-23, and Sept. 1-5. Records good except for period of
estimated daily record, May 16 to June 2, which is fair and period
of estimated daily record, June 7-23, which is poor.

When estimated daily record is downgraded in accuracy, the District has
the option on whether or not to mention the adverse conditions associated
with the downgraded record. For example, either of the following formats
is acceptable:

o REMARKS.--Estimated daily discharges: Oct. 29 to Nov. 5, Dec. 27 to
Jan. 28, Feb. 6-20, Apr. 21-2Y4, and Sept. 4-7. Records good except
for periods of no gage-height record, Oct. 29 to Nov. 5 and Sept.
4-7, and periods with ice effect, Dec. 27 to Jan. 28 and Feb. 6-20,
which are poor.

o REMARKS.--Estimated daily discharges: Oct. 29 to Nov. 5, Dec. 27 to
Jan. 28, Feb. 6-20, Apr. 21-24, and Sept. 4-7. Records good except
for periods of estimated record, Oct. 29 to Nov. 5, Dec. 27 to Jan.
28, Feb. 6-20, and Sept. 4-7, which are poor.

If all five estimated periods in the examples above had been downgraded
to the same level, the accuracy statement could be simplified to "Records
good except for periods of estimated daily record, which are poor."

Generally no statement of accuracy is given for records that are
completely provided by another agency; nor are statements of accuracy
given for lake or reservoir records that report contents or elevations.
However, the periods of estimated record should be identified for water-
discharge records provided by another agency.

Special methods of computation

Methods for computing daily discharge using rate of change in stage or fall as
a factor are mentioned in the introductory text. These methods need not be
mentioned under REMARKS for individual stations, except as a basis for
assigning a different accuracy to periods computed by these methods.
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Methods for computing daily discharges by other than the Geological Survey's
standard methods, when used for the major portion of the year, should be
explained under REMARKS, as follows:

o ®E% Dajly discharge determined from flow through turbines, computed
from relation between discharge, head, and gate openings.

Descriptive Data for Reservoirs

Selected data pertaining to dams and reservoirs and their effects on stream-
flow should be given in the REMARKS paragraph. Types of information that can
be included are the type of dam, dates that operations began, capacity at
certain control levels, data on capacity tables, purpose of storage, and uses
of water, gates, outlet structures, and diversions, if any. Sources providing
water for storage for an offstream reservoir should be explained. These items
will be discussed below and examples given.

The type of dam should be stated briefly, as "concrete dam with riprapped
earth embankments,™ "earthfill dam," "rockfill dam," "concrete arch dam,"
"oconcrete arch-gravity dam," "earth dikes and dam, with concrete navigation
lock," "concrete dam with spillway cut in natural rock," or whatever combina-
tion is appropriate. An example of an offstream reservoir is:

o Reservoir is formed on natural lake into which a great part of the low
flow of White River is diverted.

Give the date storage began and the date the dam was completed, and any other
pertinent information such as "storage began Feb. 1, 1935; dam completed

Mar. 1, 1936"; "some storage began in June 1935; dam was completely closed
and placed in operation Mar. 4, 1936; water in reservoir first reached minimum
pool elevation Mar. 24, 1936"; "closure of dam was made June 9, 1957,"
"econstruction of dam began in 1934; completed in 1941; storage began early in
construction period."

Give all pertinent information on reservoir capacity, being sure to show the
amount of dead storage, controlled storage below spillway crest, and
controlled storage (or uncontrolled storage) above spillway crest. The user
should be able to determine from contents data the quantity of storage
available for release and the available capacity for storing additional
inflow, above or below the spillway. Various terms have been used in reports
of the Geological Survey and other agencies to identify storage at different
reservoir water levels. The preferred terms as given in WSP 1838 (p. 12-13)
are "total storage," and "usable storage"; these terms should be used as
defined. In WSP 1541-A, the terms "conservation storage" and "flood-control
storage" also are defined. Although other operating agencies may use terms
such as "active," "inactive," "available," or "live," Geological Survey
terminology is preferred. Some examples of capacity data are given below:

o ® & # Usaple capacity, 185,200 acre-ft, 1949 survey, between elevations
2,927.0 ft, lowest outlet, and 2,975.0 ft, crest of spillway. Dead
storage below elevation 2,927.0 ft, 6,800 acre-ft. Figures given
herein represent usable contents.
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o % % % Usable capacity, 1,730,000,000 £t3 between gage heights 121 ft,
maximum drawdown, and 141 ft, full pond. Dead storage unknown.
Figures given herein represent usable contents.

o ® # & Usable capacity, 107,200 acre-ft between gage heights 36.00 ft,
s8ill of powerhouse penstock, and 46.00 ft, top of flashboards. Dead
storage below gage height 36.00 ft, about 115,000 acre-ft. Figures
given herein represent usable contents.

If more than one capacity table has been used, include the date of the
reservoir survey and the date the present table came into use. For example:

o® & % Total capacity (based on 1963-64 resurvey, new capacity table put
into use Apr. 1, 1967), 29,755,000 acre-ft consisting of the
following ¥ & ¥

Use of water in the reservoir should be briefly stated as:
o & # # Reservoir is used for irrigation and power generation.

o ® ® ¥ Reservoir impounds water for diversion through East Delaware
tunnel to Reservoir, in Hudson River basin, for water supply of New
York City.

o ¥ # ¥ Reservoir provides power; released water flows down Bucks Creek
to Lower Bucks Lake, where it enters tunnel that discharges into
Grizzly Creek, thence to Bucks Creek powerhouse.

o ®# & ¥ Reservoir is used for flood control and municipal water supply.
Flood storage is regulated by power-operated slide gage; water-
supply storage is regulated by stop logs.

o ¥ & ¥ Reservoir is used for flood control and conservation. There are
no gates on spillway and all regulation is done by gates in conduits
through dam or through bypass gate around conservation weir.

o® ® ¥ Outflow from lake controlled by stop logs and Sluice gates at
outlet. Gates fully open during flood season each year. No
spilling this year. Prior to December 1954, stored water released
during winter period for power.
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Regulation

For streamflow records, indicate in a brief statement the effect of regulation
upstream from the station'. The distance to the source of the principal
regulation or nearest upstream reservoir should be given. Where there has
been appreciable change in the streamflow regulation upstream from a station
during the period of record, the date of the beginning or change in regulation
should be indicated; give only the calendar year, unless a more precise date
is warranted. If the regulation has been effective throughout the period of
record, no date for the beginning of the regulation need be given.

An indication of the degree of regulation should be given, if possible. Wnen
the regulation is by reservoirs, the usable capacity of the reservoirs will be
a good indication of the degree of regulation. If the reservoir records are
published separately, give the station number in parentheses following the
reservoir name, but do not give the capacity; the capacity and other
information will be given under REMARKS in the reservoir record. Use of
station numbers is preferable to page references, especially for records that
are provided to another District. If the reservoir records are not published,
give the usable capacity of the reservoir in parentheses after the reservoir
name. If there are several reservoirs, give only the combined usable capacity
of all, unless thé capacity of each reservoir is important enough to show
separately. When there are more than three or four reservoirs upstream from a
station, the number of reservoirs and the combined capacity (or a page
reference if they are all published in a group) is preferable to a statement
for each reservoir. Some examples are given below:

o® & ¥ Flow completely regulated by Fort Peck Reservoir (station
06131500) 8 mi upstream.

o ® & & Flow regulated by Pardee Reservoir (station 11313500) beginning
March 1931, Cammanche Reservoir (station 11322300) 1 mi upstream
beginning December 1963, several small reservoirs, and four
powerplants.

o® % & Flow regulated by 14 flood-control reservoirs (reservoirs in
Muskingum River basin). '

o® % % Flow regulated by Conemaugh River Reservoir (station 03043500) 20
mi upstream since 1952; by Loyalhanna Creek Reservoir (station
03045600) 17 mi upstream since 1942; and by other reservoirs, the 11
mogt effective of which have a combined capacity of 3,536,000,000
fto.

1Except for the station name, the phrases "upstream from" and "downstream
from" are to be used, when appropriate, in place of "above" and "below",
respectively, in the station description.
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o® ® & Flow regulated by upstream reservoirs on Etowah, Coosa, and
Tallapoosa Rivers (Reservoirs in Mobile River basin).

Adverbs may be used to qualify the degree of regulation. However, the adverb
"partly" gives no clue as to the magnitude of regulation and is not
recommended. If the station is immediately downstream from a large reservoir,
the capacity of which is so large that the outflow always is controlled, one
can state "Flow completely regulated by * * * Reservoir, 0.2 mi upstream." If
the regulation is only at low flow or at high flow that could be mentioned;
for example:

o & ®# ¥ Some regulation at low flow by mills upstream from station.
o® ® ® Flow slightly regulated by locks, dams, and reservoir upstream.

o ® ® & Considerable regulation by many reservoirs (combined capacity,
about 50,000 acre-ft).

o ® ® ® Considerable regulation by Lake Junaluska on Richland Creek and
Lake Logan on West Fork Pigeon River for the periods of low flow,
combined capacity of reservoirs, about 4,364 acre-ft.

o % & % PFlow regulated to some extent since July 1928 by Rushford Lake,
capacity, 1,106,000,000 ft°> and, at high flows, by Mount Morris
Reservoir (station O4224000) since November 1951.

At some stations downstream from powerplants or mills, considerable diurnal
fluctuation is caused by the plants, yet the capacity of their ponds is not
enough to affect the daily mean flows by any appreciable extent. If such is
the case, the term "diurnal fluctuation caused by" is used instead of the term
"flow regulated by." Similarly, the adverbs "large" or "small" or "some" and
the periods, if only at low flow, should be indicated. For example:

o® % % Diyrvnal fluctuation caused by hydroelectric plant 0.5 mi
upstream; because storage capacity is small, daily flows are not
affected appreciably.

In some coastal areas stations are affected by tide at times; refer to the
effect of tide by an appropriate statement, such as:

o ® % Flow ggnerally affected by tide when discharge is less than
15,000 ft7/s.

o ® ® ¥ Flow occasionally reversed as a result of tide and wind effect.

The statements about regulation should be reviewed each year to modify
remarks, as appropriate.
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Diversions

Indicate in a separate brief statement the effects of diversion to or from the
stream or reservoir upstream from the station. The distance to the nearest
diversion also should be given.

Many gaging stations in the West are on streams having diversions for
irrigation upstream from the station. Diversions of two general types may be
described in the REMARKS paragraph.

1. Diversions upstream from the station used for irrigation of land in
the drainage basin upstream from the station.

2. A1l other diversions (including irrigation diversions where the
diversion is upstream from the station, but the point of application
is downstream from the station or in another basin).

For diversions of the first type, the size of the diversion can be indicated
by giving the approximate number of acres irrigated upstream from the station,
as follows:

o® ® % Diversions for irrigation of about 8,000 acres upstream from
station.

If there are only a few diversions, all of which are known, the total number
of diversions can be specified, as follows:

o ¥ % & Tyo small diversions for irrigation of hay meadows upstream from
station.

o® ® ¥ Adjudicated diversions upstream from station for irrigation of
about 8,800 acres lying both upstream and downstream from station.
One diversion upstream from station for irrigation of 1,200 acres
downstream from station.

o ® & % Diversions upstream from station for irrigation of about 90,000
acres of which about 36,000 acres are downstream from station. Bell
Ranch Canal (station 07223000) diverts directly from Conchas Dam 2.8
mi upstream and crosses from right to left bank just upstream from
Canadian River gage for irrigation of about 700 acres on Bell
Ranch. Conchas Canal (station 07223300) diverts directly from
Conchas Dam and bypasses gage for irrigation of about 35,000 acres
around Tucumcari.

o# ® & At 3 point 8.8 mi upstream from station, water is diverted to
Bell Fourche Reservoir (station 06435000) through Inlet Canal
(station 06434500). Other smaller diversions from main stem and
tributaries for irrigation. Total diversions for irrigation of
about 60,000 acres upstream from station.
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For diversions of the second general type, the actual quantity of water
bypassing the gage or diverted out of the basin, if known and published, may
be added to the flow measured at the gage to obtain the natural runoff from
the area upstream from the gage. Generally, many records of the quantity of
diversion can be obtained and included in the report. The various ways in
which records of diversion can be shown in a report are discussed in the
section "Ad justments for effect of regulation or diversion."

The location of the point of diversion, the use, and the point of return of
the water should be indicated if the water returns to the stream downstream
from the gage.

Diversions upstream from the station for a municipal supply generally need to
be mentioned only if the sewage effluent does not return upstream from
station.

For most towns and small cities, the point of sewage return does not need to
be mentioned because the sewage effluent generally is discharged into the same
drainage basin in which the town is located. For example, where sewage
effluent enters downstream from a station:

o ® & ¥ Diversion upstream from station from Carr Pond for municipal
supply of Coventry, Warwick, and West Warwick.

o # # # Records include diversion of an average of 14.4 £t3/s for
municipal supply of city of Anniston.

Diversion from one basin into another should be explained in sufficient detail
to indicate that the diversion is either "out of" the drainage area being
gaged or "into" the drainage area being gaged:

o ® # ® Transmountain diversions upstream from station through Berthoud
Pass ditch and to Moffat water tunnel (see Transmountain
Diversions).

o® ®# & High-water diversion upstream from station into Hillsborough
River basin through Withlacoochee-Hillsborough overflow near
Richland (station 02311000).

Where the record of diversions is not published separately, the quantity of
the diversion can be given under REMARKS. For example:

o¥® ®& % Aphout 12,300,000 gal diverted just upstream from station each
month for industrial use.

o® ® % About 0.6 rt3/s is diverted Just upstream from station for
industrial use.
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On some larger streams, the upstream development of the basin may be so
complex that it is impossible to go into detail regarding the quantity of
diversion, storage, or related factors. For example, a statement such as the
following has been used for the downstream Platte River or Colorado River
stations:

o#® & % Natural flow of stream affected by transmountain (or transbasin)
diversions, storage reservoirs, power developments, ground-water
withdrawals and diversions for irrigation, and return flow from
irrigated areas.

Diversions downstream from a station have no effect on the flow being gaged
and generally are not mentioned. However, for those stations where such
information has particular significance, variations of the following
statements can be used:

o ®# & # No diversion upstream from station.
o ® & % Station is upstream from all diversion to Duncan Valley.
o#® & & No diversion between station and mouth of river.

o ® & ¥ Greater part of flow diverted by Rock Creek Canal, 500 ft
downstream.

If a diversion is discontinued during the operation of a gaging station, that
fact should be mentioned under REMARKS; the year in which the change takes
place should be noted.

For a gaging station on a canal or other diversion, give the location of the
diversion or intake, the name of stream from which diversion is made, and a
brief reference to use of the water, such as for power generation, irrigation,
or muniecipal supply. For an irrigation canal, give the irrigated acreage, if
known, and the point of discharge of return flow. For a transbasin or
transmountain diversion, make it clear whether the water being measured is
imported or exported. Some examples are given below:

o¥® # % Canal diverts from right bank of Gila River in SE1/4SW 1/4 sec.
28, T.1 N., R.1 W., for irrigation in the Buckeye area. Total
acreage irrigated this year in the Buckeye Irrigation District is
18,000 acres. Records include wastewater and flow from canals of
Salt River Project, delivered through Buckeye feeder ditch to the
Gila River channel in SW1/4NW1/4 sec. 34, T.1 N, R.1 W., near mouth
of Aqua Fria River. In February 1960, pumpage of water into Buckeye
Canal began between canal intake and measuring flume and is included
in the canal record. See table below for monthly discharge of
Buckeye feeder ditch and pumpage into Buckeye Canal.

o® & ¥ Flow during navigation season is net diversion through Glen Falls
feeder from the Hudson River basin to the summit level of the
Champlain (Barge) Canal, and is regulated in accordance with
requirements of the canal.
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' o® ® ®# This is a transmountain diversion from Grand Lake and Shadow
Mountain Lake for power and irrigation in the South Platte River
basin as part of the Colorado-Big Thompson project. Diversion point
is at west portal near town of Grand Lake, 13.35 mi west of east
portal.

o ® ® % Discharge is the sum of HGS-3 flow and S-3 pumpage. Flow
regulated by hurricane gages and pump station at Lake Okeechobee.
Flow frequently reversed during and after periods of heavy rainfall
by pumpage into the canal from agricultural lands in the Everglades,
or by the operation of pump structure 3.

o® % ® Canal diverts water from Weber River in SW1/4SWi1/l4 sec. 21, T.1
S., R.6 E., for irrigation and water supply in Jordan River basin.
Figures given herein represent water diverted from main stem of
Weber River, some of which may return to Weber River through
seepage. For records at outlet of canal, see station 10154500.

Miscellaneous data

At many discharge stations, the only water-quality characteristic that is
measured at the time discharge measurements are made is water temperature.
Publication of the water-temperature data is optional. However, measurement

’ of water temperature can be useful in developing, over a period of time, a
general knowledge of the annual range in water temperature at stations for
which such information is not available. For these stations, the existence of
miscellaneous measurements of water temperature should be noted in REMARKS by
the statement, "Several measurements of water temperature were made during the
year." The statement is unnecessary and should not be used if water
temperature was one of several other water-quality characteristics measured at
the station.

Other pertinent information such as use of recording rain gages and telemeter
equipment should be reported as follows:

o National Weather Service rain gage and gage height telemeters at
station.

o U.S. Army Corps of Engineers satellite telemeter at station.

o Recording rain gage at station.
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Cooperation

Statements acknowledging the role of another agency in supplying records will
be given in a separate paragraph titled COOPERATION following REMARKS.
Acknowledgment of record cooperation must be made if all or any part of a
record is provided by a cooperating agency that has collected the information
by its own methods and for its own use, and if the record is accepted by the
Geological Survey for publication. The distinction between this type of
cooperation and financial cooperation is described in the "Cooperation"
section of the introductory text.

In acknowledging gage-height records, indicate the exact degree of
responsibility of the cooperator with respect to the record.

1. If the cooperating agency is entirely responsible for the gage-height
record, use one of the following statements:

(a) COOPERATION.--Gage-height record was provided by ¥ ® &,
(b) COOPERATION.--Gage readings were provided by ¥ & &,

Statement (a) may apply to a record from either a recording or a nonrecording
gage; (b) applies only to a nonrecording gage.

2. If the responsibility is divided between the cooperator and the
Survey, use one of the following statements:

(a) COOPERATION .--Water-stage-recorder graph was provided by * ® &,

(b) COOPERATION.--Water-stage recorder was inspected by employee of
' EER ’

(e¢) COOPERATION .--Gage-height record was collected in cooperation
with & & &

Relative to statement 2 (b), if the employee of the cooperator performs the
duties under instructions and supervision of the Geological Survey, the
cooperation is equivalent to financial cooperation and is to be acknowledged
in the introductory text rather than in the station description.

Statement 2 (c) applies to stations at which the collection of the gage-height
record is under joint supervision of employees of the Geological Survey and of
the cooperator. This group includes principally stations at which the gage-
height record is collected jointly with the National Weather Service, the U.S.
Army Corps of Engineers, or some other Federal agency.

If gage heights are collected by the National Weather Service independently of
any supervision on the part of the Geological Survey, use statement 1 (a).
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If the Geological Survey and the National Weather Service cooperate in
obtaining the gage-height record, even though the salary of the observer is
paid entirely by the National Weather Service, use statement 2 (c). For
stations of this class it is also advisable to mention the National Weather
Service under "Cooperation" in the introduction to the report.

If the records are completely provided, write:
o COOPERATION .--Records were provided by * # &,
A statement for reservoirs may take the form:

o COOPERATION.--Capacity tables were provided by Salt River Valley Water
Users' Association.

If the records of discharge are provided by an organization as one of the
requirements under license by the Federal Power Commission, a statement
similar to the following is used:

o COOPERATION .--Records were collected by the Kings River Power Co.,

under general supervision of the Geological Survey, in connection
with a Federal Power Commission Project.

U.S. Army Corps of Engineers

Gaging stations that are operated in cooperation with the U.S. Army Corps of
Engineers may be divided into the following groups:

1. Stations at which all records are collected and computed by the
Geological Survey, with only financial assistance from the U.S. Army
Corps of Engineers. This cooperation is acknowledged in the
introductory text in the section headed "Cooperation."

2. Stations for which most of the record is collected and computed by the
Geological Survey with assistance by the U.S. Army Corps of Engineers
in the form of gage-height records or discharge measurements. This
cooperation is acknowledged in the station description as follows:

o COOPERATION.--Ten discharge measurements were provided by the
U.S. Army Corps of Engineers.

o COOPERATION .--Gage-height record and 10 discharge measurements
were provided by the U.S. Army Corps of Engineers.
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3. Stations that are operated by the U.S. Army Corps of Engineers with .
some assistance by the Geological Survey. The records for these
stations are collected and computed by the U.S. Army Corps of
Engineers. Participation by the Geological Survey consists of making
a limited number of discharge measurements and reviewing of the
records. This cooperation is acknowledged in the station description
as follows:

o COOPERATION .--Gage-height record, 30 discharge measurements, and
computations of daily discharge were provided by the U.S.
Army Corps of Engineers; 3 discharge measurements were made,
and records were reviewed by the Geological Survey.

If the status of a station during the report year was the same as that
described for group 3, above, but the records of discharge for a number of
earlier years were collected and computed by the U.S. Army Corps of Engineers
and submitted for publication with the records for the current year, the
following statement is used in the station description:

o COOPERATION .--Gage-height record, 30 discharge measurements, and
computations of daily discharge for water year 1975 were provided
by the U.S. Army Corps of Engineers; 3 discharge measurements were
made and records were reviewed by Geological Survey. Records for
May 1939 to September 1974 were collected and computed by U.S. Army
Corps of Engineers and were reviewed by Geological Survey. .

Similar statements should be used for stations operated in cooperation with
the U.S. Bureau of Reclamation.

If another agency provides records of change in contents of reservoirs or
records of diversion into or out of the basin only for purposes of adjusting
the monthly yield or for publication as a part of the monthly table for the
station, there usually will be no need for a COOPERATION paragraph in the
station description. However, acknowledgment of the agency for providing
figures should be made in a footnote describing the adjustment.

Average Discharge

Give the average discharge for stream-gaging stations for which 5 or more
complete water years of record are available, provided the flow during the
period of record is comparable as explained below. The years for which the
average discharge is computed need not be consecutive. The paragraph is
omitted if the criteria for computing the average are not met.

The average discharge is computed as the arithmetic mean of the water-year

mean discharges. It is computed only for stations having at least 5 water

years of complete record; and only water years of complete record, either in

annual or compilation reports, are included in the computation. Water-year ‘

mean discharges that were omitted from the 1950 or 1960 compilation reports
because part or all of the records were discredited should not be included in
the computations.
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Average discharge is not computed for stations where diversions, storage, or
other water-use practices cause the value to have little significance. If
water developments that significantly alter flow at a station are put into use
after the station has been in operation for a period of years, a new average
is computed as soon as 5 water years of record have accumulated after the
development has been completed and the use of water stabilized. See the
following section, "Effect of Diversion or Regulation," for additional
information on the subject.

Because discharge is computed using only water years of complete record, for
new stations established between Oct. 1 and Dec. 31 daily estimates should be
made, if possible, to complete the water year. These estimates should be
published with the first year of record--that is, do not wait until 5 years of
record are available to make daily estimates to complete the first year of
record. Daily estimates are required and "flat" estimates should not be
entered into computer storage. For example, a monthly mean_estimate of 10
£t3/s would require an entry into computer storage of 10 ft°/s for each day of
the month, which, most likely, is not representative of the true daily flows.

Average discharge is expressed in cubic feet per second. Equivalent runoff,
in inches per year, is given if annual runoff is computed for the station and
equivalent discharge, in acre-feet per year, is given if discharge, in acre-
feet, is computed annually. Runoff, in inches, is computed by multiplying the
average discharge by the factor 13.58 and then dividing the result by the
contributing drainage area; acre-feet is computed from average discharge by
multiplying by the factor 724.5. Rounding rules are the same as those for
mean discharge, inches, and acre-feet in the annual summaries. (See the
section "Significant Figures and Rounding Limits.")

o AVERAGE DISCHARGE.--8 years, 80.4 ft3/s, 19.91 in/yr.

In the above example if the period of record is considered to be August 1974
to September 1982, the number of water years of complete record would equal
the difference between the dates, and the dates, therefore, need not be given
under AVERAGE DISCHARGE. However, if the record began in November or December
and the first water year was not completed, or if the record ended during the
period January to August, the dates will be given, as follows:

o AVERAGE DISCHARGE.--17 years (water years 1968-84), 35.9 ft3/s, 26,010
acre-ft/yr.

The period of record for the above example was December 1966 to June 1985.
The dates as given are for the period covering the water years of complete
record which began October 1967 and ended September 1984.

Dates should also be given if several series of years are used to compute
average discharge and if repetition of dates will aid in clarifying the
statement. For example:

o AVERAGE DISCHARGE.--56 years (water years 1891-93, 1900-02, 1909-10,
192628, 1936-37, 1942-84), 384 f£t3/s, 278,200 acre-ft/yr.
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Effect of diversion or regulation

Average discharge will not be published for periods during which extensive
irrigation development or new diversions have taken place. However, if 5 or
more years of record are available before development, the average for those
years may be published. Also, after a development has been completed and use
of water stabilized, an average based on 5 or more years of this later period
may be given, if a figure of average discharge is considered to be of some
significance. For such stations the average discharge should include a
qualifying remark, such as "(prior to diversion to Moffat water tunnel)" or
"(since diversion to Moffat water tunnel)". The old average should be deleted
when the new average is given, unless the old figure has substantial value for
purposes of comparison.

Changes in regulation by upstream reservoirs need not nullify the value of an
average discharge. For example, if a large flood-control or power dam is
constructed upstream from a station during the period of record, the average
discharge may be computed on the basis of yearly mean discharge adjusted for
change in storage. However, if a series of reservoirs are constructed in a
basin, so that storage and release of water involves substantial unmeasured
gains or losses, adjustments should not be attempted and the average discharge
should be omitted.

Similarly, if a reservoir is used primarily for irrigation, diversions
upstream from the station may be increased so much compared to earlier years
that the average discharge would be meaningless.

If average discharge is based on adjusted yearly means, use qualifying terms,
such as "(adjusted for storage)", "(adjusted for diversion)", or "(adjusted
for storage and diversion)". If monthly or yearly figures of discharge are

ad justed, but the average discharge is not adjusted, use "(unadjusted)." If a
date needs to be included in the qualification statement, use "(adjusted for
storage since March 1937)."

See also section "Combined records of streamflow and diversion," p. 118, for
additional information on average discharge.

Corrections

If a previously published average discharge needs to be corrected, use the
following form:

o AVERAGE DISCHARGE.—22 years, 7,458 ft3/s, 17.64 in/yr. The figure
published in thg 1975 report was in error; the correct figure is 21
years, 7,494 ft>/s, 17.73 in/yr.

Minor errors, such as a change in the least significant of four figures
generally need not be mentioned. A correction of figures of average
discharge, regardless of magnitude, will not be noted in the REVISED RECORDS
paragraph.
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Medians

On streams where average annual runoff is low and the annual variability of
runoff is high, the median of the yearly mean discharges will be appreciably
smaller than the average discharge. The median of the yearly means may be
given, in addition to the average, for such stations if there are 10 or more
complete years of record, and if the median is consistently (about two-thirds
of the time) less than 90 percent of the average. If medians are published,
they should be published every year rather than omitting them for the
occasional years when the criterion is not met. Use the middle value (or
average of two nearest the middle) as the median. If the average discharge is
given in acre-feet per year, give the median in acre-feet per year, as well as
in cubic feet per second. Multiply by the factor--724.5--to convert the
median in cubic feet per second to acre-feet per year. Generally give the
median to one less significant figure than the average, as shown below:

o AVERAGE DISCHARGE.—32 years (water years 1951-82), ¥2.5 £t3/s, 30,790
acre-ft per year; median of yearly mean discharges, 38 £e3/s,
27,500 acre-ft per year.

If the average discharge is adjusted for storage or diversion, the median also
should be computed from the adjusted yearly mean discharges and reported as
shown in the following example:

o AVERAGE DISCHARGE.--70 years (water years, 1901, 1904, 1915-82),
346 ft3/s, 250,700_acre-ft per year; median of yearly mean
discharges, 230 rt3/s, 167,000 acre-ft per year. All figures
ad justed for storage in Charles Reservoir.

Extremes for Period of Record

This paragraph reports the instantaneous maximum and minimum discharge (or
contents) and gage heights (or elevations) for the period of record. In some
instances maximum and minimum figures may need to be qualified. (See section
"Qualification of maximums and minimums" given under the paragraph EXTREMES
FOR CURRENT YEAR.) In most cases, maximum discharge (or contents) is the
instantaneous maximum corresponding to the crest stage obtained with a water~-
stage recorder (graphic or digital), or a nonrecording gage read at the time
of the crest. However, although the minimum discharge reported is usually the
instantaneous minimum, there are several exceptions which are discussed later
in this section. The maximum and minimum figures will be reported to the same
number of significant figures as used in the daily tables. Maximum and
minimum gage heights or elevations will be given to hundredths of a foot, if
accuracy of the data warrants, otherwise to the nearest tenth of a foot.

The format for water-discharge gaging stations should be as follows:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, ¥ ¥ ¥; minimum, * &
#
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The dates covered are restricted to those shown under PERIOD OF RECORD. There .
will be no need to show separate dates for maximum and minimum to cover

periods of crest-stage gage operation because those periods will be identified

in PERIOD OF RECORD.

When the maximum discharge and maximum gage height for the period of record
occur on the same day, report the maximum discharge and the date (or dates) of
its occurrence, followed by the gage height, as shown below:

o EXTREMES FOR PERIOD OR RECORD.--Maximum discharge, 5,400 £t3/s,
Jan. 26, 1978, gage height, 6.80 ft; minimum, ®&#

When the maximum discharge and maximum gage height occur on different days,
report the maximum gage height and the date of its occurrence in separate
statements. For example, if maximum discharge and maximum gage height
occurred at different times because of backwater or a rating shift, first
report the gage height that corresponds to the maximum discharge. Then give
the maximum gage height in a separate statement. If backwater is the cause
for the difference, use a qualifying statement as in the following example:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,060 ft3/s, Sept.
24, 1968, gage height, 12.65 ft; maximum gage height, 17.65 ft,
Feb. 10, 1967, (backwater from Ohio River); minimum discharge, ¥ ¥
&

No qualifying statement is needed when the difference in time between maximum
gage height and maximum discharge is caused by a shift in rating.

For example:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,060 ft3/s, Sept.
24, 1968, gage height, 12.52 ft; maximum gage height, 12.70 ft,
Sept. 25, 1968; minimum discharge, ® * %,

When maximum discharge occurs during a period of no gage-height record and the
peak gage height is determined from the recorded range in stage, peak-stage
indicator, high-water mark in well, or outside floodmark, the date of maximum
discharge generally can be closely determined from records from nearby
stations or from climatological data. However, if there is serious doubt
about the date, the statement should be qualified as follows:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 684 ft3/s, occurred
sometime during period Dec. 27, 1973, to Jan. 3, 1974, gage height,
7.44 ft, from recorded range in stage; minimum, ¥ % &

Other possible statements might read "probably occurred Dec. 30, 1973, or
Jan.2, 1974", "about Dec. 30, 1973", or the like.

If the maximum discharge was not determined, give the maximum gage height, if
known, followed by a statement such as "discharge not determined" or "ice jam,
discharge not determined."
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’ The minimum discharge and gage height will be reported next, in accordance
with the following guidelines:

1.

For stations on streams that are subject to little or no regulation,
little or no diurnal fluctuation, and little or no shifting of the
low-water control, report the minimum discharge and the corresponding
gage height (if it is the actual minimum gage height). If the
minimum gage height frequently occurs at a different time from the
minimum discharge, the low-water control probably is unstable and the
minimum gage height probably has little significance (See paragraph 5
below) .

For stations on streams that are subject to extensive regulation or
diurnal fluctuation or diversion, report the minimum daily

discharge. The momentary minimum discharge and gage height also may
be reported, if desired. An abnormally low daily or momentary
minimum caused by unusual regulation or by storage behind an ice jam
upstream or similar condition should be explained. Momentary minimum
discharge of regulated streams should be computed (and published)
very carefully because such minimums may indicate violations of
regulations governing minimum releases.

For stations at which the stage-discharge relation is affected by
ice, report the minimum daily discharge if the period of least flow
occurred during the period of ice effect, unless the momentary
minimum can be determined satisfactorily. If the apparent minimum
occurred outside the period of ice effect, but there is some
possibility of lesser but undetermined flow having occurred during
the period of ice effect, report the open-water figure and add a
statement that a lesser discharge may have occurred during the period
of ice effect, as follows:

o® ® ¥, minimum, 43 rt3/s, Aug. 22, 1974, but may have been less
during period of ice effect, gage height 1.72 ft.

If the minimum discharge (instantaneous) cannot be determined, give
the minimum daily discharge if daily records are complete or if the
minimum daily is known to have occurred during the period of daily
records. Otherwise, state "minimum not determined" and add a
statement such as "occurred during period of ice effect," if
appropriate.

For stations on streams that have shifting low-water controls, the
minimum gage height should be omitted, unless it has some
significance.

Maximum and minimum contents of reservoirs, when measured by a continuous
recording gage, should be listed in the EXTREMES paragraph, even though the
daily and monthend figures may apply to the contents at a stated time. If
records are based on a nonrecording gage, read once daily, the EXTREMES

. paragraph should state:

o EXTREMES (AT 0800) FOR PERIOD OF RECORD.--Maximum contents, ¥ & &,
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When identical maximum or minimum discharges (or contents) for the period of
record occur on more than one day, each day should be listed. This situation
may occur wWith identical gage heights; it also may occur with different gage
heights when the shifting-control method or changes in rating tables are
applied. If gage heights are different for two or more identical maximum
discharges, the maximum gage height and date should be given in a separate
statement. To minimize the chance that identical maximum discharges will
occur because of the accuracy (or lack thereof) of gage-height readings, gage
heights should be read to the nearest hundredths or a foot, if possible.

At times the momentary minimum discharge may occur on a number of consecutive
days during a diurnal pattern of flow. To avoid listing a number of consecu-
tive dates, the phrase "part of each day" or "part or all of each day" might
be used. An example to illustrate the occurrence of identical maximum and
minimum discharges is given below:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,100 ft3/s, Oct.
15, 1973, Apr. 27, 1974; i gage height, 10.03 ft, Apr. 27,
1974 ; minimum discharge, 2.0 ft°/s, Oct. 7, 11-14, Oct. 29 to Nov.
3, 1968, part of each day Jan. 12-23, 1971, and part or all of
each day Jan. 26 to Mar. 2, Mar. 7"28’ 1973.

If no flow occurs at a station, write "no flow" for the minimum, followed by
the dates or extent of the no-flow period(s). The words "minimum" or "minimum
discharge" are not necessary. For example:

o Maximum discharge, ® ® #; no flow ¥ & ¥,
If dates of no flow are reported, list only those days when the mean discharge
is zero for the day; do not list the adjacent days, even though there was no
flow for parts of those days. In other words, the periods of no flow shown
will actually represent minimum daily. However, when the duration of no flow
shown is less than a day, write:

o¥* & ®#: no flow for part of July 10, 1973.
or

o#® ® & no flow part of each day Sept. 2-12, 1974.
Additional formats for reporting the EXTREMES paragraph follow:

o Maximum discharge, ® ®# #; minimm, * & #; minimum daily, * & &,

o Maximum discharge, ® # ¥; maximum gage height, ¥ # #; minimum
discharge, ® & ¥,

o Maximum discharge, ®* * #; minimum daily, * * &,

o Maximum daily discharge, * # ®; minimum daily, & & &,

o Maximum discharge, ¥ * #; no flow part of ¥ # ¥; minimum daily
discharge, & & &
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‘ o Maximum gage height, ¥ ®# & dJdischarge not determined; minimum
discharge, ® & ¥,

If during the period of record, the location or datum of a gage is changed,
this information should be reported, as follows:

1. If the extreme occurred during a period when the gage was at a
different datum but near the present site, it may be feasible to
reference the gage height to the present datum. If this is done,
write:

o® & % ogage height, 16.83 ft, present datum, ® & &,

2. If a gage height for the present site but different datum has not
been referred to the present datum, write:

o® & % oage height, 21.09 ft, datum then in use, * & ¥,

However, all former gage heights at the present site should be
referred to the present datum, if the former datum is recoverable.

3. If the gage height was obtained from a gage at a different site and
datum than that of the present gage, and it is not practical to
reduce the gage height to the present datum because of slope of the
water surface, write:

‘ o®* ®# % oage height, 8.30 ft, site and datum then in use, ® * &,

For stations on canals or other diversions, only the maximum and minimum daily
discharges should be reported. Because maximum and minimum daily discharges
for each year are included in yearly summary data below the daily table, they
need not be repeated in the EXTREMES paragraph. Only one statement need be
reported for the entire period of record, as follows:

o EXTREMES FOR PERIOD OF RECORD.~--Maximum daily discharge, 2,040 ft3/s,
Nov. 11, 1943; no flow for several days in 1937-39, 1945.

If a new maximum gage height occurred as a result of the control having been
filled, but the corresponding discharge was less than the maximum of record,
use the following statement:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,480 ft3/s, July
29, 1963, gage height, 10.04 ft; maximum gage height, 10.50 ft,
Aug. 31, 1976; minimum discharge, 3.6 ft3/s, Dec. 14-17, 1968.

If the location or datum of a gage was changed during the period of record,
make certain that the maximum gage height reported was determined after
consideration of changes in location or datum, especially if that gage height
is numerically larger than the gage height corresponding to the maximum
discharge.
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If the maximum gage height for the period of record is affected by backwater,
and if a shift in rating has occurred so the gage height corresponding to the
maximum discharge is not the maximum gage height for open-water conditions,
the latter should also be given. For example, assume that the maximum
discharge for May 1, 1963, was 9,000 £t3/s (8.50 ft). This was exceeded July
20, 1965, with a discharge of 9,200 ft3/s (8.45 ft). The maximum gage height
of record, 9.00 ft, occurred Mar. 10, 1967; peak discharge was less than 9,000
ft3/s due to backwater from ice. The paragraph should read:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,200 ft3/s, July
20, 1965, gage height, 8.45 ft; ; maximum gage height, 9.00 ft,
Mar. 10, 1967 (backwater from ice); maximum gage height unaffected
by backwater, 8.50 ft, May 1, 1963; minimum ¥ # &,

Two maximums may be shown if flood peaks are presently controlled by a storage
reservoir constructed during the period of record, but were uncontrolled prior
to the construction. For example:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 100,000 ft3/s, July
1, 1912, gage height, 23.55 ft; minimum % & &, Magimum discharge
since construction of # ® ® Dam in 1952, 15,000 ft>/s, Apr. 15,
1963, gage height, 8.21 ft.

A separate set of extremes may be shown for combined streamflow and diversion,
as follows:

o EXTREMES FOR PERIOD OF RECORD.--River only, maximum discharge,
384 £t3/s, June 3, 1944, gage height, 5.21 f£t; no flow May 19,
1952, Sept. 6, 7, 1965 (entire flow diverted to canal). Combined
flow maximum discharge, 1,820 ft3/s, June 7, 1952; minimm daily,
89 rt3/s, June 23, 1961.

Over an extended period of no flow the dates of minimum discharge should be
omitted and a general statement made to indicate the approximate frequency and

duration of no flow. Statements such as "at times," "at times each year," "at
times most years," "most of time," "many days," or "for long periods" may be
included.

The maximum and minimum discharges for the period of record may have been
reported to a different number of significant figures than those specified in
these guidelines. This is particularly true for long-term stations where
rules for reporting significant figures have been changed. Continue to show
maximum and minimum discharges with the same number of significant figures
published previously. When these extremes are superseded, the new figures
should be reported to the recommended number of significant figures.

In a few instances, maximum and minimum discharges reported do not cover the
entire period of record, either because early records are fragmentary or
because some partial months do not include a maximum of record. When
reporting such extremes, the paragraph should begin with "EXTREMES FOR PERIOD
OF RECORD (SINCE 1927)," or "EXTREMES FOR PERIOD OF RECORD (1910~15 AND
SINCE 1927)."
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If the maximum discharge reported in the EXTREMES FOR PERIOD OF RECORD is
determined to be the maximum as of some date prior to the beginning of record
collection, that fact should be reported in a second statement, as follows:

o Maximum stage of Aug. 19, 1955, is greatest since at least 1845.

o Stage and discharge of the flood of June 12, 1944, are the greatest
since at least 1880.

o A longtime local resident says flood of May 16, 1950, was the highest
since 1882, although stages in 1942 or 1943 were nearly as high due
to large ice jam.

o Floods in 1943, 1950, and 1952 are the only major floods since 188M4.

(A1l three floods are within period of record 1928-33, 1937-60; 1943
flood is maximum for period of record.)

o Maximum stage of Sept. 27, 1936, is greatest since at least 1847.
Maximum stage 1847-97, 34.6 ft, May 28, 1885, from floodmarks.

Extremes Outside the Period of Record

Include information on extremes, such as major floods or unusually low flows
that have occurred outside the stated period of record, in a paragraph titled
EXTREMES OUTSIDE PERIOD OF RECORD, immediately after the EXTREMES FOR PERIOD
OF RECORD, as follows:

1. If a flood produces a maximum stage or discharge for a definite long
period of time, the following statements may be applicable:

o EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since 1889, 34.0
ft, former site and_datum, Apr. 17, 1950, from floodmark,
discharge 51,800 ft3/s.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at
least 1886, about 5,800 ft3/s, Mar. 19, 1936.

2. If a particular flood was outstanding, but information is not
adequate to establish it as the maximum for a definite time period,
the following statements may be applicable:

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of June 5, 1940, reached
a stage of 20.6 ft, present datum, from floodmarks, discharge,
22,200 rt3/s.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in September 1926
reached a stage of 18.0 ft, discharge not determined; flood in
1934 reached a stage of 15.8 ft, discharge not determined;
information supplied by State Highway Commission.
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4.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Outstanding floods occurred in
June 1864 and May 1876. Flood in May or June 1894 reached a
stage of 9.13 ft; informa%ion supplied by local resident,
discharge, about 9,800 ft°/s. For discussion of these floods,
see WSP 997.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of May 8, 1950, reached
a stage of 26.0 ft, from floodmark established by U.S. Army
Corps of Engineers; discharge, 67,000 £t3/s, but may have been
exceeded by flood of July 5, 1908.

If a particular flood is known to have been higher than the maximum
for the period of record, but the stage and discharge are uncertain,
write:

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in July 1916 reached a
stage of about 2 ft higher than that of Aug. 13, 1940 (from
flood profile of Tennessee Valley Authority).

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in 1854 is believed to
have been approximately equal to that of Mar. 23, 1929, from
information by local residents.

o EXTREMES OUTSIDE PERIOD OF RECORD.--A flood in May 1901 has not
yet been exceeded.

If a particular flood was outstanding but lower than the maximum for
the period of record, write:

o EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge, 3,510
£t3/s, Mar. 16, 1953, gage height, 8.83 ft; maximum gage
height, 12.16 ft, Aug. 31, 1954 (backwater from tide).

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in March 1936 reached a
discharge of 3,150 ft3/s, by computation of flow over dam 1.5
mi upstream from station. Maximum discharge since 1886
occurred in November 1927 and was possibly twice that of March
1936. Maximum stage since at least 1835, 15.0 ft, Sept. 21,
1938 (due to hurricane tidal wave).

o EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge,
102,000 ft3/s, Oct. 29, 1950, gage height, 32.4 ft.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Feb. 21, 1927,
reached a stage of abgut 31.2 ft at present site and datum;
discharge, 101,000 ft°/s. Flood in February 1890 reached a
stage about 1.9 ft higher, according3to knowledgeable local
resident; discharge about 130,000 ft-/s.
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The expression "maximum discharge known * ®* #" should not be used because it
leads to ambiguities. For example, the phrase does not indicate the length of
period for which discharge is the maximum. In addition "known" has been used
ambiguously in previous reports to express two directly opposite meanings,
"There may have been higher floods but they were not reported." and "This is
definitely the highest flood since first settlers entered the area."

Floods outside the period of record should be limited to two or three major
floods; if several greater floods occur during the period of record, only the
largest outside the period of record need be reported. Even the second and
third highest floods during the period of record are not reported except in
the year each occurs. When flood frequency studies are made, care must be
taken to be sure no significant flood is overlooked, especially one which is
useful in extending a frequency curve. Examples of suitable statements
describing outstanding floods outside the period or record are given below.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since at least 1852,
48.2 ft, Dec. 10, 1913, present datum, from floodmarks on right bank
1,000 ft upstream from gage. Stages for other floods at railroad
bridge, at present datum, from information by Southern Pacific
Railroad, are as follows: U3.7 ft, May 1884; 4.7 ft, June 13,
1885; 45.6 ft, July 1899; 43.3 ft, May 2, 1915; 40.9 ft, May 9,
1922.

An example of reservoir storage data outside the period of record is:

o Maximum contents prior to 1903, 753,300 acre-ft, May 31, 1894,
elevation, 2,137.6 ft, from high-water marks.

If an unregulated discharge, occurring before the period of record, has been
measured (or a significant no flow observed), and it is less than the minimum
unregulated discharge during the period of continuous record, then that
information should be reported as follows:

o EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 0.13 £t3/s was
measured, Sept. 13, 1953.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Stream is reported to have receded
to no flow in 1882 and in 1897.

This type of statement should be included whether or not low-flow measurements
are reported in PERIOD OF RECORD.
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Extremes for Current Year .

The guidelines for this entry generally parallel those previously given for
the EXTREMES FOR PERIOD OF RECORD, except that instantaneous maximum and
minimum discharges and corresponding gage heights should be limited to the
current year only. In addition, information relative to secondary peak
discharges greater than a selected base discharge should also be reported for
selected stations meeting certain criteria. Discharge peaks greater than the
base discharge but less than the maximum discharge are known as secondary
peaks. Secondary peaks are useful in many types of hydrologic studies, and
should be reported, when appropriate.

Format

Both sentence and tabular formats are used in reporting extremes for the
current year. The sentence format resembles that used for the EXTREMES FOR
PERIOD OF RECORD entries except for dates, which will report only month and
day. Sentence format should be used only for stations for which secondary
peak discharges are not published. Reporting the time for the instantaneous
maximum for the year is not required but may be done at the District's option.
The tabular format should be used for stations for which secondary peaks are
published, and reporting the time (if known) of the peaks is required for
these stations. An example of the sentence format would be:

o EXTREMES FOR CURRENT YEAR.—Maximum discharge 10,100 £t3/s, Oct.
15, gage height, 10.03 ft; minimum 2.0 ft3/s, Sept. 10, gage
height, 0.50 ft. .

Examples of the tabular format are shown in the appendix in order to
illustrate the full 11.5-in. length of typed line, and are also included in
the the discussion of peak discharge on p. 94.

-

IR

Special conditions.--A fairly common occurrence on coastal streams in the
southeast--and occasionally in other parts of the country--is for the maximum
discharge during the year to occur on a rising stage Sept. 30 or on a falling
stage Oct. 1. For these situations the peak discharge for the storm event
occurs in the following or preceding water year. The entry in the extremes
paragraph should clarify this point to the reader by stating the date the peak
occurred even though that date is in the next (or previous) water year. (See
example below.) In addition to giving the maximum discharge in the EXTREMES
entry, the maximum peak discharge that occurred during the water year should
be given. If the maximum peak discharge is not independent of the flood of
Sept. 30 (or Oct. 1), the maximum independent peak discharge should also be
given. A few examples should suffice to illustrate the format to be used:

o EXTREMES FOR CURRENT YEAR.—Maximum discharge, 12,700 ft3/s,
Sept. 30, stage rising, peak occurred Oct. 1, 1976; maximum
peak discharge, 4,300 ft3/s, Apr. 18, gage height, 14.3 ft;
minimum discharge, * * *,

o EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,080 ft3/s,
Oct. 1, stage falling, peak occurred Sept. 28, 1975; maximam ‘
peak discharge, 1,890 ft3/s, July 27, gage height, 9.08 ft;
minimum discharge, * * %,
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‘ o EXTREMES FOR CURRENT YEAR.~-Maximum discharge, 3,170 ft3/s,
Oct. 2, gage height, 11.81 ft, occurred on recession following
peak of Sept. 28, 1975; maximum independent peak discharge,

2,020 £t3/s, Jan. 1, gage height, 9.72 ft; minimum discharge, *
* *,

o EXTREMES FOR CURRENT YEAR.~-Maximum discharge, 3,740 ft3/s,
Oct. 1, gage height, 15.39 ft, was not independent of the same
peak discharge that occurred Sept. 30, 1975; maximum
independent peak discharge, 2,610 ft3/s, July 12, gage height,
14.43 ft; minimum, * * *,

If records for less than a complete water year are being published for the
first time for a new station, or for the last time for a discontinued station
the EXTREMES entry will be modified slightly. For a new station with no other
period of record, write:

o EXTREMES FOR CURRENT YEAR.--Maximum discharge during period May to
September, * * *,

The statement for a re-established station should be similar but should
include, of course, extremes for the period of record as well as for the
current year.
. For a discontinued station, write:
o EXTREMES FOR CURRENT YEAR.——Maximum discharge during period
October 1975 to February 1976, * * %,

Peaks greater than a base discharge

Peak discharges greater than a given base discharge and the associated gage
heights, are used in many studies. The data are necessary for the detailed
hydrologic studies of runoff, flood routing, unit hydrographs, and flood
frequency that are required for design of highways and bridges, flood-control
structures, and other water-development projects. A canvass of cooperating
agencies in 1975 and 1981 indicated a continuing demand for peak discharges
greater than a base. Those peak discharges that exceed a selected base
discharge will be published for selected stations only. Criteria for
selecting stations, base discharge, and peaks to be reported are described
below.

Criteria for selecting stations.——

1. Publish secondary peaks for streams not subject to substantial
control by man. For stations that are affected by occasional or
minor manmade regulation, either publish all of the secondary peaks
(regardless of whether some may be affected by regulation), or none

. of the secondary peaks.
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Do not publish secondary peaks for streams where the crests are so
flat that the peaks generally are either the same as, or not more
than 5 percent greater than, the daily mean discharge. Use this rule
even though an occasional secondary peak does exceed the daily mean
discharge by more than 5 percent.

Publish secondary peaks only for stations that have a recording

gage. However, if the frequency of gage readings for stations
without recording instruments is such that reasonably accurate graphs
can be drawn, then peaks may be reported. As a precaution, crest-
stage gages should be installed at all nonrecording stations on
flashy streams.

Publish secondary peaks only for stations where the record is
complete. Do not publish peaks where the record is fragmentary or
seasonal and where peaks greater than the base discharge may have
occurred during a period of nonoperation. This restriction does not
apply, however, if the period of nonoperation is known to be one of
low flow during which flooding did not occur, nor does it apply to
the partial-year period at the beginning or end of a record.

Criteria for selecting base discharge.--The base discharge is selected so

that an average of three peaks a year will be reported. The base discharge
will be shown with the list of peaks and should be reported to not more than
two significant figures. The following are criteria for selecting base
discharge:

1.

For stations for which peaks greater than a base have been compiled,
continue to use the same base if the peaks published meet the three-
times~-per-year guideline. Guidelines for deciding when the base
should be changed are given in paragraph 4 below.

For stations with records of more than 5 years, but for which no
flood-frequency curves have been computed, list the annual flood
peaks and compute their recurrence interval by the formula T =
(n+1)/m.

where T = recurrence interval, in years;
n = number of years of record; and
m = order number of peaks, beginning with the largest peak as

number 1.

Then choose as the base a discharge (rounded upward) whose recurrence
interval is approximately 1.1 years.

For stations with records of 5 years or less, select a base discharge
by judgment and comparison with other stations. The selected base
discharge should preferably be a little low rather than high; then,
as more data become available, a higher base discharge can be
selected, if necessary.
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Changes in the base are not desirable; a selected base discharge
should be retained until it proves entirely unsatisfactory. Base
discharge should be reviewed every 5 or 10 years, or when a flood-
frequency study is undertaken. If there are more than about 40 peaks
greater than base discharge in a 10-year period, the base discharge
should be raised; likewise, if there are fewer than 20 peaks during a
10-year period, base discharge should be lowered. When base
discharge is lowered, however, previously published lists of peaks
are rendered incomplete, and additional peaks may have to be entered
in the peak-flow file. The additional peaks should be published in
future flood-frequency reports, but not in the State annual
hydrologic~data reports.

Whenever the base is revised, insert the word "revised" after the
base discharge in the first report containing the revised figure; no
reference to the revision needs to be made in subsequent reports.

Criteria for selecting independent peaks greater than a base discharge.--

Report peaks greater than base discharge according to the criteria listed

below.

Publish all independent peak discharges, with corresponding gage

heights and time of occurrence, for which discharge exceeds the base
discharge, regardless of the number of peaks in a year.

1.

Two peaks are considered independent if the hydrograph recedes to a
well~defined trough between the peaks. Publish both peaks if the
instantaneous discharge of the trough is equal to or less than

75 percent of the instantaneous discharge of the lower peak;
otherwise publish only the higher peak.

For small, highly responsive watersheds, only the highest peak
discharge resulting from an obvious single storm event should be
reported regardless of the trough configuration or magnitude between
peaks.

For periods of diurnal peaks caused by snowmelt, report only the
highest peak during each distinct period of melting, if such periods
can be identified, even though other peaks may meet the preceding
criteria. Identification of each distinct period of melting is
largely a matter of individual judgment, but the principle as
explained in paragraph 1 above for instantaneous discharges can be
applied to daily discharges as an identification guide.
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Tabular format for peaks greater than a base discharge.--Peaks greater
than base discharge are reported in the EXTREMES FOR CURRENT YEAR paragraph.
They are published in tabular format with the extremes for the current year
indicated by asterisks to the left of both the maximum discharge and maximum
gage height., Placing an asterisk on both values is preferable to the past
practice of not placing an asterisk on the gage height unless it occurred on a
different day from that of the discharge. Minimize use of footnotes,
qualifications, and explanations in the table. The table should have an 11.5
in. typed width (115 characters on a 10-pitch machine) in order to line up
with the daily-discharge table. Minimum discharges are published in a
separate paragraph following the tables of peaks. Examples of these entries
are included in the appendix; examples of parts of these entries are given
below.

List the peak discharges in chronological order, and report the time (in 24-
hour time) to the nearest 30 minutes from graphical records, and to the
nearest punch interval (as printed on the primary computation sheet) for
digital records. If a peak lasts several hours, list the time the peak gage
height was first reached. Examples of the tabular format for reporting peak
discharges greater than a base discharge follow:

l. For stations for which secondary peak discharges are reported but at
which no peak greater than the base discharge occurs in the current
year; use the following tabular form:

o EXTREMES FOR CURRENT YEAR.—Peak discharges greater than base
discharge base of 100 ft3/s and maximum (*):

Discharge Gage Height Discharge Gage Height
Date Time (ft3/s) (£t) Date Time (£t3/s) (ft)
Jan. 4 1615 *95 *3.68

Minimum discharge, 0.19 ft3/s, Oct. 1.

2, For stations for which secondary peak discharges are published but
only one peak greater than base discharge occurs in the current year,

use the following form:

o EXTREMES FOR CURRENT YEAR.—-Peak discharges greater tham base
discharge of 2,200 ft3/s and maximum (*):

Discharge Gage Height Discharge Gage Height
Date Time (ft3/s) (ft) Date Time (££3/s) (ft)
Feb. 21 1400 *2,860 *8.30 No other peak greater than base
discharge.

Minimum discharge, 83 ft3/s, Oct. 2.
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3. For stations for which secondary peak discharges are published and
two or more peaks occur in the current year:

o EXTREMES FOR CURRENT YEAR.—Peak discharges greater than base
discharge of 80 ft3/s and maximum (*):

Discharge Gage Height Discharge Gage Height
Date Time (£ft3/s) (ft) Date Time (£t3/s) (ft)
Dec. 25 0700 84 3.06 Aug. 20 0800 *169 *4,23

Minimum discharge, 0.02 ft3/s Oct. 1, 2; minimum gage height, 0.48 ft,
oct- 1.

Special conditions.—-At recording-gage stations peaks may occur when the

recorder is out of operation, or during ice-affected periods. Peaks occurring
during such periods, that otherwise fit criteria for reporting, should be

reported as follows.

1. When the peak stage is known (from recorded range in stage or high-
water mark) and the calendar date is also known, but the time of day
is not known, insert the word "Unknown" in the TIME column.

2, When the peak stage is unknown, insert the word "Unknown" in the GAGE
HEIGHT and DISCHARGE columns.

3. When the peak dicharge cannot be determined, insert "Unknown™ in the
DISCHARGE column,

4, If a reasonable estimate of peak discharge can be made on the basis
of other records, although the gate of occurrence may be uncertain,
footnote the DATE column with " Sometime during period July 7-13," or
the like; insert dashes in the "TIME” column; and round the discharge
(but do not qualify it with "about”). A date need not be footnoted
if it can be determined reasonably well within a day.

5. If a peak discharge is affected by ice, insert a dash in the time
column and enter “"ice jam" in the gage height column, unless the gage
height is the maximum for the year.

6. If the maximum gage height for the year is affected by ice, and the
corresponding maximum discharge is neither a peak greater than base
discharge nor the maximum for the year, use the words "ice jam" in
the discharge column. Use of a footnote such as "backwater from ice”
may be more appropriate in some instances.

7. If the maximum gage height for the year is affected by ice, and peak
discharge greater than base discharge or maximum discharge for the
year occurred on the same day, place an asterisk and a letter symbol
to the left of the reported gage height; the footnote should read
"(a) Ice jam".
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8. For stations where peak gage height and peak discharge occur on
different days because of changing stage or variable slope, give the
peak gage height (and the corresponding time), in addition to the
time of peak discharge. If peak gage height occurs on the same day
as the peak discharge, report the peak gage height and the time of
the peak discharge. Because all peaks greater than a base discharge
are now being entered into the WATSTORE Peak-Flow File, it is
recommended that the gage height associated with the peak discharge
now be reported, even though it may not be the maximum stage of the
rise. For example:

o EXTREMES FOR CURRENT YEAR.—Peak discharges greater than base
discharge——and so on.

Discharge Gage Height Discharge Gage height
Date Time (£t3/s) (ft) Date Time (£t3/s) (ft)
Nov. 28 2300 *18,900 29.73 July 11 0130 18,100 29.31
Nov. 29 0200 (a) *30.53

(a) Backwater from Missouri River

In the preceding examples, the November 29 peak gage height occurred 3 hours
after the peak discharge on November 28 which requires that both dates be
listed. The July 11 peak gage height may have occurred many hours (as many as
to 22 1/2) after the peak discharge, but there is a single listing because
both were on the same day. The discharge for November 29 was not listed for
it was less than the base discharge. Whenever possible, type in the cause of
the maximum stage occurring at a time different than that of the peak
discharge. If room does not permit it, use a symbol and corresponding
footnote.

Qualifying maximums and minimums

Maximum and minimum discharges, reservoir contents, and gage heights reported
under EXTREMES may need to be qualified to indicate that the reported

values are not necessarily the actual extremes. If a maximum or minimum
discharge was computed from the highest or lowest reading of a nonrecording
gage, the qualification "observed" may be necessary to explain that the actual
maximum (or minimum) may have been higher (or lower) than that given. The
word "observed” is not needed if the stage was known to be changing so slowly
that the gage readings may, for all practical purposes, be considered the
actual maximum (or minimum). For this reason it is likely that very few
maximums or minimums will need the qualification. If the word “"observed"” is
needed, use the following format:

o Maximum discharge observed, * * *; minimum observed, * * *,
o Maximum discharge observed, * *# *; minimum discharge, * * *,
o Maximum discharge, * * *; minimum observed, * * *,
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Where a maximum (or minimum) reading was obtained from a water-stage recorder,
but the gage was out of operation during another period when the discharge (or
contents) may have been higher (or lower) than reported, qualify the observed
maximum or minimum reading with the word "recorded"” and add a statement to
specify the other period when a higher (or lower) event may have occurred, as
follows:

o Maximum discharge, * * *; minimum recorded, 4.4 ft3/s, Aug. 27, but
may have been less during period of ice effect Dec. 10 to Jan. 2,
or period of no gage-height record Nov. 7-13,

For most nonrecording stations where the stage was changing rapidly and gage
readings were made infrequently, it is likely that the absolute maximum (or
minimum) was not observed. The usual practice is to construct graphs based on
the gage readings and other known factors so that missing gage records can be
extrapolated. If this is done, the gage height should be qualified as
follows:

o Maximum discharge, 1,230 £t3/s, Aug. 15, gage height, 12.25 ft, from
graph based on gage readings; * * *,

If maximum stage was determined by leveling to floodmarks, write:

0o Maximum discharge, 1,230 ft3/s, Aug. 15, gage height, 12.25 ft, from
floodmarks; * * *,

No qualifying statement is needed if maximum stage was determined from a
crest-stage gage. However, the GAGE paragraph should contain reference to the
crest-stage gage as part of the gaging-station equipment.

The gage height shown for a recording station should be that which represents
the stage in the stream as shown by the outside gage. When the stages in the
stilling well and in the stream differ considerably, every effort should be
made to eliminate the cause of the difference so that the well gage height
does represent the stage in the stream. Exact agreement is not necessary, but
any appreciable difference should be adjusted in favor of the outside gage.

Reported gage heights need not be qualified where the recorded gage height and
the outside gage height are virtually the same (within a few hundredths of a
foot) or where the recorded gage height has been adjusted to the outside gage
height.

If the recorded inside gage height is considerably less than the outside gage

height because of drawdown, and there is no basis for adjusting to the outside
gage, both gage heights should be shown and qualified, as follows:

* % * gage height, 14.40 ft in gage well, 14.77 ft, from outside
gage; * * %,

* * % gage height, 14.5 ft in gage well, 16.9 ft, from floodmarks; * * %,
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& & ¥ gage height, 35.5 ft in gage well; 36.29 ft, top of surge in gage
house; 37.97 ft, from floodmark at waterplant and in wire-weight gage box
at upstream side of bridge ¥ * ¥,

Qualifications may be needed for figures of maximum or minimum contents at a
reservoir station. Generally, the published contents data, including maximums
and minimums, represent usable contents below the maximum controllable level,
which may be the top of the spillway crest, top of gates, top of conservation
pool, or at some other established level. If the maximum contents includes
some surcharge or uncontrolled storage, write:

o EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed,
299,200 acre-ft, temporary use of flashboards, June 16, 1942,
elevation, 4,164.43 ft; minimum observed, * * &,

o EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 178,500 acre-ft,
Apr. 19, 1941, gage height, 170.13 ft, of which 500 acre-ft, was
uncontrolled storage; ¥ & ¥,

Because of changes in relation of reservoir capacity to stage caused by
sedimentation, maximum contents of record and maximum elevation of record may
occur at different times. If this happens, report the maximum elevation and
date of its occurrence in a separate phrase, as follows:

o EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 693,000 acre-ft,
Apr. 18., 1943, June 4§, 1953; maximm elevation U450.77 ft, June 26,
1958, minimum contents, ¥ # #,

The date of the last reservoir survey (and the date that the new reservoir
capacity table was established, if different from the survey date), should be
given in the REMARKS paragraph if the capacity table has been substantially
revised. There will be no need to qualify maximum or minimum contents for
changes in the capacity table.

Minimum reservoir contents for the period of record may require a variety of
qualifications, such as: "minimum since reservoir first filled in May 1927,
# & #n. "pinimum since power pool was reached, * * #" (may be "conservation
pool” or "normal low operating level") or "minimum since appreciable storage
was attained, ® # ®#." Dyring the initial filling period, which may last
several years, minimum contents are meaningless, in which case, the qualifying
statement might read: "no storage prior to Mar. 13, 1963." Some reservoirs
that are fed by ephemeral streams are empty for various periods of time. The
qualifying statement then might read: '"no storage Sept. 5, 1933, July 19 to
Aug. 13, 1940," "no storage at times during 1928-29, 1933, 1940," "no storage
at times," or "no storage at times when natural flow was passing through
reservoir.”

A gage height may be qualified as "affected by wind," "affected by seiche," or
some other appropriate phrase.

For gaging stations on streams that are affected by regulation, neither the

maximum nor minimum discharge need be qualified by the word "(regulated),"
provided the regulation is mentioned in the REMARKS paragraph. However, any
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unusual regulation should be described, such as regulation caused by
construction work upstream from the station, a dam failure, sluicing at a dam
upstream from the station, storage behind ice jams, or other unusual
conditions of a temporary nature. For example:

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of May 18, 1927, was
considerably higher than flood of June 16, 1918; landslide about
2 mi upstream washed out and released about 10,000 acre—ft of
impounded water; discharge not determined.

o EXTREMES FOR PERIOD OF RECORD.—-Maximum discharge, 10,200 ft3/s, Aug.
17, 1959, caused by wave over Hebgen Dam following earthquake; gage
height, 5.3 ft, from floodmark, * * *,

o EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, * * *; minimum
daily, 0.1 £ft3/s, May 13, 1941, Sept. 20-22, 1950, when gates in
dam at New Fork Lake were closed.

o EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, 16,800 ft3/s, Sept.
7, 1965, gage height, 8.53 ft, caused by emergency release from
Fontenelle Dam; minimum daily, * * %,

If minimum discharge occurs during a short drop in discharge caused by
temporary storage in the form of ice and channel storage, and is appreciably
less than the base (ground-water) flow, the minimum discharge should be
qualified if the momentary minimum is less than 75 percent of the adjacent
base flow. The qualification is as follows:

o * * % winimm, 2.6 ft3/s, Mar. 2, 1956, result of freezeup.
The qualification should not be used for the minimum daily discharge.

Maximum discharge determined by indirect methods, such as extension of the
rating curve and indirect measurements, should be reported in one of the
following ways:

1. If maximum discharge was determined by extending the rating curve,

use the following statement, regardless of whether linear or
logarithmic plotting paper was used:

o * * * from rating curve extended above 7,500 ft3/s.

The qualification applies to the momentary maximum; do not qualify
the maximum daily discharge. The figure reported in the above
example should be the discharge of the highest current-meter
measurement, rounded upward to two places——for example 7,430 ft3/s
would be given as 7,500 ft3/s.

2, Extension made on the basis of a velocity-area study, slope—
conveyance study, step—backwater method, theoretical-weir formula,
laboratory rating, or comparison with record for other statiom,
should be qualified as follows:
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3.

4.

o * * * from rating curve extended above 7,500 ft3/s
on basis of velocity-area study.

o * * * from rating curve extended above 30,000 ft3/s
on basis of runoff comparisons with nearby stations.

o * * * from rating curve extended above 23,000 ft3/s
on basis of rate of change of storage in San Carlos
Reservoir; * * %,

Extension of the rating curve above the highest current-meter

measurement based on an indirect measurement of peak flow (slope-
area, contracted-opening, or other), should be qualified; as follows:

o * * * from rating curve extended above 150 ft3/s
on basis of slope—area measurement of peak flow; * * *,

o * * * on basis of contracted-opening and flow-over—-road
measurement of peak flow.

Extension above the highest current-meter measurement made by
averaging several indirect measurements or special computations, of
which the flood being reported may or may not be one, should be
qualified as follows:

o EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, 21,400 ft3/s,
June 15, 1942, gage he1§ t, 15.50 ft, from rating curve
extended above 3,800 ft®/s on basis of slope—area

measurements at gage heights 13.03 ft, 14,49 ft, and 15.50
ft; * * %,

The indirect measurements listed in a situation like that of the
above example may be lower than the maximum discharge for the flood
being reported, or even higher if there was a determination of a
flood outside the period of record.

If the qualification for maximum discharge is overly long or complex,
only include the complete qualifying statement in the EXTREMES FOR
PERIOD OF RECORD paragraph, even though it also applies to the
current-year maximum discharge as well as for the maximum for the
period of record (and possibly for a flood outside the period of
record). Refer to the qualification in the EXTREMES FOR CURRENT YEAR
paragraph by the phrase: "from rating curve extended as explained
above."” Use the same phrase in the EXTREMES OUTSIDE PERIOD OF RECORD
paragraph, if applicable. For example:

o EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, 22,700 ft3/s,
Sept. 21, 1938, from rating curve extended above 4,600 ft3/s
on basis of contracted-opening measurement at gage height
12.83 ft and slope-area measurement at gage height 18.2 ft,
maximum gage height, 18.2 ft from floodmarks; minimum, * * *,
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o EXTREMES FOR CURRENT YEAR.—-Maximum discharge, 12,200 ft3/s,
Aug. 19, gage height, 12,83 ft, from rating curve extended as
explained above; minimum, * * *,

If the qualifying statement is brief, it should be repeated wherever
necessary. For example, the phrase "from rating curve extended above
460 £¢3/s by velocity-area study” in one paragraph should not be
changed to "* * * 35 explained above” in the other paragraph. The
phrase in one paragraph may read "by computation of peak flow over
dam,"” and in the other paragraph may read "by computation of flow
over dam at gage height 13.63 ft."

Peak discharge of a flood determined solely by results of the
indirect measurement (other than extending a rating curve), should be
qualified as follows:

o EXTREMES FOR PERIOD OR RECORD.—Maximum discharge, 3,000 ft3/s,
Mar. 3, 1965, by computation of peak flow through culvert and
over road; maximum gage height, 27.50 ft, from floodmark;
minimum, * * *,

o EXTREMES FOR PERIOD OF RECORD.—Maximum discharge,
267,000 £t3/s, July 15, 1951, computed by flood-routing
method from hydrograph defined at Miami, river mi 144.2, by
several discharge measurements, gage-height record, and
comparison with computed inflow to Lake O' the Cherokees;
maximum gage height, 34.03 ft, July 16, 1951, from floodmark;
minimm, * * *,

Indirect measurements made at a considerable distance from a gaging
station may require adjustments for channel gains or losses, and
should be qualified as follows:

o EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 52,200 ft3/s,
Sept. 21, 1938, from rating curve extended above 11,000 f£t3/s
on basis of computation of peak flow over Scotland and Baltic
Dams, 5 mi and 9 mi downstream, respectively, adjusted for
flow from intervening area, gage height, 27.6 ft, from
floodmarks; * * %,

At times a flood early in the next water year (for example, occurring
Nov. 23, 1983) may be the maximum for the period of record. Thus, it
is possible that the maximum discharge for the current year (for
example, occurring Jan. 6, 1982) could be computed from a rating
curve extended to an indirect measurement of the later flood.
Consequently, a 1982 water—year maximum discharge could be qualified

as:

o EXTREMES FOR CURRENT YEAR.—-Maximum discharge, 7,970 ft3/s, Jan.

6, gage height, 9.07 ft, from rating curve extended above
3,100 £t3 /s and computation of peak flow over weir at gage
heights 9.07 ft and 9.69 ft, for flood of Nov. 23, 1983; * *
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The qualification "for flood of Nov. 23, 1983," should, of course, be deleted
in 1983 and later years.

When an indirect measurement requires a long extension of a rating curve, the‘

curve should be drawn through the plotted measured discharge (0 percent)
unless some other reliable evidence (control shape or channel conditions, for
example) definitely shows that the measured discharge is unreliable.

Likewise, the rating curve should be drawn through a current-meter measurement
that is the sole definition of the extreme high end of the rating.

Occasionally a discharge measurement (or an indirect measurement) made on the
peak for the year plots slightly to the right or left of the rating curve.
This could occur where the rating is the average of several measurements
(lower or higher, or both), and the rating curve is considered to apply
directly without shifts. In such a situation publish the rating-curve
discharge, not the measured discharge. No qualification is necessary.

Recheck each year to be sure the qualification used for the maximum discharge
for the period of record is still appropriate. The discharge figure shown for
the highest current-meter measurement may be raised from time to time as
higher measurements are made. As soon as the rating curve is adequately
defined by measurements the qualification should be deleted.

If the rating curve extension is based on the shape of a previous rating curve
that was defined to a higher discharge than the rating on which the current
year maximum discharge is based, the higher discharge is used for
qualification. The qualifying statement "* * * from rating curve extended
above 27,000 ft3/s" should be used instead of “* * * from rating curve
extended above 2,000 £t3/s on basis of shape of previous rating defined to
27,000 £t3/s."
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Revisions

If a critical error in published records is discovered, a revision is included
in the next annual report following discovery of the error. A separate
paragraph headed REVISIONS, when required, will follow the EXTREMES FOR
CURRENT YEAR paragraph in the station manuscript. This section includes the
criteria for making revisions to records which were previously published in
either water-supply papers or annual State data reports. The figures of
discharge subject to revisions are extremes, peak discharges, daily discharge,
and monthly or yearly discharge.

Revise only those published records of discharge that are substantially in
error--and only when the revisions are reliable. The publication of
indiscriminate revisions tends to cast doubt on the reliability of all
records; therefore, questionable records should be withheld from publication
until additional data have been collected.

The scope of revisions of water-discharge data may range from the changing of
a single figure to the revision of an entire year or several years of

record. Revisions may result from additional data, re-examination and
reinterpretation of data, or from the discovery of errors in computation.
Records prior to 1961 were reviewed thoroughly for the nationwide compilation
reports and the 1961-70 records were reviewed in the 5-year water-supply-paper
series, so there should be very little need in the future to revise records
for any period prior to 1971. All revised figures should be entered in the
WATSTORE files (and the affected period of record checked for correctness) in
accordance with standard procedures.

If revisions are published, an analysis should be prepared explaining the
basis for making the revisions and the reasons why other periods perhaps do
not need revision. This analysis should be completed and filed for reference.

Criteria for revisions

The criteria for revising published data are based largely on the difference
between the old and new data, measured in percent. Extremes and peaks greater
than base discharge should be revised if the difference in discharge between
old and new data is more than about 10 percent. Revisions may be made for
errors less than 10 percent if they are needed to maintain the correct
relationship between the annual maximum discharge and a supplemental peak
discharge or to keep annual maximums in the proper order of magnitude.

Because minimum discharge for many streams may not be as important as maximum
discharge, a greater perc?ntage error may be tolerated before any revision of
the minimum is warranted.' Minimum discharges that are of little practical
value need not be revised. Justification is needed before revising any

TMinimum discharge for some streams, however, is taking on increasing
importance because of the need to maintain a minimum streamflow to meet
particular water-quality standards. For these streams, standards for revision
should not be relaxed.
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regulated momentary minimums, minimums at canals or ditches, or very low
values of minimum discharge at stations with considerable periods of zero
flow.

Daily and monthly discharges should be revised only if a monthly mean
discharge is in error by 10 percent or more, or if a daily discharge is in
error by 50 percent or more; however, figures for an unusually high or low
period may be revised regardless of the percentage effect on the monthly

mean. Revisions are not warranted within the medium range of flow, even if
days are in error by more than 50 percent, when the error in the monthly mean
is less than 10 percent. Also, revisions are not made for low discharges
(less than about 10 ft3/s), even if the error in the monthly mean is more than
10 percent.

An exception to the percentage limitations must be made if the revised
instantaneous maximum for a water year is less than a daily discharge in that
year. Daily discharges then must be revised so that the relationship between
instantaneous discharges and daily discharges will be correct. Similarly,
dag@ly discharge must not be less than the momentary minimum discharge for that
water year.

If selected daily discharges in a given water year need to be revised, revise
as many days as necessary to avoid sharp breaks in the hydrograph at the
beginning and end of the revised period. However, do not make the revised
period unduly long to accomplish this purpose.

At very low discharges, the allowable percentage error between old and new
data may be more than 50 percent. For example, a 100 percent ingrease in a
daily value from 0.01 to 0.02 ft3/s or even from 0.10 to 0.20 ft3/s probably
would not be significant.

Revisions of estimated data, such as daily discharge during periods of ice
effect, should be made only when new information is available to substantiate
the change and the revised values are reliable. (Do not revise merely because
of a slightly different interpretation of the same base data). The percentage
change in the monthly mean should be much greater than 10 percent, depending
to some extent on the basis for the revisions, before revisions of estimated
figures are considered warranted.

If any daily discharges are revised, the corresponding monthly and yearly
discharges based on the new daily figures also must be revised. However, do
not report monthly summaries for months that are incomplete, or yearly
summaries for years that are incomplete.

Publication of revisions

Revisions are published in a separate paragraph headed REVISIONS which will
follow the EXTREMES FOR CURRENT YEAR paragraph. Formats for publication of
various revisions are as follows:
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Extremes.--1f the extremes for only 1 or 2 water years are revised, give
the revised figures in sentence form, Even if the only revision is that for
the maximum discharge for the period of record, a separate REVISIONS paragraph
must be given to call attention properly to the revision and to indicate which
water-supply paper or State annual report contains the figure that is
superseded as a yearly maximum. In listing the report superseded, list only
the annual report or water-—supply paper in which the superseded extreme
appeared as a yearly maximum., However, do . not use a REVISIONS paragraph to
call attention to revisions of historical flood data (outside the period of
record) because in that case there is no water-supply paper (or State annual
report) in which this figure appears as a yearly maximum; instead, insert
"(revised)" after the revised figure for the first year only. If extremes in
3 or more water years are revised, use a table preceded by an introductory
sentence. Samples follow:

One Year:

o EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, 126,000 ft3/s,
revised, Apr. 14, 1971, gage height, 13.62 ft; minimum, 2,600
£t3/s, Sept. 1, 1941, gage height, 2.44 ft .

* * * * % % %

o REVISIONS.—-The maximum discharge for the water year 1971 has been
revised to 126,000 ft3/s, Apr. 14, 1971, gage height, 13.62 ft.

In the above example, the maximum discharge for the period of record was
revised; therefore, the maximum is flagged as "revised” in that paragraph
for the first year only.

Two Years:

0 REVISIONS.—The maximum discharges for the water years 1971 and 1972
have been revised to 106,000 ft3/s, May 13, 1971, gage height, 25.7
ft, from graph based on gage readings, and 103,000 ft3/s, Oct. 1,
1971, gage height, 24.4 ft, from floodmark, superseding figures
published in reports for 1971 and 1972,

Three Years or More:

o REVISIONS.—The maximum discharges for some water years have been
revised, as shown in the following table. They supersede figures
published in WSP 2106 and the reports for 1971 and 1975.

Water Discharge Gage height
year Date (£t3/s) (ft)
1970 Aug. 13, 1970 74,500 32.46
1971 Apr. 17, 1971 24,800 22.08
1975 Oct. 4, 1974 49,500 28.04
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The above sample table of revisions shows a single set of columns, but camera
copy should be typed as a double set of columns to fill an 11.5-in. line. The ‘
reference to Water Supply Papers will be omitted if there is none. The format

for publication of revised minimum discharge is the same as that for revised

maximum discharge.

Rarely are both the maximum and minimum discharges for the same year
revised. If this does occur, use a paragraph format similar to the following:

o REVISIONS.—-The maximum and minimum discharges for water year 1971
have been revised to 66,900 ft3/s, Dec. 9, 1970, gage height,
19.42 ft and 1,050 ft3/s, Sept. 30, 1971, gage height, 0.62 ft,
respectively. They supersede figures published in the report for
1971.

If there are revisions of both maximum and minimum discharges involved for 2
or more years, a tabular setup is recommended.

If a figure previously published as a maximum or minimum is not actually the
extreme (but was the true discharge at the time), the publishing of the
correct extreme is considered a correction rather than a revision. Where the
correction figure is the extreme for the period of record, merely publish the
correct figure noted as "(corrected)” for the first year only. Where the
correct figure is not the extreme for the period of record, treat it as a
revision, but use "CORRECTIONS"” as the paragraph heading instead of
"REVISIONS"”, as follows:

0 CORRECTIONS.--The maximum discharge for water year 1975 is 12,500
ft3 /s, June 5, 1975, gage height, 7.87 ft; the previously published
figure was not the maximum.

Peaks greater than base discharge.--Revised supplemental peaks greater
than base discharge should be reported in the same manner as revised
extremes. The format will be determined by the combined number of
supplemental peaks and annual maximums being published. Three or fewer items
can be given in sentence form; otherwise use a tabular format. Example of
sentence form:

0 REVISIONS.——The maximm discharges reported for water years 1971
and 1972 have been revised to 106,000 ft3/s, May 13, 1971, gage
height, 25.70 ft, and 103,000 ft3/s, Oct. 1, 1971, gage height,
24,40 ft, superseding figures published in the reports for 1971 and
1972. Peak discharge for Apr. 7, 1972 (1030 hours) has been
revised to 100,000 ft3/s, gage height, 23.00 ft.

An example of a revisions heading and appropriate introductory statement for
the tabular format for four or more peaks follows:

0 REVISIONS.—-The peak discharges and annual maximum (*) reported
for water years 1968, 1971, and 1975 have been revised as shown in
the following table. They supersede figures published in WSP 2101,
and the reports for 1971 and 1975. ‘
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The table is similar to the table shown above for revisions of extremes for
three years or more (p. 105), but with a "Time" column added between "Date"
and "Discharge".

Daily and monthy discharge.--Revised daily and monthly discharge, if any,
should follow any revisions of extremes. Attention should be called to
revisions of daily or monthly discharge in the REVISIONS paragraph by an
appropriate introductory statement. The reports containing superseded figures
are identified once in REVISIONS, either with extremes or with daily figures,
but not with both unless needed for clarity. Only one annual report need be
listed for each water year in which there are revisions (omit the reports
containing wrong calendar-year summaries only).

The format for reporting the revisions in daily and monthly discharge depends,
to some extent, on the number of days needing revision in a given year. There
are three possible formats: (1) Partial daily table with partial monthly
table, (2) partial daily table with complete monthly table, and (3) complete
daily and monthly tables.

1. A partial daily table with a partial monthly table consists of a list
of only the daily discharges actually changed and monthly and yearly
summaries of discharge for only the months and years involved. (The
summary for each month or year listed should be complete and 1include
all the items originally published even though some of the items are
unchanged.) This form should be used when relatively few days are
revised in a given year and not too many months are involved.
Generally not more than about 3 full months (or the equivalent number
of days spread over 6 months or less) should be presented in this
form. (See Appendix B, examples 16 and 17.) Be sure to report
correct calendar year figures if incorrect figures were ever
published.

2. A partial daily table with a complete monthly table for the water
year generally should be used if the number of revised daily
discharge is relatively small but the days involved are spread over
more than 6 months in a given year. The complete monthly table is
published so that a user who is interested only in monthly records
will not have to consult another report for part of the record.
However, if several years are revised, it is desirable to be
consistent in the use of partial or complete monthly tables for all
years for the same station.

3. A complete daily and monthly table should be republished if daily
discharges for more than 3 full months (or the equivalent number of
days spread over the year) are revised. Whenever it is necessary to
publish a complete daily and monthly table for a given year, also
republish complete data on extremes for that year, whether or not the
extremes are revised. If either or both extremes were revised,
identify them as being revised.

The partial daily table lists only the revised days. The revised figures may
be on a single line if there are only a few days involved. However, if there
are more than 4 days being revised, the Y4 sets of columns extending the full

11.5~in. width of the page may be used as shown below:
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o REVISIONS.——The maximum discharge for calendar and water year 1979 has
been revised to 1,200 £t3/s, Sept. 5, 1979, gage height, 6.74 ft,
from floodmarks; revised daily discharges, in cubic feet per second,
for periods in September 1979 are given below. These figures
supersede those published in the reports for 1979 and 1980.

*pt. 5....170 Sept‘ 7....180 Sept. 22‘ .‘.200 Sept. 24....90
6....350 21.... 32 23..‘.120
TOTAL MEAN MAX  MIN (£t3 /s) /mi2 IN
September 1979 1872 62.4 350 10 3.63 4.05
Wtr Yr 1979 11463.99 31.4 350 43 1.83 24,79
Cal Yr 1979 16263.00 44,6 350 1.7 2.59 35.17

The revisions in the above example were published in a 1981 water-year
report. The 1979 calender-year summary figures (revised) were included
because the previously published figures (in the 1980 report) are now
incorrect.

The revisions example below shows only the revision statement and only the
first two of the four columns of the revised daily discharges. Monthly and
yearly summaries should be included for each of the months and years involved.

o REVISIONS.—Revised maximum discharges for water years 1971-73, and
revised daily discharges, in cubic feet per second, for high-water
periods in these years, are given below. These figures supersede
those published in the reports for 1971-73,

Sept. 17, 1971....5300 Apr. &, 1972....5300
18........‘.5070 &pt. 7.....-....7880
19...0‘...‘.5420 8....-.....7050

Apr. 2, 1972....4340 Mar. 7, 1973....4960
3.....'..‘.5180 16‘........-4340

If the revisions are for low-water periods with revised minimum discharges,
use a format similar to those above. If there is no extreme to be revised,
the wording in the REVISIONS paragraph should be modified appropriately.

When revisions are so extensive that complete daily, monthly, and yearly
tables need to be published, the following statement is given, followed by the
extremes and then the daily, monthly, and yearly tables.

o BEVISIONS.——Revised figures of discharge for the water year 1972,
superseding those published in the report for 1972 are given below.

Extremes should be reported in a paragraph headed "EXTREMES FOR 19XX WATER
YEAR.--," which is, indented 3 spaces. Paragraph or tabular format may be
used, depending on the number of peaks above base being revised. Daily tables
and summaries that contain revised figures should follow the entry for
extremes. (See Appendix B, example 20.)
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Corrections.--The distinction between a revision and a correction is one
of importance. A change in a figure which cannot be reproduced (or inferred)
from other published information is considered a revision. A change in a
figure which can be derived from other ("basic") figures on the same page is
considered a correction. Errors in published gage height, daily discharge,
and instantaneous extreme discharge are rectified by revisions. "Corrections"
are made only to errors in totals, means, runoff in inches, and similar
summary items for which the published basic data are correct.

Erroneous values, judged to be significantly in error by revisions standards
will be corrected in a paragraph called "CORRECTIONS." Minor errors in
monthly or yearly figures need not be corrected.

Figures of discharge per square mile or runoff in inches will not be corrected
or revised if only the drainage area is revised.

Only one type of correction should be referenced in subsequent water years in
the REVISED RECORDS summary paragraph; all others will be omitted. That one
is the true maximum (or minimum) which replaces an otherwise correct figure
which was not an extreme for the year but which was erroneously published as
such. The reference will be reported just like a revised extreme. (No
identification as "correction" is required.)

General notes

Some general notes on revisions are as follows:

1. It may be useful at times to republish some previously published,
revised daily figures so that users of the record will not have to
consult another report to obtain all the data for a given year.
This also allows simplification in the summary items in the REVISED
RECORDS paragraph in future years by eliminating the need for
listing some other reports in which revisions were published. For
instance, if the daily discharges for Mar. 11, 12, 1981, were
revised in the 1982 report, and then in the current 1983 report the
daily discharges for Mar. 9, 10, 13-15, 1981, are to be revised, the
current report should include revised figures for the entire period
Mar. 9-15, 1981, so that the user of the records will find all the
revisions for 1981 in one report.

Thus, future REVISED RECORDS paragraphs would have to list only one
report for the 1981 revised figures. As another example, if a few
days in April 1981 were revised in the 1982 report and some days in
September 1981 were to be revised in the current 1983 report, both
the few days in April 1981 and September 1981 plus the resulting
changes in monthly discharge for April 1981 and September 1981
should be published in the current 1983 report. It is not practical
to republish long lists of previously revised daily discharge, but
whenever revisions are being made for years for which revisions were
previously published, this procedure should be considered.
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2. For stations for which the drainage area has been revised, any
revised monthly summaries, partial or complete, should use the
revised drainage area in the computations of discharge per square
mile or runoff in inches.

3. In partial monthly and yearly summaries resulting from revised daily
discharge, list both calendar-year and water-year figures for each
complete year involved. Thus the partial example on p. 108 would
list both calendar-year and water-year figures for at least the
three years shown (in the two columns of daily discharge on the
"left side") in which daily discharges were revised.

Discredited records

If published records are found to be seriously in error, but sufficient
data are not available to revise them, identify such records as follows:

1. If all the records for a given period are seriously in error, omit
that period from the main list of dates under PERIOD OF RECORD and
follou the dates with a statement giving the periods discredited.
Use the following form:

o PERIOD OF RECORD.--October 1931 to current year. Records for .
July 1927 to September 1929, published in WSP 642, 662,
and 682, are unreliable and should not be used.

In the REVISED RECORDS paragraph, add "See also PERIOD OF RECORD".
Omit the word "also" if there are no other items in this

paragraph. These references to the discredited records should be
continued in succeeding reports. The GAGE paragraph should not
describe the gages used during the periods discredited. The AVERAGE
DISCHARGE and the EXTREMES FOR PERIOD OF RECORD paragraphs should
not include these periods.

2. If only a part of the records for a given period, such as those for
high or low discharges, have been discredited, leave the main list
of dates complete under PERIOD QF RECORD but add a general statement
explaining which records have been discredited, as follows:

o PERIOD OF RECORD.--May 1928 to September 1931, December 1936
to current year. All figures of discharge greater than
2,000 ft3/s prior to March 1937 are unreliable and should
not be used.

o REVISED RECORDS.--WSP 953: Drainage area. See also PERIOD
OF RECORD.
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These statements should be used in each succeeding report. Continue to
describe the gages used during this period in the GAGE paragraph, but
omit the period, which is now incomplete, from the AVERAGE DISCHARGE
paragraph. Include the period under EXTREMES FOR PERIOD OF RECORD but
make changes as necessary. That is, if the maximum discharge for the
period of record is thought to have occurred in the period when high
discharges have been discredited, change the statement on maximum to read
"Maximum discharge occurred Jan. 25, 1937 (discharge uncertain)”. If the
maximum is thought to have occurred outside of the discredited period,
use the statement: “Maximum discharge determined, 22,200 ft3/s, Feb. 3,
1939 *# * *,* On the other hand, if there is reasonable assurance that
the maximum for the entire period did not occur during the discredited
period, show this known maximum as the maximum for the period of record.

The REVISIONS paragraph in the first report discrediting the records should
include a statement explaining discredited figures of maximum discharge, daily
discharge, supplemental peak discharge, and, if applicable, discharge at
indicated times as published in a flood report; an example follows:

o REVISIONS.——Figures of maximum discharge and daily discharge
greater than 2,000 £t3/s for the periods May 1928 to
September 1931 and December 1936 to February 1937,
published in WSP 663, 683, 698, 713, 823, and 838 are in
error and should not be used because information is
insufficient to make corrections for backwater from
Triplett Creek.

3. If monthly discharges for some months have been revised in a
compilation report, but revised daily figures for those months will
not be published (for instance, where daily winter records are of
poor accuracy but satisfactory monthly figures have been computed),
the daily records have, in effect, been discredited. However,
because the monthly records are still available, no mention of these
periods need be made unless the periods involved are more than a few
months in length. For instance, if only the winter months of
several years fall in this category, no mention need be made of the
periods under PERIOD OF RECORD. For longer periods, use a
qualification, as follows:

o PERIOD OF RECORD.-—October 1919 to current year (October 1923
to September 1924, monthly discharge only, published in
WSP 1301; figures of daily discharge for these months

published in WSP 581 are unreliable and should not be
used).

Then, in the REVISED RECORDS paragraph add the remark: “See PERIOD

OF RECORD." AVERAGE DISCHARGE should include these periods.
EXTREMES FOR PERIOD OF RECORD should be qualified, when necessary,
to indicate that the published values may not be the ahsolute
extremes for the entire period.

111



SURFACE-WATER-QUANTITY DATA

4, For a short period of discredited record, use the following form:

o PERIOD OF RECORD.--* & #_  Records for Nov. 1-7, 1947, and
Nov.1-16, 1948, published in WSP 1118 and 1148, are
unreliable and should not be used.

Discontimied stations

Records from discontinued gaging stations should rarely need to be revised.
Revisions should be considered only for changes to important statistical

data. Each proposed revision should receive special consideration by District
personnel and should not be accepted without the specific approval of the
Distriet Chief.

If records for a discontinued station are revised, it is the District's
responsibility to correct the WATSTORE computer file and to publish the
revision in the current annual data report. The District should then prepare
an appropriate statement to be included in the introductory text of the
current and future annual data reports explaining revision procedures. The
statement should instruct users to contact the District office to determine if
the published records were ever revised after the station was discontinued.
The statement may be included immediately after the explanation of the
headings used in the station description, as shown in the sample introductory
text in Appendix A, example 8. Distriect files should contain a current list
of discontinued streamflow stations. (See sample "List of Discontinued
Stations" in Appendix B, example Y4.) Stations that have had revisions
published after they became inactive should be flagged.

Generally, the preferred format for publishing revisions of records for
discontinued gaging stations is similar to that for active stations. The
following comments and suggestions should be helpful:

1. Place the heading "REVISION OF RECORDS FOR A DISCONTINUED STATION"
at the top of the page two lines below the basin name.

2. The 1list of gaging stations in the front of the data report should
include the name of the discontinued station with "(discontinued
station, revision of records)" appearing to the right of the station
name.,

3. A discontinued station for which revised data are to be published in
a current data report should contain a station description as
described in paragraphs 4-13 below.

4. The LOCATION and DRAINAGE AREA paragraphs normally should be
identical to those published the year the station was discontinued.

5. The PERIOD OF RECORD paragraph should not contain the statement
"...to current year (discontinued),” but rather should state the
year the station was discontinued, as follows:

PERTIOD OF RECORD.--October 1973 to September 1978 (discontinued).
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6. The REVISED RECORDS paragraph should duplicate the description
published the year the station was discontinued. The statement
"(Also, see revisions below.)" should be added, however, for special
emphasis.

7. The GAGE paragraph should remain the same.

8. Under the AVERAGE DISCHARGE paragraph, enter "(Revised)," if
appropriate.

9. Under the REMARKS paragraph, do not include a statement of accuracy.
10. The EXTREMES FOR PERIOD OF RECORD paragraph should not differ from
that given in the last published report unless the revisions affect

the extremes.

11. The EXTREMES OUTSIDE THE PERIOD OF RECORD paragraph, if previously
published, generally will not be affected.

12. The EXTREMES FOR CURRENT YEAR paragraph should be omitted.

13. The REVISIONS paragraph generally should be formatted according to
the guidelines given for active stations.

Skeleton Rating Table

Skeleton rating tables were omitted from the 1961-70 water-supply papers and
1966-68 State reports, but are published in some subsequent State reports.
Skeleton rating tables can be used to make an approximation of daily gage
heights from daily discharges and to indicate the range in stage resulting
from any given range in discharge. They may be published for gaging stations
(except canals) that fit two criteria (given below), and should immediately
precede the daily table.

Skeleton rating tables may be published only if:

1. No more than three short rating tables or two long rating tables
were used during the year; and

2. shifting control or other special conditions did not have an
appreciable effect on the stage-discharge relation.

Shifts or backwater corrections of less than 0.1 ft are not considered to be
appreciable shifts for the purpose of deciding whether skeleton ratings are
appropriate. If periods of shifting control or backwater that require

ad justments greater than 0.1 ft are less than half the total open-water
periods (that is, do not include periods of ice effect in the computation), a
skeleton rating may be published. For example, a skeleton rating table could
be published, if a rating was affected by ice for 4 months, shifts were less
than 0.1 ft for 2 months, no shifts occurred for 2 1/2 months, and shifts of
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more than 0.1 ft occurred for the remaining 3 1/2 months. .

The tables should be short and simple. Space the figures so that the average
of consecutive readings will not, in general, be more than 5 percent greater
(or less, for a reversal) than the reading that would be obtained at the
midpoint. When the interval reaches 0.5 ft, use points at the 0.5-ft gage
heights until a 1.0 ft interval is reached; then use only each foot or
multiples thereof. An example follows:

o RATING TABLE (gage height, in feet, and discharge, in cubic feet per
second). (Stage-discharge relation affected by ice Dec. 11 to

Apr. 25.)

Gage Gage

Height Discharge Height Discharge

(feet) (£t3/s) (feet) (£t3/8)
8.8 1,510 11.0 4,600
9.0 1,740 12.0 6,400
9.5 2,360 13.0 8,300
10.0 3,040 14.0 10,500

15.0 13,000

If the rating permits, the range in gage heights reported by skeleton tables
should be only the maximum necessary for the corresponding range in discharges
to include the minimum and maximum daily discharges for the year.

Use two or more sets of columns of gage height and discharge for the skeleton
rating table to fill the space across the page as nearly as possible. If two
rating tables were used, indicate the dates to the nearest day for which each
was used. If the change in ratings was made effective other than at midnight,
repeat the day when both tables were used, in dates for each table. If one
table is identical with the other above or below a certain gage height,
duplication of figures may be avoided by showing each to a common gage height
and discharge with the following footnote under one of the tables:

o NOTE.--Same as preceding (or following) table above (or below) 4.5 ft.

The table that applies to the period having the greater range in stage should
be complete whereas the other should include the footnote.

Headings for skeleton rating tables should be qualified to identify special
conditions that affected the stage-discharge relation for significant periods
of time during the water year. The following examples are typical of some of
the parenthetical statements (placed immediately under the headnote) that may
be used.

o (Stage-discharge relation affected by ice Nov. 23 to Apr. 1, and by
backwater from Beaver Dam, Aug. 11 to Sept. 30.)

o (Shifting-control method used Oct. 1-30, July 21 to Sept. 9.)

o (Shifting~control method used May 20 to July 14; stage-discharge .
relation affected by ice Dec. 17 to Mar. 7.)
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Skeleton rating tables generally are assumed to apply to periods of doubtful
or no gage-height record, unless there is evidence to the contrary (such as
shifts greater than 0.1 ft before and after the reported period). If the
stage~discharge relation has not been affected, the skeleton rating can be
assumed to have been in effect.

Values of discharge in skeleton rating tables should be reported only to the
same number of significant figures as the daily figures. Gage heights should
be reported only to nearest tenths; zeros should be omitted from the
hundredths column.

Tables of Daily and Monthly Discharge

Tables of daily and monthly discharges that are generated and printed out by
computer for use as camera-ready copy should be carefully inspected to see
that the tables are correct and that the printout is of sufficient quality to
be used as camera-ready copy. The ink densities of typed manuscript
description and the computer printout should be as nearly alike as possible.
There should be no light and dark contrast to the printed figures on the
computer printouts and all figures should be sharp and complete. If the
daily-values table can be stored on a disk, transferred to a word processor,
and mated with the station manusecript, the complete station record can be
printed out on properly sized paper after editing. This method produces
camera-ready copy of the same print quality and requires no splicings.

If a table of daily and monthly discharges is to be typed, the format should
be the same as that of the computer printout with matching type. Daily
figures must be shown for all periods, whether discharge is computed from
complete field information or estimated.

For a few large streams the values of daily discharge for some water years may
need to be listed in units of thousands of cubic feet per second. When this
is done, the table title should read: DISCHARGE, IN THOUSANDS OF CUBIC FEET
PER SECOND, WATER YEAR OCTOBER 19XX TO SEPTEMBER 19XX. For other stations
only the monthly total may require more space than is available in the column;
in such cases the total will be printed out with the letter M which indicates
the figure is expressed in thousands. For these stations add a footnote to
read: "M Expressed in thousands." Such occurrences should be rare.
Truncation of figures to the right of the decimal point in totals may be more
common, but the practical effect is so significant that the event can be
ignored.

Adjustments for Effect of Regulation or Diversion

Figures of monthly and yearly unit discharge, in cubic feet per second per
square mile, and runoff, in inches, are published only if these figures
repesent natural yield without gross error--whether adjusted or unadjusted.
The term "gross error" may be considered 10 percent or more. If the flow past
a stream-gaging station is subject to considerable day-to-day variation
because of regulation, but the effect on monthly and yearly unit discharge and
runoff is minor, these figures may be published without adjustment.
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If the flow is subject to regulation and storage in a single reservoir a short
distance upstream from the station, and if the effect on monthly and yearly
unit discharge and runoff is considerable (more than 10 percent), monthly and
yearly mean discharge may be adjusted for change in reservoir contents.
Monthly and yearly unit discharge and runoff, computed from the adjusted mean
discharge, may be published. For stations farther downstream, it is probable
that unit discharge and runoff should not be published. Similarly, adjusted
unit discharge and runoff may be published for a stream-gaging station, if a
single measured diversion bypasses it.

If flow is subject to regulation and storage in several reservoirs, so that
adjustments for change in reservoir contents-—without additional adjustments
for evaporation, time of travel, bank and channel storage, and seepage gains
or losses--would result in natural yield with gross error of more than 10
percent, unit discharge and runoff should not be published. Where flow is
affected by several diversions upstream from a station, and the quantities of
the diversions and return flows cannot be determined precisely, no adjustments
should be made, and figures of unit discharge and runoff should not be
published.

Where streamflow is adjusted for storage in a single reservoir for which the
contents figures are published elsewhere, no reservoir data should be reported
with the discharge record. The monthly and yearly summary should indicate
adjusted mean, unit discharge, and runoff following the observed data. If the
reservoir-contents figures are not important enough to be published elsewhere,
the monthend contents figures should be reported as supplemental data between
the observed and the adjusted discharge figures.

Where streamflow is adjusted for a single diversion, no diversion figures need
be published with the adjusted figures, because the quantity of the diversion
may be determined as the difference between the observed and adjusted mean
discharges. If the diversion data is considered important, the figures may be
published elsewhere in the report.

Where discharge is adjusted for both storage and diversion, sufficient
information should be given to separate the effect of one from the other;
figures of monthend contents and diversions may be given on separate lines,
but data available elsewhere in the report should not be repeated.

Even if streamflow is not adjusted, the monthend contents of a reservoir or
figures of a diversion or return flow, if not published elsewhere, may be
shown on the last lines of the monthly summary.

Examples of footnotes used to show the basis for adjustment or the
supplemental data where adjustments are not made, follow:

T Monthend contents, in cubic feet per second-days, in Lake Logan.
T Diversions, in acre-feet, through August P. Gumlick tunnel.
T Inflow from pumpage, in cubic feet per second, from Patuxent River

basin. Records provided by Washington Suburban Sanitary
Commi ssion.
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# Adjusted for change in contents in Lake Winnipesaukee.
=*+ Adjusted for diversion to Pit No. 4 powerplant.

Usually (but not always), the single dagger ( +) denotes an adjusting figure
and the double dagger (=) denotes an adjusted figure.

An example of dual footnotes, where reservoir data are published elsewhere and
diversion records published with the streamflow station, is given below:

T Diversions, in cubic feet per second, from Wild Creek Reservoir for
municipal supply; provided by city of Bethlehem.

% Adjusted for diversion and change in contents in Wild Creek and Penn
Forest Reservoirs.

An example of a dual footnote, where diversion and reservoir data are
published with the streamflow station, without adjustment, is given below:

+Diversion, in cubic feet per second, by city of Durham.
s$=Monthend contents, in millions of cubic feet, in Lake Michie.

Data on diversions or reservoir contents should be listed in the Index, so
that a user can find them. Also, the REMARKS paragraph should contain a
statement such as "See table below for figures of diversion and monthend
contents.”

If supplemental records of storage or diversion are furnished by another
agency, this should be acknowledged in these footnotes, if the records are not
published elsewhere.

For stations where the monthly figures of discharge are not adjusted, but the

yearly figures are adjusted, report the monthly totals and observed means, as
usual, but not unit discharges or runoff. Report the yearly total and
observed mean and the yearly adjusted mean, unit discharge, and runoff. The
three adjusted yearly figures should have a footnote similar to those shown
above.

Statements used in footnotes to qualify runoff figures (adjusted or
unadjusted) for certain stations, such as "may not represent natural flow
because of regulation,” should not be used. Figures of unit discharge and
runoff for such stations should not be published.

If a negative value is obtained after adjustment, this usually indicates that
an adjustment should not be made--that is, the adjustment may be too large
compared with the figure being adjusted. The true physical significance of
negative figures should be investigated rather than lightly ascribing them to
"evaporation and seepage,” or the like.
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Combined Records of Streamflow and Diversion

Some gaging stations are operated just downstream from a diversion to
determine the quantity of water passing down the stream from the point of
diversion. It may be desirable to combine discharge records of the diversion
with those of the streamflow station to determine the flow in the stream just

upstream from the point of diversion.

If daily records of the combined flow at the stream station and the diversion
are required, a table of combined daily discharge, with the corresponding
monthly and yearly summary, may be published. The combined records will be
placed immediately after the records for the stream station. The heading of
the combined table should be similar to the following example:

COMBINED DISCHARGE, IN CUBIC FEET PER SECOND, OF DAY CREEK AND
ETIWANDA WATER CO.'S DIVERSION NEAR ETIWANDA,
WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

A statement under REMARKS should refer to the records of combined discharge.

Under AVERAGE DISCHARGE, give first, in the usual way, the average discharge

for the stream station (if the station meets the criteria for publishing

average discharge). Then, in a separate statement give the average combined
discharge for the stream and diversion (if these records meet the criteria for .
publishing average discharge). An example is given below:

o AVERAGE DISCHARGE.-—Creek only: 39 years, 3.32 ft3/s, 2,410 acre-
ft/yr; median * * *,

Combined creek and diversion: 16 years, 3.44 ft3/s, 2,500 acre-
ft/yr; median * * *,

If a daily table of combined streamflow and diversion is published, there is
no need to publish a separate daily table for the diversion. If, on the other
hand, a daily table of the diversion is considered necessary, as well as a
daily table of streamflow, then do not publish a daily combined table. In
other words, there is no need to publish three daily tables when any
combination of two tables will provide enough data for the user to compute the
third table by simple addition or subtraction.

If there is no need to publish daily records of combined discharge, the
monthly and yearly diversion and combined discharge may be incorporated in the
monthly and yearly summaries. An appropriate statement under REMARKS might
read: ***Figures of daily discharge do not include diversions upstream from
station and downstream from Union Gap. See monthly table of diversions to
each canal and of combined flow of Yakima River and canals,
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Records of Discharge for Periods Greater Than 1 Year

Sometimes records for more than a year are published in a single report. For
instance, records for stations established between July 1 and September 30,
should not be published alone but should be held over to be published with the
following full year of record. Also, records for stations established
somewhat earlier in the water year might better be withheld until the next
year if the stage—discharge relation is not reasonably well defined in time to
include the records in the report for the water year in which the station was
established. Similarly, if a station is discontinued between October 1 and
December 31, the records for the available part of these 3 months should be
published with the preceding full year of record. Records should preferably
be complete for a full water year or calendar year.

The necessary changes in arrangement of the station description for presenting
records of more than 1 year in a single report are given in the following

paragraphs.
Extremes

Under EXTREMES FOR CURRENT YEAR report each water year or part thereof as a
separate paragraph if the period being reported is 3 years (or parts of

3 years) or less, unless there are peaks greater than a base discharge.
Report months for periods other than full water years; the months should
correspond to those given under PERIOD OF RECORD. Do not cite days of the
month except in the rare case of an outstanding extreme within that month, but
outside the period of record. Because the designation "current year™ is not
applicable for multiple year records, the paragraph for each period or water
year should be identified as, for example, "May to September 1975:", "Water
year 1976"., No summary period (EXTREMES FOR PERIOD OF RECORD) is needed
unless there were some other years published in previous reports. If the
period being reported exceeds 3 years, then an EXTREMES FOR PERIOD OF RECORD

paragraph should be included. Samples of the desired form are as follows:

o EXTREMES FOR CURRENT PERIOD.--May to September 1975: Maximum discharge
during period, 1,500 ft3/s, Aug. 17, gage height, 14.73 ft; minimum,
10 f3 /s, Sept. 20, gage height, 0.45 ft.

Water year 1976: Maximum discharge, 1,820 ft3/s, Oct. 2, gage
height, 15.92 ft; minimum, 15 ft3/s, Aug. 10, gage height, 0.64 ft.

October to November 1976: Maximum discharge during period,
2,420 ft3 /s, Nov. 11, gage height, 17.65 ft; minimum, 30 ft3/s, Oct.
6, gage height, 1.22 ft.
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If a station has been re-established, then a statement for the EXTREMES FOR .
PERIOD OF RECORD should be included, as in the following example:

o EXTREMES FOR PERIOD OF RECORD.—-Maximum discharge, 20,400 ft3/s,
Mar. 21, 1936, from rating curve extended above 9,000 ft3/s on basis
of slope—area -easurement of peak flow, gage height 9.83 ft, from
floodmark; minimum, 12 ft3/s, Aug. 20, 1934, gage height, 0.26 ft.

EXTREMES FOR CURRENT PERIOD.—-Water year 1976: Maximum discharge,
3,480 ft3/s, Mar. 30, gage height, 4.59 ft; minimum, 34 ft3/s, Sept.
2, gage height, 0.68 ft.

October to December 1976: Maximum discharge during period,
596 ft3/s, Nov. 14, gage height, 2,19 ft; minimum, 55 ft3/s Dec.
10, gage height, 0.82 ft.

If peaks above a base or extremes for 4 years (or parts of 4 years) or more
are reported, use a tabular format similar to the format used to report peaks
greater than a base discharge for 1 year, but give the year following the
month and day after each date in the data columns. Use symbols and footnotes,
if necessary, for qualifications of gage height, discharge, or other data, to
avoid cluttering tables. An EXTREMES FOR PERIOD OR RECORD paragraph should be
included if there are records other than those in the current report. This
summary paragraph is also recommended if the period being reported exceeds 3
years. (See Appendix B, example 19.)

Tables of daily and monthly discharge

Use a separate daily discharge table for each water year and for each part of
a water year of 3 months or more. The table for a partial water year should
extend the same width as the table for the full water year which follows.

Significant Figures and Rounding Limits

Inch-Pounds Units

The following set of rounding rules should be used for all discharge reported
in inch-pound units, whether computed manually or by computer. The number of
significant figures is not based on the accuracy of the data but solely on the
magnitude of the figure. For consistency, the published results of discharge
measurements at gaging stations, partial-record stations, and miscellaneous
sites should also follow the rounding rules for daily discharge as given in
table 1.
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Table l.--Significant figures and rounding limits for daily discharge

Range of discharge Significant Rounding
(cubic feet per second) figures limits
<0.10 1 hundredths
0.10 - 0.99 2 hundredths
1.0 - 9.9 2 tenths
10 - 99 2 units
2 100 3 variable
See Note

NOTE: Only a few gaging stations will require use of rounding limits for
daily discharge that differ from those given above. For example,
a small-area research gaging station monitored by special
instrumentation, may record daily discharge to 0,001 £t3/s.
International gaging-station records should conform to the above
rules and will include (if appropriate) the statement in REMARKS:
"Differences between figures published herein and corresponding
figures in reports of the Water Survey of Canada are due to
variations in automated-program techniques.”

Computer—-generated daily tables will show the sums of the daily figures for
complete months and years unrounded, unless the number of characters exceeds
the column width, in which case there may be truncation,

Significant figures and rounding limits for monthly and yearly means and
average discharges are given in table 2,

Table 2.--Significant figures and rounding limits for monthly and yearly
means and average discharge

Range of discharge Significant Rounding
(cubic feet per second) figures limits
<0.010 1 thousandths
0.010 - 0.099 2 thousandths
0.10 - 0.99 2 hundredths
1.00 - 9.99 3 hundredths
10.0 - 99.9 3 tenths
100 - 999 3 units
21,000 4 variable
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Significant figures and rounding limits for discharge per square mile are
given in table 3.

Table 3.--Significant figures and rounding limits for discharge
per square mile

Range of discharge Significant Rounding
(cubic feet per second figures limits
per square mile)

<0.10 1 variable
0.10 - 0.99 2 hundredths
1.0 - 9.99 3 hundredths

210.0 3 variable

To compute runoff, in inches (monthly and yearly), multiply the total cubic
foot per second-days by 0.0372 and then divide the product by the drainage
area. The figures should be listed to hundredths. Note that the yearly total
is not computed by adding the 12 monthly figures.

Runoff, in acre-feet (monthly and yearly), should be computed as the sum of
daily discharge figures (total cubic foot per second-days) times 1.9835. The
significant figures are reported as given in table 4.

Table 4.--Significant figures and rounding limits for monthly and
yearly runoff (acre-feet)

Range of Runoff Significant Rounding
(acre-feet) figures limits
<0.10 1 hundredths
0.1 - 0.9 1 tenths
1.0 - 9.9 2 tenths
10 - 99 2 units
100 - 999 3 units
1000 - 9999 3 tens
210,000 4 variable
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International System (SI) Units

The use of SI units as dual units (whereby the inch-pound unit is given first,
followed by the SI unit in parentheses) in annual data reports is optional.
The decision as to whether to include dual units in station manuscripts should
be based largely upon the desires and policies of cooperators. In any case a
metric conversion table will still be required for the inside cover (cover 3)
of each report.

If SI units are used in the station descriptions, values should be rounded, as
follows: The minimum published discharge figure, other than zero, will be
0.001 m3/s. For those stations where the minimum flow is currently published
as 0.01 ft3/s, under the dual system the SI unit under EXTREMES will be shown
as <0.001 m3/s. However, if the change is ever made to publish only SI units,
0.01 £t3/s would become "no flow." Also, all daily flows of 0.0l ft3/s
(0.0003 m3/s) stored in the Daily Values File would then be converted to SI
units and be printed out as "0"). Daily flows of 0.02 ft3/s (0.006 m3/s)
would be rounded to 0.001 m®/s and larger flows will be similarly rounded.

Large numbers in both English and metric units should be shown with commas
separating groups of 3 digits to the left of the decimal point in text,
station descriptions, or typed tables as, for example, 18,000,000 ft3/s; in
computer—-generated tables, however, all numbers will be closed up without
commas as 18000000, Commas should be used in the numbers listed for peaks
greater than base discharge.

The following conversion rules and examples should be useful guides for
Districts choosing to use dual units in station descriptions.

LOCATION:

Feet (ft) - to convert to meters (m), multiply by 0.3048 and round to
approximate equivalent.

o Examples: 10 ft (3 m); 100 ft (30 m); 1,200 ft (370 m).

Miles (mi) - to convert to kilometers (km), multiply by 1.609 and round to
same number of decimal places as miles.

o Examples: 0.1 mi (0.2 km); 0.3 mi (0.5 km); 1.0 mi (1.6 km);
- - - at mile 1,536.8 (2,472.7 km).

DRAINAGE AREA:

Square miles (mi?) - to convert to square kilometers (km?), multiply by
2.590 and round to the same number of decimal places as for square
miles, except for "approximately” figures, which are rounded to
approximately equivalent values.
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o Examples: 0.51 miZ (1.32 km?); 5.11 mi? (13.23 km?); 51.1 mi? (132.3
kn?); 151 miZ (391 km?); 483,312 mi2 (1,251,778 km?); 701,000
miZ (1,816,000 kn?), approximately.

The last example is rounded to thousands--thus, the qualification
“"approximately”.

GAGE:

Datum of gage in feet (ft) - to convert to meters (m), multiply by 0.3048
and round to thousandths if datum was determined by precise levels
from a standard bench mark for which an elevation referenced to the
NGVD of 1929 in hundredths of a foot has been published by National
Mapping Division or by some other recognized leveling agency.
However, if the elevation of the gage was determined approximately by
barometer, from topographic map, and so forth, it should be converted
to the approximate equivalent value in meters as that given in feet.

Examples: o Datum of gage is 543.67 ft (}65.711 m) above
National Geodetic Vertical Datum of 1929,

o Elevation of gage 7,340 ft (2,237 m) above National

Geodetic Vertical Datum of 1929, from topographic
map (nearest 10 ft).

o Elevation of gage is 93 ft (28.3 m), from river
profile map (nearest foot).

AVERAGE DISCHARGE:

Cubic feet per second (£t3/s) - to convert to cubic meters per second
(m’/s), multiply by 0.02832 and round to 4 significant figures for
values greater tham 1.000 m’ /s and to thousandths for values less
than that figure.

Inches per year (in/yr) - to convert to millimeters per year (mm/yr),
multiply by 25.4 and round to nearest millimeter.

Acre-feet per year (acre-ft/yr) - to convert to cubic meters per year
(w’/yr), multiply by 1,233 and round to 3 significant figures. If
converted figure exceeds 1,000,000 w3 /yr, use SI prefixes "hecto (h)"
or "kilo (k)" to reduce the number of digits. Cubic hectometer (hm®)
is equivalent to 1,000,000 m® and cubic kilometer (km3) to
1,000,000,000 md.
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o Example: 13 years, 0.65 ft3/s (0.018 w’/s), 472 acre—ft/yr
(582,000 w’ /yr); median of yearly mean discharge,
0.30 £t3/s (0.008 w3 /s), 217 acre—ft/yr (268,000 w /yr).

o Another example: 30 years, 71.1 ft3/s (2.014 o?/s),
13.82 in/yr (351 mm/yr), 51,510 acre-ft (63.5 hm?/yr).

o Another example: 51 years, 1,429 ft3/s (40.47 od/s),
56,41 in/yr (1,433 mm/yr), 1,035,000 acre—-ft/yr (1,280
/lyr).

EXTREMES :

To convert discharge in cubic feet per second (ft3/s) to cubic meters per
second (m3/s), multiply by 0.02832 and round discharge in cubic meters per

second, as follows:

o Less than 0.10 o3 /s, to nearest thousandth.

o Equal to or more than 0.10 m3/s but less than 1.00 /s, to nearest
hundredth.

o Equal to or more than 1.00 /s, to 3 significant figures.

If inch-pound units have been rounded to show approximate values, SI units
should be similarly rounded.

o Examples: 0.01 ft3/s ( 0.001 w3/s); 0.05 ft3/s (0.001 m3/s); 1.0 ft3/s
(0.028 w3 /s); 35 £3/s (0.99 nd/s); 40 ft3/s (1.13 wd/s); 1,000 £t3/s
(28.3 m3/s); 100,000 £t3/s (2,830 wd/s); about 1,000 £t3/s (28 w’/s);
about 100,000 ft3/s (2,800 m3/s).

Gage heights or elevations~ to convert feet (ft) to meters (m), multiply
by 0.3048 and round to nearest thousandth of a meter except where the
accurancy of the gage height does not warrant this refinement.

Examples:

o EXTREMES FOR PERIOD OF RECORD: Maximum discharge, 18,600
ft3 /s (527 w3 /s) Sept. 5, 1970, gage height, 13.6 ft
(4.15 m), from floodmark, from rating curve extended above
3,800 ft3/s (110 ?/s) on basis of slope—area measurements
at gage heights 4.73 ft (1.442 m) and 10.7 ft (3.26 m); no
flow at times.

o EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Feb. 20, 1937,
reached a stage of about 17 ft (5.2 m), present site and
datum, discharge about 31,000 ft3/s (880 u®/s).

o EXTREMES FOR CURRENT YEAR: Maximum discharge, 1,780 ft3/s
(50.4 w3 /s) Aug. 15, gage height, 7.12 ft (2.170 m);
minimum, 0.20 ft3/s (0.006 w’/s) Jan. 5, gage height,
1.01 ft (0.308 m).
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REMARKS :

Distances in feet or mile - see LOCATION above.

Cubic feet per second -~ see EXTREMES above.

Acres - To convert to square meters (m?), multiply by 4,047 and round to 2

significant figures for values less than 100,000 m® and to 3 significant
figures for values equal to or greater than 100,000 m?. If the converted
figure is equal to or greater than 1,000,000 m?, use SI prefixes such as
km? (1,000,000 m?) to express figures., Figures qualified as "about" may
have a lesser degree of refinement.

o Example: Records good except those less than 50 ft3/s (1.4
w’ /s8), which are poor. Low flow regulated by power plant
1.5 mi (2.4 km) upstream. Diversions for irrigation of
about 51,500 acres (210 km?) of which about 12,000 acres
(49 kn?) are downstream from station.

Because the 50 ft3/s in the above example is a rounded figure, the SI
figure 1.4 m /s also is rounded. The SI equivalent of "about 51,500
acres” 1is rounded from 208 to 210 km2 and the "about 12,000 acres” from

48,6 to 49 km?.
LAKES AND RESERVOIRS:

Acre-feet (acre-ft) - To convert capacity figures to cubic meters (md),
multiply by 1,233 and round to 3 significant figures unless greater
refinement is needed to show changes in contents. If the converted
figure is equal to or greater than 1,000,000 m3, use SI prefixes such
as hm® (1,000,000 m®) or km® (1,000,000,000 m3).

o Examples: 10 acre—ft (12,300 o3); 10,000 acre—ft (12.3 hnd)
10,000,000 acre—ft (12.3 km3).

Millions of gallons - To convert to cubic meters (m3), multiply by 3,785

and round to 3 significant figures unless greater refinement is
needed to show changes in contents. Use SI prefixes for values equal

to or greater than 1,000,000 m3.

o Examples: 500,000 gal (1,890 o®); 10,500,000 gal (39,700 m3);
2,094,000,000 gal (7.926 hm3); 15,786,000,000 gal (59.75 hm3);
151,374,000,000 gal (572.95 hm3), greater refinement necessary;
162,000,000,000 gal (613 hm3), rounded to nearest million
galloms.

Cubic feet (ft3) - To convert to cubic meters (m3), multiply by 0.02832
and round to 3 significant figures unless greater refinement is
needed to show changes in contents. Use SI prefixes for values equal
to or greater than 1,000,000 m3.
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o Examples: 192,000,000 £t3 (5.44 ha’ ), rounded to nearest 1,000,000

£t33 1,339,200,000 £t3 (37.926 hn’ ), rounded to nearest 100,0

00

££3; 3,080,260,000 £t3 (87.233 hw3), rounded to nearest 10,000

3.

Cubic feet per second-day (cfs-day) - To convert to cubic meters (m®),
multiply by 2,447 and round to 3 significant figures unless greate
refinement is needed to show changes in contents. Use SI prefixes
above 1,000,000 md.

o Examples: 390 cfs-day (954,000 m3); 61,200 cfs-days (150 hnd);
703,100 cfs-days (1,720 hw’); 1,236,700 cfs—days (3,026 hm’).

Gage heights or elevations in feet - see EXTREMES,

Tons (short) — to convert to metric tons (Mg), multiply by 0.9072 and
round to the same number of significant figures as used for short
tons.

r

o Example: 6,310 tons (5,720 metric tons); 3.7 tons (3.4 metric

tons); 98 tons (89 metric tons).

Footnotes and Reference Marks

Footnotes and footnote reference marks in hydrologic-data reports may appea
in the introductory text, in station descriptions or daily discharge tables
and in the tables for partial-record stations or miscellaneous sites. Rule
for their use are set forth in the United States Government Printing Office
"Style Manual,” 1984 edition; “Suggestions to Authors of the Reports of the
United States Geological Survey,"” fifth edition, 1958, and sixth edition,
1978; and the "Water Resources Division Publications Guide,"” 1982 edition.
Selected rules on footnoting applicable to annual State data reports are
discussed in the following paragraphs.

The use of footnotes in station descriptions generally is limited to the
EXTREMES FOR CURRENT YEAR paragraph. The following example illustates use
a footnote in a station description:
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o EXTREMES FOR CURRENT YEAR.—-Peak discharges greater than base discharge of
1,100 ft3/s and maximum (*):

Gage Gage
Discharge Height Discharge Height
Date Time (£t3 /s) (ft) Date Time (£t3/s) (ft)
Oct. 5 2000 2,020 7.78  Mar. 21 21800 *15,900  ° #13.00
Nov. 26 2045 2,580 8.15 Apr. 10 0300 1,630 7.58
Mar. 18 0700 1,580 7.31

aEstimated
bFrom floodmarks

Minimum daily discharge, 4.7 ft3/s; minimum gage height, 4.42 ft,
Sept. 21-23,

In the above example, raised lowercase letters were used as footnote
references, aTd they were placed at the left of the figures to avoid appearing
as exponents.” The use of an asterisk in the "and maximum (*)" remark is
standard. Two or mQre footnote references occurring together are separated by
spaces, not commas. The footnote is placed on the second line below the
table and indented three spaces from the left margin,

In general, in recent years footnotes have been used in daily discharge tables
principally for those stations where they are needed in the monthly and yearly
summaries to designate adjustments for diversion or regulation or to report
supplemental data. The examples on p. 116 illustrate this application.
Occasionally, the footnote "M Expressed in thousands"” may be used for figures
that would otherwise exceed the column width (eight digits). Or, a footnote
to a reservoir table might read:

o NOTE.--All figures of contents expressed in thousands.

As discussed previously in the section "Identifying Estimated Daily
Discharge,” Districts will begin flagging in the PRIME computer system all
daily-discharge values that are estimated, beginning with the 1985 water—-year
data reports., The tables may then be retrieved with both the flagged days and
a printed footnote, "e Estimated.”

Footnotes to a daily-discharge table are placed on the second line below the
table and indented three spaces from the left margin. As previously mentioned
(p. 116-117), the symbols * (asterisk), t (dagger), and = (double dagger) have
been assigned fairly standarized meanings. If additional footnotes are
required, lettered footnote references may be used in alphabetical order. The
use of "NOTE.--" is useful in emphasizing a particular point to the reader,
such as:

%See WRD Publications Guide, p. 301,
See GPO Style Manual, Rule 13.84,
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o NOTE .--Negative figures indicate ¥%¥
or

o NOTE.--Figures of gross evaporation are based on data obtained on Lake
Mead by ¥*#%* and are computed by ¥&#

For surface-water partial-record stations and miscellaneous sites, the use of
raised lowercase numbers or letters for footnote references in the data tables
is especially helpful to users. If the reference marks are not raised, the
user may have trouble locating a reference mark to a particular footnote. The
footnote references are placed at the right in reading columns, symbol
columns, and date columns, and at the left in figure columns.1 Footnotes
should appear on the page (or pages) to which they apply, if possible.
However, if a table occupies several pages, the footnotes may be placed on the
last page of that table to avoid repeating the footnotes. Then, the statement
"See footnotes at end of table" should be placed at the bottom of each page
preceding the last page containing the footnotes. The last page of the table
would then list the appropriate footnotes below the table, indented three
spaces from the left margin, as follows:

+ Operated as a continuous-record gaging station.
% Also a crest-stage partial-record station.

Records of Gage Height

This section desecribes procedures for reporting gage heights or elevations of
lakes and rivers. Procedures for reporting records of gage heights (or
elevations) of reservoirs, or lakes used as reservoirs, are discussed in the
section "Reservoir Records."

Records of gage height for river stations generally are not published, except
where such data are requested by cooperators. If records of gage height for
rivers or lakes are published, the same general format for reporting should be
used as that for records of daily discharge. (See Appendix A, example 22.)
Station descriptions should be similar to those for discharge stations and
should include all appropriate information under the standard paragraph
headings. Certain items, however, may differ somewhat from those for
discharge stations. In particular, for periods of no gage-height record,
dashes should be shown in the gage-height table with no explanation

required. Whenever feasible, skeleton-table formats similar to those used for
publishing ground-water levels (every 5th day) should be used for reporting
gage-height records.

Selected stations may require a table of daily gage heights in addition to a
table of daily discharge (or contents), in which case the station description
and the discharge (or contents) table should be on the first page and the
gage-height table on the second page. Both tables may be preceded by a single
unified station description.

'See GPO Style Manual, Rule 13.83.
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Remarks

Do not discuss the accuracy of gage-height record under REMARKS for a station
for which only gage heights are published unless there is doubt with regard to
reliability of the record, in which case an appropriate statement should be
made. For example, "Gage heights during winter months are to top of ice," and
"Gage heights July to September doubtful." Other statements may be given as
necessary to explain the record being published.

Extremes

Under the EXTREMES paragraphs, report the maximum and minimum gage heights or
elevations. Use the term "gage height" if they are measured above an
arbitrary datum (not NGVD of 1929). If they are measured from National
Geodetic Vertical Datum of 1929, use the term "elevation." Do not use the
term "stage" nor the modifier "water-surface" before "elevation" or "“gage
height." Qualifications to the maximum or minimum gage height should be
included where appropriate, using the same criteria used for qualifying
extremes of gage height for streamflow stations.

Daily Table

If a record consists of two or more daily readings of a gage (either recording
or nonrecording), the reported value should be the average value and should be
identified on the computer printout under the heading "MEAN VALUES." However,
for once-daily readings made at very nearly the same time each day, the
computer printout should indicate the time of the readings in the table
heading.

Complete elevation figures, such as 4198.75, should be reported in daily
elevation tables. The maximum and minimum daily figures of gage height or
elevation should be printed out in the summary only for each complete month.
The computer should print a dash for each day of missing record and for
incomplete months in the summary.

Reservoir Records

The format for reporting daily reservoir records is essentially the same as
that for reporting streamflow records. The format, as it applies to both
types of records, has been discussed in preceding sections; so the discussion
in this section will be limited to those items relating only to reservoir
records.

Reservoir records may be published either as monthly summaries only, or as
records of daily contents (or daily gage heights or elevations), with a
monthly summary. Generally daily figures of reservoir contents are more
useful than those of stage, although daily figures of stage may be published
for special reasons. However, publication of reservoir records on a daily
basis should be restricted. (See next section.) If the need does not clearly
Justify the publication of daily figures, monthly summaries only should be
published. An alternative to publishing daily records is to publish
elevations in skeleton-table format similar to that used to report ground-
water levels.
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Criteria for Publishing Daily Reservoir Records

The criteria for publishing daily records for a reservoir are that the
reservoir records are needed (requested by a cooperator) and are of adequate
accuracy for adjusting daily streamflow records or that daily records are
required to show compliance with legal limits on storage or elevations. The
most common use requiring daily records is flood control.

For other uses, such as irrigation, munieipal supply, power, or conservation,
publication of daily reservoir records usually is not essential; monthly
summaries only should be published. Also, where reservoir records are used to
adjust streamflow records on a monthly basis only or to indicate the extent to
which published streamflow records do not represent natural yield, monthly
summaries of reservoir data should be adequate.

In general, omit records of reservoirs that are too small to have a material
effect on the regimen of the stream at any stream-gaging station. Where
reservoir records are published by groups for a basin, and it is both
desirable and feasible to account for all reservoirs in the basin, the very
small reservoirs may be mentioned along with the description of the other
reservoirs, even though no records of contents for those small ones may be
published.

Criteria for Publishing Records Separately or in Groups

The following considerations can be used to determine whether a reservoir
record should be published separately or as a part of a group of reservoir
records.

1. If daily records for a reservoir are reported, the records should
appear on a separate page in the same downstream order as a
streamflow record at that location. (See Appendix A, example 19.)

2. If only monthly records for a reservoir are reported, the records
should be published separately in proper downstream order if this is
the only reservoir record tc be published in this particular basin.
The "basin" for this purpose would generally be the basin name that
is used as a "running head" at the top of the page for the streamflow
records. (See Appendix A, example 20.) Two or more monthly
reservoir records in the same basin should be published as a group
using the short form of description. (See Appendix A, examples 214
and 21B.) The group generally should be placed at the end of the
basin records.
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Format for Daily Reservoir Records

Daily records of reservoir contents (or elevation) should be reported as a
separate station, on a page by itself. A complete station name and number
will be used, along with separate paragraph headings for LOCATION, DRAINAGE
AREA, PERIOD OF RECORD, REVISED RECORDS, GAGE, REMARKS, COOPERATION, and
EXTREMES. The reported drainage area is that computed at the dam or outlet
location, even though the gage may be some distance upstream from the dam. If
daily records are now published, but monthly records formerly were published,
add a statement to PERIOD OF RECORD, such as: "Prior to October 1962 monthend
contents only." If data were collected by a recording gage, momentary
extremes should be reported, even though the daily and monthend figures may be
for 2400 hours, or some other time. If a nonrecording gage was used, the
extremes should be based on the contents listed in the daily table. 1If,
sedimentation has reduced the reservoir capacity so that the maximum contents
of record corresponds to an elevation less than the maximum elevation of
record, report both maximum contents and maximum elevation separately in the
following manner:

o EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 95,600 acre-ft May 13,
16, 1925, elevation, 1,980.8 ft; maximum elevation, 1 ,911.84 ft,
Dec. 22, 1964 (from high water mark); minimum,

The headings of computer printouts for daily values should identify the type
of measurement (contents, elevation, gage height, and so on), units of
measurement (cubic feet, acre-feet, millions of gallons, feet, and so on), and
time (2400 hours, 0800 hours, and so on or "mean values"). The information
must be entered correctly into the data file, and printouts must be checked
(and corrected, if necessary) to see that accurate figures are retrieved.
Maximum and minimum daily figures should be printed out in the summary for
each complete month. The mean may be deleted if desired. For incomplete
daily records, a dash should be printed out for each missing day and entered,
when appropriate in the summary. If the daily figures listed are for
contents, type in the monthend gage heights or elevations in the line
following the summary of monthly minimums. Enter the symbol "( +)," and in a
footnote, enter "Elevation, in feet, at end of month." (See Appendix A,
example 19.) If the monthend gage height or elevation is reported for a time
other than the time of day indicated for the listed daily values of contents,
report the time of the reading in the footnote, as follows: "Gage height, in
feet, at 1600 hours on last day of month," or "Gage height, in feet, at

0800 hours on first day of following month." If the reported daily figures
are gage heights or elevations, state the monthend contents and footnote the
data in that line with " T Contents, in (unit), at end of month." If the
monthend contents are for a different time of day from that indicated for the
daily figures of stage, or if the daily figures of stage are daily means,
state the time of the monthend contents as in the following footnote "
Contents, in (unit), at 2400 hours on last day of month." On the next line
give the change in the contents during the month, and use a footnote that
reads, " = Change in contents in (unit)." In the spaces for yearly summaries
use the symbol "(=%)" to indicate changes in contents for the calendar year
and for the water year.
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Format for Monthly Reservoir Records

Monthly records of contents for a single station in a basin include a station
description with separate paragraph headings, the same as for daily records.
The table consists of monthend elevation (or gage height), monthend contents,
and monthly and yearly change in contents. A sample of this arrangement is
given in Appendix A, example 20.

The column arrangement as shown in the sample should be used for records of a
single reservoir or a group of major reservoirs. If monthly records for two
or more reservoirs are to be published in a group, add the name of the
reservoir over each set of the three columns of elevations, contents, and
change in contents. The station title will be "RESERVOIRS IN RIVER
BASIN." This title, as well as the names of the individual reservoirs, should
be in the index. The station description will be in an abbreviated form; it
will contain the usual data, but will not be separated into paragraphs with
side headings except for EXTREMES. The first paragraph will include the data
that would be listed under the items LOCATION, DRAINAGE AREA, PERIOD OF
RECORD, and GAGE; the second paragraph will include items concerning REMARKS
and COOPERATION, the third paragraph will ineclude EXTREMES FOR PERIOD OF
RECORD, and the fourth paragraph will include EXTREMES FOR CURRENT YEAR.
Capitalize key words. An example of the format is given in Appendix 4,
example 21A.

If monthly records for a large number of small reservoirs are to be given in a
single group an even more abbreviated form should be used. The descriptive
material should be very brief and only a single paragraph used for each
reservoir. This format will present the basic data in the least space and
will be consistent with reservoir data given in the compilation reports;
however, the abbreviated format will require users of the record to calculate
changes in contents for any desired period. In order that data for change in
contents for the month of October may be computed without reference to the
previous annual report, include the monthend contents for September of the
previous year. Although the format is seldom used, it is quite useful for
providing comprehensive coverage for a large number of small reservoirs in a
limited amount of space. An example is shown in Appendix A, example 21B.
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Skeleton Capacity Table

Publication of skeleton capacity tables for reservoirs for which daily records
of either contents or elevation are published is optional. Generally,
publication of such tables is not recommended. The decision as to whether to
include such a table should be based largely upon the desires and policies of
cooperators. However, a skeleton capacity table should not be published if
daily records of both contents and elevation are published. Also, skeleton
capacity table, if published, should not be published for reservoir records
for which only monthly data are given. The skeleton capacity table, if
published, should cover the range in elevation and contents that occurred
during the year, and should report values (in whole feet) at 5-, 10-foot, or
larger intervals for ease in plotting. Tables should not be unduly long, and
should be expressed in terms of usable or total contents to correspond to the
values published in the daily table. If there have been reservoir surveys
after the reservoir has been in operation for a period of years, report
details of the more recent survey (by whom and when) in the REMARKS paragraph.

Revisions of Capacity Tables

When the effective date of a revised capacity table occurs during the water
year, both the old and the new skeleton capacity tables, with effective dates,
should be published if daily records are published. Whenever a new capacity .
table is put into use, the figures of change in contents for the preceding
month and for the calendar year and water year must be computed on the basis
of the new table. Footnotes should be used to explain the computation of
figures of change in contents. This, of course, will involve two separate
annual reports if the new table is put into use between January 1 and
September 30. For example, if the effective date of a revised capacity table
is January 1, the change in contents for January and for the water year will
be footnoted; then in the following year's report the calendar-year change in
contents should be footnoted.

When reporting monthend contents, if a new capacity table is put into use on
October 1, recompute the preceding September 30 contents from the new table
and footnote the value as "Computed on basis of revised capacity table put
into use Oct. 1, 1981." The change in contents for October and for the water
year would then be computed directly from the listed data.

The effective date of a revised capacity table should be, whenever possible,
the first day of the month, and preferably October 1, if the table revision
was required because of gradual sedimentation in a reservoir. However, if the
capacity of the reservoir is known to have changed abruptly due to silting
from one specific flood event or because of dredging, the revised capacity
table should be put into effect on the applicable date. A footnote similar to
the following should then be used:

NOTE .~-Effective date of new capacity table was June 5, 1981.
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There would be no justification to recompute the preceding May 31 contents
from the new tables and the change in contents for June and water year 1981
would be computed directly from published monthend and yearend contents.

Publication as Supplement to Streamflow Record

For a single reservoir in a basin, the monthend contents may be shown as a
supplement to records for a stream-gaging station a short distance downstream
from the reservoir, even though this procedure is discouraged for major
reservoirs. The monthend contents should then be footnoted and the reservoir
listed in the index to the report. The above arrangement may be used whether
or not the streamflow records are adjusted for storage. See also section
"Adjustments for effect of regulation and diversion."

Details of Publication

Use the term "contents" rather than "storage," whenever practical, and the
term "change in contents" rather than "gain or loss in storage" in the station
description. Generally, figures of usable contents are preferred, although
for certain reservoirs it may be more important to show total contents.
Negative values for contents should not be reported.

"Acre-feet" is preferred as a unit of measurement for reservoir contents.
"Millions (or billions) of cubic feet"™ commonly is used in the Eastern part of
the United States, and "millions of gallons"™ commonly is used for municipal
water-supply reservoirs. The unit "cubic feet per second-days" has been used
in the Tennessee and Cumberland River basins to serve a special use by the
Tennessee Valley Authority (TVA), but should not be used elsewhere. Units of
measurement within a river basin should be consistent within that basin.
Changes in contents generally are given in the same units as the contents;
nowsver, "equivalent in cubiln feet per szcond™ may be used if it is important
to provide figures with which the user can adjust records for a streamflow
station.

Generally, a maximum of seven digits may be listed in each column of the daily
table. For any contents values that equal or exceed 10,000,000, the daily
table should give figures in thousands, millions, or billions. The table
heading should state the thousands (millions, billions), or a footnote to the
table should read:

NOTE .--Al11 figures of contents expressed in thousands (millions, billions).

Contents should not be reported to more significant figures than is justified
by the accuracy of the stage record and the magnitude of the reported value.
For example, if the probable error in daily gage height is 0.01 ft and the
area of the reservoir is about 10,000 acres, contents should not be given to
closer refinement than 100 acre-ft or 5,000,000 ft3 unless there is special
Justification for greater precision. Two or more Districts publishing records
for the same reservoir should be consistent in the number of significant
figures (use identical figures) reported.
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When publishing daily elevations, table headings should conform to the
following style:

ELEVATION, IN FEET, WATER YEAR

The reference to National Vertical Datum of 1929 should be confined to the
station description and should not appear in the table heading. The GAGE
paragraph of the manuscript should include the statement "Datum of gage is
National Geodetic Vertical Datum of 1929.," Whenever feasible, publish
elevation tables rather than tables of gage heights,

Partial-Record Stations and Miscellaneous Sites

A surface-water partial-record station is a site where limited streamflow data
are collected systematically over a period of years for use in hydrologic
analyses, Data from these partial-record stations serve to extend the areal
coverage to include more streams than would be feasible to operate as
continuous-record stationms.

Two types of surface-water partial-record stations are operated: (1) low-flow
partial-record stations, for which periodic discharge measurements are made
during periods of base flow derived primarily from ground-water storage; and
(2) crest-stage partial-record stations, for which maximum discharge is
recorded. At many stations both types of partial records are collected; such
stations should be cross-refereanced in the tables.

"Miscellaneous surface-water sites” are locations other than surface-water
continuous~ or partial-record stations at which random discharge measurements,
generally of base flow or of peak-flow, are made in times of drought or flood
to give better areal coverage to these events. A "miscellaneous site” may
become a partial-record station if the measurements of base or peak flow are
changed from a random basis to a systematic basis of operation.

Data from these partial-record stations and miscellaneous sites are published
in three tables at the back of the annual hydrologic-data reports.

See the section on PERIOD OF RECORD on page 55 for reference to periods of
operation for partial-record stations that have been converted to continuous-
record stations,

The following sections include information on publishing data from each type

of surface-water partial-record station and from miscellaneous sites. Sample
tables are shown in Appendix A, examples 23-25.
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Station Name and Number

The principles used to select names and numbers for continuous-record stations
also apply to surface-water partial-record stations. Care must be taken to
see that the names of these partial-record stations do not conflict with the
names of continuous-record stations. Similarly, each partial-record station
should be assigned a distinctive station number, so that a combined list of
continuous~-record and partial-record stations may be prepared in downstream
order (as, for example, in the "Index of Surface-Water Records"). Note that a
single station number is used for a dual-purpose station (low-flow and crest-
stage). Assignment of station numbers to miscellaneous data sites is
recommended, if feasible.

If no suitable name can be found for a gaged stream, use a name such as "Red
River (Creek, and so forth) tributary" for the first partial-record station
installed on a tributary to Red River ("No. 1" will be understood, but not
used). For a station on another tributary, the name would be "Red River
tributary No. 2," and so on. If more than one station is operated on
tributary No. 2, for example, the same stream name but a different number and
place name would be used and a different place name used for reference.
Tributary numbers (No. 1, No. 2, and so on) are assigned without reference to
any particular downstream order. Normally the same number would not be used
to designate two different tributaries to the same named stream. However, an
exception to the above rule can be made for unnamed tributaries to a large
interstate river. For example, there could be "Mississippi River tributary
No. 2 near Brainerd, MN," and "Mississippi River tributary No. 2 near Baton
Rouge, LA." However, avoid the use of "tributary" by finding a locally used
name if at all possible.

See sketch and downstream-order list in section "Downstream order and station
numbers."

Crest-Stage Partial-Record Stations

Only the annual maximum discharge and gage height should be published for
crest-stage partial-record stations even though, for some stations,
information was obtained on some lower floods, and other discharge
measurements were made to define stage-discharge relations.

In certain arid regions, crest-stage gages may be operated on small water-
courses that flow only rarely; and, in some years, there may be no flow. When
this occurs, the water year should be shown in the date column, a dash entered
in the gage height column, and a symbol placed in the discharge column with
the following corresponding footnote:

"No evidence of any flow during the water year."
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If the annual maximum was too low to register on the crest—-stage gage, the
minimum gage height that can be recorded should be entered in the gage height
column preceded by a "less than” symbol (<). The corresponding discharge also
preceded by a "less than" symbol should be entered in the discharge column if
the rating is defined; otherwise a dash should be entered. The footnote "Peak
stage did not reach bottom of gage,” does not indicate the limit of unknown,
and, therefore, should be avoided.

There may be times when the gage height for the annual maximum was not
registered. If possible, the approximate date should be given, along with an
estimate of the discharge.

Low—-Flow Partial-Record Stations

The discharge measurements at low—-flow partial-record stations are made during
periods of base flow. These measurements may be correlated with concurrent
flow at continuous-record stations in low-flow analyses. A measurement (not
of peak flow) made during a period of direct runoff should not be published;
it may be used in establishing a stage—-discharge relation, but it is probably
of very little correlative value. At the District's option, however, it may
be published as a miscellaneous-site measurement with an appropriate footnote
for cross reference. A current meter or an indirect measurement of peak flow
for the year or of a particular flood should be listed in the miscellaneous
site table with appropriate footnotes for cross reference.

Low-flow measurements made over a period of 3 to 5 years should be sufficient
to establish a satisfactory correlation, However, if a lower minimum flow
occurs in a subsequent year, then that flow should be measured and

published. Thus, a low-flow station is never discontinued but remains
operational in order to include future lower flow measurements that may
improve the correlation with nearby stations.

Discharge Measurements at Miscellaneous Sites

The discharge measurements under this category will be those at sites where
data are collected for a special reason and not on a regular systematic basis
over a period of years. Unless there is an intention to collect data at a
site as part of a regular program of areal stream gaging, the site should be
considered as miscellaneous and not as a partial-record station. For example,
in times of severe drought, extreme low flows should be measured on many
streams at sites other than continuous-record or partial-record stations.
Similarly, during outstanding floods, peak—-flow measurements are obtained at
sites other than those equipped with recorders or with crest-stage gages.
Such measurements will be listed in the miscellaneous-site table. Footnotes
should identify measurements of base flow and measurements of peak flow.
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At some regular gaging stations, discharge measurements are made on a
supplementary channel diversion or other nearby site on the same stream.
Where such measurements are useful in connection with the gaging-~station
record, they should be published as a supplementary table with the gaging
station, and not in the list of measurements at miscellaneous sites.

At times, discharge measurements may be made at the site of a discontinued
gaging station. If these are measurements of base flow, they should be
published in the table for low-flow partial-record stations. If these are not
measurements of base flow, or i1f they are made for water-management purposes,
or otherwise are not a part of the areal stream—gaging program, they should be
included in the table of measurements at miscellaneous sites. A measurement
of peak flow at a former gaging station also will be considered a
miscellaneous-site measurement unless that station has been converted to a
crest-stage partial-record station.

A measurement of base flow made at a crest—-stage partial-record station is not
published unless the site also is (or has been) a low-flow partial-record
station; however, at the District's option, the measurement may be included in
the table of measurements at miscellaneous sites. A measurement of peak flow
made at a low-flow partial-record station that is not also a crest-stage
partial-record station should be published in the miscellaneous-site table and
footnoted as “"at low—-flow partial-record station."”

Format for Publication

The format and the general introductory text explaining the nature and purpose
of the data are given in the appendix. If only one or two of the three tables
are in a report, the text may be modified to indicate what information is
available. If, due to lack of rating definition, records for a group of
crest-stage partial-record stations are withheld (but are to be published in a
subsequent report), a statement to that effect would be helpful to the user of
the report.
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