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CHAPTER 16—PRESENTATION AND
PUBLICATION OF STREAM-GAGING DATA

GENERAL

After the computations of the discharge records for a water year are
completed, the records are reviewed by designated engineering per-
sonnel and are prepared for publication. The publication process in
the U.S.A. usually involves photo-offset printing, and copy must
therefore be put in final form for photographing. From the photo-
graphic copy, a plate is made for use in the offset printing process.

FORMAT

The published annual report consists of an introductory text,
stream-gaging and reservoir station records, tabulations of discharge
at partial-record stations and at miscellaneous sites, and an index.
The publication format used by the Geological Survey is illustrated in
the example pages in figures 284—-303 at the end of this chapter. The
items that are included in the annual publication are listed in figure
284, which is an example of the table of contents of the report.

In general, most of the figures are self-explanatory, but some re-
quire additional explanation. The 9 pages of figure 286 include the 12
items in the table of contents (fig. 284) that start with “Introduction”
and end with “Selected references.” The 12 items are shown as part of
a single figure because they constitute the introductory text that is
printed on continuing pages; that is, each item is not started on a
fresh page. The map in figure 287 is optional; if the map scale re-
quired to show the State or region on a single page is so small that the
stations plot in a confusing clutter, the map may be omitted in the
annual discharge report. However, any summary reports that cover a
period of years of record for the stations should include a map of
suitable scale that is folded and placed in a pocket attached to the
back cover of the report. The graph in figure 288 is associated with
the section titled “Hydrologic Conditions,” near the end of the intro-
ductory text.

Figures 289-294 show samples of streamflow and reservoir tabula-
tions for the water year that would appear in:the main body of the
annual report. Figure 289 is a sample page for a routine gaging sta-
tion. Figure 290 is a sample page for a gaging station whose flow is
regulated by a reservoir. Because the flow is controlled, no tabulation
is made of supplementary peak discharges (those greater than a given
base discharge). In the monthly and annual summaries at the bottom
of figure 290, additional figures are given for the mean discharge
adjusted for change in reservoir contents. Figure 291 is a sample page
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for a reservoir showing daily contents along with a monthly tabula-
tion of change in contents. Daily contents are published only for
major reservoirs. More commonly only the month end contents and
the monthly change in contents are published, as in figure 292.
Where the river basin contains several large reservoirs for which only
month end contents and monthly change in contents are to be pub-
lished, a table, such as that shown in figure 293A is published for the
entire group. A table of that kind would usually be the last table for
the river basin. Figure 293B is a continuation sheet for a group of
such reservoirs. If all the reservoirs in the basin were relatively
small, the data for the group of reservoirs would be abridged to take
the form shown in figure 294.

In figure 295, tables A and B illustrate the way in which the records
would be published if the gaging station were originally established a
short time before October 1, the starting date of the water year. Table
A is for a station that was established on Sept. 10. The data for the
last 20 days in September would be published with the data for the
complete year that followed. The short table shown as Table A would
precede the daily table for the complete year. Table B is for a station
that was established on August 1. The short table for August and
September would precede the daily table for the complete year. Table
C in figure 295 is a sample of the daily table for a station on an
ephemeral stream that has few days of flow during the water year.

Figure 296 shows a sample “Revisions” paragraph for a gaging
station whose past records require extensive revision. The revisions
paragraph is always the last paragraph of the station description, as
in figure 292. (The symbols used in the revisions paragraph in figure
292 are explained in figure 286F.)

If a highly developed river basin has a system of storage and diver-
sion facilities that is too complex to be adequately described in the
“Remarks” paragraph of the individual gaging stations, a schematic
diagram is provided showing the locations of the reservoirs and ca-
nals with respect to the gaging stations. Such a diagram is found in
figure 297; the diagram usually precedes the first discharge record for
the basin.

Figures 298 and 299 show sample discharge records for partial-
record stations. Figure 298 lists low-flow discharge measurements at
sites where one or more such measurements are systematically made
each year. Figure 299 lists peak discharges for the year, and occa-
sionally one or more smaller peak discharges at sites equipped with a
crest-stage gage (see last section in chapter 4). The discharges corre-
sponding to observed peak stages are obtained from a rating table
based on indirect determinations of discharge, such as slope-area de-
terminations (chap. 9). Figure 300 shows the results of discharge
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measurements made at miscellaneous sites for special studies of var-
ious types. Miscellaneous sites are sites other than those where com-
plete records or partial records are obtained each water year.

Figures 301 and 302 show the results of discharge measurements
made at miscellaneous sites for two types of studies that are common
enough to be identified by a general title. Figure 301 gives the results
of a seepage investigation where base flow is measured at intervals in
a reach of stream channel; the contribution of intervening tributary
flow and the depletion of flow in intervening diversion canals are also
'measured. The purpose of the study is to investigate water gains and
losses resulting from seepage through the streambed and banks. Fig-
ure 302 shows the results of low-flow discharge measurements made
at miscellaneous sites during a drought period for the purpose of
appraising the regional availability of surface flow during periods of
critically low runoff.

The last section of the annual discharge report is an alphabetical
index; figure 303 is a sample of the first page of such an index. Entries
are made in the index for each station or measurement site for which
figures of discharge or reservoir storage are given. For each station
equipped with a continuous-recording gage, the entry is made under
both the stream name and the place name. In addition, entries in the
index are made for each section of the introductory text, for each of
the terms listed under “Definitions of terms and abbreviations,” for
each illustration, and for each station plotted on the graph of hy-
drologic conditions (fig. 288).

In the past, basic groundwater and water-quality data were pub-
lished under separate covers. At present (1980) the reports incorpo-
rate, in a single volume, those data with the surface-water discharge
information that was described on the preceding pages. A discussion
of ground-water and water-quality data is, however, beyond the scope
of this manual.

SELECTED REFERENCE

Hodges, E. B., Ham, C. B., and Anderson, B. A., 1973, Preparation of surface-water
data reports: U.S. Geol. Survey Surface-Water Techniques, book 9, chap. 1, 145 p.
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GAGING STATIONS, IN DOWNSTREAM ORDER,
FOR WHICH RECORDS ARE PUBLISHED

OHIO RIVER BASIN
OHIO RIVER:
GREAT MIAMI RIVER BASIN
Great Miami River:
Whitewater River near Alpine. . . .. ... .....
East Fork Whitewater River at Richmond

* * * * * * *

Ohio River at Evansville . . . . . . ot it ittt it ittt e et e st e
WABASH RIVER BASIN
Wabash River near New Corydon .. .. ... ... ...ttt enseanns
Wabash Riverat Bluffton. . . . .. .. .. ... i i i et i PN
Wabash Riverat Huntington . . . . . . . . ... it i i it e e
Little River near Huntington
Salamonie River at Portland

* * * * * * %*

Tippecanoe River at Oswego. . ..... e b e e e e e e e e e
Indian Creek:
Lattle Indian Creek near Royal Center
Big Monon Creek near Francesville . .". .. ...........
Tippecanoe River near Monticello . . . . .. .. .. . .. ittt

* * * * * * *

ST. LAWRENCE RIVER BASIN
STREAMS TRIBUTARY TO LAKE MICHIGAN
Little Calumet River (western portion, head of Calumet River):
Hart ditch at Munster ........
Little Calumet River at Munster . . .
Thorn Creek at Thornton, Ili

* * * * * * *

STREAMS TRIBUTARY TO LAKE ERIE
St. Joseph River {head of Maumee River)near Newville . . .. ... ...........
St. Joseph River at Cedarville . . . . .. .. 0 i i n it i et in e
Cedar Creek at AUDUIN . . . o o i it o vt it i e st e asae o s na e e a s

* * * * * * *

UPPER MISSISSIPPI RIVER BASIN
MISSISSIPPI RIVER:
ILLINOIS RIVER BASIN
Kankakee River (head of Illinois River) near North Liberty . . . .. .. ... ... .. ...

* * * * * * *

Ficurg 285.—List of surface-water stations.

605

Page



606 COMPUTATION OF DISCHARGE

WATER RESOURCES DATA FOR INDIANA. 19XX

PART 1. SURFACE-WATER RECORDS

INTRODUCTION

Surface-water records for the 19XX water year for Indiana, including records of
streamflow or reservoir storage at gaging stations, partial-record stations, and miscel-
laneous sites, are givenin this report and their locations shown in figures R . Rec-
ords for a few pertinent gaging stations in bordering States alsoare included. The records
were collected and computed by the Water Resources Divisionof the U.S. Geological Sur-
veyunder the direction of M. D. Hale, district chief. These data represent that portion
of the National Water Data System collected by the U.8. Geological Survey and cooperating
State and Federal agencies in Indiana.

Through September 30, 1960, the records of discharge and stage of streams and
canals and contents and stage of lakes or reservoirs were published in an annual series
of U.S. Geological Survey water-supply papers entitled ‘‘Surface Water Supply of the
United States.’’

Beginning with the 1961 water year, surface-water records havebeenreleased bythe
Geological Survey in annual reports on a State-boundarybasis. Distribution of these re-
ports is limited; they are designed primarily for rapid release of data shortly after the
end of the water year to meet local needs. The discharge and reservolir storage records
for 1961-65 also will be published in a Geological Survey water-supply paper series en-
titled ‘‘Surface Water Supply of the United States 1961-65."" )

COOPERATION

The U.S. Geological Survey and organizations of the State of Indiana have had coop-
erative agreements for the systematic collection of surface-water records since 1930.
Organizations that supplied data are acknowledged in station descriptions. Organizations
that assisted in collecting data through cooperative agreement with the Survey are:

State Department of Natural Resources, J. E. Mitchell, director, through Bureau
of Water and Mineral Resources, W. J. Andrews, deputy director.

State Highway Commission, R. F. Whitehead, chairman, M. L. Hayes, executive
director, and F. L. Ashbaucher, chief engineer.

State Board of Health, A. C. Offutt, commissioner, and B. A. Pool, director
and chief engineer.

Assistance in the form of funds or services was given by the Corps of Engineers,
U.S. Army, in collecting records for 67 gaging stations published in this report.

Fi1GURE 286A.—Introductory text.
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The following organizations aided in collecting records:

The city of Indianapolis, through its Board of Public Works and Sanitation
and its Flood Control Board; cities of Anderson, Bloomington, Muncie, North
Vernon, Richmond, and Jasper; Indianapolis Water Co.; Indianapolis Power and
Light Co. ; Public Service Co. of Indiana; * * *,

DEFINITION OF TERMS

Definition of terms related to streamflow and other hydrologic data, as used in this
report, are defined as follows:

Acre-foot(AC-FT, acre-ft}is the quantity of water required to cover 1 acretoadepth
of 1 foot and is equivalent to 43, 560 cubic feet or 325, 851 gallons.

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86, 400 cubic feet, 1.9835 acre-feet, or 646, 317 gallons,
and represents a runoff of 0. 0372 inch from 1 square mile.

Contents is the volume of water in a reservoir or lake. Unless otherwise indicated,
volume is computed on the basis of a level pool and does not include bank storage.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. This feature maybe a natural constriction of the channel,
an artificial structure, or a uniform cross section over a long reach of the channel.

Cubic feet per second per square mile {CFSM)is the average number of cubic feet of
water flowing per second from each square mile of area drained, assuming that the runoff
is distributed uniformly in time and area.

Cubic foot per second (cfs)is the rate of discharge representing a volume of 1 cubic
foot passing a given point during 1 second, and is equivalent to 7.48 gallons per second or
448, 8 gallons per minute.

Discharge is the volume of water({or morebroadly, total fluids), that passes a given
point within a given period of time.

Drainage area of a stream at a specified location is that area, measured in a hori-
zontal plane, enclosed bya topographic divide from which direct surface runoff from pre-
cipitation normally drains by gravity into the stream above the specified point. Figures
of drainage area given herein include all closed basins, or noncontributing areas, within
the area unless otherwise noted.

Gage height (G, H.) is the water-surface elevation referred to some arbitrary gage
datum, Gage height is often used interchangeably with the more general term “‘stage,’’
although gage height is more appropriate when used with a reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservoir where sys-
tematic observations of gage height or discharge are obtained. When used in connection
with a dischargerecord, the term is applied onlyto those gaging stations where a contin-
uous record of discharge is obtained.

Ficure 286B.—Introductory text—Continued.
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Partial-record station is a particular site where limited streamflow data are col-
lected systematically over a period of years for use in hydrologic analyses.

Runoff in inches (IN. ) shows the depth to which the drainage area would be covered
if all the runoff for a given time period were uniformly distributed on it.

Stage-discharge relation is the relationbetween gage height and the amount of water
flowing in a channel, expressed as volume per unit of time.

WRD is used as an abbreviation for ‘‘Water-Resources Data’’ inthe summary REVI-
SIONS paragraph to refer to previously published State annual basic-data reports.

WSP isusedas anabbreviation for ‘‘Water -Supply Paper’’ in references to previously
published reports.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides hydrologic data for a basin in
which the hydrologic regimen will likely be governed solely by natural conditions. Data
collected at a bench-mark station may be used to separate effects of natural from man-
made changes in other basins which have been developed and in which the physiography,
climate, and geology are similar to those in the undeveloped bench-mark basin.

International Hydrological Decade(IHD)River Stations provide a general index of run-
off and materials in the water balance(discharge of water, and dissolved and transported
solids) of the world. In the United States, IHD Stations provide indices of runoff and of
the general distribution of water in the principal river basins of the conterminous United
States and Alaska.

DOWNSTREAM ORDER AND STATION NUMBERS

Records are listed in a downstream directionalong the main stream, and stations on
tributaries are listed between stations on the main stream in the order in whichthose trib-
utaries enter the main stream. Stations on tributaries entering above all mainstream
stations are listed before the first mainstream station. Stations on tributaries to tribu-
taries are listed in a similar manner. In the list of gaging stations in the front of this
report the rank of tributaries is indicated by indention, each indention representing one
rank.

As an added means of identification, each gaging station and partial-record station
has been assigned a station number. These are in the same downstream order used in
this report. In assigning station numbers, no distinction is made betweenpartial-record
stations and continuous-record gaging stations; therefore, the station number for a partial-
record station indicates downstream order positionin a list made up of both types of sta-
tions. Gaps are left in the numbers to allow for new stations that may be established;
hence the numbers are not consecutive. The complete 8-digit number for each station,
such as 03-3355.00, includes the part number ‘03’ and a 6-digit station number. In this
report, the nonessential zeros are not shown. For example, the complete number
03-3355. 00 would appear as 3-3355, just to the left of the station name. In this report,

Ficure 286C. —Introductory text—Continued.
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the records are listed in downstream order by parts. All records for a drainage basin
encompassing morethan one State could be arranged in downstream order by assembling
pages fromthe various State reports by station number to includeallrecordsin thebasin.

EXPLANATION OF SURFACE-WATER DATA

Collection and Computation of Data

The basedata collected at gaging stations consists of records of stage and measure-
ments of discharge of streams or canals, and stage, surface area, and contents of lakes
or reservoirs. In addition, observations of factors affecting the stage-discharge relation
or the stage-capacity relation, weather records, and other informationare used to supple-
ment base data in determining the daily flow or volume of water in storage. Records of
stage are obtained from a water-stage recorder that gives a continuous graph of the fluc-
tuations (for digital recorders, a tape punched at 15-, 30-, or 60-minute intervals) or
from direct readings on a nonrecording gage. Measurements of discharge are made with
a current meter, using the general methods adopted by the Geological Surveyon the basis
of experience in stream gaging since 1888. These methods are described in standard
textbooks on the measurement of stream discharge. (See also SELECTED REFERENCES.)
Surface areas of lakes or reservoirs are determined from instrument surveys using stand-
ard methods. The configuration of the reservoir bottom is determined by sounding at many
points.

For a stream-gaging station rating tables giving the discharge for any stage are pre-
pared from stage-discharge relation curves defined by discharge measurements. If ex-
tensions to the rating curves are necessaryto define the extremes of discharge, theyare
made on the basis of indirect measurements of peak discharge (such as slope-area or
contracted-opening measurements, computation of flow over dams or weirs), velocity-
area studies, and logarithmic plotting. The application of the daily mean gage heights to
the rating table gives the daily mean discharge, from which the monthly and the yearly
mean discharge.are computed. If the stage-discharge relation is subject to change be-
cause of frequent or continual change in the physical features that form the control, the
daily mean discharge is determined by the shifting-control method, in which correction
factors based on individual discharge measurements and notes by engineers and observ-
ers are used in applying the gage heights to the ratingtables. If the stage-discharge re-
lation for a station is temporarily changed by the presence of aquatic growth or debrison
the control, the daily mean discharge is computed by what is basically the shifting-control
method.

At some stream-gaging stations the stage-discharge relation is affected by backwater
from reservoirs, tributary streams, or other sources. This necessitates the use of the
slope method in which the slope or fall in a reachof the stream is a factor indetermining
discharge. Information required for determining the slope or fall is obtained by-means
of an auxiliary gage set at some distance from the base gage. At some stations the stage-
discharge relation is affected by changing stage; at these stations the rate of change in
stage is used as a factor in determining discharge.

At some stream-gaging stations the stage-discharge relation is affected by ice in the
winter, and it becomes impossible to compute the discharge in the usual manner. Dis-

charge for periods of ice effect is computed on the basis of the gage-height record and

Ficure 286D.—Introductory text—Continued.
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occasional winter discharge measurements, considerationbeing given to the available in-
formation on temperature and precipitation, notes by gage observers and hydrologists,
and comparable records of discharge for other stations in the same or nearby basins.

For a lake or reservoir station, capacitytables giving the contents for any stage are
prepared from stage-area relation curves defined by surveys. Discharge over spillways
is computed from a stage-discharge relation curve defined by discharge measurements.
The application of the stage to the capacitytable gives the contents, from which the daily,
monthly, or yearly change in contents is computed.

If the stage-capacity curve is subject to changesbecause of depositionof sediment in
the reservoir, periodic resurveys of the reservoir are necessary to define new stage-
capacity curves. Duringthe period between reservoir surveys the computed contents may
be increasingly in error due to the gradual accumulation of sediment.

For some gaging stations there are periods when no gage-height record is obtained
or the recorded gage height is so faultythat it cannot be used to compute daily discharge
or contents. This happens whenthe recorder stops or otherwise fails to operate properly,
intakes are plugged, the float is frozen in the well, or for various other reasons. For
suchperiods the daily discharges are estimated on the basis of recorded range in stage,
adjoining good record, discharge measurements, weather records, and comparison with
other station records from the same or nearby basins. Likewise daily contents may be
estimated on the basis of operator's log, adjoining good record, inflow-outflow studies,
and other information.

Thedata in this report generally comprise a description of the station and tabulations
of basic data. For gaging stations on streams or canals a table showing the daily discharge
and monthly and yearly discharge is given. For gaging stations on lakes and reservoirs
a monthly summary table of stage and contents or a table showing the daily contents is
given. Tables of daily mean gage heights are included for some streamflow stations and
for some reservoir stations. Records are published for the water year, which begins on
October 1 and ends on September 30. A calendar for the 19XX water year is shownonthe
reverse side of the front cover to facilitate finding the day of the week for any date.

The description of the gaging station gives the location, drainage area, period of
record, type and historyof gages, average discharge, extremes of discharge or contents,
and generalremarks. The locationof the gaging station and the drainage area areobtained
from the most accurate maps available. River mileage, given under ''LOCATION"’ for
some stations, is that determined and used bythe Corps of Engineers or other agencies.
Periods for which there are published records for the present station or for stations gen-
erally equivalent to the present one are given under ‘‘PERIOD OF RECORD.’’ The type
of gage currentlyin use, the datum of the present gage above mean sea level, and a con-
densed history of the types, locations, and datums of previous gages used during the pe-
riod of record are given under '"GAGE. "’ In references to datum of gage, the phrase
‘‘mean sealevel'’ denotes ‘‘Sea Level Datumof 1929’’ as used by the Topographic Division
of the Geological Survey, unless otherwise qualified. The average discharge for the num-
ber of years indicated is given under “AVERAGE DISCHARGE''; it is not given for stations
having fewer than 5 complete years of record or for stations where changes in water de-
velopment during the period of record cause the figureto have little significance. In ad-
dition, the median of yearly mean discharges is given for stream-gaging stations having
10 or more complete years of record if the median differs from the average by more than
10 percent. The maximum discharge(or contents)and the maximum gage height, the min-
imum discharge if there is little or no regulation (or the minimum contents), and the

Ficure 286E.—Introductory text—Continued.
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minimum gage height if it is significant are given under ‘‘EXTREMES. '’ The minimum
daily discharge is given if there is extensive regulation(also the minimum discharge and
gage height if they are abnormallylow). In the first paragraph headed ‘‘Current year:''
the data given are for the complete current water year unless otherwise specified. In the
second paragraph under “EXTREMES’' headed ‘‘Period of record:’’ the data given are for
the period of record given in the PERIOD OF RECORD paragraph. Reliable information
concerning major floods that occurred outside theperiod of recordis givenin thethird or
last paragraph under ‘‘EXTREMES.’’ Unless otherwise qualified, the maximum discharge
(or contents) corresponds to the crest stage obtained by use of a water-stage recorder
(graphic or digital), a crest-stage gage, or a nonrecording gage read at the time of the
crest. If the maximum gage height did not occur at the same time as the maximum dis-
charge or contents, it is given separately. Information pertaining to the accuracy of the
discharge records, to conditions that affect the natural flow at the gaging station, and
availability of Water Quality records, is givenunder ‘‘REMARKS'’; for reservoir stations
information on the dam forming the reservoir, the capacity, outlet works and spillway,
and purpose and use of the reservoir, is also given under “REMARKS. "’

Previously published records of some stations have been found to bein error on the
basis of data or information later obtained. Revisions of such records are usually pub-
lished along with the current records in one of the annual or compilationreports. In order
to make it easierto find such revisedrecords, a paragraph headed ‘‘REVISIONS(WATER
YEARS)' ' hasbeen added to the descriptionof all stations for which revised records have
been published. Listed therein areall the reports in which revisionshavebeen published,
each followed by the water years for which figures are revised in that report. In listing
the water years only one number is given; for instance, 1933 stands for the water year
October 1, 1932, to September 30, 1933. If no daily, monthly, or annual figures of dis-
charge were revised, that fact is brought out by notations after the year dates as follows:
‘M)’ meansthat onlythe instantaneous maximum discharge was revised; ‘‘(m)’'’ that only
the instantaneous minimum was revised; and ‘(P)'’ that only peak discharges were revised.
If thedrainage areahasbeenrevised, the report in which the revised figure was first pub-
lished is given. It should benoted that for all stations for which cubic feet per second per
square mile and runoff in inches are published, a revision of the drainagearea necessi-
tates corresponding revision of all figures based on the drainage area. Revised figures
of cubic feet per second per square mile and runoff in inches resulting from a revision of
the drainage area only are usually not published in the annual series of reports.

Skeleton rating tables are published for stream-gaging stations where they serve a
useful purpose and the dates of applicability can be easily identified.

Skeleton capacity tables are published for all reservoirs for which records of contents
are published on a daily basis.

The dailytables for stream-gaging stations give the discharge corresponding to the
daily mean gageheight unless there are large or rapid changes in the discharge during a
day. For days having large or rapid changes, discharge for the day is computed by av-
eraging the mean discharge for several parts of a day. For digital recorders, the daily
mean discharge is always the average of the discharges at each punched reading.  For
stations equipped with nonrecording gages, the daily discharge corresponds to once-daily
readings of the gage or to the mean of twice-daily readings; but for periods of rapidly
changing stage the discharge is determined from a gage-height graph based on gage
readings.

FiGURE 286F. —Introductory text—Continued.
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The daily tables for reservoir stations give the contents corresponding to the water-
surface elevation at a giventime, usuallyat 2400 each day. For some reservoirsthe ele-
vation at a given time is given in the daily table.

The monthly summaryis given below the dailytable. For stream-gaging stations the
line headed “'TOTAL’’ gives the sum of the daily figures; it is the total cubic feet per sec-
ond per day for the month. The line headed ‘‘MEAN’’ gives the average flow in cubic feet
per second during the month. The lines headed ‘*“MAX’’and ''‘MIN’’ give the maximum and
minimum daily discharges, respectively, for the month. Discharge for the month also
may be expressed in cubic feet per second per square mile{line headed ‘'CFSM’’), or in
inches (line headed ''IN.’’)or in acre-feet (line headed ““‘AC-FT"’). Figures of cubic feet
per second per square mile and runoff in inches are omitted if there is extensive regulation
or diversion, if the drainage area includes large noncontributingareas, or if the average
rainfall on the drainage basin is usually less than 20 inches.

For reservoir stations the monthly summary gives the elevation (or gage height) at
the end of the month and the change in contents during the month. If elevation or gage
height is givenin the daily table, the monthly summary gives the contents at the end of the
month, rather than the elevation or gage height. For some reservoirs a tabulation of
monthly evaporation from the water surface also is included.

In the yearly summary below the monthly summary, the figures of maximum are the
maximum daily discharges for the calendar and water years; likewise, the minimums in
this summary are the minimum daily discharges.

For reservoir stations the yearly summary gives the change in contents for the cal-
endar year and for the water year. For some reservoirs the yearly evaporation also is
included.

Peak discharges and their times of occurrence and corresponding gage heights for
many stations are listed below the yearly summary. All independent peaks above the se-
lected base are given. The basedischarge, which is given in parentheses, is selected so
that an average of about three peaks a year can be presented. Peak discharges are not
published for any canals, ditches, drains, or for any stream for which the peaks are sub-
ject to substantial control by man. Time of day is expressed in 24-hour local standard
time; for example, 12:30 a. m. is 0030 and 1:30 p.m. is 1330.

In a general footnote, introduced by the word “NOTE"’ certain periods are indicated
for which the discharge is computed or estimated by special methods because of no gage-
height record, backwater from various sources, or other unusual conditions. Periods of
no gage-height recordare indicated if the period is continuous for a month or more orin-
cludes the maximum discharge for the year. Periods of backwater from an unusual source,
of indefinite stage-discharge relation, or of any other unusual condition at the gage are
indicated onlyif they are a month or more in length and the accuracyof the records is af-
fected. Days on which the stage-discharge relation is affected by ice are not indicated.
The methods used in computing discharge for various unusual conditions have been ex-
plained in preceding paragraphs. Footnotes to reservoir tables may be used to explain
the use of new capacity tables or for other special conditions.

Ficure 286G.—Introductory text—Continued.
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WATER RESOURCES DATA FOR INDIANA, 18XX

Accuracy of Data

The accuracy of discharge data depends primarily on (1) the stability of the stage-
discharge relation or, if the controlis unstable, the frequency of discharge measurements,
and (2) the accuracy of observations of stage, measurements of discharge, and interpre-
tation of records.

The station description under 'REMARKS’’ states the degree of accuracy of the rec-
ords. ‘‘Excellent’’ means that about 95 percent of the daily discharges is within 5 percent;
‘*good”’ within 10 percent; and ‘‘fair’’ within 15 percent. ‘‘Poor’’ means that daily dis-
~harges have less than ‘‘fair’’ accuracy.

Figures of daily meandischarge in this report are shown to the nearest hundredth of
a cubic foot per second for dischargesof less than 1 cfs; to tenths between 1.0 and 10 cfs;
to whole numbers between 10 and 1,000 cfs; and to 3 significant figures above 1,000 cfs.
The number of significant figuresused is based solely on the magnitude of the figure. The
same rounding rules applyto discharge figures listed for partial-record stationsand mis-
cellaneous sites.

Discharge at many stations, asindicated by the monthly mean, may not reflect natural
runoff dueto the effects of diversion, consumptive use, regulation, evaporation, or other
factors. For such stations, discharge in cubic feet per second per square mile and runoff
in inches are not published unless satisfactoryadjustments can be made for such effects.
Evaporation from a reservoir is not included in the adjustments for changes in reservoir
contents, unless it is so stated. Evenat those stations where adjustments are made, large
errors in computed runoff may occur if adjustments or unadjusted losses(consumptive use,
evaporation, seepage, etc.) are large in comparison with the observed discharge.

Publications

Each volume of the 1960 series of U.S. Geological Survey water -supply papers entitled
“*Surface Water Supply of the United States’’ contains a listing of the numbers of all water-
supply papers in whichrecords of surface-water data were published for the area covered
by the individual volumes. Each volume also contains a list of water-supply papers that
give detailed information on major floods for the area. A new series of water -supply papers
containing surface-water records for the 5-year period October 1, 1960, to September 30,
1965, also will include lists of annual and special reports published as water-supply papers.

Records through September 1950 for the area covered by this report have beencom-
piled and published in Water-Supply Papers 1305(3A), 1307(4), and 1308(5); records for
October 1950 to September 1960 have been compiled and published in Water-Supply Papers
1725(3A), 1727(4), and 1728(5). These reports contain summaries of monthly and annual
discharge and monthend storage for all previously published records, aswellas somerec-
ords not contained in the annual series of water-supply papers. All records were reex-
amined and revised where warranted. Estimates of discharge were made to fill short gaps
whenever practical. The yearly summarytable for each gaging station lists the numbers
of the water-supply papers in which daily records were published for that station,

Special reports on major floods or droughts or of other hydrologic studies for the area

have been issued in publications other than water-supply papers. Informationrelative to
these reports may be obtained from the district office.

Ficure 286H.—Introductory text—Continued.
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WATER RESOURCES DATA FOR INDIANA, 19XX

Other Data Available

Data collected at partial-record stations and at miscellaneous sites are given inthree
tables at the end of the surface-water records in this report. The first is a table of dis-
charge measurements at low-flow partial-record stations, the second is a table of annual
maximum stage and discharge at crest-stage stations, and thethirdis atable of discharge
measurements at miscellaneous sites.

More detailed informationthan that published for most of the gaging stations, such as
discharge measurements, gage-height records, and ratingtables, is on file in the district
office. Many gaging-station records in (State) through (1966) have been analyzed to give
several statistical summaries: (1) the number of days in each year that the daily discharge
was between selected limits(duration tables); (2) the lowest mean discharge for selected
numbers of consecutive days in each year; and (3) the highest mean discharge for selected
numbers of consecutive days in each year,

At or near some gaging stations, water-quality records also are collected. Data are
obtained on the chemical quality of the stream water, on water temperature, on suspended-
sediment concentration, and on the particle-size distribution of suspended sediment and
bed materijal. These data are given in Part 2 of this report. Under the ““REMARKS”’
paragraph of the gaging-station description, reference is made to water-quality records
collected on a regular basis.

HYDROLOGIC CONDITIONS

Precipitation was scattered throughout the year by area and time. Heavy rains the
first half of December caused minor flooding in the Wabash and Maumee River basins.
Lack of late summer showers left the central and southern parts 3 to 9 inches belowav-
erage rainfall.

Deficient streamflow in October was relieved in the south by mid-November and in
thz north by the’ end of the month. Excessive to near excessive streamflow existed in the
first part of December with near record streamflow inthe upper Wabash River and Maumee
River basins, Near normal streamflow existed from January to May with generally bank-
full stages in March and May. Deficient ¥ * *. (4 fo com,a/e/ea’)

SELECTED REFERENCES
Carter, R. W., and Davidian, Jacob, 1968, General procedure for gaging streams: U.S.
Geol. Survey Techniques Water-Resources Inv., book 3, chap. A6, 13 p.
Corbett, D. M., and others, 1943, Stream-gaging procedure, a manual describing meth-
ods and practices of the Geological Survey: U.S. Geol. Survey Water-Supply Paper
888, 245 p.

Langbein, W. B., and Iseri, K. T., 1960, General introduction and hydrologic definitions:
U.S. Geol. Survey Water-Supply Paper 1541-A, 29 p.

Ficure 286 I. —Introductory text—Continued.



615

PRESENTATION OF STREAM-GAGING DATA

'suo13ed0[ uorjels-gurded jo depy—'.87 dUNOIY

A I T T I T | 1
SATIN 0O L 08 09 ov 0z o] [\I4
J(/P oy o afie6 axeq o
R, A~ abef weang o
S19v A
ey o P =
3 I/ oo N -
,Sht 05y k- —— S ——-
- 3 1 + S35y
3
SOLY
6991y
|94 Mmoig -
Crasior &)

s66¢ s td <
509¢ w34 o !
'
'
A [ svee /i
_ (723 .
> »
( i ous 27
2 @vsg M e 1
‘\V{\‘nﬂ\ / sss€ i\ !
P T M A pe

i P ey




616 COMPUTATION OF DISCHARGE

WATER RESOURCES DATA FOR GEORGIA, 1968
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FicURE 288.—Bar graph of hydrologic conditions.
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SKUNK RIVER BASIN
5-4710. Bouth Skumk River below Squav Creek, near Ames, Tova
IOCATION. ~-Iat 42°00'31", long 93°35'38", in MBRNWh sec.13, T.83 N., R.2h W., Btory County, on right bank 15 ft downstream from
county highvay bridge, 0.2 mile downstream from Squav Creek, 0.3 mile upstreanm from bridge on U.S. Highwey 30, Z miles south-
oast of Ames, and at mile 222.6.
TRAIRAGE AREA.--556 5q mi.
PERIOD OF RECORD.--October 1952 to current year. Prior to October 1966, published as Skunk River below Squaw Creek, near Ames.
GAGE,--Water-stage recorder and concrete control. Datum of gage is 867.10 ft abtove mean sea level.
AVERAQE DISCHARGE.~-16 years, 226 cfs {5.52 inches per year, 163,600 acre-ft per year).

EXTREMES.--Current year: Maximm discharge, 7,310 cfs June 25 (w(umn, 12.07 ft); no flow for many days.

617

Period of record: Maximm discharge, 9,260 cfs Mar. 30, 1960 (gage beight, 13.20 ft); no flo¥ for many days during 1953-57,

1964-65, 1967-68.
Flood of May 19, 19%kh, reached a otage of 13 ft, from floodmarks (discharge, 10,000 cfs).

REMARKS,--Records good except thoss for winter periods and period of no gage-helght record, which re poor.

DISCHARGE, IN CFS, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY ocT oV DEC IAN FEB MAR APR MAY Jon JuL avo
1 16 17 23 o 10 0 52 68 48 847 64
2 17 12 2.5 0 8.6 [+] 52 62 40 592 56
H 19 98 27 o 74 o 25 58 5 449 50
1 is 72 25 0 62 0 29 52 26 352 50
5 17 62 31 o 62 o 17 a8 52 284 52
6 1.5 5.2 32 o] 7.2 [o] 12 44 19 252 48
7 24 36 62 o 35 0 11 pr 17 27 44
8 5.4 36 57 0 62 78 9.2 48 16 216 S5
9 52 32 &7 0 22 76 78 44 26 182 103
10 48 36 78 o 20 62 78 40 54 13 52
11 43 39 7.2 [o] 52 6.7 38 493 114 70
12 40 36 8 o 52 57 36 125 101 60
13 46 36 43 o £ &7 38 2 98 54
e 40 32 3e o 26 23 48 519 90 46
15 34 33 32 o 1o 11 44 272 7 Pt
16 20 28 28 o 18 92 46 111 75 38
17 24 28 36 0 19 11 46 §0 77 33
18 21 26 32 0 17 26 42 48 353 40
19 1.8 28 28 0 e 30 44 42 424 35
20 16 28 36 o 15 70 a2 36 241 28
21 22 28 20 o 13 62 38 Py 173 24
22 22 y 10 o 52 €0 36 26 128 19
23 22 20 54 o 62 233 36 52 161 17
24 57 26 28 o 62 480 33 735 158 14
25 67 28 1s o 57 324 3 8910 107 1s
26 67 26 0 0 s2 216 52 3600 90 21
27 62 25 o o] 6.2 153 52 2,000 157 16
8 57 2a o© 20 57  1o7 65 1330 161 13
29 10 23 © 18 57 a5 92 1980 103 12
30 12 2.2 [] 72 57 75 54 1.440 83 15
31 T J— ° &7 18 emmin 54 ooiies 72 13
TOTAL 1336 1705 8.7 3.9 02,6 2,120.5 1,48 19,200 6,65 1,28
uEAX e 4.2 2.88 1.09 6.2 M8 479 " 640 ’ a3
wx 15 8 18 i 450 %2 5,910 &7 103
¥In 1,5 2,0 0 0 o 5.2 33 16 72 12
e . . 005 .002 .03 1] 09 113 RH @
™, 1009 1009 1006 .02 X . 110 1. o 109
AC-FT 263 253 177 4210 2,90 38,100 13,180 2,540
CAL YR 1967:  TOTAL 47,968.01  MEAN 171 o0 w0 CPM .24 DL L2 ACT 95,140
WIR YR 1968:  TOTAL 32,417.87  MEAN 85.6 5910 MIX O craM 16 DL 2,17 AC-FT 6,300
PRAK DISCHARGE (BASE, 2,500 CPS) NOTE.--Fo gage-beight record Oct. 6 to Hov. 20.,

DATE TIME  G.E. DISCHAROE DATE TIME G.H. DISCHARGE
6-25 1700 12,07 7.310 6-29 1300 6.71 2,5%

Ficure 289.—Daily discharge record.
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MOBILE RIVER BASIN
2-3940. Etowah River at Allatoona Dem, above Cartersville, Ga.

LOCATTON.-~Lat 34°09'48", long Gh*hl'30", Bartow County, on right bank 0.8 mile downstream from Allatoona Dam, 2.0 miles upstream
from Fashville, Chattanoogs and St. Louis Reilvay bridge, and 3.0 miles east of Cartersville.

DRATRAGE AREA.--1,110 sq mi, approximstely.
PERIOD OF RECORD.--September 1938 to current year, Prior to October 1949, published as Etowsh River above Cartersville,

GAGE.--Water-stage recorder. Datum of gage 1s 686.92 ft above sea level (levels by Corps of Emgineers). Prior to Dec. 19, 1938,
nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--30 years, 1,800 cfs (22.02 inches per year), adjusted for storage since 1950.
EXTREMES. --Current yeer: Maximm discharge, 9,340 cfs Jan. 18 (gage height, 7.65 £4); minimm daily, 213 cfs Jan. 27, 28, Peb. 3, h.
Period of record;: Maximm dischargs, 40,400 cfs Jan, 8, 1946 (gage beight, 20.8 ft), from rating curve extemded above 26,000
ofss mintmm daily, 152 cfs Oct. 15, 1966.
REMARKS, ~-Flov regulated by Allatoons Reservoir since December 1949  (See sta 2-3935.)

COOPERATION. --Gage-height record, 19 and of datly by Corps of Englneers;
records revieved by Geological Survey.

DISCHARGE, IN CFS, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY ocr Nov DEC JaN FEB MAR AFR MAY JUN JuL Ave SEP
1 220 3,630 5,430 5,200 5,190 855 1,510 3,820 227 2,130 992 289
2 2,650 . 280 5,240 5,230 227 1,160 3,820 227 2,140 939 289
3 2,650 3,570 220 5,250 213 23 1,500 3,820 2,540 2,140 256 950
4 2,650 264 5,300 5,250 213 1,480 1,500 272 2,540 234 248 950
5 ) 264 5,490 5,240 1,860 1,470 1,500 272 2,560 2,180 1,600 950
6 2,650 5,330 5,540 220 1,840 1,480 3,810 2,440 2,550 234 1,600 950
7 234 3,020- 5,570 220 1,840 1,480 272 2,440 2,550 227 1,630 280
8 234 2,850 5,570 4,980 1,840 1,480 5,120 2,440 234 1,220 1,630 289
g 1,330 2,860 234 4,980 1,840 234 5,180 2,440 2% 1,220 1,630 1,680
10 1,390 2,910 227 2,590 220 23% 5,180 2,440 1,780 1,220 272 1,660
11 1,390 2,590 5,180 1,340 220 1,270 5,230 25 2,910 1,220 280 1,660
12 1,390 1,120 5,540 1,340 2,430 1,270 5,230 264 2,910 1,220 1,470 1,660
13 1,390 5,280 5,580 1,510 2,430 2,710 272 1,480 2,910 234 1,480 1,660
14 248 5,310 5,600 1,500 2,490 2,710 272 1,480 2,910 234 . 289
15 28 5,330 5,580 5,600 2,460 2,710  &,040 1,490 241 1,510 1,480 289
16 1,780 5,380 220 5,940 2,460 5,170 4,040 5,460 234 1,510 1,480 1,680
17 1,780 5,400 220 7,140 220 1,860 4,040 5,460 1,710 1,510 280 ,700
18 1,780 251 5,020 7,370 220 5,820 4,040 248 1,700 1,510 280 1,660
19 1,820 234 5,050 7,530 1,290 5,530 4,040 241 ,700 1,510 1,470 1,660
20 1,860 4,580 5,050 5,390 1,290 5,530 280 3,890 1,710 241 1,880 1,660
21 256 4,620 5,560 1,890 1,290 5,530 280 3,890 1,700 201 1,470 289
22 256 4,640 1,500 5,730 1,290 5,590 1,030 3,510 227 1,660 1,780 289
23 2,190 241 79% 5,750 1,290 256 1,030 ,890 227 1,640 1,470 1,780
24 2,190 4,620 1,690 5,780 227 248 1,030 3,890 1,030 1,640 280 1,810
2% 2,210 241 2,380 5,780 220 4,900 1,030 251 1,080 1,640 280 1,810
26 2,210 234 4,970 5,780 4,930 1,030 268 1,030 1,640 879  1,8l0
27 2,190 5,280 5,610 213 4,930 280 929 1,030 248 867 1,810
28 5,340 5,610 213 4,930 280 2,710 1,030 248 574
29 248 5,360 5,610 5,100 5,010 1,680 2,730 227 992 867 272
30 3,580 5,400 4,880 5,120 256 2,820 2,730 227 932 886 1,610
31 3,600 ... 1,750 5,140 256 —ceee 2,730 ooaoo- 932 289 oo
TOTAL 49,590 99,719 117,255 130,326 143,501 80,590 68,706 72,381 k2,135 35,397 31,619 33,957
MEAK 1,600 3,324 3,782 k 20k 1,500 2,600 2,290 2,335 1,405 1,1k2 1,020 1,132
MAX 3,600 5,500 5,610 7,530 5,230 5,820 5,230 5,060 2,910  2,1k0 1,780 1,810
MIN 220 234 220 213 213 227 272 2k1 227 227 248 272
MEAFRt 1,197 2,52k 3,327 k,362 2,169 3,317 3,198 2,366 1,415 1,079 680 840
CPSMY 1.08 2,27 3.00 3.93 1,95 2.99 2.8 2,13 .27 .97 .61 .76
8.t 1,24 2.53 ERL 4,53 2,10 3.45 3.2 2.46 1,42 1.12 .70 .85

CAL YR 1967: TOTAL 799,710 MAX T,930 MIF 192 MEAFR 2,191 MEANT 2,230 CFBMt 2.01 IN.t 27.28
#IR YR 1968: TOTAL 805,176 MAX 7,530 MIN 213  MEAN 2,200 MEARY 2,209 CFSMt 1.99 IN.t 27,09

t Adjusted for change in contents in Allatoona Reservoir.

FiGURE 290.—Daily discharge record (adjusted).



LOGATION. --Iat 35°06106", long 93°39'02", in nEf sec.15,

PRESENTATION OF STREAM-GAGING DATA

ARKANSAS RIVER BASIN

Petit Jean Creek, 1.3 miles southwest of Waveland

DRAINAGE AREA.--488 sq mi.

PERIOD OF RECORD.--March 1947 to current yeer.

GAGE --Water-stage recorder

--Current year,
370.68 ft).
Period of record:

'REMES
(elevation,

Datun of gage is et mean sea level (levels by Corps of Engineers)

Maximm contents, 298,560 acre:
uncontrolled storage above spillway crest; minimm since initial

15X (elevation, 370.68 ft).

REMARKS. --Reservolr is formed by earthfill dem, storage beg
(crest of uncontrolled spillvay),
dead storage &t elevatlon 370.00

including 25,000 acre-
£t (invert of gate sills of outlet tunnel).

7‘-2590. Blue Mountain Reservoir near Weveland. Ark.

£t at elevation 384.0 £t {conservation pool level), and 1,
Under nomal opersting conditions reservoir water

Maximum contents, 130,940 acre-ft May 23 (elevation, 405 37 f£t); minimum, 2,150 ecre-ft Oct 2,3

£t May 26, 19XX (elevation, 422.54 %), including 40,560 acre-ft of
#1111ng to conservation pool level, 2,150 acre-ft Oct. 2, 3,

619

T 5N, R25W., Yell County, at control tower for outlet wrks of dam on

an Mar 13, 1947. Total cepacity, 258,000 acre-ft st elevation 419.0 £t

acre-ft of

S face wisl be maintained at epproximately conservation pool level for purposes of conservation mad recreation, storsge sbove

this level 1s used for flood control.

Figures given herein represent total conmtents.

COOPERATION. --Records furnished by Corps of Englneers.

Capacity table (elevation, in feet,
and contents, in acre-feet)

370 1,940 390 4,810
371 2,250 395 66,370
372 2,920 hoo 93,620
375 5,680 hos 128,140
380 14,400 406 135,700
385 27,700

CONTENTS, IN ACRE-FEET, AT 2400, WATER YEAR OCTOEER 19¥X TO SEPTEMBER 19XX

DAY 0CT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2,160 2,380 2,60 15,000 3,250 26,810 29,480 29,940 104,570 28,620 26,230 23,220
2 2,150 2,380 2,450 12,hko 3,250 26,810 29,320 29,910 101,410 28,470 25,930 23,110
3 2,920 2,450 2,430 10,020 3,310 26,750 29,200 29,850 97,420 28,250 25,650 23,050
4 5,580 13,190 2,520 7,340 5,050 26,660 29,320 29,970 92,740 28,560 25,560 23,020
s 6,b00 15,780 2,h20 5,950 8.780 26,320 29,510 33,560 B88,610 28,680  25,4k0 22,970
6 5,750 14,140 2,420 5,120 11,620 25,860 29,720 51,800 84,600 28,430 25,280 22,890
7 b,580 11,340 2,420 4,680 13,300 25,310 29,910 57.39¢ 80,830 28,130 25,220 22,830
8 3,k50 8,740 2,440 u.7ho 14,730 25,310 30,030 57,780 77,100 27,910 25,160 22,750
9 3,080 6,400 2,450 5,160 16,1h0 26,110 29,910 56,3k0 72,680 27,790 25,100 22,800
10 2,850 ¥,940 2,580 54,20 17,020 26,600 29,850 53,850 68,350 27,610 25,040 22,720
11 2,580 3,680 5,310 5,420 17,680 26,690 29,850 51,00 64,010 27,k90  2k,950 22,670
12 2,h20 3,050 8,290 51310 18,230 26,320 29,750 47,680 59,750 27,360 2%,790  22,Ld0
13 2,850 2,750 9,290 s.ks0 18,710 26,050 29,720 4b,190 55,940 27,700 24,730 22,370
14 2,990 2,580 8,430 9.620 19,000 28,190 29,720 40,860 51,80 27,790  2h,590 22,200
15 2,880 2,620 6,760 21,070 19,760 34,630 29,720 37,420 k8,000 27,580 24,500 22,170
16 2,650 2,750 8.170 11,670 20,310 37,090 29,820 34,060 Lk,550 27,330 2k,k50 22,060
17 2,480 21780 16,260 18,230 21,900 36,920 29,910 31,680 k1,550 27,090  2k,3k0 22,010
18 2,400 2.7180 26,690 21,160 23,960 36,110 29,750 32,920 38,660 27,090 24,370 21,950
19 2,340 5,780 30,490 20,6k0 25,250 3k,9k0 29,5b0 56,470 35,810 26,00  2i,310 21,870
20 2,360 207h0 29,750 18,660 25,890 33,460 29,690 100,700 33,390 26,Bko  2k,3l0 21,870
21 2,380 2,670 27,700 16,1b0 26,480 31,810 29,380 127,160 31,850 27,030  2h,3%0 22,310
22 2,380 2.550 25,130 13,k50 26,780 30,490 29,290 130,180 30,800 27,090  2i,260 22,280
23 2,360 2.80c 22,450 11,330 27,120 29,880 29,320 130,kl0 30,000 28,560  2k,090 22,170
24 2,3ko0 2,410 19,210 9,420 27,000 29,450 29,410 128,520 29,600 32,350 23,980 22,230
25 2,320 2,340 16,210 7,770 26,5k0 30,120 29,410 126,260 29,230 33,120 23,820 22,370
26 2,320 2,320 12,990 5,00 25,890 30,940 29,80 124,520 29,690 32,750 23,7hc 22,170
27 2,320 2,330 19,210 i.840 25,310 31,240 29,480 121,350 29,850  31,kLo 23,630 21,950
28 2,320 2,kbo 23,270 3,900 25.930 31,110 29,510 118,060 29,540 30,000 23,540 21,680
29 2,320 2,480 22,830 3,410 26,000 31,170 29,820 11L,810 29,200 28,560 23,h60 21,430
30 2,320 2,480 20,800 3,280 - _ 30,280 29,850 111,360 29,170 27,6k0 23,380 21,2k
31 2,370 em--em 17,950 3.250 29,820  —couun 107,630  ~mm--e 26,940 23,300 -

1) 371,18 371,35 361,49 372.5 38L.74 385 69  385.70 k02.16  385.48  38k.75 383,51  382.76

(*) +210 +110 +15,470 -14,700 +23,650  +2,920 430 477,780 -78,460 -2,230 =-3,6b0 ~2,060

MAX 6.400 15,780 30,b90 21,160 27,120 37,090 30,030 130,kl0 104,570 33,120 26,230 23,220

MIN 2,150 2,320 2,420 3,250 3,250 25,310 29,200 29,850 29,170 26,840 23,300 21,240

CAL YR 19XX..vvune + « oo ~7,2k0

WTR YR 19XX. PERRIRER . % +19,080

+ Elevation, in feet, at end of month.
% Change in contents, in acre-feet.

FigURe 291.—Daily reservoir record.
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MISSISSIFPI RIVER MAIN STEM
5-2010. Winnibigoshish Iake near Deer River, Mimn,

LOCATION. --1at 47°25'42", long 94°03'00", in XX sec.25, T 146 N., R.27 W., Itasca County, at d=m on Mississippl River, 1 mile north-
west of Little Winnibigoshish Iake and 1h miles northwest of town of Deer River-

DRATNAGE AREA --1,L42 sq mi

PERIOD OF RECORD.~-April 1884 to current year (monthend contents only). Prior to October 1541 monthend contents published in WSP
1308. Published as Winnibigoshish Reservolr near Deer River October 1941 to September 1956

GAGE --Water-stage recorder. Datum of gage is 1,280.47 ft above mean sea level. Prior to July 8, 1949, nonrecording gage at same
site and datwm

EXTREMES . --g\u‘nm)year: Maximun contents, 561,880 acre-ft July 29 (gage height, 9.95 f£t); minimm, 466,570 acre-ft Apr. 1 (gege
neight 50 ft
Period of record: Maximum contents observed, 996,500 acre-ft July 30, 1905 (gege height, 14.45 £t), minimm observed, 33,680
acre-ft below zero of cepacity table Oct. 20, 1931 (gage height, -0.69 Ft).

r 1s formed by and timber dem controlling Winnibigoshish lake and several Other natural lakes; dam com-
pleted and storage began in 1884. Capecity, 967,930 acre-ft between gage height O 00 and 14.2 ft (maximm operating level), of
which 653,580 ecre-ft is usable storage above 6.00 £t (minimum allowsble level). Figures given herein represent contents ebove
gage helght 0.00 ft. Wster is used to benmefit navigation on Mississippi River below Minneapolis.

COOFERATION. --Records furnished by Corps of Engineers in cfs-days and comverted to acre-feet by Geological Survey.
FREVISIONS (WATER YBARS).--WSP 1308: 1905(M).

GAGE FEIGHT AMD AT 2500, VATER YEAR OCTORER 19XX T0 SEPTEMEER 19XX
Gage height Contents Change in contents
bate {teet) (acre-feet) (acre-feet)

9.63 540,740 -
9.51 532,880 7,860
931 513,750 -13,130
9.28 517,780 -1,970

- - +106,510
9.22 513,840 -3,940
8.94 kg5, 460 -18,380
8.51 467,230 -28,230
9 05 502,680 +35,450
9.37 523,690 421,010
9.63 540,740 417,090
9.80 551,500 +11,160
9.21 513,190 -38,710
8.8 487,580 -25,610

- - -53,160

FicUre 292.—Monthly reservoir record.
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YAKIMA RIVER BASIN
BReservoirs in Yakima River basin

12-4740. KEECHELUS LAKE.--lat 47°19'XX", long 121°20'XX", Kittitas County, at dam on Yokima River at outlet of Keechelus Lake, 3.X
miles northwest of Martin and 10 miles northwest of Enston. Dreinage area, 55.8 sq mi. Period of record, January 1906 to current
year. Noprecording gage read twice daily. Datum of gage 15 at mean sea level (Burcau of Reclamation bench mark). Extremes for
current year: Maximum contents observed, 159,930 acre-ft Jume 17 (elevation, 2,517.8% ft); mintmum observed, 33,560 acre.ft
Sept. 30 (elevation, 2,450.97 ft). Extremss for period of record: Maximum contents observed, 160,570 acre-ft May 16, 1925
{elevation, 2,518.09 ft); minimm observed, 4i8 acre-rt Sept. 6, 12, 13, 1906 (original crib dam); minimm elevation observed,
2,428.30 £t Sept. 20, 1926.

Peservoir is formed on natural lake by earth- nnd gravel-£111 dem completed in 1917; storege above crib dam began Jan. 12, 1906;
sbove present dsm Aug. 19, 191%. Initial filling of present reservoir June 15, 1920. Usable capacity, 157,800 acre-ft between
elevation 2,425 00 (invert of gate sill) and 2,517.00 £t (spillway crest). Dead storege below elevation 2,425.00 ft, XXX acre-ft.
Splllvey raised 2 £t Sept. 12, 1952. FPigures given herein represent ussble contents. Water is used for irrigatienm.

124755 KACHESS TAKE... # » . ( Format Similar fo the above)

L2765, CIE ELM AKE. - % # [ Format similarfo #he dbove)

12-4875. BUNPING LAKE.--Iat 46°52°XX", long 121°18'XX", in Wi sec.23, T.16 N., R.12 E. (unsurveyed), Yakim County, st dsa on Buping
River at outlet of Bumping Lake, 12 miles upstream from American River and 19 miles vest of Nile. Drainage area, 68,5 sq mi.
Period of record, June to July 1906, April 1909 to current year. Ronrecording gage read twice daily. Datum of gage is at mean
sea level (Bureau of Reclamtion bench mark). Extremes for current year: Maximm contents observed, 36,160 acre-ft June 16
(elevation, 3,427.85 ft); minimum observed, 4,980 acre-ft Sept. 30 (elevation, 3,396.67 £t)., Extremes for period of record:
Meximum contents cbmerved, 39,840 scre-ft June 21, 22, 1925 (elevation, 3,430.55 f%); minimmn observed, 1,130 acre-ft Feb, 5-9,
1949 (elavation, 3,390.80 £t).

Reservoir 1s fomed on natural lake by earthfill dam completed in 1910; storsge began Nov 3, 1910. Usable capacity, 33,700
acre-ft between elevetion 3,389.00 (invert of gate s111) and 3,426.00 ft (spillway crest). No dead storsge Figures given herein
represent useble contents Water 1s used for irrigation.

AND AT 2400, WATER YPAR OCTOBER 19XX TO SEPTEMBER 19XX
Contents Change in Contenta Changs ir
Date Elevetion (acre-~ contents Elevation (acre=- contents
(feet) feet ) (acre-teet) {teet) feet) (acre-feet
12-4740. Keechelus lake 12-4755. Kachess Iaks

Bept,30.- 2,486.95 90,120 - 2,246.60 172,150 -
Oct. 31. 2,493.45 103,090 +12,970 2,252 57 197,330 425,180
Nov. 30 2,505.50 129,580 +26,b90 2,259.10 225,930 +28,600
Dec 31 2,b95.52 107,420 -22,160 2,252.02 194,970 -30,960
GAL YR I9KK++vennereeonnennsiossnsannonsns renesress on - - -15,540 - - 45,800
.3 2,482,771 82,300 -25,120 2,248.11 178,420 -16,55
. 2,488,84 93,800 411,500 2,250.63 189,030 410,610
2,496 23 108,920 +15,120 2,254.11 203,980 414,950
2,509.21 138,380 +29,460 2,260.20 230,860 +26,880
2,514.95 152,560 +14,180 2,260.39 231,710 4850
2,517.38 158,750 46,190 2,261.88 238,440 +6,730
2,502,09 121,750 -37,000 2,250.93 190,310 -48,130
2,473.38 66,130 -55,620 2,242 39 155,110 -35,200
2,450 79 33,320 -32,810 2,237.37 135,660 -19,450
- - 56,800 - - 36,490

12-4785. Cle Elum Iake 12-4875. Bumping Laks

2,181.55 192,550 - 3,50k.42 10,700 -
2,199.96 262,020 469,480 3,400.70 7,820 -2,880
2,226.81 375,470 +113,450 3,42.50 18,060 410,240
2,217 13 332,920 -42,550 3,403.55 10,000 -8,060
- - +102,930 - - -4,110
2,202.74 273,140 59,780 3,397.T7 5,730 4,270
2,207.2% 291,4k0 +18,300 3,400.18 7,440 +1,710
2,215.62 326,460 435,020 3,408.68 14,370 46,930
2,229.42 387,310 460,850 3,413.32 18,900 +4,530
2,233.11  bok,330 417,020 3,423.87 30,580 +12,080
2,237.95 k27,130 +22,600 342731 35,430 4,450
2,216.17 328,800 -98,330 3,410.90 16,470 -18,960
2,187.53 214,330  -L14,470 3,403.30 9,810 6,660
2,158.33 115,380 -98,570 3,396.60 4,930 -4,880
- -T1,180 - - =5,770

FicUre 2934.—Group reservoir records (large reservoirs).
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RIO GRANDE BASIN

Reservoirs in Rio Grande basin--Continued

MONTHEND EIEVATION OR GAGE HEIGHT AND CON™ ~ S, WATER YEAR OCTOEER 19XX TO SEPTEMEER 19XX

Gontents axang: é.n sovetlon oo u;anfe in Blevation ... = Chenge ir
Date height (scre- contents or gege acres contents or gage aore- contente
(feet) foet) acre heght feet) aeres helght feet) (ecre-
feet feet feet) (feet) feet)
8-3165. Nichols Reservoirt 8-3285. Jemez Canyon Reservoirt 8-341k. Bluewater Lakst
142.3 168 - [ [ - 7,372.2 5,510 -
139.0 129 -39 5,143.2 153 +753 7,370.4 5,170 -340
1h3.1 178 49 [ 0 -753 7,370.0 52000 -170
143.8 187 9 0 o 4 7,369.7 4,880 -120
- - 349 - - o - - -2,500
- 2228 441 [ [ [ 7,369.5 4,80 -80
150.0 279 451 ) 0 0 7,369.4 4,760 4o
157.7 438 +159 5,1%6.40 1,090 +1,090 1,301.4 12,020 +7,260
167.5 701 +263 5,142.70 480 -610 7,381.0 11,700 -320
167.5 701 [ 5,128.80 [¢] -480 7,380.% 11,240 -h60
165 1 628 -73 [ 0 0 7,379.5 10,560 -680
159.4 w7 -151 0 0 Q 7,3718.5 9,820 -0
15h.2 360 -7 0 0 o 1,371-5 9,120 ~T00
139.0 129 -231 0 0 0 7,376.7 8,580 -540
- - -39 - - 0 - - +3,070
8-3605. Elephant Butte Res.tt 8-3620, Catallo Reservoiré 8-3840, Alamogordo Reservoiré
< b,334.46 532,800 - b,ako.k2 k3,690 - 4,269.90 100,600 -
4,333.30 517,500 -15,300 L, akk 95 58,170 +16,480 %,269.80 100,200 =400
4,335.70 549,300 +31,800 4,145.20 59,200 +1,030 4,270.50 102,600 42,400
4,338, 586,400 +37,100 4,145.55 60,640 +1,4b0 4,271.90 108,600 +6,000
- - ~ho2,400 - - -85,360 - - ~15,100
. 4,338.50 587,800 +2,400 4,152.53 92,250 431,650 4,273 20 114,100 +5,500
4,338 50 587,800 o 4,157 71 125,850 433,560 k27h.15 118,200 4,100
4,336.07 554,300 -33,500 4,152.2% 92,30  -33,510 4,269.15 97,710  -20,490
4,338 98 594,500 +40,200 4,156.60 118,400 426, 4,271.10 105,400 +7,690
4,336.90 565,700 -28,800 4,159.16 135,700 417,300 4 ,264.10 79,540  -25,860
4,335.53 547,200 -18,600 4,157.k9  12h,300 -1, 4,267.70 92,270 412,730
4,330.10  L76,400 -70,700 L,152.30 92,670  -31,630 L,27h.90 121,600 429,330
;32461 410,100 66,300 4,136.2k 29,260  -63,410 4,27h.65 120,500 -1,100
. k3222 385,100 25,000 4,123 48 h,900  -2k,360 4,273.95 117,400 -3,200
- - -147,700 - - -36,790 - - +16,800
8-4005. Iake McMillant 8-4038. Lake Avalont 8-4100. Red Bluff Reservoirtt
19 10 9,620 - 15.70 1,560 - 2,807.9 63,150 -
18.30 7,330 -2, 16.30 1,920 +360 - a65,100 +1,950
18.75 8, +1,250 17.40 2,620 +700 869,100 +4,000
19.5 10,850 42,270 18.20 3,200 +580 2,809.7 70,300 +1,200
- - -26,890 - - -2,060 - - -35,900
1975 11,65 +800 15.75 1,590 -1,610 2,810.6 73,900 +3,600
19.65 11,330 -320 16.10 1,80 4210 2,810.8 74,700 4800
22.30 20, 49,610 14.75 1,070 -730 2,811.0 75,500
17.60 5,510 -15,430 15.40 1,500 4330 2,807.4% 61,b00  -1k,100
19.75 11,650 5140 15.55 1,480 +80 2,805.5 54,750 -6,650
21.05 16,150 +4,500 14.75 1,070 -k10 2,80h.3 50,900 3,850
25.95 38,580 +22,130 19.15 3,90 42,890 2,815.% 96,000 415,100
2h.15 29,140 -9,4ko 16.00 1,750 -2,2200 - 893,000 -3,000
21.15 16,520 -12,620 15.70 1,560 -180 - a85,400 -7,600
- - 46,900 - - ] - +22,250

t Elevation or gage height at 2400.
# Elevation or gage height at 0800.
# Daily meen gage height.

a Tnteroolated.

Ficure 293 B. Group reservoir records (large reservoirs)—Continued.
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ANDROSCOGGIN RIVER BASIN
Regervoirs in Androscoggin River basin

1-0505. RANGELEY LAKE on Rangeley Stream, at Oquossoc, Maine, used for power and log driving, has ussble capacity of 1,339,200,000
cu £t in top 4 £t of lake (top of flashboards). Gage-height record furnished by Union Water Power Co.

1-0510. MOOSELOOKMEGUNTIC LAKE at Upper Dsm, in Richardson Township, Maine, used for power and log driving, hes usable capacity
of 8,370,000,000 cu £t batween gage heights 8.3 and 20.5 ft. Gage-height record furnished by Union Water Power Co.

1-0515. UPPER AND LOWER RICHARDSON LAKES on Rapid River, at Middle Dam, Maine, used for power and log driving, has usable
capacity of 5,691,500,000 cu £t between gage heights 3.0 and 20.5 ft. Gaga-height record furnished by Union Water Power Co.

1-0520. AZISCOROS LAKE on Magallowsy River, in Lincoln Township, 3 miles east of village of Wilsons Mills, Maine, completed in
1911 for power, has usable capacity of 9,593,000,000 cu £t between elevations 1,490,0 and 1,535.0 ft. Elevation record
furnished by Union Water Power Co.

1-0530. UMBAGOG LAKE on Androsacoggin River, at Errol Dam, 0.8 mile mortheast of Errol, N.H., used for power and log driving, has
usable capacity of 3,080,160,000 cu £t between gage heights 5.5 and 15,0 ft. Gage-height record fumished by Usion Water Fower C

1-0560. JULF TSLAKD POND on Androscoggin River, 3 miles upstream from Lewiston, Maine, completed in 1928 for power, has
capacity of 1,100,000,000 cu £t in top 10 ft of pond below elevation 262 fr, Elevation record furnished by Central Maine
Power Co.

1-0565. LAKE AUBURR on outlet stream to Androscoggin River, at East Auburn, Maine, used for storing water supply of Auburn and
Lewiston, has usabla capacity of 580,000,000 cu ft between elevations 254,7 and 260.7 ft, .Elevation record furnished by
Auburn Water District.

1-0575. PERNESEEEWASSEE LAKE on short outlet stream to Little Androscoggin River, at Norway, Maine, used for recreation, has
usable capacity of 192,000,000 cu ft between gage heights 95.0 and 100.0 ft. Gage-height record furnished by Town of
Norway,

1-0580, TEOMPSON LAKE on short cutlet stream to Little Androscoggin River, at Oxford, Maina, used for power and process water,

has usable capacity of 950,000,000 cu £t between gage heights 95.0 and 100,0 fr. Gage-height record furnished by Robinson
Manufacturing Co.

MONTHEND CORTENTS, IN MILLIOKS OF CUBIC FEET, WATER YEAR OCTOBER 1967 TO SEPTEMEER 1968

Rangeley Moose Lookmeguntic Upper and Lower Aziscohos Umbagog
Date Laket Laket Richardson Lakest Laket Laket
Sept, 30, 1967 . 4 s « 0 v o s oo o 754 4,470 4,047 6,492 1,434
Oct. 31 e e e 837 3,076 3,862 6,926 1,668
Nov, 30 P IR AT 194 1,266 4,084 6,576 1,848
Dec. 31 e e e e s 84 534 4,047 6,688 1,920
Jan. 31, 1968 . . . o .« o 4 . o 124 3,233 5,098 1,506
Feb, 29 ) 0 0 2,540 3,938 850
Mar. 31 fe v e s e e e 265 1,033 2,339 4,410 1,794
Apr. 30 e e 1,366 6,474 4,918 8,830 3,138
May 31 e e e 1,366 8,154 5,691 9,702 2,300
June 30 e e e e 1,366 8,370 5,691 9,872 3,118
July 31 e e e 1,185 7,724 5,350 9,253 1,958
Aug. 31 P I I 920 5,799 4,269 7,587 1,884
Sept. 30 EEEREE 656 4,368 3,270 6,396 1,578
Gulf Island Lake Pennesseewassee Thompson

Date Pond# Auburnt Lakett Laket+

Sept. 30, 1967 . . . 0 s v 0 4. 2,316 386 98 1,913

Oct. 31 e e e e e e 2,416 408 107 1,799

Cr e e 2,195 386 38 1,742

e e e s e 2,296 408 116 1,780

e e 2,199 430 111 1,723

P T IR 2,080 430 11 1,685

f e e e, 2,500 604 111 1,970

N 2,495 664 116 2,065

Fe e e e e 2,487 640 98 2,046

P T 2,497 640 78 2,046

P A R 2,199 556 59 1,932

e e 2,211 474 66 1,818

P L R 2,370 419 74 1,742

+ Contents at 0700 on firat day of following month.
+ Contents at 2400,

1t Contents as of Iast day of month, by imterpolation.

44 Contente at 0800.

FicURE 294.—Group reservoir records (small reservoirs).
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"A"

DISCHARGE, IN CUBIC FEET PER SECOND, 19XX

FEEFFEEEEEE
NEEFFEFLLS L

[Deily teble for complete year follows.]

FEES oomon

"8

DISCHARGE, IN CUBIC FEET PER SECOND, 19XX

ny AUG SEP My AUG SEP DAY AUG SEP DAY AVG SEP Y AUG sEP
1 6.9 5.4 7 9.3 5.h 13 6.9 b 19 6.4 3.1 25 b9 3.4
2 6.4 Lo g 12 5.4 pr 6.4 3.8 20 5.9 3.8 26 4.1 3.8
3 6.4 L9 9 12 6.4 15 8.6 3. 21 5.9 3.4 27 k.5 3.8
4 6.4 4.9 10 10 4.5 16 11 2.8 22 6.k 3.4 28 L5 3.8
5 T4 4.9 n 17 k1 17 6.9 2.3 23 6.4 3.1 29 L5 3.8
3 9.3 b.9 12 8.0 4.1 18 6.9 2.8 2b 5.4 3.4 30 4.5 3.h
31 5.4

226.6 121.2

ax . 17 6.4
Vin. 1 2.3
veen.... . 7.31 Lok
Ruoff in acre-feet e Lo

PEAX DISCHARGE (BASE, 50 CFS).--Ro peak above base.
[Daily table for complete year follows.)

~o”

DISCBARGE, IN CUBIC FEET FER SECOND, FEBRUARY 1961 TO SEPTEMEER 1965

1.9 [
1.5 2
3.4
6 1
8
-3
Nonth Cfs-days Me tmam Mintmm Mean ::::f:e
3. 1.9 [ o.11 6.7
3.4 3.4 o 1 6.7
6 6 0 .02 1.2
6 6 [ .002 1.2
0 0 0 0 0
3 N 0 .03 1.6
-8 .8 o .002 1.6
3 .3 [ .01 -6
2,9 2.6 [ .10 5.8
b0 2.6 s} .01 80
.5 .5 0 .2 10
1.0 1.0 0 .03 2.0
I 2.6 [ .01 9.4
1.5 1.0 0 ook 3.0
1 .1 0 .003 .2
Y 1 o 0003 .2
FAY DISCHARGE (BASE, 20 CFS).--July 3, 1961 (2130) 113 cfs (3.36 £t); July 30, 1961 (1500) 90 cfs (3.02 £t); Aug. 18, 1961 (2000)
179 cfs (4.28 n), 21, 1961 (1030) 39 cfs (2.6 £t); Aug. 17, 1963 (1030) U6 ot (2.28 £t); Oct. 19, 1963 (0700) 25 cfa

51 .93 n;, Nov. T, 1963 (1&30) 24 ofs (1.91 £t); Nov. 21, 1963 (1300) 61 ofs (2.53 £t); Sept. 14, 1964 (about 2000) Th cfs
2.75

NOTE. --Flow occurred only on days listed edove.

Ficure 295.—Discharge tables for short periods.
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625

FEVISIONS (WATER YRARS) --WGP 1277: 1939-42. Revised figures of discharge, in cublc feet per second, for the water yesrs 1963-65,
superseding those published in WRD XXAX, 1963-65, are given herewith

Date Discharge Date Discharge Date Discharge
1962 1963-Con. 1965
Dec. 28 137 July 22 157 Feb. 15 164
29 137 29 505 16 239
30 267 22 46l
31 122 196k 26 228
Mer. 6 276 Mar. 3 o8
1963 7 258 6 997
Mar. 11 137 a3 184 20 552
» * * * * * *
20 323 Apr. 12 206 June 18 676
Per square Rupoff in
Honth Cfs-dsys Meximum Minimm =~ Mean aile inches
December 1962 1,616 267 13 Sh.1 1.45 1.67
CAL YR 1962 X, XK. X XXX XX X XX oK
Merch 1963... 3,137 851 16 101 27 3.12
* * * * * *
CAL YR 1965.... .. 14,970 6 1,150 59 410 1.10 14.95

FicUre 296.—Revisions of published records.
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PRESENTATION OF STREAM-GAGING DATA 627

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEQUS SITES

As the number of streams on vhich streamflow information 1s likely to be desired far exceeds the pumber of stream-gaging sta-
tlons feasible to operage &t one time, the Geological Survey collects limited streamflov data at sites other than stream-gaging
stations. When limited streamflow data mre collected on a systematic baais over a period of years for use in hydrologic analyses,
the site at which the data arye collected 1s called a partial-record statlon. Data collected at these partial-record atations are
usable in low-flow or floodflow analyses, depending on the type of data collected. In sddition, discharge measurements are made at
other sites not $ncluded in the partial-record program. These measurements sre generally made in times of drought or flood to give
better aresl coversge to those events. Those measurements and others collected for some special remson are called measurements at
miscellaneous sites,

Records collected at partlal-record stations are presented in two tables. The first 1s & table of discha.rge menumnents nc
low-flow partial-record stations, and the second 1s & table of annual maximum stage and
charge meAasurements made at miscellansous sites for both low flow and high flow are given in & thim table.

Low-flow partiml-record stations

Measurements of streamflow in the area govered by this report mede at low-flow partial-record stations are given in the fol-
lowing table. Most of these measurements were made during periods of btase flow vhen streamflow 18 primarily from ground-water
storage. These meagurements, when correlated with the simultaneous discharge of a nearby stream where continuous records are
available, will give a picture of the low-flovw potentislity of & stream. The column headed "Period of record” shows the water
years in vhich measurements were made at the same, or practically the same, site.

Discharge meagurements made at lov-flow partial-record stations during water year 1968

Measurements
Period
Station No. Station name Location area of Dat Discharg
(sqmi) | record ate (cts)
Savannah River basin
2-1804 Tiger Creek at Iat 34*47'03", long 83°24758", Rabun County, at 826 1951, T~ 268 34
Lakemont,, Ga. county highway bridge, at ILakemont. 1959-60, [ 8-28-68 17
1962-68
*2-1513 Broad River above Lat 34°04'37", long 83°00'22", Madison County, 760 1897- 7-22-68 532
Carlton, Ga. at State Highway 72, 2.8 miles northeast of 1913, 9-13-68 396
Carlton. 1943,
1953-54,
1959,
-69
» - * * * * *
2-1975.3 | Bveetwater Creek near | Iat 33°26'18", long 82°27'00", McDuffie County, .46 1953, 8-30-68 .30
Boneaville, Ga. at State Highway 10, 0.8 mile northwest of 1955,
Boneaville. 1959-61,
1963,
1965-68

* Also a creat-ntage partial-record atation.
+ gaging station.
LY Appmx!.mte:w

Ficure 298.—Low-flow partial records.
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DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

The following table contains annual maximm discherge for crest-stage stations. A crest-ctage Is & device which will reglster
the peak stage occurring between inspectioms of the gage. A stage-dlscharge relation for each gage 1s developed from discharge
zeasurements made by indirect measurements of peak flow or by current meter. The date of the maximum discharge 18 nOt alvays cer-
tain but is uguslly determined by comparisen with nearby continuous-record stations, weather records, or local inquiry. Only the
mximn discharge for each water year is given. Information on some lower floods may have been cbthined, and 4igcharge measurements
my have been made for purposes of establishing the stage-discharge relation, but these are not published hereln. The years given
in the period of record represent water years for which the annual maxigun has been determined.

Annual maximum discharge at crest-stage partial-record stations during water year 1968

Annual maximum
Drainage | Pertied Gage
Station No. Station name Location area o Date height charge
(sq mi) | record (feat) | (ofo)
Virgin River tasin
9-h151 Pulsipher Wash near lat 36°4B'04", long 114°06'35", in Nwhowi 4.58 1963-68 |11-21-67 | a5.85 150
Mesquite, Rev. sec.18, T.23 §., R.71 E., Clark County, at
culvert on U.S. Highway 91, 2.k miles west of
Mesquite.
» » * * * » *
Walker Lake basin
10-2952 Wegt Walker River at | Lat 38°19'XX", long 119°33'XX", in NWiNwh: 73.0  [15u6-6k,1 7- 5.95 | 1,600
Leavitt Meadows, sec.3k, T.6 N., R.22 E., Mono County, st 1967-68 | 6- ' o8 ko
pear Coleville, Leavitt Meadovs Lodge, 16 miles south of
calif, Coleville,
* « * * - * *
Owytee River basin
13-1759 Reed Creek near Iat 41%53'46", long 116°03'39", in SWisE: 6.51 1962-68 | 2-20-68 2,58 a5
Ovyhee, Nev. sec.7, T.46 N., R.53 E., Elko County, at
culvert op State Highway 11-A, 3.X miles
southeast of Owyhee.
13-1766 Taylor Canyon Lat L1®1hrxx",. long 116%02'XX", in S} sec.29, el.z 1967-68 | 1967 (£) a7
tridbutary near T.39 N., R.53 E., Elko County, &t culvert on 2-20-68 2.99 ()
Tuscarora, Nev. State Highway 11, 11 miles southeast of
. Tuscarors,
See footnotes at end of table, p. .

Ficure 299.—Crest-stage partial records.
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DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELIANEQUS SITES
Discharge measurements at miscellanecus sites

Measurements of stresmflow at points other than gaging stetions are given in the following teble. Those that are measurements
base flow are designated by an asterisk (*), measurements of peak flow by & dagger (t)

Discharge made at miscellaneous sites during water year 15XX
Deatnage | Measured Measurements
Stream Tributary to Location area  [Proviousiy
(sq mi) (water Date Digcharge
years) (cfa)
Part 64 Yellowstone River basin
Tittle Wind Wind River Iat 42°57'37", long 108°29'54", in NEMSEE sec 22,| 1650 |1966-67 10-26-XX 137
River a/ T1S, R3E, Fremont County, at bridge on 2- 1-XX 91
county road, 1.2 miles upstream from Popo Agie 3-30-XX 93
River, 0.5 mile west of Arapshoe, Wyo 6-23-XX 3,760
8- 1-xx *78
Bighorn River Yellowstone Iat L4°12'XX", long 107°55'XX", in sec.28, 11,020 |1949-534,1 10~ 3-x% 437
River T4 N, RS2 W, Big Horn County, at bridge on 1955-56¢ 2-11-XX #c580
county road, O 2 mile west of Rairden, 1.2 5-17-XX 7,430
miles downstreem from Fivemile Creek, 5.8 miles
southeast of Manderson, Wyo.
DO .v iiian .. do ... . .llat * % *, - - 6- T-XX $417,300
Pert 9 Green River basin
Bitter Creek Green River Iat 41°31'25", long 109°25'41", in NEA6E: sec.2h, - 1958, 10- 6-XX *5.6
T.18 N , R 107 W , Sweetvater County, 1.7 miles 1966-67 3-19-XK 15
east of town of Green River, Wyo., and 1.9 T-13-XX * 91
miles upstresm from mouth.
Part 10 Bear River basin
Bear River Great Salt Lake |lat 41°19'XX", long 111°01'XX", in NE sec.l, 715 [1913-56% g-12-%K *B 3
T 15 N, R.121 W , Uinta County, at bridge on
county road, 3.5 miles northwest of Evanston,
Wyo.
Part 13 Salt River basin
Stump Creek Salt River Iat 42°47'00", long 111°03'10", in NE3EWE sec 27, 102 [1946-b92,[ 11- 3-xx *2h
T.7 8., R 46 E , Lincoln County, at bridge on 1962-65 1-16-XX *11
county road, 1.2 miles upstreem from Wyoming- 5-21-XX +375
Idzho State line, 3.3 mjles west of Auburn, 8-28-x¢ *26
Wyo.

# Operated as a continuous-record gaging station
& Formerly published as Fopo Agie River.

b Approximately.

¢ Not previously published.

d Revised

Ficure 300.—Discharge measurements at miscellaneous sites.

RIO GRANDE BASIN
Pecos River seepage investigations—Acme to Artesia, N Mex.

Tvo series of dlscherge measurements were made during the 19XX water year, on Jan. 20 end Mar. 31, on the Pecos River and tribu-
taries end diversions in New Mexico, to stuly chanmel gaine and losses. 'he reach is 81 6 miles in length and extends from the gaging
station Pecos River mear Acme (8-3860) to the gaging station Pecos River near Artesla (8-3965). The measurements were made during
periods of constant base flow of the stresms, for 10 dsys before the investigations no messureble precipitation had fellen  Tributery
flow was considered a contribution end not @ gain; diversion was considered a deduction and not a loss Indicated geins or losses mey
be substentially in error as affected by small inaccuracies in open-chennel measurements Records of chemical anslyses end water
temperatures obtained et the time of this investigation are published in Part 2 of this report. Previous seepage investigations of
this reach vere mede at least once each water year 1953-60, 1962-

Discharge, in cubic feet per second

Pecos
River Stream Location Meas. Ggiﬂ Meas getn
nile aiseh.  joug disch. 1054
) Jan 20, 19XX Mar. 31, 19XX
gk 0 Pecos River  Gaging station near Acme (B-3860). ....... . [ 4.83 - 4o g9 -
81 Sodo .. sec.27, 7.9 5, R 25 E., sbove Bitter lakes. ...... 233 -2 50 28 3 126
84 . do. . sec.33, T 10 5, R 25 E , at mouth of Bitter Creek k.25 +1 92 338 +5.5
78 4 Bitter Creek sec 33, T10S , R25 B , 85 MOUth.. e en  seens o on 2 - 576 -
74.7  Pecos River sec.9, T-11 8., R.25 E., sbove Rio Homdo.. . ... - .« 8.79 +1 58 438 4.2
7% 6  Rio Hondo sec 9, T.11 8., R 25 Evy 8t MOULR weervee wesee = o o oo T4 - 7.23 -
™5 Pecos River sec 9, T.11 8 , R 25 E., below Rio Hondo. ceee .. 15.8 -.13 ko by -1.6
* * * * * * *
46 7  Pecos River  SERENE] sec 12, T.14 S., R 26 E., at Hagemmsn bridge. PRT T 318 97 T 9 +15.4
65 Diversion * % . 9 k2 - 15.7 -
L 2 Pecos River  SWASWEER sec 13, To1b S, R26 Eever tever svien v wnae  crenaen oo 225 +1 58 6 434
) ¥ * + * * *
36 Pecos River Gaging station near Iake Arthur (8-3955) .... = v «r sere aens oo 25.7 +3 05 54.5 -2.9
* * * * » » *
12k Pecos River Gaging station near Artesis (8-3965). ... .. e eenvesaeen e 340 +2 78 Sh.1 b2
Overall net gain or loss +14.8 +1.4

[ROTE.--In the above example many lines have been omitted as indicated by
asterisks, but the figures of "gain or loss” are based on complete data.]

Ficure 301.—Seepage investigation.
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COMPUTATION OF DISCHARGE

STREAMS TRIBUTARY TQ LAKE ST. CIAIR

North Branch Clinton River basin low-flow investigations

Two series of base-flow discharge measurements were made in the North Branch Clinton River basin as part of & comprehensive pro-
gram now being carried on in cooperation with the Macomb County Board of Supervisors’ and the Macomb County Roed Commission to {nvesti-

gate the surface water resources of the county

base flow

The first series was made on June 9, as soon as conditions were suitable for high
The second series was made on Aug. 18, under conditions of low base flow,

The data collected in these series of measure-

ments, along with that already collected and to be collected in the fukure, will provide the basis for determining the base-flow
yields of various parts of the basin.
Weathe

er records at Mount Clemens near the southern part of the area and at Romeo near the west-central part
cipitation occurred for five days prior to June 9 and four days prior to Aug. 18.

represent base flow

show that no pre-

Therefore, the measurements are considered to

The messurements on each streem are listed in order proceeding downstream, and each tributery is inserted in the order in which
Drainsge arees shown were detemined from recent U.S Gealogieal Survey topogrephic meps of e scale of
1-24,000 and contour interval of 5 to 10 ft Previous series of measurements were made in water years 1959-6h4

it enters the main stream.

Discharge messurements of North Branch Clinton River and tributaries near Mount Clemens, Mich

Discharge, in cubic feet per second

Drainage
Streen Iocation area Measured gi:&;’:r Measured g;:ﬂz’
(sq mi) discharge  pive discharge goqc
June 9, 19X Avg. 18, 19¥X
North Branch Clinton N sec 27, T6 N, R12 E , at State Highway 9 56 2.k2 0 253 119 0.124
River, 53, in Almont
D ... - o+ .. Mdsec.l, T5N, RI12E., st Macomb-lapeer 7.1 33 195 126 074
County line, 2.8 miles southeast of Almont
Apel drain . ... NW} sec.13, TS5 N, R.12 E , at McKey Rd., Lok 93 .230 .48 119
o 5 mile above mouth and 3 8 miles north of
Romeo
Newland drain . . swhsec 19, T5N, R13'E , at mouth, 2.8 939 2.11 .225 60 064
miles northeast of Romeo.
Mehaffy drain... Wi sec.25, TS5 N, R12 B, at Mack Rd. 2.64 .52 297 05 019
z3h Mile)}, 0.6 mile sbove mouth and 2 1
miles northeast of Romeo
Forth Branch Clinton swi sec.30, T5 N, R13 E , at 33-Mile Rd , Ly 7 11.0 221 4 00 .080
River 2 2 miles northeast of Romeo
East Pond Creek.... swk sec 7, T.5 N., R 12 E., at Dewey Rd (36- 9.4g 1.87 97 .06 006
Mile), 3.8 miles northeast of Iskeville.
B ... P SW} sec.29, T5 N, R12 E , at Schooley Rd. 12 4 24 .299 147 104
33-Mile), 3. 1 miles northwest of Romeo.
+ --- - Gegling station near Rumeo (4-1652). ..., 21.8 8.13 373 3.10 2
cerie . WWlsec.6, THN, RI3E, st Povell 8, 0.5 24,5 8.52 348 3.43 140
mile above mouth and 1.6 miles east of Romeo
Yorth Branch Clinton M} sec 16, T4 N, R13 B, at 30-Mile Rd , 85 182 226 577 072
River 3 0 miles northvest of Ray Center.
Coon Creek. . . -« . DNEfsec.2l, T5N., R13 E , at Amada Center 3.98 75 188 33 083
Ed., 2 1 miles vest of Amsada
Do P .. sSwisec.l, T4 N, R13E, at North Rd , 3.4 00 1.35° 135 L34 034
miles south of Armada.
DO eees oo .. SWisec 25, Th N, R13 E, at North B , 1.h 15.2 126 083 05 003
miles north of Meade.
Tupper Brook .... . . NWpsee1ll, T.4 N, R13 E , at 31-Mile Rd., L-i 0 ] ] 4]
3.7 mlles south of Armada
D .. <o Widosec.?3, TU N., R13 E, st 29-Mile B4 , 8 62 o [ o 0
at Ray Center.
East Branch Coon Creek . SEfsec 2, T5N, RI3E, at Pratt Rd , 3 0 8.34 50 060 Ol 005
miles north of
D . ... Geging station at A:muada (-2683) voiiian. . 13.0 .71 055 06 005
* * * *
Middle Branch Clinton Px‘ivate Claim 546, '1' 2 N., R-13 E., at ™7 8.88 219 271 036

River.

Heydereich Rd., near mouth, Just sbove Miller
drain, 1 O mile west of Mount Clemens

Figure 302.—Low-flow investigation.
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INDEX

Accuracy of field data and computed results.
Acre-foot, definition ofv.iuicrrsiveenonns
Agua Callente Wash tributary near Tucson.
Agua Fria River, at Avondale..
at E1 Mirage...
at Waddell Dam.
near Mayer.....

Buckeye feeder ditch near Avondale.. renun

3 Bullard Wash tributary near Alamo...
242 Bullard Wash tributary No. 2 near Alamo
209 Burton, T. D., Canal, diversion by.....

201 Calabasas Canyon near Nogales
200 Calva, Gila River at....eeess

Agua Fria River tributary at Youngtown. . 203 Cameron, Little Colorado River near.,.. 1
Agua Fria River tributary No. 2 near Rock Springs. 24k Camp Creek near Sunflower'ss.....
Airport Wash, North Fork, near Tucson.. . 2h2 Camp Verde, Fossil Creek diversions near
South Fork, near Tucson.. 2hz West Clear Creek near......
Alamo, Bill Williams River near.. 73 Canada del Oro near Tucson
Alamo Dam, Bill Williams River below T3 Canary Wash near Benson..
Alamo Wash tributary near AjJO.....seecersoees 2k Canyon lake, capacity of.
All-American Canal, below Pilot Knob wasteway, Carr lake Draw tributary near Holbrook.
Califeeerecesnsosunsorsenne erree 230 Carrizo Creek near Show Iow. 155
near Imperial Dam, Ariz.-Calif.,. 225 Carrizo Creek tributary near Show Low
Alma, N. Mex., San Francisco River near 89 Castle Butte Wash near Winslow....
Alpine, North Fork of East Fork Black River near. Cataract Creek, near Grand Canyon.
Altar Wash near Three PoInte........ ..138- 1100 near Williams...seass
Andrade, Calif., Colorado River neer ee 219 Cave Creek, at Phoenix,
Anklan Wash at Tucson.. cee 2h2 near Cave Creek....
Apache Junetion, Queen Creek tributary at.... ee 121 Cedar Wash near Cameron
Apache Lake, capacity of.... 167 Cemetery Wash at Tucson.
Aravaipa Creek near Mammoth. 116 Centennial Wash near Arlington.
Arivaca Wash near Arivaca.. 137 Centennial Wash tributary near Wenden
Arlington, Centennial Wash near 212 Cfs-day, definition of.....
Avondale, Agua Fria River at nee 209 Charleston, San Pedrc River at. eee 12
Buckeye Canal near........ 210 Chase Creek near Clifton..
Cherry Creek, near Globe
Bagdad, Santa Maria River near. T2 near YOURZ.ssseevses
Barrel Canyon near Sonoita.... 243 Chevelon Creek, below wildcat Canyon, near wj.uslov.
Bartlett Dam, Verde River below 189 near WinsloW.s.ssessassesss .
Bartlett Reservoir, capacity of... 188 Childs, East Verde River near
Beacon Draw near Sanders. 239 Wet Bottom Creek near.... 18t
Bear Creek near Tucson... 131 Chiltepines Wash near Sasabe.
Begashibito Wash near Shonto. 2ho Chinle Wash near Mexican Water.

Bellemont, Volunteer Wash near.
Bender Wash near Gila Bend..

172 Chinle Wash tributary near Rock Point.
24y Chrysotile, Cibecue Creek near..

Benson, San Pedro River near... 11k Salt RIVEr NEBTeeecsrseres
241 Cibecue Creek {tributary to Salt River) near
147 Chrysotile..vevesssoneess rreensuussseers
TL Citecue No. 1, tributary to Carrizo Creek,
Big Sandy River tributary near Kingman. 241 near Show Low “sesassceararens
Big Sandy River tributary No. 2 near Kingman. 2kl Cibecue No. 2, tributary to Carrizo Cx'eek,

2kz2 AT SOV LOWssvesronnrnansns
T3 Cibola Valley, Colorado River below.
nEAY AlAMO..evvsasvasssseraranrones 73 Clarkdale, Verde River near..
tributaries between, and Virgin River.. 2kl Clear Creek, below Willow Creek, near Winslov.
Bill Williams River basin, crest-stage stations in 241 near WinsloW...iseeses

Big Wash at TUCBON.«cxsrsrosovessssn
Bill Williams River, below Alamo Dem,

gaging-station records in. 66-73 Clifton, Blue River near.
Bitter Seeps Wash tributary near Fredonla. res 240 Gila River near..s...
Black & McCleskey Canal, diversion by. 86 San Francisco River at

ko Colmenero Canal, diversion by.
239 Colorado River, at Compact point, near I.ees Ferry.
Black Gap Wagh near AjOec..eeves 244 at Imperial Dam, Ariz.-Calif..
Black Mountain Wash near Chinle .. 239 at Lees Ferry.sses.
Black River, below pumping plant, near Point of at Needles, Calif..

Bleck Creek near Lupton..
Black Creek tributary near Window

PANEBasesecnnresensrorccsorssncns 146 at northerly internationa:
East Fork, North Fork cf, near Alpine 143 Morelos Dam, near Andrade, Calif.essccsssesas
near Fort Apache . 148 at southerly interpational boundary,
near Maverick.... s 1hh near San Luis

Willow Creek diversion from, near Morenci.
Blue Ridge Reservoir near Pine.
Blue River near Clifton...
Blythe, Calif,, Palo Verde Canal near

telov Davis Dem, Ariz,-Nev.
91 telov Hoover Dam, Ariz.-Nev.
78 below Palo Verde Dam, Ariz,-Calif...

Bouse Wash tributary near Bouse.. 2y below Parker Dam, Ariz,-Calif.....

Brawley Wash near Three Points... 243 below Yuma Main Cansl wasteway, at Yuma

Brawley Wash tributary near Three Points 243 near Grand Canyon.. .
Bright Angel Creek near Grand Canyon.... . 51 near Topock.. . .

Bright Angel Creek basin, discharge measurements Colorado River aqueduct near Parker Dam,

F T -1 Ar1Z.-Califeeersreersarserasennsonarennoonse
Colorado River Indian Reservation Main Canal

near Parkereccvecscecsacsen
Colvin-Jones Canal, diversion by.
Bruce Church Drain, return surface flows by. Computations, accuracy of results of.
Bruce Church wasteway, return surface flows by. Contents, definition of....
Buckeye Canal near AvondAle.......eeeeersvccarunnee 210 Continental, Santa Cruz River at...

at miscellaneous sites in.
gaging-station records in..
Brookbenk Canyon near Heber.
Brown Canal, diversion by...

FIGURE 303.-Index for annual published report (only first page).
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