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CONVERSION FACTORS

For readers who may prefer to use metric (International System) units
rather than inch-pound units, the conversion factors for the terms in this
report are listed below:

Multiply inch-pound unit By To obtain metric unit

acre 4,047 square meter

acre-foot (acre-ft) 1,233 cubic meter

acre-foot per year (acre-ft/yr) 1,233 cubic meter per year

cubic foot per second 0.028317 cubic meter per second
(ft3/s)

foot (ft) 0.3048 meter

mile (mi) 1.609 kilometer

square foot (ft?) 0.09294 square meter

square mile (mi?) 2.590 square kilometer

ton 0.9072 megagram

Temperature can be converted to degrees Fahrenheit (°F) or degrees Celsius
(°C) by the following equations:

°F = 9/5 (°C) + 32
°c = 5/9 (°F-32)

Nephelometric turbidity units (NTU) are equivalent to formazin turbidity
units (FTU).

Tons per acre-foot is computed by multiplying the concentration of the con-
stituent, in milligrams per liter, by 0.00136.



WATER RESOURCES DATA COLLECTED DURING WATER YEAR 1988
AT SELECTED JAMES RIVER BASIN SITES IN

NORTH DAKOTA AND SOUTH DAKOTA

By Steven K. Sando, Kevin G. Guttormson, and Thomas A. Gleich

ABSTRACT

Operation of the proposed Garrison Diversion Unit will supply water from
the Missouri River in North Dakota to the upstream part of the James River
basin. The U.S. Bureau of Reclamation initiated a monitoring program in 1984
to aid in determining whether the potential impacts resulting from Garrison
Diversion Unit operation will be compatible with the operational objectives
of the three national wildlife refuges located on the James River in North
Dakota and South Dakota. This report presents water resources data collected
by the U.S. Geological Survey during water year 1988 in the James River basin
as part of the Garrison Diversion Unit monitoring program. Water discharge
records for 12 stations, reservoir elevation and contents records for one
station, stream gage-height records for three stations, and water-quality
records for 23 stations are presented.

INTRODUCTION

Operation of the proposed Garrison Diversion Unit (GDU) will supply
water from the Missouri River in North Dakota to the upstream part of the
James River basin. This water will be used along the entire length of the
James River in North Dakota and South Dakota (fig. 1) for municipal, indus-
trial, irrigation, recreational, and fish and wildlife purposes. In accord
with the National Wildlife Refuge Administration Act of 1966, it must be
determined if the potential impacts resulting from GDU operation will be
compatible with the operational objectives of the three national wildlife
refuges located on the James River in North Dakota and South Dakota. As a
result, the U.S. Bureau of Reclamation initiated a monitoring program in 1984
with the following objectives: (1) To collect baseline information on
selected wildlife areas that may be affected by the GDU project; (2) to
determine relationships within these selected wetland ecosystems that may
change due to GDU; (3) to provide specific data that can be used in the
compatibility analysis process; and (4) to monitor changes that occur once
GDU is operational (U.S. Bureau of Reclamation, 1989).

This report presents water resources data collected by the U.S.
Geological Survey during water year 1988 in the James River basin as part of
the GDU monitoring program.

EXPLANATION OF STAGE AND WATER-DISCHARGE RECORDS

Water-discharge records from eight stations in North Dakota and four
stations in South Dakota, reservoir elevation and contents records from one
station in North Dakota, and stream gage-height records from two stations in
North Dakota and one station in South Dakota (figs. 2 and 3) appear in this
report.
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Records of stage and water discharge may be complete or partial. Com-
plete records of discharge are those obtained using a continuous stage-
recording device through which either instantaneous or mean daily discharges
may be computed for any time, or any period of time, during the period of
record. Complete records of lake or reservoir content, similarly, are those
for which stage or content may be computed or estimated with reasonable
accuracy for any time, or period of time. They may be obtained using a con-
tinuous stage-recording device, but need not be. Because daily mean dis-
charges commonly are published for such stations, they are referred to as
"daily stations." By contrast, partial records are obtained through discrete
measurements. The nature of the partial record is indicated by table title
such as "Monthend elevation and contents."

Data Collection and Computation

The data obtained at a complete-record gaging station on a stream
consist of a continuous record of stage, individual measurements of discharge
throughout a range of stages, and notations regarding factors that may affect
the relation between stage and discharge. These data, together with supple-
mental information, such as weather records, are used to compute daily
discharges. The data obtained at a complete-record gaging station on a lake
or reservoir consist of a record of stage and of notations regarding factors
that may affect the relation between stage and lake content. These data are
used with stage-area and stage-capacity curves or tables to compute water-
surface areas and lake storage.

Continuous records of stage are obtained with analog recorders that
trace continuous graphs of stage or with digital recorders that punch stage
values on paper tapes at selected time intervals. Measurements of discharge
are made with current meters using methods adapted by the Geological Survey
as a result of experience accumulated since 1880. These methods are
described in standard textbooks, by Rantz and others (1982), and by Carter
and Davidian (1968).

In computing discharge records, results of individual measurements are
plotted against the corresponding stages, and stage-discharge relation curves
are then constructed. From these curves, rating tables indicating the
approximate discharge for any stage within the range of the measurements are
prepared. If it is necessary to define extremes of discharge outside the
range of the current-meter measurements, the curves are extended using: (1)
Logarithmic plotting; (2) velocity-area studies; (3) results of indirect
measurements of peak discharge, such as slope-area or contracted-opening
measurements, and computations of flow-over-dams or weirs; or (4) step-
backwater techniques.

Daily mean discharges are computed by applying the daily mean stages
(gage heights) to the stage-discharge curves or tables. 1If the stage-
discharge relation is subject to change because of frequent or continual
change in the physical features that form the control, the daily mean
discharge is determined by using the shifting-control method, in which
correction factors based on the individual discharge measurements and notes
of the personnel making the measurements are applied to the gage heights
before the discharges are determined from the curves or tables. This
shifting-control method also is used if the stage-discharge relation is
changed temporarily because of aquatic growth or debris on the control. For
some stations, formation of ice in the winter may so obscure the stage-
discharge relations that daily mean discharges must be estimated from other
information such as temperature and precipitation records, notes of observa-
tions, and records for other stations in the same or nearby basins for
comparable periods.



Curves or tables derived from surveys which define the relation of stage
and content are used to compute records of lake or reservoir contents. The
application of stage to the stage-content curves or tables gives the contents
from which daily, monthly, or yearly changes then are determined. If the
stage-content relation changes because of deposition of sediment in a lake or
reservoir, periodic resurveys may be necessary to redefine the relation. The
computed contents may increase in error as time increases since the last
survey.

For some gaging stations there are periods when no gage-height record is
obtained, or the recorded gage height is so faulty that it cannot be used to
compute daily discharge or contents. Missing gage-height record occurs when
the recorder stops or otherwise fails to operate properly, intakes are
plugged, the float is frozen in the well, or for various other reasons. For
such periods, the daily discharges are estimated from the recorded range in
stage, previous or following record, discharge measurements, weather records,
and comparison with other station records from the same or nearby basins.
Likewise, daily contents may be estimated from operator’s logs, previous or
following record, inflow-outflow studies, and other information. Information
explaining how estimated daily-discharge values are identified in station
records is included in the next section (Remarks paragraph).

Data Presentation

The records published for each gaging station (tables 3, 5, 7, 9, 11,
17, 19, 21, 23, 25, 27, 28, 34, 36, 38, and 40 in the Data Tables section at
the end of the report) consist of two parts, the manuscript or station
description and the data table for the current water year. The manuscript
provides, under various headings, descriptive information, such as station
location; period of record; average discharge; historical extremes; record
accuracy; and other remarks pertinent to station operation and regulation.
The following information, as appropriate, is provided with each continuous
record of discharge or lake content. Comments to follow clarify information
presented under the various headings of the station description.

LOCATION.--Information on locations is obtained from the most accurate
maps available. The location of the gage with respect to the cultural and
physical features in the vicinity and with respect to the reference place
mentioned in the station name is given.

DRAINAGE ARREA.--Drainage areas are measured using the most accurate maps
available. Because the type of maps available varies from one drainage basin
to another, the accuracy of drainage areas likewise varies. Drainage areas
are updated as better maps become available.

PERIOD OF RECORD.--This indicates the period for which there are pub-
lished records for the station or for an equivalent station. BAn 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
considered equivalent with records from the present station.

REVISED RECORD.--Published records, because of new information, occa-
sionally are found to be incorrect, and revisions are printed in later
reports. Listed under this heading are all the reports in which revisions
have been published for the station and the water years to which the
revisions apply. If a revision did not include daily, monthly, or annual
figures of discharge, that fact is noted after the year dates as follows:
"(M)" means that only the instantaneous maximum discharge was revised; "(m)"



that only the instantaneous minimum was revised; and "(P)" that only peak
discharges were revised. If the drainage area has been revised, the report
in which the most recently revised figure was first published is given.

GAGE.~--The type of gage in current use, the datum of the current gage
referred to National Geodetic Vertical Datum of 1929, and a condensed history
of the types, locations, and datums of previous gages are given under this
heading.

REMARKS.--All periods of estimated daily-discharge record are identified
by date in this paragraph of the station description for water-discharge
stations. 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.

AVERAGE DISCHARGE.--The discharge value given is 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 are included in the computation. It is not computed for stations
where diversions, storage, or other water-use practices cause the value to be
meaningless. 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 following the development. The median of yearly mean discharges
also is given under this heading for stations having 10 or more water years
of record, if the median differs from the average given by more than
10 percent.

EXTREMES FOR PERIOD OF RECORD.--Extremes may include maximum and minimum
stages and maximum and minimum discharges or content. Unless otherwise
qualified, the maximum discharge or content is the instantaneous maximum
corresponding to the highest stage that occurred. The highest stage may have
been obtained from a graphic or digital recorder, a crest-stage gage, or by
direct observation of a nonrecording gage. If the maximum stage did not
occur on the same day as the maximum discharge or content, it is given
separately. Similarly, the minimum is the instantaneous minimum discharge,
unless otherwise qualified, and was determined and is reported in the same
manner as the maximum.

EXTREMES OUTSIDE PERIOD OF RECORD.--Included here is information
concerning major floods or unusually low flows that occurred outside the
stated period of record. The information may or may not have been obtained
by the U.S. Geological Survey.

EXTREMES FOR CURRENT YEAR.--Extremes given in this section are similar
to those for the period of record, except the peak discharge listing may
include secondary peaks. For stations meeting certain criteria, all peak
discharges and stages occurring during the water year and greater than a
selected base discharge are presented under this heading. The peaks greater
than the base discharge, excluding the highest one, are referred to as
secondary peaks. The time of occurrence for peaks is expressed in 24-hour
local standard time. For example, 12:30 a.m. is 0030, and 1:30 p.m. is 1330.
The minimum for the current water year appears below the table of peak data.



REVISIONS.--If a critical error in published records is discovered, a
revision is included in the first report published following discovery of the
error.

Manuscript information for lake or reservoir stations differs from that
for stream stations in the nature of the "REMARKS" and in the inclusion of a
skeleton stage-capacity table when daily contents are given.

The daily table for stream-gaging stations gives mean discharge for each
day and is followed by monthly and yearly summaries. 1In the monthly summary
below the daily table, the line headed "TOTAL" gives the sum of the daily
figures. 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 is expressed in acre-feet (line headed "AC-FT"). In the yearly
summary below the monthly summary, the figures shown are the appropriate
discharges for the calendar and water years. At some stations daily observed
discharges are adjusted for diversions. These stations are identified by a
statement in the "REMARKS" paragraph.

Accuracy of the Records

The accuracy of streamflow records depends primarily on: (1) The
. stability of the stage-discharge relation or, if the control is unstable, the
frequency of discharge measurements; and (2) the accuracy of measurements of
stage, measurements of discharge, and interpretation of records.

The accuracy attributed to the records is indicated under "REMARKS."
"Excellent" means that about 95 percent of the daily discharges are within
5 percent of the true; "good," within 10 percent; and "fair," within 15
percent. Records that do not meet the criteria mentioned are rated "poor."
Different accuracies may be attributed to different parts of a given record.

Daily mean discharges in this report are given to the nearest hundredth
of a cubic foot per second for values less than 1 ft3/s; to the nearest tenth
between 1.0 and 10 ft3/s; to whole numbers between 10 and 1,000 ft3/s; and to
3 significant figures for more than 1,000 ft3/s. The number of significant
figures used is based solely on the magnitude of the discharge value. The
same rounding rules apply to discharges listed for partial-record stations
and miscellaneous sites.

Discharge at many stations, as indicated by the monthly mean, may not
reflect natural runoff due to the effects of diversion, consumption, regula-
tion by storage, increase or decrease in evaporation due to artificial
causes, or to other factors. Evaporation from a reservoir is not included in
the adjustments for changes in reservoir contents, unless it is so stated.
Even at those stations where adjustments are made, large errors in computed
runoff may occur if adjustments or losses are large in comparison with the
observed discharge.

other Records Available

Information used in the preparation of the records in this publication,
such as discharge-measurement notes, gage-height records, temperature
measurements, and rating tables are on file in the North Dakota and South
Dakota District offices. Also, most of the daily mean discharges are in
computer-readable form and have been analyzed statistically. Information on
the availability of the unpublished information or on the results of
statistical analyses of the published records may be obtained from the
District offices.



EXPLANATION OF WATER-QUALITY RECORDS

Some records of water-quality in this report were obtained through con-
tinuous recordings, a series of discrete values recorded at hourly intervals
on an electronic data-logging device. However, because of costs and
analytical considerations, other water-quality records were obtained by
periodic sampling, generally monthly or less frequently.

Continuous Recording Records

North Dakota Stations

Continuous recordings of several water-quality and meteorological
parameters were obtained at six locations in North Dakota. Three of the
continuous monitoring stations were located on Arrowwood Lake and three
monitoring stations were at James River gaging stations (fig. 2). The
parameters that were measured at each site are presented in table 1.

The instantaneous values that were recorded at hourly intervals were
used to compute a daily record of maximum, minimum, and mean values for the
parameters specific conductance, air temperature, water temperature, and
dissolved oxygen. The daily record for pH consists of maximum and minimum
values only. The daily record for wind speed and direction consists of
maximum and mean wind speed, and wind direction at the time of maximum wind
speed.

Records for light penetration and solar radiation also were collected at
the stations on Arrowwood Lake. Because of problems with the calibration of
the instruments collecting the data and verification of the data, the
accuracy of these data is unknown and these records are not included in this
report. These data are available in files at the District office.

South Dakota Stations

Continuous recordings of water-quality and meteorological parameters
were made at four stations on Sand Lake National Wildlife Refuge and three
stations on the main stem of the James River (fig. 3). The parameters
measured at each station are presented in table 2.

Instantaneocus values were recorded at hourly intervals for all
parameters except wind speed and incident light intensity above the water
surface. For wind speed, the total distance summed over an hour was
recorded. For incident light intensity, instantaneous values were measured
at 15-minute intervals during the hours of 0800 to 2100. For each hour, the
maximum, minimum, and mean of the four 15-minute values of the previous hour
were recorded.

Continuous monitor records consist of daily maximum, minimum, and mean
values for each parameter measured except wind speed and direction,
turbidity, and incident light intensity. Records for wind speed and direc-
tion consist of daily maximum and mean wind speed, and wind direction at the
time of the daily maximum wind speed. The only daily statistic reported for
turbidity is the mean because individual readings sometimes had large fluctu-
ations, probably because of the influence of large suspended particulates on
the operation of the turbidity sensor. For incident light intensity, the
daily recording period (0800 to 2100 hours) remained constant throughout the
year and therefore the proportion of the daily recording period relative to
the total daylight period varied seasonally with the length of the daylight
period. For this reason, the daily minimum and daily mean values of the
recorded incident light intensity may have little value when compared for
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different periods of the year. 1In order to provide the most useful data
possible, records of incident light intensity consist of the recorded hourly
maximum, minimum, and mean values.

Accuracy of the Records

The accuracy of water—-quality continuous records depends primarily on
the integrity of the sensors during periods between site visits by U.S.
Geological Survey personnel. In eutrophic lake systems like Arrowwood, Sand,
and Mud Lakes, fouling of immersed sensors can occur due to: (1) Particulate
matter adhesion and accumulation; (2) algal growth; and (3) invertebrate,
fish, and semi~aquatic mammal activity.

During site visits, field measurements of all continuous monitor water-
quality parameters except turbidity, incident light intensity and wind speed
were made and compared to continuous monitor readings to determine the
acceptability of the data recorded since the previous visit. When
differences occurred, the data were examined to determine whether the
discrepancies were due to discrete events or gradual drift affecting the
accuracy of the sensors. When data inaccuracies were due to a discrete
event, data recorded prior to the event were accepted without adjustment and
data recorded during the time between the event and the site visit were
adjusted according to the guidelines outlined below. When data inaccuracies
were due to gradual drift, the difference between the field measurement and
the continuous monitor reading was prorated back to the time of the last site
visit and the following adjustment guidelines were applied to the data:

SPECIFIC CONDUCTANCE.--When field measurements differed from monitor
readings by 5 percent or less, the data were accepted without adjustment.
For differences between 5 to 15 percent, the data were adjusted using
proportional shifting. When differences exceeded 15 percent, the data were
discarded.

pH.--When field measurements differed from monitor readings by
10 percent or less for North Dakota stations and 0.5 units or less for South
Dakota stations, the data were accepted without adjustment. For differences
exceeding these criteria, the data were discarded.

TEMPERATURE.--When field measurements greater than or equal to 5.0 °C
differed from monitor readings by 10 percent or less, the data were accepted
without adjustment. When field measurements less than 5.0 °C differed from
monitor readings by 0.5 °C or less, the data were accepted without adjust-
ment. When differences between field measurements and monitor readings
exceeded these criteria, the data were discarded.

DISSOLVED OXYGEN.~-When field measurements differed from monitor
readings by 10 percent or less for North Dakota stations and by 1.0 mg/L or
less for South Dakota stations, the data were accepted without adjustment.
For differences exceeding these criteria, the data were discarded.

WIND DIRECTION.--When field measurements differed from monitor readings
by 20 degrees or less the data were accepted without adjustment. For
differences exceeding 20 degrees, the data were discarded.

Turbidity sensors were calibrated periodically throughout the year and
the data were accepted without adjustment except when negative readings
occurred and then the data were discarded. Relative humidity sensors were
calibrated once and all data were accepted without adjustment. Incident
light intensity and wind speed sensors were calibrated prior to installation
and the data were accepted without adjustment.

12



Other Records Available

Incident light intensity was also recorded at two different depths below
the water surface. Since algal growth occurred frequently on the subsurface
light intensity sensors and the sensors were not recalibrated throughout the
water year, the accuracy of these data is unknown and the records are not
included in this report. These data and more detailed records (hourly
values) of the parameters included in this report may be obtained from the
U.S. Geological Survey District offices whose addresses are included on the
back of the title page of this report.

Sampling Records

In North Dakota, periodic water-quality sampling for the Garrison
Diversion Unit monitoring program was done at three open-water sites and
10 stream sites (fig. 2). In South Dakota, periodic water-quality sampling
was done at two open-water sites and six stream sites (fig. 3). The
frequency of sampling and the water-quality constituents and characteristics
analyzed varied between stations.

Onsite Measurements and Sample Collection

In obtaining water-~quality data, a major objective is to assure that the
data obtained represent the in-sgsitu quality of the water. To assure this,
certain measurements such as water temperature, pH, and dissolved oxygen,
need to be made onsite when the samples are taken. To assure that measure-
ments made in the laboratory also represent the in-situ water, carefully
prescribed procedures need to be followed in collecting the samples, in
treating the samples to prevent changes in quality pending analysis, and in
shipping the samples to the laboratory. Procedures for onsite measurements
and for collecting, treating, and shipping samples are given by Wood (1976),
Guy and Norman (1970), Skougstad and others (1979), Goerlitz and Brown
(1972), and Greeson and others (1977). Also, detailed information on
collecting, treating, and shipping samples may be obtained from the U.S.
Geological Survey District office.

Chemical-quality data published in this report are considered to be
representative values for the stations listed. The values reported represent
water-quality conditions at the time of sampling consistent with available
sampling techniques and methods of analysis.

Laboratory Measurements

Samples for indicator bacteria and biochemical oxygen demand were
analyzed locally. All other samples were analyzed in the U.S. Geological
Survey laboratories in Arvada, Colo., or Iowa City, Ia. Methods used in
analyzing sediment samples and computing sediment records are given by Guy
(1969). Methods used by the Geological Survey laboratories are given by Wood
(1976), Guy and Norman (1970), Skougstad and others (1979), Goerlitz and
Brown (1972), and Greeson and others (1977).

Data Presentation

The water-quality tables in this report include a description of the
station and tabulations of monthly, daily, and hourly values (tables 4, 6, 8,
i0, 12, 13, 14, 15, 16, 18, 20, 22, 24, 26, 29, 30, 31, 32, 33, 35, 37, 39,
and 41 in the Data Tables section at the end of this report). Information
pertinent to the history of station operation is provided in descriptive
headings preceding the tabular data. These descriptive headings give details
regarding location, drainage area, period of record, type of data available,
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instrumentation, general remarks, cooperation, and extremes for parameters
currently measured daily. Tables of chemical, physical, biological, radio-
chemical data, and so forth, obtained at a frequency less than daily are
presented first. Tables of "daily values" of specific conductance, pH, air
temperature, water temperature, turbidity, dissolved oxygen, and wind speed
and direction, and tables of "hourly values" of incident light intensity then
follow in sequence. Blanks and dashes in water-quality tables both indicate
no data.

In the descriptive headings, if the location is identical to that of the
discharge gaging station, neither the  "LOCATION" nor the "DRAINAGE AREA"
statements are repeated. The following information, as appropriate, is
provided with each continuous-record station. Comments that follow clarify
information presented under the various headings of the station description.

LOCATION.~--See Data Presentation under EXPLANATION OF STAGE AND WATER
DISCHARGE RECORDS; same comments apply.

DRAINAGE AREA.--See Data Presentation under EXPLANATION OF STAGE AND
WATER DISCHARGE RECORDS; same comments apply.

PERIOD OF RECORD.--This indicates the periods for which there are
published water-quality records for the station. The periods are shown
separately for records of parameters measured daily or continuously and those
measured less than daily. For those measured daily or continuously, periods
of record are given for the parameters individually.

REMARKS.--Remarks provide added information pertinent to the collection,
analysis, or computation of the records.

COOPERATION.~-~-Records provided by a cooperating organization or obtained
for the Geological Survey by a cooperating organization are identified here.

EXTREMES.--Maximums and minimums are given only for parameters measured
daily or more frequently. None are given for parameters measured weekly or
less frequently, because the true maximums or minimums may not have been
sampled. Extremes, when given, are provided for both the period of record
and for the current water year.

REVISIONS.--If errors in published water-quality records are discovered
after publication, appropriate updates are made to the Water-Quality File in
the U.S. Geological Survey’s computerized data system, WATSTORE, and subse-
quently by monthly transfer of update transactions to the U.S. Environmental
Protection Agency’s STORET system. Because the usual volume of updates makes
it impractical to document individual changes in the State data-report series
or elsewhere, potential users of U.S. Geological Survey water—-quality data
are encouraged to obtain all required data from the appropriate computer flle
to insure the most recent updates.

Remark Codes

The following remark codes may appear with the water-quality data in
this report:

Printed output Remark

Estimated value

Actual value is known to be greater than the value shown

Actual value is known to be less than the value shown

Results based on colony count outside the acceptance
range (non-ideal colony count)

R"RAVHE
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Table 3.--Water-discharge records for James River near Manfred, ND (06467600)

LOCATION.--Lat 47°38'40", long 99°49'40", near midpoint of north line sec.15, T.148 N., R.72 W., Wells County,
Hydrologic Unit 10160001, on right upstream wingwall of bridge on county highway, and 5 mi southwest of
Manfred.

DRAINAGE AREA.--253 miz, of which about 197 mi? is probably noncontributing.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1954 to August 1957 (annual maximum only), September 1957 to current year (seasonal
records only from 1982 to 1985).

GAGE.--Water~-stage recorder. Datum of gage is 1,605.73 ft above National Geodetic Vertical Datum of 1828.
Prior to Sept. 16, 1957, crest-stage gage only on downstream side of bridge at same datum.

REMARKS .--Estimated daily discharges: Oct. 1 to Apr. 6. Records fair except those for period of estimated
daily discharges, which are poor.

AVERAGE DISCHARGE.--28 years (water %ears 1958-82, 1986 to current year), 4.20 £t3/s, 3,040 acre-ft/yr; median
of yearly mean discharges, 3.7 ft*/s, 2,700 acre-ft/yr.

EXTREMES FOR PERIOD OF RECORD, --Maximum discharge, about 2,000 £t3/s, Apr. 18 or 19, 1979, gage height, 9.2 ft,
from highwater mark, backwater from snow; no flow for long periods each year.

EXTREMES FOR CURRENT YEAR.--Peaks greater than a base of 30 ft3/s and maximum (*):

Discharge Gage height Discharge Gage height
Date Time (ft*/s) (ft) Date Time (ft°/s) (ft)
Mar. 26 1700 a*80 ab*3.70

No flow for several months.
a - observed
b - ice jam

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

MEAN VALUES

DAY OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 .14 .39 .39 .00 .00 3.5 9.2 .90 .30 .00 .00 .00

2 L14 .40 .37 .00 .00 2.7 10 1.2 .27 .00 .00 .00

3 .15 .48 .36 .00 .00 2.2 8.9 1.5 .22 .00 .00 .00

4 .16 .60 .35 .00 .00 2.1 7.6 1.4 .18 .00 .00 .00

5 .16 .58 .35 .00 .00 2.4 6.5 1.3 .17 .00 .00 .00

6 .16 .56 .35 .00 .00 2.3 5.2 1.3 .12 .00 .00 .00

7 .16 .54 .34 .00 .00 1.9 3.4 1.2 .07 .00 .00 .00

8 .17 .54 .33 .00 .00 1.7 3.3 .80 .0 .00 .00 .00

9 .17 .54 .32 .00 .00 1.8 3.2 .61 .00 .00 .00 .00
10 .17 .56 .30 .00 .00 1.2 2.6 .46 .00 .00 .00 .00
11 .18 .54 .28 .00 .00 .10 2.2 1.2 .00 .00 .00 .00
12 .19 .52 .22 .00 .00 .05 1.2 1.9 .00 .00 .00 .00
13 .20 .54 .20 .00 .00 .04 1.4 1.8 .00 .00 .00 .00
14 .21 .70 .18 .00 .00 .03 1.9 1.5 .00 .00 .00 .00
15 .22 .66 .17 .00 .00 .02 1.5 1.0 .00 .00 .00 .00
16 .23 .64 .16 .00 .00 .02 1.3 .53 .00 .00 .00 .00
17 .22 .62 .15 .00 .00 .02 1.1 .46 .00 .00 .00 .00
18 .24 .60 .14 .00 .00 .03 1.1 .69 .00 .00 .00 .00
19 .26 .57 .13 .00 .00 .05 1.1 .61 .00 .00 .00 .00
20 .26 .56 .12 .00 .00 .06 1.0 .37 .00 .00 .00 .00
21 .25 .56 .11 .00 .00 .50 1.3 .32 .00 .00 .00 .00
22 .27 .54 .10 .00 .00 1.0 3.2 .30 .00 .00 .00 .00
23 .28 .52 .08 .00 .00 2.0 1.2 .32 .00 .00 .00 .00
24 .30 .50 .08 .00 .01 10 .46 .34 .00 .00 .00 .00
25 .30 .49 .07 .00 .10 20 .53 .23 .00 .00 .00’ .00
26 .32 .48 .06 .00 .50 40 1.1 .29 .00 .00 .00 .00
27 .33 44 .06 .00 2.5 60 1.1 .56 .00 .00 .00 .00
28 .33 .43 .05 .00 4.0 45 .79 .60 .00 .00 .00 .00
29 .35 42 .04 .00 3.7 38 1.9 .46 .00 .00 .00 .00
30 .36 .40 .03 .00 - 28 .87 .34 .00 .00 .00 .00
31 .37 === .02 .00 === 15 === .32 === .00 .00 ===
TOTAL 7.25 15.92 5.92 0.00 10.81  281.72 86.15 24,91 1.33 0.00 0.00 0.00
MEAN .23 .53 .19 .00 .37 9.09 2.87 .80 .044 .00 .00 .00
MAX .37 .70 .39 .00 4.0 60 10 1.9 .30 .00 .00 .00
MIN .14 .39 .02 .00 .00 .02 .48 .23 .00 .00 .00 .00
AC-FT 14 32 12 .0 21 559 171 49 2.6 .0 .0 .0

CAL YR 1987 TOTAL 5008.49 MEAN 13.7 MAX 250 MIN .00 AC-FT 9930
WIR YR 1988 TOTAL 434.01 MEAN 1,19 MAX 60 MIN .00 AC-FT 861
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Table 4.--Water-quality records for James River near Manfred, ND (06467600)

PERIOD OF RECORD.--Water years 1959-60, 1962-64, 1972 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1888

OXYGEN, OXYGEN
SPE- DIS-  DEMAND, HARD~
STREAM-  CIFIC SOLVED BIO- NESS
FLOW, CON- PH TEMPER- TEMPER- TUR-  OXYGEN, (PER- CHEM- TOTAL
INSTAN-  DUCT- (STAND-  ATURE ATURE BID- DIS- CENT ICAL, (MG/L
TANEOUS  ANCE ARD AIR WATER ITY SOLVED SATUR- 5 DAY AS
(CFS) (US/CM) UNITS) (DEG C) (DEG C) (FTU) (MG/L)  ATION) (MG/L)  CACO3)
DATE TIME (00061) (00095) (00400) (00020) (00010) (D0O76) (00300) (00301) (00310) (00S00)
NOV
18.. 000 0.57 1140 8.22 0.0 0.5 3.5 13.0 89 -- 310
MAR
28. 1100 48 640 - 2.0 0.5 -- -- -- - --
AFR
14. 0840 1.8 880 8.28 -3.0 5.0 2.7 9.6 74 4.4 270
MAY
16.. 1100 0.51 1110 8.35 15.0 10.5 1.1 10.0 89 2.4 310
SOLIDS, SOLIDS,
MAGNE- POTAS-  ALKA- CHLO-  RESIDUE SUM OF
CALCIUM SIUM, SODIUM, SODIUM SIUM, LINITY SULFATE RIDE, AT 180 CONSTI-
DIs- DIS- DIS- AD- DIS- LAB DIS- DIS- DEG. C TUENTS,
SOLVED  SOLVED SOLVED SORP- SOLVED (MG/L SOLVED  SOLVED DIS- DIS-
(MG/L (MG/L (MG/L SODIUM TION (MG/L AS (MG/L (MG/L SOLVED  SOLVED
AS CA) AS MG) AS NA) PERCENT RATIO AS K) CACO3) AS 804) AS CL) (MG/L) (MG/L)
DATE (00915) (00925) (00830) (00932) (00831) (00935) (90410) (00945) (00940) (70300) (70301)
NOV
19.. 71 33 130 47 3 8.2 403 170 15 707 669
AFR
14, 56 31 95 42 3 11 296 180 11 580 562
MAY
16.. 60 38 150 51 4 7.8 465 170 14 761 720
RESIDUE NITRO- NITRO- NITRO-  NITRO-
SOLIDS, SOLIDS, TOTAL NITRO- GEN, NITRO- GEN, NITRO- GEN, GEN, AM-
DIS- DIS- AT 105 GEN, NITRITE GEN, NO2+NO3 GEN, AMMONIA MONIA +
SOLVED SOLVED DEG. C, NITRITE DIS-  NO2+NO3 DIS- AMMONIA DIS- ORGANIC
(TONS (TONS SUS- TOTAL SOLVED  TOTAL SOLVED  TOTAL SOLVED  TOTAL
PER PER PENDED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
AC-FT) DAY) (MG/L) AS N) AS N) AS N) AS N) AS N) AS N) AS N)
DATE (70303) (70302) (00530) (00615) (00613) (00630) (00631) (00610) (00608) (00625)
Nov
19.. 0.86 1.09 8 -~ <0.010 -~ <0.100 -- <0.010 --
APR
14, 0.79 2.79 40 <0.010 <0.010 <0.100 <0.100 0.030 0.030 1.5
MAY
16.. 1.03 1.05 1 <0.010 <0.010 <0.100 <0.100 0.030 0.090 1.0
NITRO- PHOS-
GEN, AM- PHOS- PHOS-  PHOROUS CADMIUM
MONIA + PHOS-  PHOROUS PHORUS, ORTHO, ARSENIC  BORON, TOTAL  CADMIUM
ORGANIC PHOROUS DIsS- ORTHO, DIS- ARSENIC DIS- DIs- RECOV- DIS-
DIS. TOTAL SOLVED TOTAL  SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED
(MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS N) AS P) AS P) AS P) AS P) AS AS) AS AS) AS B) AS CD) AS CD)
DATE (00623) (00665) (00666) (70507) (00671) (01002) (01000) (01020) (01027) (01025)
NOV
19.. 0.50 -- 0.050 == 0.038 -- 1 310 -- 2
APR
14, 0.60 0.130 0.080 0.063 0.052 2 2 230 2 <1
MAY
16.. 0.70 0.260 0.230 0.226 0.204 4 4 410 <1 <1
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Table 4.--Water-quality records for James River near Manfred, ND (06467600)--Continued
WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

COPPER,
DIS-
SOLVED
(UG/L
AS CU)
(01040)

<1

1.

<1

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(00680)

14
15

IRON,
TOTAL
RECOV-
ERABLE
(UG/L
AS FE)
(01045)

280
210

CYANIDE
TOTAL
(MG/L
AS CN)
(00720)

<0.010
<0.010

IRON,
DIS-
SOLVED
(UG/L
AS FE)
(01046)

46

120
44

CYANIDE
DISs-
SOLVED
(MG/L
AS CN)
(00723)

<0.01
<0.01

LEAD,
DIs-
SOLVED
(UG/L
AS PB)
(01048)

<5

<5

<5

CHLOR-A

PHYTO-

PLANK-

TON

CHROMO

FLUOROM

(UG/L)
(70853)

5.60
1.00

MANGA-
NESE,
TOTAL
RECOV-
ERABLE
(UG/L
AS MN)
(01055)

CHLOR-B
PHYTO-
PLANK-

TON

CHROMO

FLUOROM
(UG/L)

(70954)

0.400
<0.100

20

MANGA-
NESE,
DIS-
SOLVED
(UG/L
AS MN)
(01056)

82

67
78

PLANK~-
TON
BIOMASS
ASH WT
(MG/L)
(81353)

7.5
17

MERCURY
DIS-
SOLVED
(UG/L
AS HG)
(71890)

<0.1

0.2
0.6

PLANK-
TON
BIOMASS
DRY WT
(MG/L)
(81354)

1100
1200

SELE-
NIUM,
TOTAL
(UG/L
AS SE)
(01147)

<1
<1

SEDI-
MENT,
SuUs-
PENDED
(MG/L)
(80154)

71
5
29

SELE-
NIUM,
DIS-
SOLVED
(UG/L
AS SE)
(01145)

<1
<1
<1
SEDI-
MENT,
DIS-
CHARGE,
Sus-
PENDED
(T/DAY)
(80155)
0.11
0.02

0.04

ZINC,
DIS-
SOLVED
(UG/L
AS ZN)
(01090)

<3

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
.062 M
(70331)

73
100
79



Table 5.--Water-discharge records for James River near Grace City, ND (0648170)

LOCATION.--Lat 47°33°29", 1long 98°51’45", in NWXNWXNWX sec.17, T.147 N., R.64 W., Foster County, Hydrologic
Unit 10160001, on left bank on downstream side of county highway bridge, and 2.5 mi northwest of Grace City.

DRAINAGE AREA.--1,060 mi?, approximately, of which about 650 mi? is probably noncontributing.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June 1968 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,457.60 ft, above National Geodetic Vertical Datum of 1929,

REMARKS.--Estimated daily discharges: Oct. 1 to Nov. 4 and Nov. 26 to Apr. 13. Records good except for periods
of estimated discharge, which are poor.

AVERAGE DISCHARGE.--20 years, 31.4 £t3/s, 22,750 acre-ft/yr; median of yearly mean discharges, 26 ft3/s, 18,800
acre-ft/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,100 ftsls, Apr. 13, 1969, gage height, 12.00 ft; no flow at
times most years.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 200 ft3/s and maximum (*):

Discharge Gage height Discharge Gage height
Date Time (£t°/s) (ft) Date Time (ft¥/s) (ft)
Mar. 26 1045 *150 a*6.79

No flow for many days.
a - Backwater from ice

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

MEAN VALUES

DAY OoCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 3.3 .73 1.0 .00 .00 20 34 8.6 1.5 .30 .00 .00

2 3.2 .72 .85 .00 .00 15 33 6.7 2.2 .18 .00 .00

3 3.0 .71 .85 .00 .00 13 34 5.1 2.7 .18 .01 .00

4 2.8 .70 .90 .00 .00 10 33 4.8 3.0 .20 .00 .00

5 2.6 .75 .85 .00 .00 12 31 5.3 2.9 .24 .00 .00

6 2.4 .84 .80 .00 .00 15 30 7.3 2.8 .24 .00 .00

7 2.3 .88 .73 .00 .00 20 30 6.3 2.0 .18 .00 .00

8 2.2 .90 .70 .00 .00 30 29 4.5 1.9 .06 .00 .00

9 2.1 .89 .65 .00 .00 40 29 3.7 1.5 .04 .00 .00
10 2.0 .90 .60 .00 .00 35 28 3.7 1.1 .00 .00 .00
11 1.9 .87 .55 .00 .00 30 28 3.4 .87 .00 .00 .00
12 1.8 .76 .50 .00 .00 20 27 2.7 .75 .00 .00 .00
13 1.7 .76 .45 .00 .00 15 27 2.8 .83 .00 .00 .00
14 1.6 .80 .40 .00 .00 12 26 2.7 .69 .00 .00 .00
15 1.5 .85 .35 .00 .00 10 27 1.5 .62 .00 .00 .00
16 1.5 .80 .30 .00 .00 9.0 27 1.8 .72 .00 .00 .00
17 1.4 1.1 .25 .00 .00 10 25 3.2 .80 .00 .00 .00
18 1.3 1.2 .20 .00 .00 12 24 1.8 .73 .00 .00 .00
19 1.2 .96 .16 .00 .00 13 20 1.4 .57 .00 .00 .07
20 1.1 .80 .14 .00 .00 12 19 1.5 .56 .00 .00 .00
21 1.0 .80 .12 .00 .00 11 17 1.6 .78 .00 .00 .00
22 .85 .80 .10 .00 .00 10 16 1.8 .56 .00 .00 .00
23 .90 .80 .08 .00 .00 20 14 2.1 1.0 .00 .00 .00
24 .85 1.1 .08 .00 .00 50 13 2.5 .83 .00 .00 .00
25 .80 1.1 .04 .00 .00 100 11 1.8 .66 .00 .00 .00
26 .79 1.1 .03 .00 .10 120 10 1.2 .66 .00 .00 .01
27 .78 1.1 .02 .00 1.0 60 9.5 .88 .66 .00 .00 .00
28 .77 1.6 .01 .00 10 45 8.9 1.1 .51 .00 .00 .00
29 .76 1.0 .01 .00 30 40 9.0 1.6 .54 .00 .00 .00
30 .75 1.0 .01 .00 == 45 8.7 1.6 .46 .00 .00 .02
31 .74 === .00 .00 - 36 --- 1.6 --- .00 .00 -
TOTAL  49.99 27.72 11.93 0.00 41.10 890.0 678.1 96.68 35.40 1.62 0.01 0.10
MEAN “1.61 .92 .38 .00 1.42 28.7 22.6 3.12 1.18 .052 .000 .003
MAX 3.3 1.6 1.0 .00 30 120 34 8.6 3.0 .30 .01 .07
MIN .74 .70 .00 .00 .00 9.0 8.7 .98 .46 .00 .00 .00
AC-FT 99 55 24 .0 82 1770 1350 182 70 3.2 .02 .2

CAL YR 1987 TOQTAL 18560.21 MEAN 50.8 MAX 1250 MIN .00 AC-FT 36810
WIR YR 1988 TOTAL 1832.65 MEAN 5.01 MAX 120 MIN ,00 AC-FT 3640
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Table 6.--Water-quality records for James River near Grace City, ND (06468

PERIOD OF RECORD.--Water years 1972 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

170)

OXYGEN, OXYGEN
SPE- DIS-  DEMAND, HARD-
STREAM-  CIFIC SOLVED BIO- NESS
FLOW, CON- PH TEMPER- TEMPER- TUR-  OXYGEN, (PER- CHEM- TOTAL
INSTAN-  DUCT- (STAND-  ATURE ATURE BID- DIS- CENT ICAL, (MG/L
TANEQUS  ANCE ARD AIR WATER ITY SOLVED  SATUR- 5 DAY AS
(CFS) (US/CM) UNITS) (DEG C) (DEG C) (FTU) (MG/L)  ATION) (MG/L)  CACO3)
DATE TIME (00061) (00095) (00400) (00020) (00010) (00076) (00300) (00301) (00310) (00900)
Nov
18... 1400 1.2 1380 8.62 2.0 2.5 2.3 14.4 105 -- 300
MAR
28... 1600 41 500 -- 5.0 0.5 -- -- -- -- --
AFR
13... 1600 27 670 8.40 11.0 10.5 3.4 11.8 104 6.0 230
MAY
17... 0830 2.3 960 8.65 14.0 12.5 1.5 10.6 99 2.4 300
JUL
07... 1330 0.15 1550 9.23 25.0 24.0 6.4 6.2 73 - 170
SOLIDS, SOLIDS,
MAGNE- POTAS-  ALKA- CHLO-  RESIDUE SUM COF
CALCIUM SIUM, SODIUM, SODIUM SIUM, LINITY SULFATE RIDE, AT 180  CONSTI-
DIS- DIS- DIS-~ AD- DIS- LAB DIS- DIS- DEG. C TUENTS,
SOLVED SOLVED SOLVED SORP- SOLVED (MG/L SOLVED  SOLVED DIS- DIS-
(MG/L (MG/L (MG/L SODIUM TION (MG/L AS (MG/L (MG/L SOLVED  SOLVED
AS CA) AS MG) AS NA) PERCENT RATIO AS X) CACO3) AS SO4) AS CL) (MG/L) (MG/L)
DATE (00915) (00925) (00930) (00932) (00931) (00935) (90410) (00945) (00940) (70300) (70301)
NOV
18... 53 41 210 59 5 16 494 190 63 883 870
AFR
13... 45 29 62 35 2 11 237 120 16 449 425
MAY
17... 54 39 110 44 3 10 352 150 28 646 602
JUL
07... 20 30 290 77 10 10 392 290 110 1020 987
RESIDUE NITRO- NITRO- NITRO-  NITRO-
SOLIDS, SOLIDS, TOTAL NITRO- GEN, NITRO- GEN, NITRO- GEN, GEN, AM-
DIS- DIS- AT 105 GEN, NITRITE GEN, NO2+NO3 GEN, AMMONIA MONIA +
SOLVED SOLVED DEG. C, NITRITE DIS-  NO2+NO3 DIS-  AMMONIA DIS-  ORGANIC
(TONS (TONS SUS- TOTAL SOLVED  TOTAL SOLVED  TOTAL SOLVED TOTAL
PER PER PENDED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
AC-FT) DAY) (MG/L) AS N) AS N) AS N) AS N) AS N) AS N) AS N)
DATE (70303) (70302) (00530) (O00615) (00613) (00630) (00631) (00610) (00608) (00625)
NOV
18, 1.21 2.89 11 -- <0.010 -- <0.100 -- 0.020 --
AFR
13. 0.61 32.2 39 <0.010 <0.010 <0.100 <0.100 0.020 0.030 1.1
MAY
17. 0.88 3.96 <1 <0.010 <0.010 <0.100 <0.100 0.030 0.050 1.1
JUL
07. 1.39 0.41 23 == 0.020 -- 0.280 -- 0.310 --
NITRO- PHOS-
GEN, AM- PHOS- PHOS-  PHOROUS CADMIUM
MONIA + PHOS-  PHOROUS PHORUS, ORTHO, ARSENIC  BORON, TOTAL  CADMIUM
ORGANIC PHOROUS DIS- ORTHO, DIS- ARSENIC DIS- DIS- RECOV- DIS-
DIS. TOTAL SOLVED TOTAL  SOLVED TOTAL SOLVED SOLVED ERABLE  SOLVED
(MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS N) AS P) AS P) AS P) AS P) AS AS) AS AS) AS B) AS CD) As CD)
DATE (00623) (00665) (00666) (70507) (00671) (01002) (01000) (01020) (01027) (01025)
NOV
18... 0.90 -- 0.070 -- 0.042 -- 3 260 -- 1
APR
13. 1.0 0.170 0.080 0.061 0.047 1 2 100 1 <1
MAY
17... 1.0 0.140 0.120 0.100 0.034 4 3 160 1 <1
JUL
07. 2.8 -- 0.180 -- 0.099 -- 5 290 -- <1
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Table 6.--Water-quality records for James River near Grace City, ND (06468170)--~Continued

DATE

DATE

COPPER,
DIS-
SOLVED
(UG/L
AS CU)
(01040)

<1

-1

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(00680)

17
18

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

IRON,
TOTAL
RECOQV-
ERABLE
(UG/L
AS FE)
(01045)

150
120

CYANIDE
TOTAL
(MG/L
AS CN)
(00720)

<0.010
<0.010

IRON,
DIS-
SOLVED
(UG/L
AS FE)
(01046)

18
31

20
35

CYANIDE
DIS-
SOLVED
(MG/L
AS CN)
(00723)

<0.01
<0.01
<0.01

LEAD,
DIS-
SOLVED
(UG/L
AS PB)
(01049)

<5

<5

<5

<5

CHLOR-A

PHYTO-

PLANK-

TON

CHROMO

FLUOROM

(UG/L)
(70953)

4.90
0.700

MANGA-
NESE,
TOTAL
RECOV-
ERABLE
(UG/L
AS MN)
(01055)

210
70

CHLOR-B
PHYTO-
PLANK-

TON

CHROMO

FLUOROM
(UG/L)

(70954)

0.700
<0.100

23

MANGA-
NESE,
DIS-
SOLVED
(UG/L
AS MN)
(01056)

33
19

41
110

PLANK-
TON
BIOMASS
ASH WT
(MG/L)
(81353)

14
6.9

MERCURY  SELE-
DIS- NIUM,
SOLVED TOTAL
(UG/L (UG/L
AS HG) AS SE)
(71890) (01147)

<0.1 ==
0.1 6

0.2 <1
0.8 --

PLANK- SEDI-
TON MENT,
BIOMASS  SUS-
DRY WT PENDED
(MG/L) (MG/L)
(81354) (80154)

-- 59
1200 5
1200 15

-- 21

SELE-
NIUM,
DIS-
SOLVED
(UG/L
AS SE)
(01145)

<1

<1

<1

<1
SEDI-
MENT,
DIS-

CHARGE,
SUS-

PENDED

(T/DAY)

(80155)

0.19

0.37

0.08

0.01

ZINC,
DIS-
SOLVED
(UG/L
AS ZN)
(01090)

11
14

SED.
SUSP.
SIEVE
DIAM.
Z FINER
THAN
.062 MM
(70331)

81
97

62
96



Table 7.--Water-discharge records for Juanita Lake Tributary near Grace City, ND (06468190)

LOCATION.~~Lat 47°32°54", long 98°45’31", in SWXNEXSEX sec,13, T.147 N., R.64 W., Foster County, Hydrologic Unit

10160001, on left bank 1,000 ft upstream from Lake Juanita, 2 mi east of Grace City,
DRAINAGE AREA.--94 miz, approximately, of which about 54 mi? is probably noncontributing.
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--March 1986 to current year. Seasonal records only.

GAGE.--Water-stage recorder. Datum of gage is 1,460.00 ft above National Geodetic Vertical Datum of 1929, from

topographic map.
REMARKS.--Estimated daily discharges: Feb. 25 to Apr. 1 and Apr. 18 to June 5. Records poor.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 204 £t3/s, Apr. 2, 1987, gage height, 20.85 ft; no flow for

several months each year.

EXTREMES FOR CURRENT PERIOD.--Maximum discharge, about 40 ftsls, Mar. 23, gage height, 19.76 ft, backwater from

ice; maximum gage height, 19.79 ft, Mar. 12, backwater from ice; no flow for several months.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG
1 .00 1.5 1.2 2.2 .00 .00 .00

2 .00 .80 1.1 2.0 .00 .00 .00

3 .00 .50 .82 1.7 .00 .00 .00

4 .00 .40 .73 1.4 .00 .00 .00

5 .00 .50 .73 1.1 .00 .00 .00

6 .00 1.0 1.6 .80 .00 .00 .00

7 .00 .80 1.5 .80 .00 .00 .00

8 .00 .60 1.4 .70 .00 .00 .00

9 .00 .50 .97 .60 .00 .00 .00
10 .00 .40 .97 .60 .00 .00 .00
11 .00 .30 .92 .55 .00 .00 .00
12 .00 .25 1.2 .55 .00 .00 .00
13 .00 .20 1.1 .50 .00 .00 .00
14 .00 .15 .88 .50 .00 .00 .00
15 .00 .12 1.7 .50 .00 .00 .00
16 .00 .10 1.8 .50 .00 .00 .00
17 .00 .10 1.8 .43 .00 .00 .00
18 .00 .10 1.6 .40 .00 .00 .00
19 .00 .10 2.2 .35 .00 .00 .00
20 .00 .30 2.5 .30 .00 .00 .00
21 .00 1.0 2.0 .25 .00 .00 .00
22 .00 5.0 1.8 .20 .00 .00 .00
23 .00 30 1.6 .18 .00 .00 .00
24 .00 35 1.5 .16 .00 .00 .00
25 .10 33 1.4 .12 .00 .00 .00
26 .20 30 1.2 .10 .00 .00 .00
27 .50 20 1.1 .08 .00 .00 .00
28 .80 8.5 .90 .06 .00 .00 .00
28 1.0 6.0 2.0 .05 .00 .00 .00
30 - 3.5 2.5 .04 .00 .00 .00
31 == 1.5 === .02 - .00 .00
TOTAL 2.60 182.22 42.82 17.86 0.00 0.00 0.00
MEAN .080 5.88 1.43 .58 .00 .00 .00
MAX 1.0 35 2.5 2.2 .00 .00 .00
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