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CONVERSION TABLE

For readers who prefer to use SI units rather than inch-pound units, conver-
sion factors for terms used in this report are listed below.

Multiply By To obtain

inch (in.) 25.40 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

square mile (mi2) 2.590 square kilometer (km2)

foot per mile (ft/mi) 0.1894 meter per kilometer (m/km)

ton per square mile (ton/mi2) 0.3503 metric ton per square
kilometer (t/km2)

cubic foot per second (£t3/s) 2.832x10~2 cubic meter per second (m3/s)

degree Fahrenheit (°F) 0.555 - (F-32) degree Celsius (°C)

NOTE: The use of brand names in this report is for identification purposes only
and does not imply endorsement by the U.S. Geological Survey.



Water-Quality Assessment of Steiner Branch Basin,
Lafayette County, Wisconsin

S. ). FIELD AND R. A. LIDWIN

ABSTRACT

Steiner Branch basin in southwestern Wisconsin has rugged mature topography.
Corn is planted in 30 percent of the basin on slopes ranging from O to
20 percent. Although contour stripcropping is a recommended practice for these
easily eroded soil slopes, few conservation practices are followed to reduce
soll losses. Because the stream drains into a manmade lake used for recreation,
its water quality is of major concern. The purpose of this report is to assess
the magnitude and types of nonpoint discharges that affect the water quality of
Steiner Branch.

Total stream discharge for the 1978 and 1979 water years was 1,500 cubic
feet per second per day and 1,800 cubic feet per second per day, respectively.
The 1978 water year discharge was about 90 percent of the average and the 1979
discharge was 120 percent of average. During the 1978 water year, base flow was
about 60 percent of the stream discharge, and in 1979 it was about 78 percent.
Streamflow during the 2-year study period ranged from 1.5 cubic feet per second,
which 1is approximately the low flow that occurs on the average of once every
2 years, to 392 cubic feet per second, a discharge of about a 5-year flood-
recurrence interval,

Suspended-sediment yields were 369 tons per square mile in the 1978 water
year and 84.6 tons per square mile in 1979, These yields were 1l.66 times higher
than those monitored in an adjoining basin where more typical conservation prac-
tices were employed. However, suspended-sediment yield per unit of stream
discharge was only 1.30 times higher in the Steiner Branch basin than in the
adjoining basin. The estimated long-term annual suspended-sediment yield for
the Steiner Branch basin is 444 tons per square mile. Sediment concentrations
in Steiner Branch ranged from 3 to 6,430 milligrams per liter.



Most of the nutrient load of the stream was transported during runoff:
total organic nitrogen, 80 percent; ammonia nitrogen, 80 percent; total
phosphorus, 84 percent; and total orthophosphorus, 77 percent. Transport of
nitrite plus nitrate nitrogen and total nitrogen occurred primarily during base-
flow conditions, with 75 and 56 percent, respectively, of the total load for the
study period being transported during these conditions. The time distribution
of total phosphorus, total orthophosphorus, ammonia nitrogen, and total organic
nitrogen transport was very similar to suspended-sediment transport in Steiner
Branch.

INTRODUCTION

In 1972, Congress mandated through Section 208 of Public Law 92-500, the
Federal Water Pollution Control Act Amendments (FWPCAA), that the surface waters
of the United States shall be "fishable and swimmable” by 1983 (92d Congress,
1972). To reach this goal, the states must identify and establish programs to
improve water quality. It was evident that this water—quality goal could not be
attained by regulation of point-source pollution only and that pollution from
nonpoint sources could be major contributors to water—quality degradation
(Donigon and Crawford, 1976).

The Wisconsin Department of Natural Resources (DNR) was designated as the
State agency responsible for water—quality protection in Wisconsin (Wisconsin
Department of Natural Resources, 1976) and had a primary role in meeting the
FWPCAA requirements. However, to assess nonpoint-source input to water—-quality
degradation a data base must first be established. To assist in documenting an
adequate data base, the U.S. Geological Survey, in cooperation with DNR, began a
study in 1977 to define the water quality in relation to streamflow in basins
that have pollution from nonpoint sources. The first basin chosen for study was
that of Steiner Branch.

The purpose of this report is to present the magnitude and types of nonpoint
discharges that affect the water quality of Steiner Branch. The scope includes
determination of (1) the annual loadings of suspended sediment; (2) total nitro-
gen and phosphorus loadings associated with storms of varying magnitudes and
seasons; (3) water temperature and dissolved solids; and (4) miscellaneous
water—quality characteristics and constituents—-dissolved oxygen, pH, biochemi-
cal oxygen demand, fecal coliform and fecal streptococcus bacteria, biomass,
pesticides, trace metals, alkalinity, and chloride.

Steiner Branch is in Lafayette County 9 mi west of Blanchardville in south-
western Wisconsin (fig. 1). Its drainage area is 5.9 mi2 at the gaging station.
During the study, approximately 30 percent of the basin was planted with corn on
steep slopes, some in excess of 12 percent on which conservation practices to
reduce erosion were few. Downslope from cropland, a wooded fringe in excess of
20 percent slope was common. It was suspected that, despite the buffer of
natural cover, the combination of these conditions could produce high soil
losses and significant pollution in the receiving waters. The water quality of
Steiner Branch was of major concern because it is tributary to Yellowstone Lake,
a manmade recreation lake.















STREAM-CHANNEL CHARACTERISTICS

The length of Steiner Branch from the drainage divide to the gaging station
is 3.85 mi, with a gradient of 62 ft/mi. The length of the Yellowstone River is
11.5 mi from the drainage divide to the gaging station, with a gradient of
33 ft/mi, or about half the gradient of Steiner Branch.

CLIMATE

The climate is a continental type and has four definite seasons (Wisconsin
Department of Agriculture, 1961). Winters are cold and snowy, summers have
periods that are hot and humid, and spring and fall are at times mixtures of
both summer and winter. Temperatures, which are recorded 9 mi to the southwest
at Darlington, range from a mean monthly of 19.7°F in January to 72.2°F in July.
The mean annual temperature is 47,.1°F, About 60 percent of the annual normal
precipitation is concentrated from May through September. The average annual
precipitation is 33.32 in. (1931-59) with February the driest month (1.04 in.)
and June the wettest (4.88 in.). Snowfall averages 34.5 in. annually.

Geology

The Steiner Branch and Yellowstone River basins are in the "Driftless Area”,
an area of the State that probably was not glaciated during the Pleistocene
Epoch (Thwaites, 1958). The predominant surficial bedrock in the basins are
sedimentary rocks of Ordovician age. The Galena-Platteville unit (Galena
Dolomite, Decorah and Platteville Formations, undifferentiated), mainly dolo-
mite, forms the main bedrock of the undulating uplands and is underlain by
St. Peter Sandstone. St. Peter Sandstone forms the bedrock in the lower part of
the stream valley (Bean, 1949).

Soils

Soils of the Steiner Branch and Yellowstone River basins are silty clay
loams and are described by Watson (1966) in lafayette County and by Klingelhoets
(1962) in Iowa County. The uplands are covered by varying thicknesses of
loessial material, whereas the valley bottoms are covered by moderately deep
silty alluvium.

The Dubuque-Sogn series are the predominant soils, with the Dubuque soils
dominant. The Dubuque soils are on gently sloping to sloping ridgetops and
moderately steep to steep side slopes. These soils are in loessial material
over red clayey material. Depth to the limestone bedrock ranges from 18 to
36 in. The Sogn soils are in small scattered areas on steep side slopes that
border stream valleys. In these soils, depth to the limestone bedrock 1is less
than 12 in. The erosion hazard for these soils is moderate to severe where the
land is not forested.

The Arenzville-Orion soils are dominant on the nearly level lands along the
stream bottoms. They are moderately deep soils formed in silty alluvium. The
erosion hazard for these soils is slight to moderate.



In the extreme west edge of the Steiner Branch basin, Ashdale soils are
found on the uplands. These soils overlie a layer of red clay weathered from
limestone, where depth to bedrock is 4 to 6 ft. The erosion hazard for these
soils is slight to moderate.

In the northern and northwestern parts of the Yellowstone River basin,
Dodgeville soils are on the upland ridges, are moderately deep to thin, and were
formed in loessial material that overlies reddish clay weathered from limestone.
The erosion hazard for these soils is moderate.

Land use

Agriculture is the principal land use in the Steiner Branch basin (Dave
Kline, oral commun., 1979) which includes cropland, pasture, forest, and
farmsteads. Few conservation measures to reduce soil loss are practiced in the
basin. A September 1, 1978, aerial photograph by the Wisconsin Department of
Transportation (fig. 2) shows little or no contour stripcropping. It also
illustrates the sharp contrast between the lack of contour stripcropping in the
Steiner Branch basin and its common use surrounding the basin and to the north
in the Yellowstone River basin.

Soil slopes from the soil survey maps of the basin (Watson, 1966) are shown
in figure 4. Large cornfields on the ridgetops are planted on soils where many
soil slopes range from 6 to 20 percent. Soil slopes of these magnitudes require
careful land management to control soil erosion (Watson, 1966). Figure 4 shows
that many areas having soil slopes greater than 6 percent and most of the
drainageways are forested.

Land use in the Steiner Branch basin was surveyed in 1978 and 1979 by the
Lafayette County Soil and Water Conservation District (SWCD). The total amount
of land in crops was 2.63 miz, or 45 percent of the basin. In 1978, corn was
the predominant cash crop occupying, 28 percent of the basin, with hay, oats,
and "government set aside” planted in the other 17 percent. The amount of corn
in cropland increased slightly in 1979 to 31 percent of the basin with hay and
oats occupying the other 14 percent. Erosion conditions of the cropland were
determined as severe for 1.40 miz, medium for 0.74 miz, and low for 0.49 mi2
(Clarence Keliher, written commun., 1980).

A field survey of land use in the Yellowstone River basin was not practical
because of its relatively large size. Instead, land use was determined by
Landsat imagery (Allord, 1979). An image taken May 9, 1976, indicated the
basins to contain the following: forest, 4l.4 percent; grass, 19.4 percent;
bare soil, 15.0 percent; crop stubble, 10.8 percent; brush, 8 percent; wetlands,
1.2 percent; and water, 0.2 percent. Four percent was unclassified.

A similar determination of the land use was also done for the Steiner Branch
basin. The land use values for the Steiner Branch basin were nearly the same as
the land use values determined for the Yellowstone River basin. Due to the
coarse resoltuion of Landsat imagery and the small size of the Steiner Branch
basin, a Landsat classification may have some different results than a detailed
field survey. However, the Landsat classification, in general, agreed with the
field survey done by the SWCD assuming the bare soil, crop stubble, and grass
categories represent land in crops.









pH and dissolved oxygen were determined at the gaging station with the leeds
and Northrup Model 7417 meter for pH and the Yellow Springs Instrument Co. Model
54 for dissolved oxygen. Samples for biochemical oxygen demand and fecal coli-
form and fecal streptococcus bacteria were chilled to 4°C and analyzed within
6 hours at the Survey's laboratory at Madison. Samples for chlorophyll a and b
were chilled to 4°C and sent to the National Water Quality Laboratory at
Doraville, Ga., for analyses.

HYDROLOGIC CONDITIONS DURING STUDY PERIOD

To evaluate the water—quality data collected, hydrologic conditions
throughout the study period must first be assessed.

Precipitation

Precipitation values used in this report are from three National Weather
Service stations at Dodgeville, Darlington, Blanchardville, and a station at
Yellowstone State Park (fig. 1). The rain gage at Yellowstone State Park was
read from April 1 to October 30, 1978, and April 1 to September 30, 1979.
Precipitation amounts used throughout this report are the arithmetic means of
the above stations except when explained in the text.

Precipitation totals for the 1978 water year were 38.65 in. and 32.43 in.
for the 1979 water year.

Average annual precipitation at Dodgeville during a 57-year period was
33.04 in. (Environmental Data Service, 1973). Total precipitation and departure
from normal for the 1977 to 1979 water years are shown in table 1. Both the
1977 and 1978 water years had greater than average precipitation, +6.32 in. and
+5.04 in., respectively, whereas the 1979 water year had less than average,
-4,01 in,

Table 1. Total precipitation and departure from normal, Dodgeville, Wis.

Water year Total pgiﬁfgitation Departu;infgom normal
1977 39.36 +6.32
1978 38.58 +5.04
1979 29.03 -4,01

The 1978 water year had 10 storms that exceeded 1.0 in. of precipitation,
including 6 greater than 1.5 in.; the 1979 water year had only 5 storms
exceeding 1.0 in. of precipitation, including 2 greater than 1.5 in.
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Suspended-sediment load per unit of runoff is another method for comparing
the two basins. The sediment load per unit of runoff in the Steiner Branch
basin is 0.81 ton/ft3 per second-day, whereas in the Yellowstone River basin it
is 0.64 ton/ft3 per second-day for the 2-year study. Sediment load per unit of
runoff is 1.30 times higher in the Steiner Branch basin than in the Yellowstone
River basin.

Suspended-sediment discharge is closely associated with direct runoff. As
previously discussed, the more frequent and larger storms in 1978 than in 1979
produced greater direct runoff in 1978 than in 1979. Consequently, sediment
loads of both streams were greater in 1978 than in 1979. During the study
period 90 percent of the suspended-sediment load in Steiner Branch was
transported during periods of direct runoff. Sediment loads for days above a
base of 25 tons are given in table 5.

Table 5. Daily suspended-sediment loads for days when the {oad was more than 25 tons at Steiner Branch,
1978 and 1979 water years.

Daily Daily
Date suspended- Date suspended-
sediment load sediment load
(tons) (tons)
Mar. 21, 1978 32 July 20, 1978 505
May 13, 1978 185 Mar. 19, 1979 68
June 16, 1978 33 Mar. 20, 1979 25
June 17, 1978 643 Mar. 23, 1979 43
June 25, 1978 117 Aug. 5, 1979 28
July 1, 1978 133 Aug. 10, 1979 35
July 6, 1978 187

Particle-size distribution of the suspended sediments on March 21, 1978, for
Steiner Branch was 34 percent clay (0.00024 to 0.004 mm), 64 percent silt (0.004
to 0.062 mm), and 2 percent sand (0.062 to 2.0 mm) and are identical to the
sample taken on the same date on the Yellowstone River. Figure 10 is a plot of
the particle-size analysis for the Yellowstone River of March 21, 1978, and pre-
vious analyses, It shows the March 21, 1978, analysis is representative of the
sand fraction, but, for the period of record, clay tends to be more in the 65 to
75 percent range, whereas silt is more in the 20 to 30 percent range. This may
also be true of the Steiner Branch basin.

20
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Figure 10. Particle-size distribution of suspended sediment at Yellowstone River.

At Steiner Branch, peak sediment concentrations for most storms generally
preceded the peak stream discharge; however, there is a slight tendency toward
coincident concentration and stream discharge peaks. The maximum sediment con-
centration of 6,430 mg/L and the maximum daily sediment load of 643 tons
occurred on June 17, 1978. A plot of the sediment concentration and stream
discharge versus time for two large storms (June 16-17 and July 20-21, 1978) are
shown in figure 11. The July 20 storm exhibited a sediment-concentration pat-
tern characteristic of large storms in the basin. After the peak, as the stream
discharge and sediment concentration decreased, the sediment concentration grad-
ually reversed its declining trend and started to increase. This was most

likely due to a resuspension of sediment as the ponded flood water drained from
the flood plain.
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study years were less than the 8-year average (table 6).
water year was 220 tons/mi2, and in 1979 it was 54.3 tons/miZ2.

Figure 11. Stream discharge and suspended-sediment concentration
for storms of june 16-17 and July 20-21, 1978.

The minimum sediment concentration of 3 mg/L on Steiner Branch and the mini-
mum daily sediment load of 0.0l ton occurred on February 28, 1978.

Annual suspended-sediment yields for the Yellowstone River basin for both

The yield in the 1978
The maximum

daily sediment load of 2,790 tons on June 17, 1978, was less than the maximum

daily sediment load of 7,500 tons that occurred in 1960.

The 1979 water year,

however, had the lowest maximum daily sediment load in the 8 years of record.
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The maximum observed sediment concentration for the period of study was

6,450 mg/L on June 17, 1978; it was, however, considerably less than the maximum
observed sediment concentration of 9,040 mg/L (Hindall, 1975). Minimum sediment
concentration and minimum daily sediment loads were similar to those of past
years. Considering the above data, the yields from the Steiner Branch basin for
the 2-year study period are probably also lower than average.

General water quality

The water in Steiner Branch is of the calcium magnesium bicarbonate type
with these being the dominant cations and anion, respectively. The water is
slightly alkaline (pH range 7.8-8.4), with alkalinity ranging from 40 to
300 mg/L as calcium carbonate. These values are typical of those in southern
Wisconsin streams. Relatively low biochemical oxygen demand (BOD)

(0.8-3.4 mg/L) and periphyton biomass chlorophyll ratios (30-200), known as the
autotrophic index (AI), indicate a low level of organic loading to the stream.
The autotrophic index is computed by dividing the ash-free dry weight (g/m ) of
the periphyton sample by the chlorophyll a content (g/m ). Values above 100 are
generally considered to indicate some organic pollution (Weber, 1973). For
heavily organically enriched streams, values are generally in the thousands.

Fecal coliform and fecal streptococcus bacteria were analyzed throughout the
study. These bacteria indicate fecal contamination and the possible presence of
pathogenic organisms. The values for fecal coliform bacteria ranged from 1 to
1,500 colonies per 100 mL of sample, with a median of 49; those for fecal strep-
tococcus bacteria ranged from 10 to 63,000 colonies per 100 mL, with a median of
240,

The ratio of fecal coliform to fecal streptococcus bacteria can be helpful
in determining the source of fecal pollution 1in streams. Based on this ratio,
the source of the slight organic contamination of Steiner Branch was domestic
animals and wildlife, not from human wastes.

Constituent concentrations reported for whole water samples represent more
than 95 percent of the total concentration of the constituents in the water and
sediment mixture. Whole water samples for pesticide analyses were collected
from Steiner Branch during both water years. Except for a concentration of
23 pg/L of atrazine found in a sample collected March 21, 1978, the con-
centrations of pesticides were less than the detection limit. No data are
available concerning recommended levels of atrazine in waters, but bioassays of
a variety of fish and invertebrates found no adverse effects at levels of 1 mg/L
(Battell, 1971).

The levels of trace metals in Steiner Branch fall below the established
acceptable drinking-water standards (U.S. Environmental Protection Agency, 1976;
National Academy of Sciences and National Academy of Engineering, 1972) except
for iron, mercury, and lead. The criterion for iron for protection of fresh-
water aquatic life is 1.0 mg/L. The value for total recoverable iron in Steiner
Branch was 2.0 mg/L. The results from a "total recoverable” analysis are com-
monly less than the results from a "total” analysis, on which the water-quality
criteria are based. Therefore, the reported trace metal values may be conser-
vative. The value for mercury (4.2 ug/L) exceeds the recommended criterion of
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for lead, 0.049 mg/L, for which the recommended limit to protect aquatic life is
0.03 mg/L.

Base-flow quality

Base-flow samples were collected at various times on Steiner Branch.
Seasonal trends are not apparent from the data.

The average nutrient ylelds, in pounds per square mile of drainage area per
day, during base-flow periods are shown in table 7. The values shown are for
whole water samples (unfiltered), although, during base-flow periods, the
greater amount of constituent may be in the dissolved phase due to the small
amount of suspended material in the water column.

Nitrite nitrogen was almost nonexistent in the base-flow water samples.
This is expected due to the relatively rapid rate of oxidation of nitrite (NOj-)
to nitrate (NO3-) under well-aerated conditions usually present during base-flow
periods. Nitrate nitrogen, however, accounted for 87 percent of the total
nitrogen present. Organic nitrogen accounted for about 11 percent and ammonia
nitrogen, 1 percent. Thirty-four percent of the total phosphorus was
phosphorus, orthophosphate.

Arithmetic averages of constituent concentrations are as useful as flow-
volume averages in streams. Arithmetic averages provide information conceruning
instream conditions at the time of sampling; flow-weighted wolume averages pro-
vide information about the net water exported from a basin during a given time
interval. Constituent concentration data, such as sediment, phosphorus, or
nitrogen councentrations, are also the basis for the establishment of water--
quality criteria and standards as well as the basis for management recommen-
dations. Table 7 indicates average concentrations for base-flow sample
constituents.

EPA (U.S. EPA, 1976) has suggested that to prevent the formation of biolog-
ical nuisance growths, the following concentrations of total phosphorus should
not be exceeded:

0.1 mg/L for streams not discharging into lakes or impoundments,
®*0.05 mg/L in any stream at the point where it enters a lake or reservoir, and
+ 0,025 mg/L within a lake or reservoir.

The range of values for total phosphorus collected on Steiner Branch during
low-flow periods was 0.02-0.06 mg/L, with the exception of one sample which had
0.23 mg/L. The median value was 0.05 mg/L.

The relative contribution of base flow to total yields for the period of
study for the various constituents is shown in table 7.

Data collected by the Wisconsin Department of Natural Resources at about the

same location on Steiner Branch during 1974-75 agree with base-flow analysis
results obtained duriang this study.
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Water quality for selected storms

Eight storms during the 1978 water year and six storms during the 1979 water
year were sampled on Steiner Branch for selected chemical constituents. All
constituents were analyzed in whole water samples. '

The loads for the individual 14 runoff events that were sampled for various
constituents are shown in table 8. The variations in constituent and suspended-
sediment concentrations are illustrated in the hydrograph of the storm of
July 20-21, 1978 (fig. 12). These patterns are typical of most of the storms
sampled. As illustrated, total phosphorus, orthophosphorus, total nitrogen,
organic nitrogen, and ammonia nitrogen concentrations all closely follow con-
centrations of suspended sediment; nitrate plus nitrite nitrogen demonstrates an
inverse relationship to stream discharge. Higher base flows caused by snowmelt
or precipitation, however, contain higher concentrations of nitrate.

Note that, for the July 20-21, 1978, storm, the concentrations of total
phosphorus, total nitrogen, organic nitrogen, and ammonia nitrogen peak before
the stream discharge peak. This is unique to this storm in this study but has
been shown to be common in other studies (Ward and Eckhardt, 1979; Sharpley and
others, 1976). As was the case for sediment concentrations, increases in the
concentrations of total nitrogen, organic nitrogen, and probably total
phosphorus and ammonia nitrogen late in the storm were most likely due to a
resuspension of sediment from the flood plain as the ponded floodwaters drained
back to the channel.

About 84 percent of the total phosphorus transport during the study
occurred during runoff. Phosphorus yields are closely related to suspended-
sediment ylelds and stream discharge in the Steiner Branch basin, as they have
been demonstrated to be in other basins (McElroy and others, 1976; Verhoff and
others, 1979; Cahill, 1977; Sharpley and others, 1976). This is a direct result
of the transport mechanisms involved in delivering phosphorus to the stream.
Phosphorus 1s quickly adsorbed to the surface of soil particles, demonstrating a
preference for the silt and clay fraction. These small particles have a greater
surface area-to-weight ratio than larger diameter particles and thus are more
efficient transporters of phosphorus. When soil is eroded during a rain storm,
the sorbed phosphorus 1s transported to the stream along with soill particles.

Figure 13 indicates the proportion of total phosphorus that was ortho-
phosphorus for the runoff events sampled. The total phosphorus in streams is
composed of inorganic and organic phosphorus. Inorganic phosphorus is composed
primarily of orthophosphorus (the equivalent of orthophosphate). The dissolved
part and, eventually, part of the suspended orthophosphate is available to
plants as a major nutrient for growth.

Nitrite plus nitrate nitrogen was the largest component of the total nitro-
gen transported, although organic nitrogen was the dominant part of the total
transported nitrogen during most of the runoff events (an average of 58 percent
of total nitrogen). Figure 14 indicates the constituent proportions of total
nitrogen for the sampled runoff events., About 80 percent of the organic nitro-
gen fraction during the study period was transported during runoff, indicating
that the transport mechanisms for organic nitrogen may be similar to those for
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Table 8. Constituent loads and percentage of

[The numbers -in this table have been rounded to three significant

figures from the computer-generated tables]

Dates

Total nitrogen

Nitrite + nitrate
nitrogen

Organic nitrogen

Load Percent of

Load Percent of

Load Percent of

(1b) total yield (1b) total yield (1b) total yield

Mar. 18-23, 1978 1,270 1.7 525 1.1 625 2.8
Apr. 57, 1978 472 <1 270 <1 170 <1
May 12-15, 1978 3,940 5.3 1,350 2.8 2,250 10.2
June 16-19, 1978 6,640 8.9 950 2.0 5,280 23.9
June 30- :

July 2, 1978 1,350 1.8 313 <1 963 4.4
July 6-8, 1978 2,230 3.0 446 <1 1,710 7.7
July 19-22, 1978 2,500 3.3 675 1.4 1,560 7.1
Sept. 17-21, 1978 1,520 2.0 490 1.0 866 3.9
Nov. 17-18, 1978 256 <1 161 <1 82 <1
Mar. 18-31, 1979 9,830 13.2 6,100 12.6 2,240 10.1
July 14-15, 1979 312 <1 141 <1 152 <1
Aug. 5-8, 1979 689 <1 269 <1 399 1.8
Aug, 9-11, 1979 822 1.1 412 <1 341 1.5
Aug. 17-21, 1979 1,070 1.4 488 1.0 493 2.2




total yields for the 14 runoff events sampled.

Phosphorus,
Ammonia nitrogen Total phosphorus orthophosphate Suspended sediment
Load Percent of Load Percent of Load Percent of Load Percent of
(1b) total yield (1b) total yield (1b) total yield (ton) total yield
102 4.3 113 2.0 48 3.6 50.9 2.1
29 1.2 28 <1 15 1.1 10.3 4
322 13.6 488 8.8 97 7.3 88.9 3.7
315 13.3 1,030 18.6 225 16.8 682 28.3
51 2.2 211 3.8 29 2.2 138 5.7
56 2.4 310 5.6 55 4.1 196 8.2
202 8.5 1,340 24,3 187 14.0 517 21.5
105 4.4 234 4.2 49 3.7 74.8 3.1
11 <1 15 <1 6 <1 4.91 e2
514 21.7 510 9.2 166 12.4 236 9.8
17 <1 25 <1 6 <1 11.9 «5
32 1.4 90 1.6 22 1.6 29.1 1.1
50 2.1 100 1.8 49 3.7 47.0 2.0
49 2.1 130 2.3 58 4.3 14.5 .6
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Relations between constituents

Coefficient of

Standard error,

Regression equation correlation in percent
Total phosphorus =
0.005(suspended sediment)%7® 0.92 48
Total organic nitrogen =
0.02(suspended sediment)o‘g1 0.91 53
Total nitrogen = 0.34
0.78(suspended sediment)" 0.79 38

Figure 15. Relation between chemical constituents and suspended sediment.
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The slopes of the line segments indicate the proportional increase of the
constituent loads with stream discharge. The relatively unchanging slope for
the nitrite plus nitrate and dissolved solids curves indicates those constituent
loads increased proportionately with stream discharge. The total nitrogen curve
shows a similar pattern, most likely due to the dominance of nitrite plus
nitrate in the total nitrogen values. The curves for the remainder of the
constituents, however, demonstrate sharp slope changes, indicating a dispropor-
tionately large loading of these constituents with increasing stream discharge.
For the few months without major runoff, the curves of the individual consti-
tuents show nearly the same slopes indicating little seasonal variation in the
loading rates at medium and low stream discharges. Note the similarity of the
curves for total phosphorus and suspended sediment. This almost exact duplica-
tion illustrates that phosphorus is transported to the stream in association
with sediment particles.

The average daily yields for the various constituents, in pounds per square
mile per day, are indicated in table 9., Maximum daily yields for each of the
constituents are also shown in table 9. During sampled runoff events, average
daily yields for total phosphorus increased as much as 170 times, for
orthophosphorus as much as 110 times, and for organic nitrogen as much as
160 times. Daily loads of all constituents on Steiner Branch are shown in
tables 12 through 19,

Table 9. Average and maximum daily yields of nitrogen and phosphorus constituents for Steiner Branch.

Constituent Average daily yield Maximum daily yield
[(Ib/mi2)/d] [(1b/mi2)/d]
Total nitrogen 17.3 1,016
Organic nitrogen 5.13 838
Ammonia nitrogen .55 47
Nitrite + nitrate nitrogen 9.57 131
Total phosphorus 1.29 219
Orthophosphorus .31 35

Water temperature

Water temperature of Steiner Branch was recorded continuously. The daily
maximum, minimum, and mean water temperatures and yearly values are shown in
table 20.

Although the minimum water temperature was 0.5°C, the stream was ice covered
during the winter.
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Dissolved soilds

Specific conductance of water of Steiner Branch was recorded continuously.
The daily maximum, minimum, and mean specific conductivities and yearly values
are shown in table 21. Specific conductance values generally have an inverse
relationship to stream discharge and a good direct relationship to dissolved
solids in a particular stream. In Steiner Branch, the relationship between spe-
cific conductance and dissolved solids was found to be

0.603 X specific conductance (umho/cm) = dissolved solids (mg/L)

Dissolved solids loads during the 2 water years were 1,250 and 1,580 tons,
respectively. The higher load during the second year was due to increased base-
flow discharges.

Method comparison

A comparison was made of methods for calculating loads of total nitrogen and
total phosphorus. The first method used a bivariate regression equation devel-
oped from all data points. Daily mean stream discharge was the independent
variable, and daily phosphorus load in pounds was the dependent variable. The
second method involved a series of "seasonal™ regression analyses with the same
variables as above to compute loads for unsampled periods and streamflow and
concentration integration techniques (Porterfield, 1972) for the computation of
sampled periods. The results from the second method were used in this report.

Annual loads for total nitrogen and total phosphorus computed by the two
methods for the 1978 water year show good agreement. By the first method, the
yearly totals for total nitrogen and total phosphorus were 35,094 1b and
3,255 1b, respectively. By the second method, the totals were 33,664 1b and
4,177 1b, respectively——diferences of -4 percent and +22 percent.

SUMMARY

The U.S. Geological Survey, in cooperation with the Wisconsin Department of
Natural Resources, investigated the water quality of the Steiner Branch basin in
southwestern Wisconsin during the 1978 and 1979 water years. The 5.9 miZ2 basin
has rugged mature topography, and agriculture is the principal land use. Corn,
occupying 30 percent of the basin, is the major cash crop and is planted on
steep soil slopes, most ranging from 6 to 20 percent. Few conservation prac-
tices to reduce soil erosion are followed.

Streamflow during the 1978 water year was about 90 percent of average
despite the fact that precipitation was 5.04 in. above normal. Low ground-water
levels during the 1978 water year contributed to low base flows. The 1978 water
year had 10 storms in which rainfall was greater than 1.0 in., including 6
greater than 1.5 in.

Runoff for the 1979 water year was about 120 percent of average, but preci-
pitation was 4.01 in. below normal. Ground-water recharge from the 1978-79
snowpack, that had a moisture content of 5.2 in. (a 50-year recurrence
interval), significantly increased base flow. Base runoff in the 1979 water
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year constituted 78 percent of the total runoff. Five storms having rainfall
exceeding 1.0 in., including two greater than 1.5 in., occurred in the 1979
water year.

Streamflow ranged from 1.5 ft3/s, a 7—day low flow that occurs on the
average of once every 2 years, to 392 ft 3/s, a discharge of about a 5-year
flood-recurrence interval.

Suspended-sediment yields from Steiner Branch basin were 369 ton/mi2 in the
1978 water year and 84.6 ton/mi2 in 1979. The average yield (227 ton/mi2) was
1.66 times greater than the average yield for the Yellowstone River basin, where
more typical conservation practices are followed. The load per unit runoff from
Steiner Branch basin was 1.30 times greater than from the Yellowstone River
basin. The estimated long-term annual suspended-sediment yield for the Steiner
Branch basin is 444 ton/mi2. Suspended-sediment concentrations ranged from 3 to
6,430 mg/L.

A particle-size analysis of the suspended sediments showed 34 percent clay,
64 percent silt, and 2 percent sand. However, long—term analysis of particle-
size data from the Yellowstone River indicate the percentages for clay should be
more in the 65 to 75 percent range, whereas that for silt should be more in the
20 to 30 percent range.

The vegetation between the cornfields and the stream acts as a buffer and
probably traps much of the sediment that could be transported to the stream.
Without these vegetated areas sediment yields would probably be higher.

Most of the nutrient load, except for nitrite plus nitrate nitrogen and
total nitrogen, was transported during runoff. The percentages transported
during runoff are: total organic nitrogen, 80 percent; ammonia nitrogen,

80 percent; total phosphorus, 84 percent; and total orthophosphorus, 77 percent.
Transport of nitrite plus nitrate nitrogen and total nitrogen occurred primarily
during base-flow conditions, with 75 and 55 percent, respectively, of the total
load for the study period being transported during these conditions. Total
phosphorus, total orthophosphorus, ammonia nitrogen, and total organic nitrogen
loadings were strongly similar to suspended-sediment loading in Steiner Branch.
Of the total nitrogen transported, 66 percent was nitrite plus nitrate; 30 per-
cent was organic nitrogen; and 3 percent was ammonia nitrogem. Of the total
phosphorus transported, 24 percent was orthophosphorus. Most of the remainder
was organic phosphorus.
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Table 10. Stream discharges for Steiner Branch, 1978 and 1979 water years.

DISCHARGE IN CUBIC FEET PER SECONDs WATER YEAR OCTUBER 1977 TO SEPTEMBER 1978
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56,5
1.88
2.7
1.5
32
«36
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DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1978 Tu SEPTEMBER 1979

NOV

3.8

3.6
3.5
3.8
3.6
3.4

3.4
3e4
3.3
3.4
3.4

112.1
374
8,3
3.0
63
71

165147
180243

0EC JAN
1.8 l.8
le7 l.8
le7 l.8
16 l.8
le6 le8
1.6 1.7
le6 1.7
1.7 1.7
1.8 1.6
1.9 1.6
1.9 le6
240 1.6
1e9 le6
1.9 le6
1.9 1.6
1.9 1.6
1oy 1.7
1.9 le7
1.9 le7
le8 1.7
1.8 le?
1.8 1.7
1.7 le7
1e7 le7
Le7 le7
1e7 le7
1.7 l.6
1.7 1.6
17 1.5
1.8 1.5
le8 1e5
55.1 51.0
1.78 1466
240 1.8
1.6 1.5
«30 .28
35 «33
MEAN 4,12

neEc JAN FEB MAR APR
3.2 246 245 2.9 14
3.2 2.5 2.3. 249 15
3.6 245 2ot 3.3 12
3.5 244 2.4 3.7 12
3.4 2.4 2.4 3,6 11
3.2 244 2.5 3.5 12
3.3 2.4 245 3.6 9.5
3.2 2.5 2e6 3.4 9e?
3.0 245 244 3.3 9.3
2.9 2.4 244 3,2 8.6
3.1 2.3 244 3.3 8.8
3.2 244 244 3.5 9.8
3.1 246 244 3.8 Ye6
3.1 245 2.4 4ol 8.6
3.1 245 2.4 4.0 8,0
3.1 204 243 3.9 7.8
3.0 245 204 40 746
3.0 247 244 Teb 7.2
3.0 2.8 2.4 31 Te2
3.0 2.9 244 28 Tet
3.2 3.0 2.5 21 Te2
249 3.0 245 25 6.8
209 249 3.2 36 6.6
2.8 2.8 340 28 6.6
2.8 2.8 249 19 7.0
2.8 248 2.8 14 8.0
247 247 2.8 12 Te4
2.8 245 2.8 12 Te2
248 2.3 - 18 7.2
2.7 246 -——- 22 Te2
2.7 2.4 ——- 17 -
9443 80,0 70.6 35044 26641
3.04 2.58 2452 11.3 8487
3.6 3.0 3.2 36 15
247 2.3 2.3 249 646"
52 44 043 1.92 1.5¢0
+59 «50 .45 2,21 1.68
MEAN 4453 MAX 78  MIN 1.5 CF5M .77
MEAN 4,94  MAX 36 MIN 2.3 CFSM .84

1.5

1les
15
1.5
1.5
le6

1.5
1.6
1.6

l.6

1.5
1S
1.5
le5
1.5

1e5

4245
1.52
1.6
1.5
.26
.27

MAX 78

MEAN VALUES

MaR

b s et b b bt Bt ot b b e
REEX REER IREEX

O~~~ ~NNN~N~ - VY vyouwnm

IREEX

——

W wwiw W& wwen U i b e e

.

)
oaonN

DX
NPENUOW

MIN 1,5

MEAN VALUES

41

APR

3.5
3.0
3¢5
3.
3.3

14
6.7
S.1
443
Tee

Sel
4.2
3.7
3.3
3.2

3.0
249
6.2
446
440

3.9
3.0
3.8
3.7
3.5

3.2
3.1
3.1
3.1
3.0

128,9
4430
la
2.9
73
.81

CFSM

MAY

2e9
2.8
248
2.8
2.8

2.7

6o
.0
6.2
Se8
Se4

Sel,
5.8
6e4
52
5.0
4.5

22643
7+30
42
2.6
l.24
1.43

Jui

4e2
4oy
3.8
3.7
3.6

3.5
3.5
3.6
3.3
3.2

3.1
3.0

249
249

T2
71
8¢5
S8
4e7

4ol
3.6
3e4
3.3
1o

Se2
3.9
3.4
3.2
562

198.7
be02
71
249
l.12
1.25

«70 IN 9,49

MAY

6e7
Tel
9.6
8e4
8e3

B3
8.1
Teb
7.3
649

7.0
645
6.3
6e2
Se9

Se7
Se7
Se9
6.8
Se8

545
S5
Se.6
5.3
Se2

Se3
Se3
Sel
Se0
Se0
Se0

198.7
6441
9.6
Se0
1.09
1.25

IN 1041
IN 11.36

JUN

49
4a7
4e7
47
48

4.5
4o
4e6

Se4

446
4et
443
4e2
402

401
440

4ol
4e7

4e2
4ol
4e0
3.9
3.8

3.8
3.8
3.9
4¢3
4.2

130.1
4e34
Seé
3.8
74
.82

JuL

23
7.1
5.2
4.5
4.0

37

11
Tel
6.2
Se0

4e4

9.8
6.9
5.8
Se5
Sel
9.0

331.1
10.7
78
3.5
l.81
2409

JUL

4el
4el
3.9
4eb
3.5

3.4
3.4
3.3
3,3
3.3

3.3
3.3
346
8.4
3.8

3e4

3.2
3.1
3.1

3.1
3.8

3.3
3.6

3.3
3.1
3.1
3.1
4.3
3.3

112.4
3.63

3.1
62
71

AUG

5.5
4.8
4e3
4e0
3.8

3.7

3e4

3e4

3e2
3.2
3.1
3.0
2.8

2.9
3.7
Tel
4¢3
3.0
2.8

11543
3.72
Tel
28
63
73

AUG

3.1

3.7

442

1776
5.73

2.8
#97
le12

SEP

2.6
246
246
245
2ot

244
2o
243
243
2.3

2e3
2417
Se2
5.3
3.3

249
3.6

3.6
13

Se4
3.8
3.3
3.0
248

2¢7
2.6
245
2¢5
245

13844
4461

2e3
78
87

SEP

4e2
4ol
440
445
3.7

3.6
3.8
3.8
3.7
3.8

3.5
3e4
33

3.1

3.1
3.2
3.2
3.0
3.2

3.0
249
3.0
3.0
3.0

2.8
247
2.6
2.8
246

99.86
3.33
4e5
246
«56
63



Table 11. Stream discharges for Yellowstone River, 1978 and 1979 water years.

ay anclt
1 Teu
2 LR}
3 6.2
4 - Pyt
9 0.2
) 6,0
/ Des
El Jeu
9 Held
1y Tor
11 la
12 Te60
14 1.2
14 Her
15 Y
lo -2
17 L
18 6ab
19 [
20 Q.7
21 Y4
22 6.2
23 Y4
24 6.4
25 6eR
26 0.6
27 6.2
28 6.0
29 5.8
30 5.6
31 6o4
ToraL 205,6
MEAN 6463
MAX 9.0
MIN 5.6
CFSM 23
INe 27
WTR YR 1978
DAY ocT
1 13
2 14
3 16
4 14
5 15
6 14
7 14
8 13
9 17
10 17
11 15
12 15
13 14
14 14
15 14
16 14
17 13
18 14
19 13
20 13
21 13
22 13
23 13
24 12
25 la
26 13
44 12
28 12
29 12
30 12
3 12
TOTAL 424
MEAN 13,7
MAX 17
MIN 12
CFSM 48
IN. «55

CAL YR 1978 TOTAL
WTR YR 1979 TOTAL

ToTaL

0ISCHARGE »

IN CUSIC FEED PER SelOWDy WaTew YEAR QCTUBEK Ly/7 TO SEPTEMSER 1978
vMEAN VALUES

IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1978 Tu SEPTEMBER 1979
MEAN VALUES

OV nEC Jan
a3 bett De%
Fed LT bed
3.2 hed beu
te> 0el 6.4
l1e2 bel) 6.4
{o8 640 6.2
Tet LYY 5.2
T4 Heb 5.0
7.8 6.6 bel
Teo 6e8 beb
1.0 Te0 5e8
Hab 7.0 bel
0.0 LEY] Se8
6.8 6.6 5.8
6.8 e 640
6.8 6e0 0.0
(Y] 6e6 0,2
6.0 heb 6.2
0.4 6eb 6.2
O 6eb 6.2
6.2 Hed 6.2
LYY 6ets 0,2
Ded 642 6.2
D.0 6.2 0.2
5.6 6e2 642
5.6 CYY-4 640
5.4 6e2 6.0
el 642 Se8
6.4 6e2 5.8
6,6 bed 5.6
-— 6ot 5.6
20449 199.2 187.8
6.83 6443 6.06

Y0 70 644

5.6 640 5.6

.24 23 21

.27 .26 «25

5202.4 MEAN 14.4
D1SCHARGE »

NOV DEC JAN
12 12 9.2
12 11 846
11 12 844
11 12 8.2
12 12 840
12 1} de2
11 11 8.2
11 1t 844
11 10 8.6
11 10 842
11 11 840
11 12 8.4
21 11 8.8
14 11 8.6
12 11 8e4
12 11 8.2
28 10 8.6
19 11 8.8
15 11 9.2
14 11 9.6
13 9.6 10
13 99 10
14 9.7 9.8
13 9.8 9.6
13 97 Fes
12 CTY Y 9.6
13 9e2 9.8
12 CTY S 9.0
13 9e4 Be4
12 Ge7 9.0

—-- 9.2 9.2

399 327.0 2744

13,3 10.5 8.85
28 12 10
11 9.2 8,0

s 37 «31

52 43 «36

5802.8 MEAN 15,9

703846 MEAN 19,3

FEr

Se6
Seb
5e6
5.6
b6

Set

Se4

149.2
5.33
S5e6
5.0
.19
.19

MAX 277

FER

9e0
Beb
Be2
8.2
8e2

Be6

8.6
8.2
8e2

8.2
8e4
Bed
8.6
848

8.4

844

8.6

248.2
8.86
1
8.2
#31
32

MAX 277
MAX 185

Mar

Se0
5.0

5.0
5.2

54

MIN S.¢

MAR

1452
46,8
185
10
le64
1.90

MIN 5.0
MIN 8.0

42

CFSM
CFSM

67

CFSM

998
33.3
56
24
lal?
1430

«56
«68

MAY

Ye9
ety
L)
Ye8
9.8

Y46

664e7
21.4
84
9e3
75
«87

3-7)

T706.7
23.0
259
94
.83
.92

IN 6487

MAY JUN
25 18
27 18
35 18
28 18
27 18
26 18
25 18
25 8
24 18
23 21
24 18
22 17
22 17
21 16
20 16
20 16
19 16
20 16
25 16
20 19
19 16
19 15
20 15
19 15
19 14
19 1s
19 14
18 15
i8 17
18 16
i8 o=

684 501

2241 16.7

35 21

18 14

.78 +59

+89 «65
IN 7.57
IN 9.19

52946
177

9e2
62
«69



Table 12. Suspended-sediment discharges for Steiner Branch, 1978 and 1979 water years.

SUSPENNEDN=SEDIMENT, WATER YFAR OCTORFR 1977 TO SEPTEMBER 1974

MEAN MEAN MEAN ME AN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS
DAY {MG/L)  (T/DAY} (MG/L)  (T/0AY) (MG/L)  (T/DaY) (MG/L)  (T/DAY) (MG/L)  (T/0AY) (MG/L)  (T/DAY}
NCTOHER NOVFMRFR DECEMBER JANUARY FEBRUARY MARCH
1 3n .16 62 «33 17 8 23 .11 18 «07 s «02
2 30 .15 75 «S6 1R » 08 21 o10 19 «08 9 .04
3 29 vl3 92 57 19 «09 20 «10 20 .08 16 «07
4 29 .13 113 .64 19 .08 18 <09 22 .09 26 «10
s 28 .la 138 74 20 +09 17 +08 23 «09 35 .15
6 28 .13 168 <95 21 .09 16 .07 25 «10 52 .21
7 28 13 196 1l 22 «10 15 07 26 o1l 76 31
8 75 53 191 1.1 23 W11 14 06 25 .10 88 36
9 40 25 182 1.1 24 .12 13 «06 22 «09 28 12
10 33 23 173 1.0 25 13 12 <05 v 08 8 04
11 36 .21 165 8% 26 .13 11 +05 17 N 8 «03
12 34 «19 157 .81 27 .15 11 05 15 07 9 «04
13 32 7 150 «73 27 014 i2 +0S la .06 10 «0a
14 30 15 143 73 23 12 12 +05 12 « 05 11 «05
15 30 .15 134 .69 27 .16 13 <06 13 o 06 12 «05
16 30 .15 102 52 33 17 13 <06 16 .06 1 «05
17 30 .15 12 37 40 «21 13 «06 15 06 11 «0S
18 30 .15 51 25 49 25 la +06 15 «06 10 «05
19 30 .15 36 17 58 «30 14 .06 17 .07 72 1.1
20 30 .15 25 .12 56 27 13 06 18 07 157 44
21 25 .12 18 09 52 .25 13 06 19 «08 415 32
22 25 .11 13 .06 48 $23 13 »06 19 08 253 12
23 25 o1l 12 05 45 21 13 « 06 15 +06 125 2.5
24 25 .12 13 05 41 19 12 +06 11 «04 76 296
25 25 .13 13 «05 39 .18 12 «06 8 .03 41 .40
26 23 22 la «06 36 .17 13 06 6 «02 28 25
27 23 ola 15 06 33 .15 13 <06 4 «02 26 26
28 28 .13 1s »06 31 14 14 <06 3 0l 29 .29
29 36 «15 16 «07 29 .13 15 06 - ——- 28 27
30 41 .18 17 +08 27 .13 15 +06 -— — 28 «25
31 51 .24 - —— 25 .12 16 <07 - —— 27 26
ToTabL ——- 5.25 ——- 14.00 -——— 4,75 -— 2.02 ——- 1.86 - 56472

SUSPENDED=SEDIMENTs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN MEAN ME AN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN=- CONCEN= CONCEN=

TRATION LOADS TRATION L0ADS TRATION L0AOS TRATION LOADS TRATION LoAaoS TRATION LOADS
DAY {MG/L)  (T/DAY) (MG/L)  (T/DAY) {MG/L)  (T/0AY) (MG/L)  (T/DAY) (MG/L)  (T/0AY) (MG/L)  (T/DAY)

APRIL MAY JUNE JuLy AUGUST SEPTEMBER

1 26 26 11 «08 47 54 946 133 117 1.8 39 27
2 48 48 ls .11 51 54 96 1.9 79 1.0 44 #31
3 45 .43 17 .13 56 «58 67 95 77 «89 49 34
4 35 «33 16 .12 61 «61 70 «85 74 «80 54 «37
S s «33 ls «10 55 53 72 77 72 74 61 o460
6 215 90 12 «09 49 47 554 187 70 70 68 .45
7 56 1.0 12 .08 45 ) 188 81 68 67 76 48
8 47 «65 12 .10 41 40 64 1.2 66 64 17 .48
9 46 «54 12 «09 38 «34 59 .98 64 »61 75 46
10 64 1.3 12 «08 35 «30 56 76 63 58 Ta 46
11 28 «38 12 .08 32 27 s3 63 61 56 12 o44
12 25 .28 2A 46 32 25 70 1.2 59 53 71 +52

13 21 .21 12%0 185 31 24 68 .92 57 50 lo9 19

16 18 .16 278 23 31 26 60 «65 S6 47 105 1.7
15 15 .12 117 4.9 30 .23 53 55 54 49 55 .49
16 14 o11 106 3.4 784 33 47 49 53 «58 S0 «39
17 15 .12 83 2.3 2060 643 42 82 51 47 63 88

18 52 «98 71 1.6 209 Sel 33 «33 61 65 350 73
19 35 043 63 1.3 81 1.3 13 .13 92 1.3 90 +88
20 24 26 S5 1.0 70 +88 155 505 67 .62 246 12

21 17 .18 S4 54 65 72 200 12 60 «51 81 1.2
22 12 .12 53 87 61 «58 92 3.8 55 .48 s3 «55
23 11 el2 53 «87 57 +53 78 2.3 50 o4l 44 «39
24 11 o11 52 «B82 53 a7 a2 1.8 45 36 40 «33
25 10 « 09 S1 T4 1490 117 54 1.1 44 «34 37 28
26 10 «09 S1 70 310 4e6 123 be8 43 33 33 24
27 9 «08 177 4ol 96 1.0 59 1.1 41 o6l 31 #21
28 9 «08 256 5.2 87 «81 57 .88 197 9.3 28 *19
29 L] «07 64 91 A0 «69 S4 — .81 113 1.8 26 17
30 8 07 s2 70 176 3.1 52 73 38 31 27 .18
31 e Lo 49 «59 - e - 300 13 35 26 - -
ToTaL ——- 18,36 - 240,46 - A18.76 Ll 87.75 e 29.11 - 99.96

ToTal LOAD FOR YEAR: 2179.00 TONS.
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Table 12. Suspended-sediment discharges for Steiner Branch, 1978 and 1979 water years.

ME AN
CONCEN=
TRATION LOADS
nAY (M6/0) {T/0AY)
NOCTOBFR
1 27 «18
2 30 22
3 3s 23
4 40 “29
5 45 <40
6 51 4l
7 55 4]
8 58 43
9 61 «63
10 (13 63
11 66 57
12 39 «31
13 R 25
14 31 +?3
15 2R .21
16 26 «20
17 24 .18
18 22 17
19 20 v16
20 18 15
21 16 .13
22 14 o1l
23 12 10
24 10 .08
?s L] + 03
26 7 <07
27 ] 06
?8 6 <05
29 6 «05
30 7 .06
31 7 06
TNTaAL - Tel6
MEAN
CONCEN=
TRaTION LOADS
DAY {(MG/L) (T/DAY)
APRIL
1 118 445
2 74 249
3 43 1.5
4 26 .79
5 16 048
6 18 +58
7 24 62
8 32 <84
9 43 1ol
10 56 1.3
11 S8 1.4
12 55 1.4
13 ——- 1.3
14 - 1.2
15 - 1.1
16 - «99
17 - 92
18 - <B4
19 - «B0O
20 - .78
21 - .72
22 - 64
23 - «59
24 ——— «55
25 - .66
26 - 86
27 ,—- «70
28 - «58
29 —— .49
30 23 46
31 ——— -—-
ToTAL ——— 31.59
TOTalL LOAn FOR YEARS

SUSPENDED-SEDIMENT WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

MEAN
CONCEN=
TRATION LOADS
(MB/L)  (T/DAY)
NOVEMRER
7 .05
a .06
R 06
8 «06
a8 +06
9 s07
9 07
9 07
9 07
9 07
10 07
10 «07
83 1¢6
44 «48
39 «38
33 «31
137 4ol
57 .81
46 52
42 2
39 «38
36 «34
33 «34
30 «30
25 23
19 .18
15 .13
11 .10
9 +«08
7 .06
- 11.56

MEAN MEAN MEAN

CONCEN= CONCEN= CONCEN=

TRATION LOansS TRATION LOADS TRATION LOADS
(MG/L)  (T/0AY) (MG/L)  (T/DAY} (MG/L)  (T/DAY)

NECEMRER JaNUARY FEBRUARY
5 «05 13 N9 38 26
4 «03 13 «09 39 «25
5 «05 13 »09 39 24
6 «06 14 «09 40 «26
7 «07 14 .09 40 26
9 .08 14 «09 40 .26
12 «11 14 «09 41 28
15 .13 — «09 41 27
19 15 - .10 42 .27
- 14 —— «10 42 27
——- .17 —— «10 42 27
21 18 —— .12 43 +28
17 .16 - .13 37 «24
14 .32 - .14 29 .19
11 .10 - olé 24 .15
9 «08 —— ol4 19 el2
8 «06 —-— .16 15 .10
7 «06 o 17 12 .08
9 «07 —— .19 12 08
1 09 —— .20 13 08
13 W11 26 .21 13 «09
16 .12 24 .19 13 #09
19 «15 20 .16 14 012
23 .18 17 «13 14 ell
23 .17 15 o1l 15 .12
21 L} 13 .10 15 oll
19 14 11 +08 13 .10
16 .12 10 <06 12 09
15 o1l 14 «09 - -
13 «09 23 .16 bt ——
13 .10 36 .23 b b
b 3.39 — 3.93 Ll 5404

SUSPENDED=SEDIMENTs WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

MEAN
CONCEN=-
TRATION

(MG/L)

499,43

LDADS
(T/0aY}

MaY

1.1
1.0

1.0
+99
.93
«89
«87
87

30.07
TONS.

MEAN 'MEAN MEAN

CONCEN=- CUNCEN= CONCEN=-

TRATION  L0ADS  TRATION  LOADS TRATION  LOADS
(MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DaY)

JUNE JuLy AUGUST
64 .85 32 .36 53 46
63 .81 32 35 49 o8l
63 .79 32 «35 46 «49
62 .79 32 .38 43 .46
62 .79 32 .31 354 28
61 .75 32 .29 93 1.1
58 .72 33 +30 96 .72
55 .68 33 .30 183 leb
52 .66 33 .29 - 35
60 .A9 33 .29 186 11
36 .46 33 .29 66 .96
29 <34 34 .30 60 o764
29 .36 35 o34 55 .65
29 .33 294 1n 55 63
29 .33 87 .89 S4 57
30 .33 67 .62 s2 «53
30 .33 60 «54 107 5.0
30 +33 58 «50 179 9.5
30 .33 55 47 45 .67
30 +38 53 bl 140 4e7
30 .34 51 043 61 1.0
30 .33 56 +58 68 1.2
31 «33 47 .41 46 67
31 .33 44 40 39 +53
31 .32 41 «40 33 042
31 .32 38 o34 28 o34
31 .32 36 64 23 .33
31 «33 34 .28 20 .26
31 <36 32 .26 33 +48
32 .36 68 .93 20 .26
——- — 57 .51 20 .23
- 14455 - 23.79 == 108,65

MEAN
CONCEN=
TRATION LOADS
(MG/L)  (T/DAY)
MARCH
10 .08
10 .08
15 «13
23 «23
27 .26
29 .28
31 «30
34 31
37 33
39 34
42 «37
44 42
45 .47
46 «S51
47 51
48 «51
49 *52
2117 9+0
810 68
330 25
227 13
298 24
418 43
223 18
114 Se7
105 4,0
96 3.2
87 249
242 15
179 11
150 6e9
~==  254.35
MEAN
CONCEN=-
TRATION  LOADS
(MG/L)  (T/DAY)
SEPTEMBER
20 .22
19 $21
19 «20
19 .23
19 .19
19 .19
19 .19
18 .18
18 .18
18 .18
18 17
18 17
19 17
19 16
19 .16
19 .16
19 .16
20 17
20 .16
20 .17
21 .17
21 .16
22 .18
22 .18
22 .18
23 17
23 17
24 017
24 .18
25 17
- 5.35



Table 13. Suspended sediment discharges for Yellowstone River, 1978 and 1979 water years.

SUSPENDED=-SEDIMENT, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=~ CONCEN=
TRATION  LOADS  TRATION  LOADS TRATION LOADS  TRATION LOAOS  TRATION  LOADS  TRATION  LOADS
DAY (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L}  (T/DaY) (MG/L)  (T/DAY) (MG/L)  (T/0AY) (MG/L)  (T/DAY
OCTOBER NOVEMBER DECEMRER JANUARY FEBRUARY MARCH
1 .22 .29 -—— 17 7 1.2 35 «53 14 .19
2 .19 «50 ] .16 72 1.2 3s *53 6 408
3 16 34 10 o17 72 1.2 35 53 2 <03
4 015 .28 10 .17 72 1.2 34 «51 2 .03
5 W17 .24 1n .18 72 1.2 33 «50 2 «03
6 .15 .26 12 .19 73 1.2 33 «50 1 .02
7 .l4 «26 12 20 73 1.2 32 <48 1 «02
8 2 .26 13 .22 73 1.2 29 44 1 .02
9 .34 «29 14 25 73 1el 26 «38 2 £03
10 .29 .28 15 .28 74 1.2 23 34 4 .06
11 .29 23 16 +30 73 lal 20 29 S +08
12 .28 $21 17 .32 64 1.0 18 .26 6 «10
13 .24 «20 18 «33 56 +85 16 $23 7 .12
14 .21 021 20 «36 47 T4 14 .20 9 .18
15 .19 «21 25 44 40 +65 16 .22 11 .22
16 .19 21 33 «59 34 «55 19 .27 11 .23
17 19 «21 42 75 29 «49 23 32 11 «23
18 «19 20 54 .96 25 42 26 «37 11 24
19 .18 .18 66 1.2 23 «39 31 44 17 *75
20 .16 .18 68 1.2 21 .35 36 «51 93 8.4
21 .16 .17 69 1.2 19 .32 42 «59 461 136
22 .16 +15 69 1.2 17 .28 48 67 285 48
23 .16 .14 69 1.2 16 .27 “6 +65 96 10
24 .18 .13 69 1.2 14 23 44 .62 38 244
2s 021 .13 70 1.2 13 .22 41 «58 29 le6
26 .19 «13 70 1.2 15 24 39 53 20 «90
27 .16 v14 70 1.2 17 «28 37 «50 23 1.1
28 «15 «15 70 le2 19 «30 32 43 36 1.8
29 el .18 71 1.2 21 .33 - - 32 1.5
30 «13 20 71 1.2 24 +36 -— ——— 29 1.3
31 .18 71 1.2 27 o4l -——- - 27 1.2
TOTAL 6.17 6456 - 21.64 - 21,68 - 12.42 == 216466
SUSPENDED=SEDIMENTs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN MEAN MEAN MEAN MEAN MEAN
CDNCEN= CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION LOADS TRATION LOADS TRATION LOADS TRATION  LOADS TRATION LOADS  TRATION  LOADS
DAY (MG/L)  (T/DAY) {MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
APRIL MAY JUNE JuLY AUGUST SEPTEMBER
1 24 1.1 12 «33 -—— 2.3 477 147 51 2.5 «70
2 22 1.0 12 «31 ——- 2.1 120 9.8 38 1.8 .70
3 22 .93 12 31 - 1.8 54 3.5 32 let 54
4 22 «95 17 45 ——— 1.7 42 244 30 1.2 «54
5 22 «83 26 «69 51 1.7 42 2e1 29 1.2 -—— +54
6 184 25 37 «97 57 1.7 109 16 29 1.1 - 52
7 30 2e1 34 «86 63 1.9 142 12 29 1.1 -—- +50
8 19 lel 27 .81 70 2.1 83 4.2 28 1.1 -— .46
9 28 1.4 22 «59 77 2.1 59 3.0 28 1.1 —— .46
10 32 2e6 18 .45 86 2.3 52 2.4 28 lel - b4
11 17 1.0 14 «36 92 244 47 240 28 1.0 -——- .44
12 18 90 18 +81 90 2.3 50 243 27 1.0 - «85
13 19 .83 508 145 86 2.2 63 3.l 27 99 ——— 247
14 20 79 132 28 82 261 55 2.2 27 «96 .- 3.4
15 21 .77 50 645 78 2.1 52 2.0 26 *96 — 1.0
16 20 +69 40 40 160 8.8 49 2,0 26 1.0 25 «81
17 19 62 29 204 2070 2790 46 1.7 26 «93 35 1.3
18 34 242 18 1.3 261 32 40 1.5 26 97 422 257
19 16 77 33 240 50 3.3 22 «81 37 2.0 62 3.7
20 14 .60 - 1.8 40 2.2 682 2140 30 1.1 136 18
21 12 »50 ——- 146 38 2.0 162 37 30 1.0 53 3.8
22 10 38 - 15 37 1.8 61 8,7 29 1.0 35 2.0
23 10 .60 - 1.6 36 1.6 40 3.6 29 «98 30 1.5
24 11 .42 -—- 1.5 35 145 35 2.7 29 «96 28 1.3
25 11 +39 -——— 1.5 330 43 57 3.8 29 *95 —— 1.2
26 11 «37 ——— 1.4 67 3.6 117 8.2 29 1.0 25 1.0
27 12 38 57 4a1 48 2.1 33 2.1 37 1.5 24 +94
28 12 037 130 9.8 42 1.7 31 1.7 33 les 22 «85
29 13 .38 - ) 36 1.4 29 1.5 44 1.8 21 .81
30 13 «36 Ll 3.4 47 2.5 27 1.4 58 240 22 «84
31 - ——— -——- 2.8 ~—- ——- 46 3.2 56 1.8 - ——
TOTAL ——— 49,93 -=s 231,74 - 2928,3 == 26433,91 ——- 38,90 === 308.84

TOTAL LOAD FOR YEAR: 6276.75 TONS,.
NOTE? NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR
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Table 13. Suspended sediment discharges for Yellowstone River, 1978 and 1979 water years.

SUSPENDED=SEDIMENTs #WATER YEAR OCTORER 1978 TO SEPTEMBFR 1979

MEAN ME AN ME AN MF AN MEAN MEAN
COMCFN= CONCFN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION  LOADS  TRATIUN  LOADS  TRATTON  10ADS  TRATIUN  LOADS  TRATION  1L0aDS  TRATION  LOADS
nay (MBZL) (T/DAY) (MR/L)  (T/0AY) (MG/L)  (T/DAY) (MG/L)  (T/Z0AY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
0CTNRFR NOVEMBFR DECEMHER JANUARY FEBRUARY MARCH
1 24 80 5 ol0 13 42 31 o77 18 44 17 46
2 33 1.3 s <16 16 42 30 +70 18 3] 10 .28
3 %4 2.0 5 «15 15 .49 28 <06 19 62 18 .63
4 4?2 15 S +15 16 £ 52 26 58 20 LA 34 1.2
5 41 1.7 5 .16 17 «55 25 <54 21 46 40 1.3
L) 40 1.5 5 .16 18 54 264 53 22 51 41 led
i 35 13 S .15 19 56 22 49 23 53 43 146
] 29 1.0 4 .13 21 .62 21 .48 24 +56 45 les
9 K7 ety 4 .12 22 59 20 o7 24 «53 47 led
10 46 2.1 4 .12 264 «65 19 a2 26 58 50 1.3
11 29 1.2 4 .12 27 «80 18 +39 27 «60 51 1.7
12 20 82 4 .12 31 1.0 17 39 28 .66 49 le4
13 17 63 o8 445 31 92 16 38 26 «59 46 1.5
14 14 «51 39 1.5 31 .92 15 .34 23 «53 43 1.7
15 1 o4l 26 +86 30 «R9 14 .32 21 50 40 led
16 9 33 20 +66 30 «89 13 »a7 19 43 38 1.3
17 7 24 116 12 30 +R2 13 30 17 38 35 1.3
18 6 .21 49 245 31 092 12 .29 15 «33 114 18
19 4 .16 30 1.3 3? +95 11 27 17 «38 687 344
20 4 .13 24 91 33 .98 11 «29 20 45 188 13
21 3 3] 19 «70 35 91 10 27 24 «56 108 28
22 4 .l 1% 5S4 36 «96 11 «30 30 «81 147 50
23 4 14 12 <40 38 1.9 12 «32 35 1.0 158 63
24 4 .13 10 35 39 1.6 13 <36 “0 l.2 108 31
25 4 .15 9 .32 39 Le0 14 .36 46 1.2 50 9o
76 4 14 10 .32 39 .99 16 3] S3 l.4 40 6.l
27 4 o 13 11 .37 as .94 17 45 46 let 34 4.6
28 4 .13 1n 37 37 «94 19 046 40 1.2 29 3.9
?9 4 .13 12 3 36 91 18 o4l —— bt 131 30
30 4 13 12 w4l 35 02 18 b4 —— bt 100 23
31 S .15 -—- -— 33 .82 17 42 ——— -—- 66 12
TNTAL -— 22.02 -—— 30,18 - 244864 -—— 13.14 - 18,48 - 717.07
SUSPENDED=-SEDIMENT, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN=~ CONCEN= CONCEN= CONCEN=
TRATION  LOADS TRATTON  LOADS  TRATION  LOADS TRATION  LUADS  TRATION  LOADS TRATION  LOADS
nay (MG/L)Y  (T70AY) (MG/L)  (T/DAY) (MG/L)  (T/0aY) (MG/L)  (T/DAY) (MG/LL)  (T/DAY) (MG/L)  (T/0AY)
APRIL MayY JUNF JuLy AUGUST SEPTEMBER
1 29 bet a «51 71 3.4 30 1.2 35 1.3 28 lea
2 33 5.0 23 242 75 3.6 28 1.1 28 1.1 26 le2
3 47 643 239 24 79 3.8 65 8.8 37 1.7 24 1.1
4 66 Be4 105 7.8 84 4,0 146 15 25 1.0 22 1.0
s 89 11 60 4eb 80 443 46 1.9 296 74 21 .92
6 71 Tel 29 2.1 91 4.4 38 1.5 92 5.3 19 +81
7 49 5.0 26 1.8 77 3.7 33 1.3 39 1.7 18 72
8 33 3.5 28 1.9 61 3,0 29 1.1 58 3.7 17 67
9 23 2.3 3 1.9 49 2.4 26 .98 247 S¢ 15 61
10 16 1.5 33 2.0 71 4,1 23 «86 205 42 14 57
11 13 le2 36 2.4 70 3.3 65 3.4 51 3.2 14 «54
12 12 le2 40 2.3 646 2.9 54 2.3 50 2.8 13 49
13 11 .97 43 2.5 60 2.7 37 1.5 49 2.5 13 «50
14 10 84 47 2.6 57 2.5 168 15 42 2.1 12 »45
15 9 71 45 2.5 54 2.3 65 2.9 35 le6 12 45
16 R 61 4] 2.2 51 2.2 42 1.7 30 1.3 11 o4l
17 9 61 38 240 49 2.1 31 1.2 126 S1 11 40
18 9 63 37 2.0 46 2.1 26 .96 230 56 10 .38
19 10 .69 66 4,5 44 1.9 25 93 38 2.7 10 «35
20 11 79 47 2.6 57 2.9 25 91 145 22 10 <36
21 12 +R4 45 24 34 1.5 25 «93 89 Tel 10 +36
22 13 R4 44 243 34 led a3 402 67 Se7 10 <35
23 14 .87 44 243 34 1.4 40 1.5 40 2.8 11 37
24 12 +75 46 2.3 34 1.3 37 led 35 2.2 11 40
25 12 .87 48 24 34 1.3 35 led 31 1.8 11 o4l
26 43 3,7 S1 2.6 34 1.3 33 1.2 27 1.5 11 «38
?7 15 1.0 Sé 2.7 34 1.3 31 1.1 39 2o 12 ohl
28 12 «83 57 248 34 1.6 29 1.0 30 1.6 13 46
29 9 .64 60 2.9 48 2.3 27 «95 Se 3.9 14 «51
30 7 55 64 3.1 33 le0 132 11 33 le7 16 56
31 ——— — 67 3.4 —— ——— 51 2.1 30 1.5 —— ——
TOTAL —— 73.64 - 103.41 ——— 76,2 —— 91.32 biad 359.2 bt 17.54
TOTAL LOAD FOR YEAR: 1547404 TONS.



MAX
MIN

Table 14. Total organic nitrogen for Steiner Branch, 1978 and 1979 water years, in pounds.

TOTAL ORGANIC NITROGEN IN POUNDSs WATER YEAR OCTOBER 1977 TO SEPTEMRER 1978

ocr NOV
244 2ot
2.1 5.0
lebh Je4
1.6 2.7
1.0 2.4
l.6 2.7
l.6 2.7
4.6 2.7
3.4 3.0
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3.0 2.4
2.7 2.1
2.4 1.9
2.1 2ol
2.1 2.1
2.1 2.1
1.9 2.1
1.9 1.9
1.9 1.9
1.9 1.9
1.9 1.9
l.6 le4
1.6 lea
1.9 1.2
2,1 1.2
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1.6 led
1.4 1.6
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1.9 -
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1.4 1.2
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12 S.4
13 6.9
13 5.9
16 5.0
15 S.0
14 5.0
13 b4e6
13 5.0
13 5.0
13 -—
17 60
9e7 4.6

WwTR YR 1979 MAX 473

DEC

19
leh
le6
le4
led

les

1.9

le9
1.9
1.6
1.6
1.6

1.6
l1e6
1e6
16
241
241

2e4
l.4

MIN 1.2

[FERENERYR)
IR

W W W W w
DR

o e © o s 0 0
N oUN® DD =N nenn o o e e )

o VNNV NN WWw e

N A
D

x
=
z

.
ry
n

JAN

1.9
le9
1.9
1.9
1.9

1.6

l.4

——
TR
N O NN S S e

- s
REEER

-
..

JAN

2.3
2.0
2.0

240
1.8

2.5
2.8
3.1

3.5
3.5
3.1
2.8
2.8

2.8
245
2.0
1.6
243
1.8
3.5
1.6

FER

1.2

FEB

2.0
le6
1.8
1.8
1.8

240

3.1

2.8
2.8
2.8

——-

4.2
l.6

e s b s
R EEE
PR FPE P

N
K
oo o

MaRr

R DY
O & -

IR

owm o~NY & NS

o
NEPN OOVS LY VOPWW

n*
N~
ow

47

-0
WO EHEn *>r
o )
I V- S

.
o

448

4e4
3.7
3.4
3.4
4.0

640
4.8
4eé
bot
4.3
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5.0
4.5
4e5
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45

442
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440
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242
2.2
2e4

243

2.0
240
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1.7
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10
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1e40
1.20
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1.00
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1.00
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+86

«80
«75
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64
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+80
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1.00
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Table 15. Total nitrogen for Steiner Branch, 1978 and 1979 water years, in pounds.

TOTAL NITROGEN IN POUNDSs WATER YEAR OCTUBER 1977 YO SEPTEMBER 1978

DAY ocT NOV DEC JAN
1 28 28 25 25
2 7 38 24 25
3 24 32 24 25
4 24 29 22 25
S 25 28 22 25
6 24 29 22 24
7 P4 29 22 24
8 36 29 24 24
9 32 31 25 22

10 31 29 27 22
11 31 23 27 22
12 29 27 28 22
13 28 25 27 22
14 27 27 34 22
15 27 27 27 22
16 27 27 27 22
17 25 27 27 24
18 25 25 27 24
19 25 25 27 24
20 25 25 25 26
21 25 25 25 24
22 24 22 25 24
23 24 22 24 24
24 25 21 24 24
25 27 21 24 24
26 27 21 24 24
27 24 21 24 22
28 24 22 24 22
29 22 24 24 21
30 22 25 25 21
31 25 —— 25 21
ME AN 26 26 25 23
WTR YR 1978 MEAN 92 MAK

TOTAL NITROGEN IN POUNDSs WATER YEAR DCTOBER

DAY ocT NOV 0EC Jan
1 46 54 54 42
2 50 54 54 40
3 57 54 62 40
4 50 54 60 38
5 61 54 58 38
6 55 54 54 38
7 50 50 56 38
8 50 50 54 40
9 73 50 50 40

10. 69 S0 48 38
11 72 48 59 37
12 55 46 59 38
13 82 97 52 42
14 50 65 52 40
15 52 57 52 40
16 S4 54 52 38
17 52 162 S0 40
i8 54 94 S0 46
19 56 Té 50 46
20 55 66 50 48
21 57 62 54 50
22 55 60 48 50
23 57 66 48 48
24 59 62 46 46
25 67 58 46 46
26 65 58 46 46
27 61 58 44 46
28 59 56 46 40
29 57 58 46 ar
30 57 58 44 42
31 57 .- b4 kL]
MEAN 57 63 51 42
WTR YR 1979 MEAN 113 MAX

5994

40

41

1294

488

452
364
364
643
853
594

352

1978 TO SEPTEMBER

APR

400
437
330
330
296

330
246
252
239
217

223
256
242
217
198

192

1713
173
179

173
161
155
15%
167

198
179

173
1715

2217

21

MaY

158
189
249
210
207

207
201
192
176
164

167
152
146
143
135

129
129
135
161
132

123
123
126
118
115

118
118
112
109
109
109

150
37

1979



Table 16. Total nitrite plus nitrate nitrogen for Steiner Branch, 1978 and 1979 water years, in pounds.

TOTAL NO2 + NO3 IN POUNDSs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

nay oct NOV DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 33,7 33,7 31.6 31.7 28.3 11.2 31.7 27.3 4147 195 55,1 39.8
2 32,7 40,7 3045 3.7 28.3 11.2 32.8 2643 39.4 7040 4946 39.8
3 30.5 3648 3045 31.7 2843 12.1 31.7 26.3 37.2 52.8 4545 39,3
4 30,5 34,8 2944 3147 28.3 11,2 31.7 2643 36.1 4742 4340 38.7
5 31.6 33.7 2944 3147 28.3 11.2 2340 2643 35.0 43,0 4le4 37.9
6 30,5 34,8 29.4 30,6 28,3 it,2 162 2542 33,9 288 40.5 37.9
7 30.5 34,8 2944 30.6 2843 11.2 85,0 24,1 33.9 91,0 4045 37.9
8 39.7 34.8 30.5 30.6 28,3 11,2 5044 2844 35,0 67.2 39.7 3649
9 36.8 35.8 31.6 2944 28,3 11,2 40.8 2643 31.7 60,5 38.8 36.9
10 35.8 34.8 32.7 2944 2944 12.1 77.1 2442 30.6 5142 37.9 3649
11 35,8 33.7 32.7 294 28.3 13,0 5064 2642 2945 4644 37.9 3649
12 34,8 32.7 33,7 2944 2944 13,0 39.7 23.0 2844 53.6 37.) 4048
13 33,7 31.6 32.7 29.4 2944 13.0 33,9 695 27.3 5044 36.2 6143
14 32,7 32.7 32.7 29.4 29.4 13,0 29.5 409 27.3 43.9 3642 6240
15 32,7 32.7 32.7 2944 29.4 13.0 2844 222 27.3 4144 37.1 4642
16 32.7 32,7 3247 29.4 28,3 13.0 262 138 7440 4242 4340 4246
17 3l.6 32,7 32.7 30.6 28.3 13,0 25,1 112 707 4)eb 37.1 39.0
18 3l.6 3l.6 32.7 30,6 28.3 13,0 64,1 9443 9140 39.7 4le 210
19 3l.6 31,6 32.7 30.6 28.3 28,4 4444 81.9 7840 38,8 51.2 35,0
20 31.6 31.6 31.6 3046 2843 71.0 37.4 T4e6 4T 365 37.9 109
21 3l.6 31.6 31.6 3046 28.3 161 36,2 6743 4046 151 3642 6248
22 30,5 29.4 3l.6 3046 28.3 167 32.8 62.6 3540 120 3642 5044
23 30,5 29.4 3045 3046 28.3 85,0 35.1 6540 32.8 9444 35.3 4642
24 31.6 2842 3045 30.6 28.3 44 o4 33,9 6042 31.7 75.9 4ot 4345
25 32,7 28.2 30.5 30,6 28,3 32,8 31,7 5545 178 68,7 3246 417
26 32,7 28,2 3045 30,6 28.3 29,5 28.4 5240 53.2 86,3 33.5 4048
27 30.5 2842 3045 2944 2843 31,7 27.3 6042 38.3 65,7 40,5 39,8
28 30.5 29.4 30.5 2843 28.3 33.9 27.3 67.3 32.8 5744 67.2 38.9
29 29,4 30,5 3045 28,3 - 30.6 27.3 53,2 3046 55,1 4545 38,9
30 29.4 31.6 31.6 2843 -——- 30.6 26.2 5048 4840 5240 344 3849
k3 3l.6 - 31.6 28.3 ——— 33.9 = 45,1 .- 60.8 32.6 ==
MEAN 32,3 32.4 31.3 30.1 28.5 32.2 49,6 89,5 6741 85,0 40.5 50.2
WTR YR 1978 MEAN 47.5 MaX 707 MIN 11.2
TOTAL NO2 + NO3 IN POUNDSs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1979
DAY ocT Nov DEC JAN FEB MaR APR MAY JUN JuL AUG SEP
1 4344 46,9 45.2 T 3.4 45,3 276 157 107 60.2 4845 5347
2 45,2 46,9 4542 3l.4 2640 45,3 298 186 102 60,2 48.5 5249
3 48.6 46,9 4846 3.4 28.6 52.6 231 242 102 57.9 55.6 52.0
3 45,2 46,9 417 2846 28,6 59.9 231 206 102 6344 5648 5640
S 50,2 46,9 4649 2846 28.6 58.1 209 203 105 53.3 133 49.6
6 47,7 46,9 4542 2846 3le4 56.2 231 203 96.7 52,1 46,0 48,3
7 45,2 45.2 4640 28.6 314 58,1 177 197 9944 52,1 4448 5044
8 45,2 45,2 4542 3le4 2846 S4 .4 181 188 99.4 50,9 4448 504
9 55,0 45,2 43e4 3l.4 2846 52.6 176 174 99.4 50.9 161 49.6
10 53,5 45,2 4245 2846 28.6 50.8 158 162 121 5049 159 S0e4
11 50,2 44,3 4443 26,0 28.6 52,6 162 165 99,4 5049 92.0 4749
12 47147 4344 4542 2846 28.6 5642 183 151 944l 50.9 65.9 4740
13 46,0 63,9 4643 3444 28.6 61.8 175 145 91.6 5644 6346 4642
14 45,2 51.9 4443 3le4 28.6 67.4 158 143 8940 97.0 6let 45,3
1s 46,0 4846 4443 31.4 28.6 65.6 145 134 89.0 4440 5941 Ghet
16 46,9 4609 4443 28.6 2640 63,7 141 129 8644 5241 5648 4beb
17 4640 93,0 4344 31,4 2846 65,6 137 129 83.9 50,9 90.0 4543
18 46,9 68,0 43e4 37.4 28.6 98.0 129 134 8644 49,7 118 4543
19 4649 53,5 43e4 4046 28.6 558 129 160 8644 4845 7648 43,5
20 7.7 50,2 4344 4440 2846 729 133 132 102 48.5 121 4543
21 4846 48.6 4542 4745 3.4 469 129 123 89.0 48.5 83.1 4345
22 47,7 4747 4245 4745 314 564 120 123 83.9 5648 85,2 4246
23 48.6 5042 4245 4440 5540 774 116 126 83.9 49,7 T4eb 43.5
24 49,4 4846 4146 4046 4745 578 116 118 81.3 50,9 70.3 4345
25 52.7 46.9 41.6 4046 4440 418 125 115 78.8 Ste4 6740 43,5
26 51.9 4649 4146 4046 40,6 276 145 118 78.8 50,9 64,8 417
27 50.2 4649 4047 37.4 4046 231 133 118 7848 48,5 72,5 40.8
28 49,4 4640 4146 3144 4046 231 129 113 81.3 4845 6740 39.8
29 48,6 4649 4146 2640 - 368 129 110 916 62,5 73.5 417
30 48.6 46,9 4047 3443 -—— 463 129 110 89,0 5049 6346 39.8
31 48,6 - 4047 2846 - 345 -—- 1o .- 91.6 6le4 -
MEAN 48,2 50,0 43.8 3440 32.4 228 164 149 9246 55,2 7649 4643
WTR YR 1979 MEAN 85,5 MAX 774 MIN 2640



Table 17. Total ammonia nitrogen for Steiner Branch, 1978 and 1979 water years, in pounds.

TOTaL AMMONTA NITROGEN IN PNUNDSs WATER YEAR OCTOBER 1977 Tn SEPTEMBER 1978

Jay ocT NUV DEC JAN FEB MAR APR May JUN JuL AUG SEP
1 .1 ol o2 <3 .3 “ .7 o3 .9 42 1.7 o1
2 .l ol .2 o3 .3 o .8 o3 .8 4,8 9 .l
3 o) ol o2 o3 .3 o o7 3 o7 1.3 N el
4 o1 ol o2 .3 o3 o 7 .3 o7 o7 o4 o1
] el .1 .2 o3 .3 X3 .7 o3 .6 S o3 ol
6 ol ol 2 *3 3 o4 19 .2 .6 42 3 ol
7 .1 .1 .2 o3 o3 o 9.0 .2 .6 8.8 o3 ol
8 .1 .1 .2 .3 .3 . 3,4 o .6 5e3 o3 ol
9 .1 .1 .2 .3 .3 oh 1.6 o3 1} 2.9 .2 ol
10 o1 .l o2 o3 .3 oh 9.7 .2 5 1.1 .2 ol
11 ol o1 .2 o3 o3 .5 3.4 .2 5 .6 .2 ol
12 .l .1 .2 o3 o3 .5 1.5 1.6 o 1.4 o2 ol
13 .1 ol .2 o3 ) .S .9 263 o4 1.0 .2 1.3
14 o1 .1 .2 .3 .3 5 o5 45 oo 5 .2 1e6
15 .1 .l .2 .3 .3 5 o5 12 o4 o3 .2 .2
16 o1 o1 o2 o3 o3 .5 o4 706 18 o4 o6 ol
17 o1 o1 .2 .3 .3 .5 o3 Se2 278 «3 .2 245
18 .1l ol .2 o3 .3 5 Te7 3.8 14 o3 .3 79
19 .l o1 .2 o3 .3 .6 2.2 3.0 447 .2 1.l 2.8

20 ol Y .2 o3 .3 9.8 1.2 2.5 1.2 145 .2 16
21 o1 .1 .2 .3 o3 49 1.1 241 5 35 o2 S5e4
22 .1 ol o2 .3 o3 28 o7 1.8 o2 22 o2 o7
23 ol o1 .2 »3 .3 14 1.0 1.9 ol 15 ol o2
24 .1 .l .2 .3 .3 2.2 .9 1.7 .l 10 o1 .2
?5 ol o1 .2 .3 o3 .8 o7 15 25 5.9 ol o2
26 .l ol .2 .3 .3 o5 5 1.5 2.5 13 ol o2
27 .l .l .2 o3 o3 o7 s 1.7 «3 6.6 o3 .2
28 o1 1 .2 o3 .3 .9 ot 2.1 ol 2.1 5.3 o2
29 ol ol .2 o2 - .6 b 1e4 ol 1.7 6 o2
30 o1 ol o2 .2 -— .6 s 1.2 666 1e2 ol o2
31 ol -—- o2 .2 -—- .9 --- 140 -—— 11 o1 .=
MFAN .1l ol .2 o3 o3 3.8 2.4 12 12 12 5 3,7
WTR YR 1978 MEAN 440 . MAX 218 MIN ol

TOTAL AMMONIA NITROGEN IN POUNDSs WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

DAY ocT NOV nEc JAN FEB MAR APR MAY JUN JuL AUG SEP
1 o? «3 oo .3 o3 .8 5.2 o3 .3 .6 o .9
2 2 «3 b .2 2 .8 646 le7 3 6 b .9
3 .4 .3 o7 .2 .2 1.6 3.0 3.9 o3 o5 1.5 9
4 2 3 6 .2 2 2.1 3.0 2+4 .3 o7 1.8 1.0
S o7 3 5 .2 .2 1.9 2.2 2.3 1.0 3 25 8
6 o3 .3 s .2 o3 1.7 3.0 2.3 o7 o3 3.1 o8
7 .2 .2 o5 o2 .3 1.9 143 2.1 o8 «3 240 ]
8 .2 o2 s o2 .2 1.5 1ot 1.8 .8 o3 2.0 .8
9 2.1 .2 .3 .2 .2 1.6 1.2 1e4 .8 o3 27 ]

10 1.5 .2 .3 .2 .2 1.2 9 1.2 1.5 3 20 .8
11 .2 .2 4 o2 .2 1.4 .9 1.2 o8 »3 3.1 o8
12 .3 .2 % .2 2 1.7 let 9 o7 o3 1.1 o7
13 2 5.6 s 3 .2 2,4 1.2 +8 o7 3 8 o7
14 o2 1.0 EX s 2 2 3.2 9 o8 .6 15 6 o7
15 .2 o s o2 o2 2.9 o7 o7 ) 2.1 s o7
16 o3 .3 o .2 .2 2.6 .6 .6 ) .8 o3 o7
17 .2 8,3 o3 o2 .2 2.9 6 6 o5 o7 6.2 o7
18 o3 3.2 «3 o3 .2 11 5 o7 .6 o5 22 o7
19 <3 let o3 o4 2 95 5 1e1 .6 . .6 o7
20 .3 .9 «3 s .2 61 «5 .6 .9 .o 19 o7
21 o o7 .4 o5 o3 28 o5 .5 6 X 1.2 o7
22 o3 .6 3 «5 .3 60 ol o5 5 1.8 let .6
?3 s 14 o3 o 9 109 o3 o5 5 5 1.2 o7
24 5 o7 2 o 6 76 «3 b o5 o7 1.0 o7
25 1.2 5 .2 . .6 14 b o b 1.2 1.0 o7
26 1.0 o5 .2 o «5 5.2 o7 o oo o7 140 6
27 o7 5 .2 .3 o5 3,0 +5 oo .o .8 lel 6
28 «5 .5 .2 .2 .5 3.0 - oo 5 o 1.0 .6
29 oo o5 .2 .2 ——— 13 oo % o7 .o lel .6
30 s o5 .2 3 ——— 26 s s .6 b6 1e0 N
3 oo —— o2 .2 -—— 10 —— oo - o7 .9 -
MEAN o5 1.0 .6 o3 .3 18 1.3 1.0 o6 1.2 448 o7
WTR YR 1979 MEAN 2.5 MAX 109 MIN .2



Table 18. Total phosphorus for Steiner Branch, 1978 and 1979 water years, in pounds per day.

TOTaL PHOSPHORUS IN PUUNDS PER DAYs WATER YEAR OCTORER 1977 TO SEPTEMBER 1978

DEC

50
«50
50
.40
40

.40

MIN

Y]
50
«50
<50

+50
«50
<50
50
.50

«50
«50
«50
«50
«50

«50
50
«90
50
50

50
<50
+50
«50
+50
«50

»50
40

«30

Jan

«50
-1
«50
50
-1

50
-1
50
040
04U

40
40
«40
40
40

.40
«50
«50
50
+50

«50
+50
+50
+50
«50

50
°40
v40
«40
40
40

«50
+40

FEA

40
«40
40
40
40

«40
«40
+40
40
)

40
.40
v40
o40
)

.40
4D
040
40
.40

60
040
40
.40
40

.40

MAR

40
«40
40
40
o4l

40
.40
o490
40
Y
+50
«50
«50
50
«50

«50

APR

2ehu
2,80
2.60
2460
2430

22.00
4,80
2,20
1.50
4,90

2.20
laay
1.00
<80
oT0

60
60
3,40
1.70
1.20

1.20
1.00
1.10
1.00

«90

« 70
70
70
70
60

22
«60

TOTAL PHOSPHORUS IN POUNDS PER DAYs WATER YEAR

nay ucT NOV
1 1 50
2 50 «70
3 50 «6U
4 «50 60
L) 50 «50
6 50 60
7 50 o6l
8 $ 70 60
9 oh0 L1
10 -1 60
11 60 »50
12 60 50
13 50 «50
14 «50 50
15 <50 «50
16 +50 «50
17 50 o450
18 50 50
19 -1 50
20 50 50
21 «50 50
22 50 40
23 «50 40
24 <50 o4
25 «50 o4
26 450 40
27 50 40
28 50 4y
29 .40 +50
30 .40 «50
3l «50 ——
MaX 70 70
MIN 40 40
WTR YR 1978 MAX 1300
DAY ocT NOV
1 *90 1.20
2 l.00 1.20
3 1.30 1.20
4 1.00 1.20
5 1.50 1.20
6 1.20 1.20
7 1.00 1,00
8 1.00 1400
9 2400 1.00
10 l.80 1.00
11 «80 1.00
12 le20 «90
13 lelo0 3.30
14 l1.00 1,60
15 1.10 1,30
16 1,20 1.20
17 1.10 12.00
18 1.20 3.50
19 1.20 1.20
20 1.20 «30
21 1.30 70
22 1.20 «60
23 1.30 «90
24 1.40 «70
25 1.70 »60
26 1.60 «60
27 1.50 260
28 l.40 50
29 1.30 «60
30 1.30 +60
31 1.30 ——
MAX 2,0 12
MIN 1 «50
WIR YR 1979 MAX 114

MIN

DEC

«50
50
.70
«60
«60

50
«50
#50
&0
+30

40
240
40
40
40

40
oD
«40
040
40

«50
«30
+30
«30
«30

+30
«30
+30
«30
«30
.30

70
«30

«20

JAN

«20
20
20
.20
20

20
«20
«20
«20
20

.20
20
.20
.20
«20

«20
.20
«30
«30
«30

.40
040
«30

«30
«30
«30
.20

20
.20

&0
«20

FER

20
20
20
220
20

.20
20
20
20
.20

20
«20
20
20
.20

«20
20
«20
20
20

20

MAR

30
«30
«50
+80
70

«60
70
60
«50
«50

«50
60
*90
1.20
1.00

1.00
1400
11.00
114.0
6500

40,00
52.00
83,00
49.00
11.00

9.10
6400
6,00
18.00
31.00
15,00

114
«30

51

APR

9.1

1.2

MAY Jun
o60 1.10
-1 90
50 80
S0 -1
50 o 70
50 Ty
<50 70
<60 70
-1 .60
50 60
«50 50
11.00 «50
403,0 50
62.00 «50
12.00 50

9,00 56400
6,20 962.0

4,50 12400
3450 3.70
2.90 2400
2.40 1.50
2.10 1.10
2430 .90
2.00 90
1.70 15400
1.50 2460
2,00 1+30
2.40 290
le60 «80
1.40 7.70
1.20 -
403 962

.50 «50

OCTORER 1978 TO SEPTEMBER 1979

MAY JUN
1.2 1.00
1.8 «90
4e7 «90
3.4 «90
3.4 90
3.4 1.2¢
3.2 «80
249 «80
2.5 «80
2.2 1.20
2.3 «80
1.9 +80
1.8 .70
1.7 .70
1.5 70
le4 .70
les 60
1.5 70
2.1 70
1.5 *90
1.3 70
1.3 «60
1.3 »60
1.2 .60
1.1 +50
1.2 «50
1.2 «50
lel 60
“le0 «70
1.0 .70
1.0 -
4e7 1.2
1.0 «50

JUuL

194
9.6
2.6
1.8
l.4

291

le7

1300
1.0

JuL

60
60
«60
+80
40

«80
«80
.70
70
«70

70
«70
«50
23.00
l.70

l.20
le10
1.00

90

2,60
1.10

23
40

AUG
«90

1.60
1.70
79.00

7.20
2,00
2,00
40,00
55.00

4.60
5.90
S5¢40
4490
4440

3.90
16400
61.00

9.10
33,00

11.00
T+60
8,40
T7.10
6.20

570
7.80
6420
8,10
S5e40
4090

79
90

SEP

40
40
o4l
30
«30

«30
«30
30
=30
30

«30
040
9.00
2400
«60

«50
2410
200,0
1460
22400

4400
2,00
1.80
1.60
140

1.30
1.30
1.20
1,10
i.10

200
30

SEP

449
46
4e3
S5¢6
3.7

3.4

3.9

2.5

245
2.7
2.7
243
2.7

2.3
2.2

2.3
243

240
1.8
1.7
2.0
1.7



Table 19. Total orthophosphorus for Steiner Branch, 1978 and 1979 water years, in pounds.

TOTAL ORTHOPHOSPHORUS IN POUNDSs WATER YEAR OCTOBER 1977 TO SEPTEMHER 1978

0AY ocr NOV DEC JAN FER MAR APR MAY Jun JuL aAlo SEP
1 o 10 .10 o100 .10 o10 o0 .50 «30 40 23 1.8 olu
2 »10 29 .0 .10 .10 .10 S0 «20 40 be8 1.0 «10
3 o190 20 .10 «l0 .10 .10 «50 20 40 1e4 .60 .10
4 .10 .10 <d0 olv .10 o 10 50 20 «30 «80 «50 «10
5 oo e 10 «10 .10 .10 .10 o4u .20 «30 «50 «40 «10
6 10 ol 10 .10 o 10 o1y 11 20 «30 42 «30 .10
7 o 10 .10 .10 .10 10 .10 4.0 .20 30 B2 «30 +10
A W20 .10 .10 .10 o19 o 10 lel «30 »30 543 «30 o0
9 20 <10 .10 «10 .10 .10 70 .20 «30 3.0 «30 .10
10 10 ol olu ol0 .10 10 240 .20 «30 le2 20 «10
11 .19 .10 .10 .10 .10 .10 161 .20 «20 «70 .20 .10
12 ol0 o10 .10 o10 o10 .10 o7V 2.1 .20 1e6 «20 .10
13 10 10 .10 .10 10 10 «50 73 20 1.1 #20 le4
14 10 10 .10 .10 10 «10 o4V 1R 20 «50 «20 1.6
15 o 10 .10 .10 .10 ol0 .10 .30 4.2 .20 40 «20 .20
16 .10 .10 .l0 .10 .10 <10 .30 3,1 8.0 .40 +50 .10
17 oty <10 .10 .10 .10 <10 .30 2.2 205 «40 .20 «60
18 10 .10 .10 .10 .10 .10 1.8 1.7 10 «30 40 37
19 .10 L1 <10 .10 <10 o40 «R0 1.3 2.3 «30 1e2 «20
20 a1 .10 «10 .10 «10 st «6U 1.1 «90 166 .20 940
21 «19 10 W10 .10 «19 18 «60 1.0 50 12 20 1.7
?2 10 .10 10 «10 <10 15 40 .80 +30 9.0 .20 40
23 W10 «10 .10 <10 10 5.6 «50 +90 «20 7.0 «20 20
24 o 10 .10 .10 o106 .10 lel W50 .80 .20 5.0 .10 .10
?5 .10 olo .10 10 .10 50 40 70 15 4e2 .10 .10
26 o1V 10 .10 .10 .10 <40 +30 «50 1.4 6.5 .10 .10
21 o100 .10 Y] .10 o10 «50 «30 +80 Y] 4e7 +30 .10
238 .10 .10 .10 .10 el0 «60 30 1.0 «20 2.3 5.3 o100
?9 10t e 10 .10 .10 -— «50 #30 «60 .20 1.8 «60 .10
30 10 o 10 <10 o10 ——- 50 «30 »60 le4 13 o10 e10
3l .10 - .10 .10 ——- «60 -— »50 —— 6.0 «10 -

MF AN otl 11 .10 el0 o 10 1.7 le1 3.8 8.3 10 #53 1.8

WTR YR 1978 MFAN 2.4 MAX 205 MIN +10

TOTAL ORTHOPHOSPHORUS IN POUNDSs WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

DAY ucr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 .10 20 +20 .10 .10 .10 3.6 40 «30 «20 «30 «80
2 «20 .20 .20 .10 .10 .20 43 «80 .20 »20 «30 «70
3 «30 .20 +30 .10 .10 «20 2.5 leé «20 220 «50 «70
4 «20 «20 «30 <10 ol0 «30 2.5 1.0 «20 «20 «60 1.0
S 40 «20 «20 «10 «10 #30 2.0 1.0 «30 .10 16 50
6 «30 .20 .20 .10 .10 «30 2.5 1.0 «20 «10 3.6 50
7 «20 »20 «20 10 «10 <30 leé 1.0 .20 +10 1.0 +60
8 .20 «20 «20 .10 «10 .20 1.5 «90 «20 .10 1.0 «60
9 .70 .20 .20 o0 .10 «20 1.3 .70 .20 .10 14 50

1o «60 «20 +40 <10 010 »20 lel «60 «30 210 30 .60
11 .40 « 20 .20 .10 «10 «20 1e2 .70 .20 .10 Sel Y]
12 +30 «10 «30 .10 .10 «30 1.5 +60 «20 .10 400 «40
13 .20 240 »20 .10 .10 40 leé +50 «20 .10 3.0 «30
14 .20 «50 «20 o10 .10 +50 1.1 «50 «20 S.l 2.1 «30
15 .20 «30 .20 .10 .10 «50 «90 40 «20 1.0 1.5 «30
16 .20 .20 .20 .10 .10 «40 «90 «40 20 040 1.0 30
17 .20 4eb «20 »10 .10 «50 «80 .40 .20 40 5.9 30
18 *20 2.0 «20 .10 .10 1.6 «70 .40 .20 30 28 «30
19 .20 «60 «20 <10 ol0 21 «70 260 «20 «30 242 °20
20 «30 40 .20 .10 «l0 19 «80 .40 «20 «30 18 «30
21 «30 «30 «20 «10 »10 12 <70 040 +20 «30 3.2 20
22 »30 «30 .10 .10 °10 20 +60 «40 «20 60 3.8 20
23 «30 *40 .10 210 .20 34 60 40 <20 <30 240 20
24 «30 «30 .10 10 o10 21 «60 «30 20 °40 1.5 20
25 «50 «20 .10 .10 e10 5.8 .70 «30 «20 «50 1.2 «20
26 .50 .20 ol0 W10 .10 3.6 +90 +30 «20 40 1.0 20
27 040 «20 .10 .10 .10 245 «70 «30 «20 «30 1e7 .20
28 30 220 .10 ol0 .10 2.5 40 30 «20 «30 1.2 .10
29 «30 20 10 .10 —-— 67 »40 +30 20 «30 1.8 «20
30 «30 +20 «l0 .10 ——— 11 40 «30 20 *90 «90 o10
31 «30 -—- .10 .10 -—- S.8 - «30 .- Y] «80 -

MEAN «30 «51 .17 .10 ol0 5.5 1.3 «56 .21 46 Sel «38

WTR YR 1979 MEAN 1.2 MAX 34 MIN «10

52



DAY

-
QUVUO~NE VLW

oAy

VBN Vrwn-

MAX

MAX

2.0
1.5

Table 20. Water temperatures of Steiner Branch, 1978 and 1979 water years.

MIN

OCTUBER

MIN
FEBRUARY ~

TEMPERATUREs WATER (DEG. C)e WATER YEAR OCTOBER 1977 Tu SEPTEMHER 1978

MEAN MAX
--- 11.0
- 12.0
.- 12.5
aee 1040
.- 1040

10.5
11.5
12.0
12.5
--- 8.0
-—- 5.6
—— 405
- 5.0
- 7.0
--- 8.5
7.5
5.5
6.0
640
9.0
- 4.5
- 3.5
-=e 5.0
--- 400

11,5 1.0
1045 1.0
11.5 o5
9.5 o5
9.5 1.0
9.5 1.0
1040 -
1045 12.5

TEMPERATUREs WATER (DEG.

MEAN MAX
5 265
1.0 240
1e0 245
1.0 1.0
1.0 1.0
5 3.0
140 3.5
1.5 3.5
1.5 3.5
1.0 S0
1.0 540
2.0 5.0
1.5 4.5
1+ S.0
1.5 $.5
1.0 640
S S5e5
o5 5.5
o5 7.0
150 L
5 6.5
-] T.0
1.5 BeS
245 5,0
245 2.0
1.5 6.5
15 4.5
245 8,5
Rt 10,0
- 11.0
Ll 14.5
1.0 14.5

MIN
NOVEMBER

10.5
10.5
10.0
840
6.5

10.0
1045
11.0
8.0
545

3.0
2.0
1.5
3.0
5.5

Se0
3.5
445

MIN

4,5

MEAN

11.0
11.0
11.5

9.0

845
10.0
11.0
11.5
11.0

6.5

45

MEAN

1.5
1.0
15
1.0

2.0

MAX

MaX

15.5
15.5

15.5

ane

17.5

MIN MEAN
DECEMBER
1.0 2.0
1.0 2.5
.5 5
o5 5
1.0 1.5
.5 .5
5 5
.5 .5
.5 .5
.5 .5
.5 .5
.5 .5
1.0 2.0
2.5 3.0
3.0 3.5
3.0 4.5
5.0 5.0
Se0 5.0
3.5 4.5
1.0 2.0
1.0 145
.5 145
5 1.5
.5 1.5
.5 .5
5 .5
o5 o5
.5 5
.5 .5
.5 1.0
o5 1.5
.5 1.5

C)s WATER YEAR OCTOBER 1977

MAX

TO SEPTEMBER 1978

MIN MEAN
APRIL

645 9.5
35 45
4.0 TeS
T.0 8.5
4.0 645
6.0 Te5
445 9.0
5e5 6.5
5S¢0 8.5
Te0 8,0
5.5 8.0
540 9.0
45 840
4.5 Te5
3.5 8.5
45 9.0
440 Te0
55 15
6.5 Te0
5.5 6.5
4.0 8.5
345 8.0
Te0 9.0
6.5 845
6.0 10.0
Se0 100
565 10.5
6.5 12.0
9.0 115
6.0 10.0
3.5 8.5

MAX

15.0
1640
15.0
10.0

9.0

14.5
10.5
17.0
12.5
2040

18.5
19.5
14,5
110
1440

13.0
17.0
21.0
2045
19.5

21.0
18,0
15,0
2040
23.5

25.5
24,0
23.5
24,0
21.0
23.5

25.5

MIN

JANUARY

MIN
MAY

445
50
545
Te5
65

5.0
90
940
940
Te0

12.0
13.0

9.0
9.0

10,0

9.0
10,0
11.0
13.5

11.0
11.0
13,0
12.5
13.0

15.0
15.5
1640
1640
14.5
135

45

MEAN

MEAN

9.5
10.0
1045

75

9.5
9¢5
1240
1045
13.0

1540
1640
1140

945
11.0

11.5
13.0
15.0
15.5
1645

15.5
14.5
14,0
1640
1840

20.5
19.5
19.5
19.5
18.0
18.5

1440



DAY

0AY

CENG V&N~

MAX

MAX

1445
13.0
14,5
13.5
12.5

12,0
11.0
11.5
12.0
12.5

13,5
12.0
118
10,0
1140

10.5
1040
10.5
11.0
12.0

13,5
12.0
11.0
1040
11.0

10,5
1045

945
10.0
11.0
10.5

14,5

Table 20. Water temperatures of Steiner Branch, 1978 and 1979 water years.

16.5

16,0
17.0
15.5
16,0
17.5

11.5
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TEMPERATUREs WATER (DEG. C)s WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN

19.5

18.0
8.5

MAX

21.5
18.5
17.5
20.0
23.0

23.0
21.5

17.0
19.5

2340

MIN

JuLy

17.5
1645
15.5
1540
15.%

17.0
16,5

2040
17.0

16,0
15.5
14.5
13.5
13.5

15.5
14.5
14,0
16.0
14.5
13.0

13.0

MEAN

19.5
17.5
16.0
1740
19,0

20,0
1940

2l.5
19.0

18.0
17.5
1740
165
16.5

17.5
17.5
17.0
17.8%
15.0
1640

17.5

MAX

2240
19.0

18.0
1745
2040
19.0
18.5
18,5

2240

MIN

AUGUST

13.5

17.5
17.0

1640
16,0
1545
15.0
13.5
13.5

13.5

TEMPERATUREs WATER (DEG. C)o WATER YEAR OCTOBER 1978 TO

MEAN

12.0
12.0
13.5
12.0
12.0

11.5
10.0

11.0
12,0

12.5
11.0
10.0
9.0
945

9.5
8.5
9.0
9.0
10,0

11.5
11.5
10.0

10.0

9.5
8.5
8.0
9.0
9.5
9.0

10.5

MAX

940
105
11.5
1240
11.5

10,0

9.0
10,0
10.0

9.0

10.0
7.5
6.5

6.0
645
8.0
6.0
4.0

4.5
4e0
6.0
Se5
4.0

5.0
640
4.5

2.5

12.0

MIN

NOVEMBER

6.0
645
7.0
9.0
9.0

7.0
SeS
5.5
7.0
7.5

7.0
6.5
75
4.5
4.0

3.0
6.0
6.0
3.5
3.5

3.0
2.5
3.0
3.0
2.0

3.5
4.0
2.0
200

1.0

MEAN

7.5
8.5

10.5
10.5

9.5

7.8
8.5
9.0

8.5
7.0
8.5
6.0
Se0

4.5
645
7.0
4.5
3.5

3.5
3.5
4.5
4.0
3.0

4.0
5.0
245
4.0
2.0

6.0

54

MAX

3¢5
3.0
3.0
2.5
4.5

3.0
2.5
1.5
1.5

2.0
4.0

3.5
4.0

4.5
3.0
4.5
445
5.0

3.0
3¢5
4.5
405
2.5

2.0
1.5
2.0
3.0
1.5

Se0

MIN
DECEMBER

2.0
1.5
145
1e0
2.5

-
145
1e0
1.0
1.0

1.5
2.0
1.5
1.5
245

2.5

2.0
3.5
3.0

1.0
200
240
2.0
1.0

1.0
1.0
1.5
2.0
1.5
1.0

l1e0

MEAN

MAX

19.0
19.0
2040
19,0
18.5

19.0
195
205
2040
20,0

2040
18.0
1640
18.5
1840

1640
17.0
18.0
2040
1840

15.5
15,0
1445
15.5
14.5

15.0
15,0
13.5
13.5
12.5

20.5

SEPTEMBER 1979

MEAN

3.0
2.0
240
240
3.5

245
1.5
1.5
1.0

1.5

2.5
245
3.0

3.0
240
3.5
400
4.0

2.0

3.5
400
200

1.5
1.5
1.5

245
1.0

MAX

1.5

1.0

1.0
1.5
3.5
3.0
245
2.0

3.5

MIN

MEAN

SEPTEMBER

14,0
14.0
1545
14.5
13.5

13.5
13.5
15.5
15.5
1540

15.5
16,0
15.0
15.0
13.0

14.5
14.5
15.0
1540
14.5

13.5
10,5
10,0
10.5
10.5

10.5
1240

945
10.5
11.5

MIN

JANUARY

1.0
1.0

o

P i

1.0

1.0
1.5
240
1.0

1.0
5

1645
16.5
17.5
1645
16.0

16,0
16.5
1840
17.5
17.5

175
1645
15,5
165
15,5

15.5
15.5
16.5
175
17.0

1440
12,5
12.5
1340
12,5
12.5
13.0
11.5
1240
12.0

15.5

MEAN

1.0
1.0

1.0
1.0

3.0
245

1.5
1.5



Table 20. Water temperatures of Steiner Branch, 1978 and 1979 water years.

TEMPERATUREs WATER (DEG., C)s WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

0AY MAX MIN  MEAN MAX MIN  MEAN MaX MIN  MEAN MAX MIN  MEAN
FEBRUARY MARCH APRIL MAY
i 140 1.0 1.0 6.5 3.5 5.0 7.0 645 6.5 11.5 5.0 8.5
2 2.0 1.0 1.5 5.0 3.5 4.0 6.5 5.5 6.0 1040 8.0 9.0
3 2.0 1.0 1.5 5,0 4.0 4.0 7.0 5.5 6.5 2340 840 11.5
4 1.0 1.0 1.0 5.0 3.5 4.0 7.5 6.5 7.0 1540 645 10.5
5 1.0 1.0 1.0 5.5 3.0 4.0 7.5 1.5 6.0 14.5 6.5 1045
6 -—- ~—- - 6.0 1.5 40 9.0 1.0 4.5 22,5 9.0 13.0
7 --- ——- ——- 5.0 4.0 4.5 8.5 3.5 5.5 16.5 10.0 1340
8 - — See 6.5 3.5 5.0 6e5 4e0 5,5 1940 10.5 15.0
9 -—- ——- - 645 1.5 4.5 7.0 4.5 5.5 2145 12,0 16,5
10 - -— - 2.0 1.0 1.0 10.0 3.0 6.5 2240 12.5 17.0
11 e - - 4.0 1.0 2.0 600 5.0 5.5 1645 15.0 1545
12 1.0 .5 140 6.5 1.0 3.0 14.5 5.5 10.0 - -— -
13 2.5 1.0 1.5 8.5 - -— 12.0 740 9.0 - -—- ——-
14 2.5 1.0 2.0 5.5 1.0 3.5 11.5 5.0 8.0 1640 12.0 14.0
15 2.5 2.0 2.5 5.5 1.0 2.5 13.5 6.5 9.5 18,0 8.5 13.0
16 2.0 1.0 1.5 7.5 1.0 400 1440 5.0 9.5 18,0 7.5 13,0
17 1.0 1.0 1.0 5.5 3.5 5,0 1540 5,5 10.0 2040 10.5 15,0
18 1.0 1.0 1.0 8.0 3.5 6.0 1445 640 10.5 17.5 13.0 15.5
19 1.0 1.0 1.0 4.5 3.0 3.5 9.5 7.5 8.5 2040 12.5 15,5
20 -— - - 7.0 3.0 4.5 10.5 8.0 9.5 19.0 10.0 1445
21 - ——- - 7.0 4.0 5.0 1540 9.0 11e5 17.0 8.5 1245
22 .- --- --- 7.5 4.0 6.0 17.0 7.0 11e5 12,5 8.5 11.0
23 -—— — - 6.5 5.0 6.0 17.0 7.5 12.5 12.5 9.5 1l.0
24 - — - 540 2.5 3.5 12.0 9.5 11.0 9,5 7.5 8.0
25 2.5 .5 2.0 8.0 2.5 4.5 14.5 10.5 12.5 -—- - -
26 3.0 1.0 1.5 7.5 2.0 4.5 13.5 8.5 - -— -
27 4.0 1.0 2.0 9.5 2.5 5,5 -—- e == - -—-
28 4.5 1.0 3.0 645 445 5.5 —-- ——- - - -—-
29 -——- - -——- 6.0 5.5 6e0 -—— —- —— -—— -——-
30 ——- - - 8.0 6.0 740 9.5 7.5 - -—- -
31 ——- -—- e 7.5 7.0 7.0 - ——— ——- ae= -
MONTH 4.5 .5 1.5 9.5 1.0 445 17.0 1.0 8.5 23.0 5.0 13.0

TEMPERATUREs WATER (DEG. C)9 WATER YEAR OCTUBER 1978 TO SEPTEMHER 1979

0aAY MAX MIN MEAN MAX MIN ME AN MAX MIN MEAN MAX MIN MEAN
JUNE JULY AUGUST SEPTEMBER
1 - == L 2le0 13.0 17.0 - - —— 20,0 16,0 18.0
2 - - 2140 13.0 17.0 ——- .- Rt 19.5 1540 170
3 - —— 2045 1440 17.0 LAt Ll Lt 18.0 1440 16,0
4 - Lol 2le0 15,5 1745 —— - it 1840 13.5 1545
5 aiaid Rl 19.5 12.5 15.5 - - - 18.5 13.5 1640
6 - - — 18,0 1145 14,5 20.0 17.5 19.5 18.5 14.5 16.5
7 —— et - 1845 12.0 15.5 23.0 1640 195 15+5 12.0 13.5
8 16,5 15.0 16,0 20.0 1245 1640 19,5 175 18.5 1445 10.5 1245
9 16.5 14,0 15.0 20.5 13.0 16.5 2145 1845 19.5 1640 11.5 l4.0
10 15.5 12.5 14,0 2l.0 1440 17.5 20.5 175 19.5 1840 1440 1640
11 20,0 10,5 1540 18,5 15.0 17.0 1840 1440 1640 1845 14,5 1640
12 2040 12.5 16.0 2140 14.5 175 1840 J2e5 15.0 1745 13.5 1645
13 19.0 12.0 1640 1840 1649 16.5 15.5 1445 150 1645 14.0 15.0
14 215 13.0 17.0 20.5 15.5 18,5 16.5 12.5 1445 1440 11.0 1245
15 23.0 15.0 19.0 21.5 1540 18.0 16.5 11.0 13.5 1440 95 12.0
16 21.0 15,0 18.5 20.0 14.5 17.5 14,5 11.0 12.5 1540 10.0 12.0
17 2045 15.0 17.5 1940 1445 16.5 1840 13.5 1445 1540 10.0 12.5
18 1640 13.0 1445 16.0 12.0 13.5 17.5 15.5 1645 15.5 11.0 13.0
19 _ 2045 12.5 1640 oo —— Lt 17.0 1445 1545 1345 1040 1240
20 21.5 15.0 18.5 == - e 1840 1640 17.0 1540 95 1240
‘21 22.5 1445 18,5 oo —aw 175 1540 1640 1445 11.5 13.0
22 2045 13.5 16.5 Ll e 18.5 1540 1645 12.5 9.0 10.5
23 17.0 13,0 15.0 Ll m—— 17.5 1445 1640 12.5 845 10.5
24 1945 11.0 15.0 - - Rdatd 1640 12.5 1445 1240 10.0 11.0
25 19.5 10.5 15.0 Akl —-—— e 17.0 12.5 1445 14,0 10.5 12.0
26 21.0 11.5 1640 Ed el - 18.0 13.5 15.5 1445 1040 12.0
27 1945 14.5 17.0 ——- — 1840 15.0 1640 1445 10.5 12.5
28 1945 13.5 16.5 — - 17.5 1440 1545 1540 10.5 1245
29 17.5 14.5 16.0 ea= —aa 19.0 15.0 1740 1540 1240 13.5
30 21.0 13.0 1645 m— -— —— 1940 14,0 16.5 14.5 12.0 1340
31 - w—- - Ll - - 19,0 1445 17.0 ——- ——= Lt
MONTH 23.0 10.5 16,5 21.5 11.5 16,5 2340 11.0 16,0 20,0 8,5 13.5
YEAR 23.0 «5 95
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Table 21. Specific conductance of Steiner Branch, 1978 and 1979 water years.

MAaX

572

572

Max

561
551
551
556
S48

564
561
551
548
566

564
548
551
559
551

559
566
566
561
551

559

SPECIFIC CONOUCTANCF (MICROMHOS/CM AT 25 DEGe C)s WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MIN

OCTUBER

556

545
537
538
932
523
526

523

ME AN

549

MAX

577
591
591
588
s77

572
588
588
588
580

574
569
566
566
S574

574
572
572
569
s72

566
564
566
566
517

619
585
559
s77
572

619

MIN
NOVEMAER

564
561
588
559
569

551
569
582
s17
512

564
561
561
561
566

569
566
564
564
564

561
561
$37
556
545

580
543
545
545
545

537

MEAN

572
578
591
579
573

565
579
587
582
575

570
567
564
565
570

572
568
568
567
568

564
563
550
560
558

599
558
554
562
559

570

MAX

551
559
585
591
559

597
607
564
572
569

569
556
545
561
564

564
566
574
580
569

559
566
561
561
597

597
574
559
526
523
528

607

MIN
DECEMBER

540
548
559
556
537

548
Ss61
543
551
551

551
543
s23
548
553

559
508
532
572
548

553
559
553
543
556

559
553
523
513
518
5140

508

MEAN

546
553
574
s72
550

5715
585
553
564
562

559
551
532
554
560

563
536
558
s17
556

SS7
563
558
555
583

574
564
S37

521
522

556

MAX

526
551
548
540
523

526
526
561
588
572

553
540
508
504
S17

519
519
519
515
515

517
523
517
517
561

553
566
566
572
574
561

588

MIN

JANUARY

513
528
528
S13
515

517
521
s21
561
543

528
508
497
497
506

513
513
510
508
510

513
510
510
508
548

532
551
548
551
543
543

SPECIFIC CONDUCTANCF (MICROMHOS/CM AT 25 DEGs C)s WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MIN
FEBRUARY

537
540
535
540
543

540
535
535
535
535

532
535
535
537
535

535
532
526
526
526

526
523
519
526
526
528

523

519

MEAN

550
546
547
548
547

554
550
544
543
551

549
543
544
546
544

546
550
548
Seé
539

54l
542
532
532
532

535
536
532

543

MAX

548
551
548
574
s17

S48
553
556
S61
548

535
540
548
543
545

551
551
548
530

424
434
412
458
486

522
541
543
545
545
540

577

MIN
MARCH

523
523
526
535
532

528
530
530
528
523

517
526
s28
526
530

532
532
506
404

255
309
343
433
478

506
533
535
537
532
523

255

ME AN

534
535
536
551
553

539
539
540
541
535

527
536
540
536
537

540
542
537
513

342
372
390
447
483

515
535
539
541
539
533

515

MAX

535
530
532
530
526

530
553
556
561
547

552
555
552
549
551

549
547
537
539
544

546
546
544
549
549

549
554
552
548
553

561

MIN
APRIL

521
513
513
Ss13
461

412
528
542
s17
505

537
520
518
S1a
504

502

486
530
s22

522
520
527
527
s12

515
517
506
518
518

412

MEAN

530
521
526
523
Sle

481
540
550
549
531

546
543
540
537
535

532
534
515
536
535

534
535
$37
539
535

534
536
532
536
540

533

MAX

551
553
586
553
555

550
565

562 .

564
561

561
548
432
477
497

505
517
s27
584
572

567
566
588
591
590

588
584
576
602
582
574

602

MIN

MAY

525
525
499
517
534

515
536
528
543
528

517
464
27
385
485

502
508
Sle
470
543

530
536
577
546
537

535
494
489
543
553
551

27

MEAN

516

539
525
520

S22
524
533
575
558

542
524
503
S01
513

516
516
515
513
513

515
518
518
515
558

547
559
560
563
559
554

531

MEAN

537
539
538
535
545

537
555
546

- 554

547

545
531
381
453
492

504
s12
519
505
562

556
557
584
S77
571

566
558
554
566
572
566

538
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Table 21. Specific conductance of Steiner Branch, 1978 and 1979 water years.

MaX

588
572
561
580
580

s77
573
565
563
561

598
593
583
578
579

576
552
593
611
582

577
572
561
556
S48

585
577
564
553
543

Max

600
595
591
596
591

596
592
592
590
598

601
642
595
585
580

579
572
573
S71
570

571
569
567
563
567

568
561
556

556
554

642

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DFG, C)s WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MIN
JUNE

559
551
545
548
564

556
541
549
542
547

553
577
573
570
565

285
173
563
560
877

569
561
556
545
176

508
564
553
540
425

173

SPECIFIC CONDUC

MIN

OCTOBER

593
585
585
589
587

592
587
585
585
588

596
553
584
579
575

571
567
568
566
567

560
564
557
558
564

554
555

550
551
548

548

MEAN

569
565
555
558
s70

568
561
558
557
555

s75
587
579
s575
S74

488
327
584
589
580

574
567
560
552
413

569
574
559
548
488

549

MEAN

596
591
589
592
588

593
590
588
586
593

599
596
589
583
579

576
571
571
569
569

567
567
563
560
566

561
857
554
553
551

576

TANCE

MAX

569

-

579

579
6l2
621
622
610

609
616
613
609
600
597

622

MIN
JULY

149
577
591

370
S571
617
605
602

486
592
599
593
590
378

90

MEAN

427

604

571
611
608
603
597
538

562

MAX

532

(MICROMHOS/CM AT 25 DEG. C)+ WATER

MAX

549
552
553
554
553

554
548
551
552
551

552
551
548
553
556

655
556
553
554
585

558
559
555
559
557

561
559
558
566
558

566

MIN
NOVEMBER

546
547
548
547
548

545
S44
547
550
549

550
547
526
538
550

548
493
s22
549
552

653
552
551
552
549

558
557
550
555
554

493

MEAN

548
550
551
550
551

549
546
548
550
550

551
549
535
S47
554

552
516
542
552
554

557
557
554
554
554

559
559
553
561
556

550

57

MaXx

563
560
555
556
565

563
562
565
577

576
598
571
578
577

576
575
574
573
572

571
573
574
571
572

574
591
567
560
558
L)

598

MIN

AUGUST

526

MEAN

594

530

MAX

528
523
s21
S17
513

510
508
s82
574
564

553
543
532
523
535

530
526
493
530
526

532
540
535
535
530

526
528
52l
519
515

582

MIN MEAN
SEPTEMBER
517 524
515 519
510 517
508 Sla
506 509
502 506
500 504
502 526
564 571
S53 560
543 550
535 538
504 513
500 513
521 528
526 528
476 519
267 404
497 520
396 459
495 521
528 535
530 533
528 530
521 526
519 522
519 523
515 518
513 515
513 514
267 s19

YEAR OCTOBER 1978 TO SEPTEMBER 1979

MIN
DECEMBER

557
554
S44
545
557

500
560
561
557

567
536
566
570
569

568
570
569
570
567

568
567
566
563
562

563
565

552
553
555

500

MEAN

561

549
550
561

561
560
563
568

s71
568
569
574
573

572
571
5712
572
571

569
570
570
568
568

567
578
562
558
555
556

566

MaX

563

557

581

587
597
628
596
596
623

628

MIN MEAN
JANUARY

554 558
554 556

487 555
559 561
562 565
564 570
577 579
583 584
589 594
595 601
588 594
589 593
557 592
487 577



N e e bt b b o e e
DOVBPNDI NS W~ CO®NO NP WN -

VIRV E\VIR VY]
N&Wwn -

26
27
»8
29
3l

MONTH

nay

MONTH
YEAR

NOTE 3

Table 21. Specific conductance of Steiner Branch, 1978 and 1979 water years.

Max

612

616

579

582

MAX

558

535
526
513
510
506

504
499

SPFCIFIC CONDUCTANCE

MInN

FEBRUARY

585
586
579
569
616

571

572

MEAN

598

575
S75

(MICROMHOS/CM AT 25 DEG.

Max

569
592
574
548
572

S74
572
569
564
569

572
S4u
532
521
537

539
s23
510
376
489

524
504
472
500
535

592
569
553
5009
454
474

592

MIN
MARCH

556
536
528
530
548

569
564
559
543
537

521
523
504
508
513

510
510
376
337
398

456
397
429
447
511

489
548
502
406
430
446

337

ME AN

564
562
552
538
560

571
567
564
555
554

546
531
520
514
523

520
516
472
349
453

492
460
449
481
523

547
556
521
456
445
459

514

C)vy WATER YEAR OCTOBER 1978 TD SEPTEMBER 1979

MAX

497
504
533
542
597

606
601
595
575
569

568
567
569
565
567

561
S49
541
536
564

543

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C)s WATER

MIN

JUNE

495
486

4903

72

MEAN

553

MAX

MIN

JuLy

MEAN

MAX

624

541

589
631
654
612
626

635
517
555
593
612

618
637
616
608
592

588
5712
575
558
S44
536

654

NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR

58

MIN
APRIL

476
493
494
520
544

578
590
576
965
558

552
554
556
549
548

538
531
526
527
535

532

ME AN

486
499
514
532
567

595
595
587
569
564

s61
560
564
560
560

552
540
533
532
539

538
529
518
523
515

S09

569

545

Max

583

$37
536
530

529
Sz8
541
562
573

S74
573
572

S70
574
564
S60
559

547
539
S4¢4
5641

MIN

MAY

554
508
S11
Sl4
508

503
Sio
526
545
561

574
Si9
557

547
558
548
547
537

S$32

——

YEAR OCTOBER 1978 YO SEPTEMBER 1979

MIN

AUGUST

572

350

572
620
S77
601
607

462
398
410
580
539

611
578
611
$95
580

577
564
566
536
539
528

272

ME AN

619

478

S84
626
6lz
609
6le

488
495
509
586
572

6le
606
613
601
585

582
568
S70
567
542
532

569

MAX

525

MIN

SEPTEMBER

s21
Slé
507

MEAN

s72
562
Se8
s28
S22

519
522
536
554
566

574

568
$63
559
565
558
583
$49

$39

MEAN

s23

S16



