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Water-Quality, Bed-Sediment, and Biological Data (October
2000 through September 2001) and Statistical Summaries of
Data for Streams in the Upper Clark Fork Basin, Montana

By Kent A, Dodge, Michelle I. Hornberger', and Carlos Primo C. David'

Abstract

Water, bed sediment, and biota were sampled in
streams from Butte to below Missoula as part of a
program to characterize aquatic resources in the upper
Clark Fork basin of western Montana. Sampling
stations were located on the Clark Fork and major
tributaries. Water-quality data were obtained
periodically at 15 stations during October 2000 through
Sentember 2001 (water year 2001). Data for 16 bed-
sediment and 15 biological stations were obtained in
August 2001. The primary constituents analyzed were
trace elements associated with tailings from historical
mining and smelting activitics.

‘Water-quality data include concentrations of
selected major ions, trace elements, and suspended
sediment in stream samples. Daily values of
streamflow, suspended-sedi cong jon, and
suspended-sediment discharge are given for three
stations. Bed-sediment data include trace-element
concentrations in the fine-graincd and butk fractions.
Biological data include trace-element concentrations in
whole-body tissue of aquatic benthic insects. Quality-
assurance data are reported for analvtical results of
water, bed sediment, and biota. Statistical summaries
of water-quality, bed-sediment, and biological data are
provided for the period of record at each station since
1985.

INTRODUCTION

The Clark Fork originates near Warm Springs in
western Montana at the confluence of Silver Bow and
‘Warm Springs Creeks (fig. 1). Along the 148-mi reach
of stream from Silver Bow Creek in Butte to the Clark
Fork ut Milltow n Resers oir, six major tributaries enter:
Bl Mail Creek, Warm Springs Creeh, Little Blackfoot
River. Flint Creeh, Ruck Creek, and Blucktoot River,

1U.S. Geological Survey, Menlo Patk, Calif.

Principal surface-water uses in the 6,000-mi2 Clark
Fork basin above Missoula include irrigation, stock
watering, light industry, hydroelectric power
generation, and habitat for trout fisheries. Current tand
uses primarily are cattle production, logging, mining,
and recreation. Large-scale mining and smelting were
prevalent land uses in the upper basin for more than one
hundred years, but are now largely discontinued.

Deposits of copper. gold, silver, and tead ores
were extensively mined, milled. and smelted in the
drainages of Silver Bow and Warm Springs Creeks
from about 1870 to 1980. Moderate- and small-scale
mining also oceurred in the basins of mostut the major
tributaries t the upper Clark Fork. Taitings derned
from minerat processing commonly contain targe
quantities of trace elements such as arsenic, cadmium,
copper, lead, and zinc, Tailings have been eroded,
mixed with stream sedi transported downs ,
and redeposited in stream channels, on flood plains,
and in the Warm Springs Ponds and Milltown
Reservoir. The widely dispersed tilings continue to be
eroded, transported, and redeposited along the stream
channel and flood plain, especiatly during high flows.
The occurrence of trace elements in elevated
concentrations can pose a risk to aquatic biota and
human heatth because they can accumulate to
potentially toxic levels.

Concern about the potential toxicity of tailings to
aquatic biota and human health has resulted in a
comprehensive effort by State, Federal, and private
entities to characterize the aquatic resources in the
upper Clark Fork basin to guide and monitor remedial
cleanup activities. A long-term data base was
considered nevessary to detect trends over ime in order
o eraluate the effectiveness of remediation. Water-
yuality data have been cotiovted by the U.S. Geulugival
Survey (USGS) at selected sites in the upper Clark Fork
hasin since 1985 (Lambing, 1987, 1988, 1989, 1990,

Abstract 1
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Trace-element data for bed sediment and biota (aquatic
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conducted by the USGS National Research Program

(Axtmann and T .noma,
1997, Cain and others,

others, 1997). In March 1993, an

program for water, bed

1991; Axtmann and others,
1992, 1995; Hornberger an

dod 1i

461903112440701

261559112443301 [

461415112450801 ) g
A 12323800

S
)
12303770, ~Mh-12323750 . _
: Jb_ o

20 MILES

20 KILOMETERS

Environmental Protection Agency to provide
systematic, long-term monitoring to better quantify the
seasonal and annual variability in selected constituents.

The purpose of this report is to present water-
quality data for 15 stations and trace-element data for
16 bed-sediment and 15 biological stations in the upper
Clark Fork basin collected from October 2000 through
September 2001 (water year 2001). Quality-assurance
data are presented for water quality, bed sediment, and

sediment, and biota was

implernented by the USGS in cooperation with the U.S.

biota, summaries also are provided for
water-quality, bed-sediment, and biological data
collected since 1985.

2 Water-quality, bed-sediment, and biological data (October 2000 through September 2001) and statistical summaries of data for streams in the
upper Clark Fork basin, Montana



SAMPLING LOCATIONS AND TYPES OF
DATA

Sampling stations in the upper Clark Fork basin
are located on the Clark Fork mainstem and major
tributaries from Butte to below Missoula (fig. 1). The
stations, types of data collected, and period of record
for each data type are listed in table 1. Mainstem
sampling sites were selected to divide the upper Clark
Fork into reaches of relatively uniform length, with
each reach encompassing either a maior tributary or
depositional environment (Warm Springs Ponds and
Milllown Reservoir). Tributaries were sampled to
describe water-quality characteristics for major
hydrologic sources in the upper basin and to provide
reference comparisons to the mainstern for bed
sediment and biota. Water-quality data were obtained
periodically at L5 stations; daily suspended-sediment

data were obtained at 3 of these stations. Trace-
element data for 16 bed -sediment and 15 biological

stations were obtained once-annually. Continuous
streamflow data were collected at 15 stations.

Tist of erties measured onsite and
constéuems a.'féi’y"u n sampiles of watcr,aged
sediment, and biota is given in table 2. Results of
analyses for water. bed sediment, biota, and associated

qual’ily-amurance data for water year 2001 are listed in
tables 4 through 20 at the back of the report. Statistical
raries of water-auality; bed-sediment: an
R P o e L
September 2001 are given in tables 21-24 at the back of
the report.

Quality assurance of data was maintained through
S ise of doshmented procsdurgs designedingeo ide
performance of the procedures was verified with
analitv-control samples that were collected
systematically to provide a measure of the accuracy,
precision. and bias of the environmental data and to
identify problems associated with sampling,
processing, or analysis.

WATER-QUALITY DATA

Water-quality data consist of measurements of
physical properties and concentrations of chemical and

uvliysical constituents analvzed in stream samples.
Samples were collected 6 to 8 times per year on a

schedule designed to describe seasonal and hydrologic
variability.

Methods

Cross-sectional water samples were collected

from mupltiple verticals across the stream using depth-
and wu“h—mlcgramm methods described by |§nap(0n

(1985), Ward and Harr (1990), Wilde and others

(1998), and Edwards and Glysson (1999). These
methods provide a vertically and laterally discharge-

weighted composite sample that is representative of (he
entire flow through the cross section of a stream.

ling equipment consisted of standard USGS
depth-integrating suspended saroplers (DH-
48, DH-81, and D-74TM), which are either constructed
of plastic or coated with a non-metallic epoxy paint,

and equipped with nylon nozzles.
Onsite measurements of air and water
temperature, specific conductance, and pH were made

durine collection of periodic water-quality samples.
Onsite sample processing, including filtration and

preservation, was performed according to procedures
described bv Knanton (1985), Ward and Harr (1990),

Horowitz and others (1994) and Wilde and others
(1998). Instantancous streamflow at the time of water
sampling was determined at all stations, either by direct
measurement or from stage-discharge rating tables
(Rantz and others, 1982).

Water samples were analyzed for the constituents
listed in table 2 by the USGS National Water Quality

Laboratory (NWQL) in Denver, Colo. The trace
clements arsenic, cadmium, copper, iron, lead,

manganese, and zinc were analyzed for both dissolved
and total-recoverable concentrations. Analytical
methods are described by Fishman and Friedman
{1989) and Fishman {(1993).

- 1 R 'S
collec%??%rsgga ygfé c‘iﬁ‘ﬁgﬁé‘xﬂ'ﬂfse ihext whenever
periodic water-quality samples were collected. These

1 A

samples were lyzed for suspended.

cnn;:.emratinn and the nercentage of suspended
sediment finer than 0.062-mm &ameter'?g‘lt size and

smaller) by the USGS sediment laboratory in Helena,
Mont., according to methods described by Guy (1969)
and Lambing and Dodge (1993).

At the three daily suspended-sediment stations
(table 1), suspended-sediment samples were collected

SAMPLING LOCATIONS AND TYPES OF DATA 2
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Table 2. Properties measured onsite and constituents analyzed in samples
of water, bed sediment, and biota from the upper Clark Fork basin, Montana

Bed sediment Biota

‘Water

_ Property Constituent Constitpent Constituent

Hardress Cadmiuer —Cadmium——
Specific conductance Calcium Chromium Chromivm
oH Magnesium Copper Copper
Termperature Arsenic Iron Tron

Cadmium Lead Lead

Copper Manganese Manganese

[run Nicke] Nickel

Lead Silver Zinc

Manganese Zinc

Zine

Suspended sediment

2 to 8 times per week. These samples were collected
by local contract observers using the depth-integration
method at a single vertical near mid-stream. The
samples were yzed for suspended-sedi
concentration and were used to determine daily mean
suspended-sediment concentrations according to
methods described by Porterfield (1972).

Results

Water-quality data for samples collected
periodically during October 2000 through September
P Or st RGO arrssatedintabied ot

measurements of water-quality properties, and

analytical results for chemical constituents and
suspended sediment.

Daily streamflow and suspended-sediment data
for water year 2001 at the three daily suspended-

sediment stations are given in tables 5 through 7.
Monthly descriptive statistics for each parameter are
nrovided along with totals for the annual discharge of

water and suspended sediment,
Quality Assurance

Quality-assurance procedures used for the
collection and field processing of water-quality

samples are described by Ward and Harr (1990),
Knapton and Nimick (1991), Horowitz and others
(1994), Wilde and others, (1998), and Edwards and
Glysson (1999). Siandard procedures used by the
NWOL for internal sample handling and quality
assurance are described by Friedman and Erdmann
(1982), Jones (1987), and Pritt and Raese (1995).
Quality-assurance procedures used by the Montana
District sediment laboratory are described by Lambing
and Dodge (1993).

The quality of analytical results reported for
waler-quality samples was evaluated by quality-control
samples that were submitted from the field and
analyzed concurrently in the laboratory with routine
samples. These quality-control samples consisted of
replicates, spikes, and blanks which provide
quantitative information on the precision and bias of
the overall field and laboratory process. Each type of
quality-contro} sample was submitted at a proportion
equivalent to about 5 percent of the total number of
water-quality samples. Therefore, the total number of
quality-control samples represented about 15 percent
of the total number of water-quality samples.

In addition to quality-control samples submitted

fremphe fielde intsrashrvalityassranss RsastiRgsat

quality control of analytical procedures (Pritt and

Ruese, 1995). These internal practices include
analyses of quality-control samples such as calibration

WATER-QUALITY DATA 5



standards, standard reference water samples, replicate
samples, deionized-water blanks, or spiked samples at
a proportion equivalent to at least 10 percent of the
sample load. The NWQL participates in a blind-
sample program where standard reference water
samples prepared by the USGS Branch of Quality
Systems are routinely inserted into the sample line for
each analytical method at a frequency proportional to
the sample load. The laboratory also participates in
external evaluation studies twice-yearly with the U.S.
Environmental Protection Agency, the Canadian
Center for Inland Water, and the USGS Branch of
Quality Systems to assess analytical performance.

Replicate data can be obtained in different ways
to provide an of precision (reproducibility)
of analytical results. Replicate samples are two or
more samples considered to be essentially identical in
composition. Replicate samples can be obtained in the
field (field replicate) by either repeating the collection
process to obtain two or more independent composite
samples, or by splitting a single composite sample into
two or more subsamples. The individual replicate
samples are then analyzed separately. Likewise. a
single sample can be analyzed two or more times in the
laboratory to obtain a measure of analytical variability
(laboratory replicate).

Precision of unalytical results for field replicates
is affected by numerous sources of variability within
the field and laboratory environments, including
sample collection, sample processing, and sample
analysis. To provide data on precision for samples
exposed to all sources of variability, replicate stream
samples for chemical analysis were obtained in the
field by splitting a composite strcam samplc, and
replicate stream samples for suspended-sediment
analysis were obtained in the field by concurrently
collecting two independent cross-sectional samples.
Analyses of these field replicates indicate the
reproducibility of environmental data that are affected
by the combined variability potentially introduced by
field and laboratory pracesses.

Analytical precision was evaluated with
laboratory replicates, which excluded field sources of
variability. Two independent analyses were made of an
individual sample selected randomly in the laboratory
from the group of samples comprising each analytical
run. A separate analysis of the sample was made at the
beginning and end of cach analytical run to provide
information on the reproducibility of laboratory

analylical results independent of possible variability
caused by field collection and processing of samples.

an analytical method to accurately measure a known
amourtPSESHSIIP IRAdUS s R R ekl of
constituents in stream water can potentially interfere
with the analysis of a targeted analyte, it is important to
determine whether such effects are causing inaccurate
analyses. Deionized-water blanks and aliquots of
stream samples were spiked in the laboratory with
known amounts of the same trace elements analyzed in
water samples. Analyses of spiked blanks indicate if
the spiking procedure and analytical method are within
control for a water matrix that is presumably free of
chemical interference. Analyses of spiked aliquots of
stream samples indicate if the chemical matrix of the
stream water interferes with the analytical
measurement and whether these interferences could
contribute significant bias to reported trace-element
concentrations for stream samples,

Blank samples of deionized water were routinely
analyzed to identify the presence and magnitude of
contamination that potentially could bias analytical
resulls. The particular type of blank sample routinely
tested was a “field” blank. Field blanks are aliquots of
deionized water that are certified as trace-element free
and are p d through the sampling equif
used to collect stream samples. These blanks @& then
subjected to the same processing (sample splitting,
filtration, preservation, transportation, and aboratory
handling) as stream samples. Blank samples are
analyzed for the same constituents as those of stream
samples to identify whether any detectable
concentrations exist.

All water samples were handled in accordance
with chain-of-custody procedures that provide
documentation of sample identity, shipment, receipt,
and lahoratory handling. All samples submitted from a
sampling episode were stored and analyzed as a
discrete sample group, independent of other samples
submitted to the NWQL. Therefore, statistical
descriptions of quality-control data generated for this
program are directly applicable to the analytical results
for stream samples reported herein.

Data-quality objectives (table 3) were established
for water-quality data as part of the study plan for the
expanded long-term monitoring program that was
initiated in 1993. The objectives identify analytical
requirements of detectability and serve as a guide for
identifying questionable data by establishing

6 Water-quality, bed-sediment, and biological data (October 2000 through September 2001) and statistical summaries of data for streams in the
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Table 3. Data-quality objectives for analyses of water-quality samples collected in the upper Clark Fork basin, Montana

AT e T 5, millimeter. Symbol: —, not determined] o
Data-quality objectives
Detectability Precision Bias
- T Maximum relative .
Constituent Maximum

Laboratory

standard deviation of A
deviation of

reporting laboratory replicate spike recovery;
level analyses, i pevecnt
in percent

Calcium, dissolved 0.01 mg/L 70 -
Magnesium, dissotved 008 mal a0

Arsenic, total recoverable 2 He/L 20 25
Arsenic, dissolved 2 pg/l 20 25
Cadmiurm, total recoverable 10-.11 pg/l 20 25
Cadmium, dissolved 10-.14 pg/L 20 25
Copper, total recoverable 6 pght 20 25
Copper, dissolved 1.0-13 pgt 20 25
Iron, total recoverable 10 pg/l 20 25
Tron, dissolved 10 g 20 25
Lead, total recoverable 1 gt 20 25
Lead, dissolved 1 ug/l 20 25
Mangarese, total recoverable 3 Mg/l 20 25
Manganese, dissolved -1 gl 20 25
Zine, tota] recoverable 1 228 20 25
Zinc. dissolved ! ug/l 20 25
Sediment sosnended 1 mg/L =
Sediment, suspended (percent finer than 0.062 mi) 1 percent 2 -

'For those constituents showing a range of values, the laboratory reporting level changed during water year 2001

acceptable limits for precision and bias of laboratory
results. Comparisons of quality-control data to data-
quality objectives are used to evaluate whether
sampling and analytical procedures are producing
environmentally representative data in a consistent
manner. Data that did not meet the objectives were
evaluated for acceptability, and corrective action was
taken, when appropriate.

During water year 1999, the NWQL began
implementation of a new. statistically based convention
for establishing reporting levels and for reporting Tow-
concentration data (Childress and others, 1999).
Quality-control data are collected on a continuing basis
to determine long-term method detection levels (LT-
MDLs) and laboratory reporting levels (LRLs). These
values are re-evaluated each year and, consequently,
may change from year to year. The methods are
designed 10 limit the possible occurrence of a false
positive or false negative error to 1 percent or less.

Accordingly, concentrations are reported as less than
the LRL for samples in which the analyte was either not
detected or did not pass identification criteria.

Analytes that are detected at concentrations hetween
the LT-MDL and LRL and that pass identification
criteria are estimated. Estimated concentrations are
noted with a remark code of "E.* These data need to

be used with the understanding that their uncertainty is
greater than that of data reported without the "E"
remark code.

The precision of analytical results for a
constituent can be determined by estimating a standard
deviation of the differences between replicate
measurements for several sets of samples. These
replicate measurements may consist either of
individual analyses of a pair of samples considered to
be essentially identical (field replicates) or multiple
analyses of an individual samplc (laboratory

replicates). The differences in concentration between
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replicate analvses can be used to estimate a standard
deviation according to the following equation (Taylor,
1987):

2
N 2k

(O]

where
standard deviation of the difference
in concentration between
replicate analyses,
= difference in concentration between
each pair of replicate analyses,
and
k = number of pairs of replicate analyses.
Precision also can be expressed as a relative
standard deviation (RSD), in percent, which is
computed from the standard deviation and the mean
concentration for all the replicate analyses. Expressing
precision relative to a mean concentration standardizes
comparison of precision among individual
constituents. The RSD, in percent, is calculated
according to the following equation (1aylor, 1987):

RSD = gx 100 )]
where
RSD = relative standard deviation,
§ = standard deviation, and
x = wean of all replicate concentrations.

Paired analyses of field replicates are presented in
table 8. The precision estimated for each constituent
based on these paired results. which include both field
and laboratory sources of variability, is reported in
table 9. Statistics for precision of field-replicate
analyses were based on the values reported in table 8,
which are rounded to stundard USGS reporting levels
for the particular constituent and its analvtical method
(Timme, 1994).

Data-quality objectives for precision are not
directly applicable to field replicates because of the
inability to determine whether the variability results
from field sample collection and processing, or

Spike recovery, in percent =

spiked sample concentration — unspiked sample concentration N
spike concentration

laboratory handling and analysis. However, a
statistical calculation of precision for the field
replicates is provided in table 9 to illustrate overall
reproducibility of environmental data that incorporates
both field and laboratory sources of variability. The
data-quality objective used to evaluate precision of
results for field replicates was a maximum relative
standard deviation of 20 percent. Precision estimates
for the field replicate analysis were within the 20-
percent relative standard deviation limit for all
constituents.

Analytical precision for chemical constituents
based on replicate laboratory analyses of individual
samples, which includes only laboratory sources of
variability, is reported in table 10, Statistics for
analytical of laboratory-repli 1y
are based on unrounded values stored in laboratory data
files. The data-quality objective for analytical
precision of laboratory-replicate analyses is a
maximum relative standard deviation of 20 percent.
Precision estimates for laboratory-replicate analyses
(table 10) were within the 20-percent relative standard
deviation limit for all constituents except total-
recoverable cadmium and dissolved lead. The
exceedance of the data quality objective for both
constituents does not necessarily impact precision as
both exceedances were artifacts of comparing
analytical results that were below detection capabilities
of laboratory equipment and methodology.

Analyses of an unspiked sample and a spiked
aliquot of the same sample provide a measure of the
recovery efficiency for the analytical method within
the chemical matrix of the sample. The data-quality
ubjective for acceptable spike recovery of race
elements in water samples was a maximum deviation
of 25 percent from a theoretical 100-percent recovery
of added constituent. At the laboratory, a spiked
deionized-water blank and a spiked aliquot of a stream
sample were prepared and analyzed along with the
original unspiked sample. The differences between the
spiked and unspiked sample concentrations were
determined and used to compute recovery, in percent,
according to equation 3 below:

100 3
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If the spike recovery for a trace element was outside a
range of 75 to 125 percent, the instrument was
recalibrated and the entire sample set and spiked
samples were reanalyzed for that particular trace
element until recoveries were improved to the extent
possible.

Results of recovery efficiency for individual trace
elements in spiked deionized-water blanks and spiked
stream samples are presented in tables 11 and 12,
respectively. The mean spike recovery for deionized-
water samples spiked with trace elements ranged from
96.4 to 107.9 percent. The mean spike recovery for
spiked stream samples ranged froim 91.8 to 106.8
percent. The 95-percent confidence intervals (Taylor,

1987) for the mean of spike recovery for each
constituent analyzed in stream samples (table 12) did
not exceed a 25-percent deviation from an expected
100-percent recovery.

High or low bias is indicated if the confidence
interval does not include 100 percent recovery. All
laboratory-spiked stream samples (table 12) had
confidence intervals for percent recovery that included
100 percent, except total-recoverable copper (87.7-
95.9). dissolved conper (104-110). and total
recoverable lead (95.3-99.3) percent. Because the

mean spike recoveries for all constituents met data-
quality objectives, no adjustments were made to
analytical results for stream samples on the basis of

soike recoveries. o
Analytical results for field blanks are presented in

table 13. A field blank with constituent concentrations

equal to or less than the LRL for the analytical method
indicates that the entire process of sample collection,
field processing, and laboratory analysis is presumably
free of significant cc ination. If d bl
concentrations in field blanks were equal to or greater
than twice the LRL (typical measurement precision at
the detection level), the concentrations were noted
during data review. Analytical results from the field
blank for the next sample set were evaluated for a
consistent trend that may indicate systematic
contamination. Sporadic, infrequent exceedances of
twice the LRL probably represent random
contamination or instrument calibration error that is not
persistent in the process and which is not likely to cause
significant positive bias in a long-term record of
analytical results. However, if concentrations for
particular constituent exceed twice the LRL in field
blanks from two consecutive tield trips, blank samples
are collected from individual components of the

processing sequence and are submitted for analvsis in

order to identify the source of contamination,
Constituent concentrations in field blanks were

almost always less than the LRL. Total-recoverable
zinc had one minor exceedance of the LRL. There
were no exceedances of LRLs for the same constituent
in consecutive samples. Therefore, the analytical
results for field blanks indicate no systematic
contamination that would bias the reported water-
quality data for stream samples.

RED-SEDIMENT DATA
Bed-sediment data consist of analyses of trace-

element concentrations in the fine-grained and bulk
(fine plus coarse) fractions of the bed-sediment sample.
Bed-sediment samples are collected once-annually
during low, stable flow conditions and the same season
(typically August) to facilitate data comparisons
among years.

Methods

Bed-sediment samples were collected in August
2001 using protocols described by E.V. Axtmann (U.S.
Geological Survev. written commun.. 1994). Samples
were collected from the surfaces of streambed deposits
in low-velocity areas near the edge of the stream using
an acid-washed polypropylene scoop. Whenever
possible, samples were collected from both sides of the
stream. Three composite samples of fine-grained bed
sediment and two composite samples of bulk bed
sediment were collected at each site.

Individual samples of fine-grained hed sediment
were collected by scooping material from the surfaces
of three to five randomly selected deposits along pool
or low-velocity areas. The three to five individual
samples were combined to form a single composite
sample. This collection process was repeated three
times to obtain three composite samples. Each
composite sample was wet-sieved onsite through a
0.064-mm nylon-mesh sieve using ambient stream
water. The fraction of bed sediment in each composite
sample th@swas finer than 0.064 mm was transferred to

Ri?%i’f&!{ﬁ }%&“S’d&%ﬁ‘ﬂﬂv‘éﬂn\?ﬁm bottle and

Individual samples of bulk bed sediment also
were collected by scooping material from the surfaces
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of three to five randomly selected deposits. The
individual samples were combined to form a single
oomposn.e samp]e Because the slreambed at most
isp 1y gravel and cobble,
deposits were selected where cobbles and gravel could
be excluded from the samples. Bulk bed-sediment
samples were not sieved and generally were composed
of particles smaller than about 10 mm in diameter. The
individual unsieved samples were composited into an
acid-washed polyethylene bottle and transported to the
laboratory on ice.
Bed-sedi

d for analvsis

samples were pres

at the USGS National Research Program laboratory in

Manlp-Rednfotlif ElosReaiored and Uk bk ground
using an acid-washed ceramic mortar and pestle.
Duplicate aliquots of approximately 0.6 g of sediment
from each of the three composite fine-grained bed
sediment samples were digested using a hot,
concentrated, nitric acid reflux according 10 methods
described by Luoma and Bryan (1981). Two aliquots
were similarly digested from the single composite
sample of bulk bed sediment. After a digestion period
of up to several weeks, the aliquots were evaporated to

dryﬁess on ahot plate. The dry; residue was redissolved
with 20 mL of 0.6N (normal) hydrochioric acid. The

reconstituted aliquots then were filtered through 2 0.45-
um filter using a syringe and in-line disposable filter

cartridge. The filtrate was subsequently diluted to
either a2:10.3:10. or 5:10 ratio with 0.6N hvdrochloric

acid. These final solutions were analyzed for
SR ehromi SRR AR deaty TaTpRRgse
Argon Plasma Emission Spectroscopy (ICAPES).

Results

C ions of trace el din

samples of fine-grained and bulk bed sediment

collected during August 2001 are summarized in tables

14 an/d ]1.5 Tespecuvelv Llﬂllj hase concentranons
m e/l that were dl\a|)7c n the reconstitutedd

aliguuts of digested bed sediment were cunverted tu
solid-phase concentrations,in pig/g, using the following
equation;

ng/g = pg/ml X volume of digested sample, in mL @)
dry weight of sample, in g X dilution ratio

The reported solid-phase concentrations in table

14 and 15 are the means of all analyses of replicate
aliquots from each composite sample collected at the

site.. Because the conversion from liaid- ha e
so‘ﬁd-pﬁase ‘concentration 1s dependent ‘Sn b t'l‘\‘e

dilution ratio and the dry weight of the snmple,
minimum reporting levels for some trace elements may
differ among stations and among years.

Quality Assurance
The protocols for field collection and processing

C?,E i"’n ingtion from Ié/ n-metalli
SERBHRE RIS é’é HEG 18 RIRS Dhehed
and rinsed with dejonized water prior to the first
sample collection. Nylon-mesh sieves were washed in
alaboratory-grade detergent and rinsed with deionized
water. All equipment was given a final rinse onsite
with stream water. Sampling equipment that was
reused at each site was rinsed between sites with 10-
percent nitric acid, deionized water, and stream water.
Separate sieves were used at each site and, therefore,
did not require between-site cleaning.

Quality assurance of analytical results for bed
sediment included taboratory instrument calibration
with standard solutions and analysis of gualitv-control

samples designed to identify the presence and
magnitude of bias (E.V. Axtmann, U.S. Geological
Survey, written commun., 1994). Quality-control
samples consisted of standard reference materials and
procedural blanks. Each type of sample was analyzed
in a proportion equivalent to about 10 to 20 percent of
the total number of bed-sediment samples.

Standard reference materials (SRMs) are
commercially prepared materials that have certified
« ions of trace Replicate analyses of

SRMs are used to indicate the reprodumblllty of
analytical results and the ability of the method to
accurately measure a known aquantity of a constituent.
Recovery efficiency of trace-element analyses of
SRMs for hed sediment is summarized in table 16.
Two SRMs consisting of agricultural soils representing
low and high concentrations of trace elements were
zanalyzed to test recovery efficiency for a range of
concentrations generally similar to those occurring in
the upper Clark Fork basin. "The digestion process used
to analyze bed-sediment samples is not a “total”

0
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digestion (does not liberate elements associated with
crystalline lattices); therefore, 100-percent recovery
may not be achieved for elements strongly bound to the
sediment. The percent recovery of trace elements in
SRMs when using less than a total digestion is useful to

10 percent or more of the ambient solid-phase
concentration, then the blank concentration is
subtracted to remove potential contamination bias.
Two procedural blanks showed metal concentrations
(foriron and zinc) above the analytical detection limit.

indicate which trace elements display strong sedi
binding characteristics and whether analytical recovery

is consisisnigdiptueea bR dmalisaet boen

established for bed sediment, percent recoveries are
shown in table 16 to illustrate analytical performance.
Chromium for both low-concentration range (SRM
2709) and high-concentration range (SRM 2711)
showed consistently low recoveries (76.4 and 47.6
percent, respectively). Zinc in SRM 2709 also
displayed low recovery (71.8 percent). Cadmium and
silver were below the analytical detection limit in SRM
2709. The reason for the lack of measurable recoveries
for the low-range cadmium and silver is believed to be
the result of analyzing concentrations very close to the
detection limit coupled with signal enhancement
resulting from matrix interference. Mean recoveries
for all other constituents in both Jow and high
concentration SRMs ranged from about 80 to 103
percent; thus, they were within 20 percent of complete
recovery. No adjustments were made to trace-element
concentrations in bed-sediment samples on the basis of
recovery efficiencies.

Procedural blanks for bed-sedi samples
consisted of the same reagents used for sample
digestion and reconstitution. Concentrated nitric acid
used for sample digestion was heated and evaporated to
dryness. After evaporation, 0.6N hydrochloric acid
was added to the dry residue. Procedural blanks,

't the same ical matrix as the
reagents used to digest and reconstitute bed-sediment
samples. No dilution of the reagents is made prior to
analysis in order to maximize and detect any potential
contamination associated with sample handling and
analysis in the laboratory environment. Results of
trace-element analyses of procedural blanks for bed
sediment are in table 17.

Analytical results of procedural blanks are
reported as a liquid-phase concentration, in ug/mL,
which is equivalent to parts per million. Determination

H r, both d less than 1 percent of the
ambient concy ion in envi 1 les;
therefore, no adjustments were made to trace-element
concentrations in bed-sediment samples on the basis of
procedural blanks.

BIOLOGICAL DATA

Biological data consist of analyses of trace-
element concentrations in the whole-body tissue of
aquatic benthic insects. Insect samples are collected
once-annually at the same sites and dates as bed-
sediment samples (table 1), allowing for a direct
comparison of biological data among years and with
bed-sediment data.

Methods

Insect samples were collected using protocols
described in Hornbereer and others (1997, Tmmature
stages of benthic insects were collected using a large

-mesh kick pet. A sinele riffl tati
U R P A

individuals was collected to provide sufficient mass for
analvsis. Targeted taxa for collection were
Hydropsyche spp., Brachycentrus spp., and
Arciopsyche grandis of the Order Trichoptera
(caddisflies), and Claassenia sabulosa of the Order
Plecoptera (stoneflies). Samples of each taxon were
sorted bv genus and placed in acid-washed plastic
vontainers. Samples were frozen on dry we wathin 30
minutes of collection in s small amount of ambicnt
b Weke HepiiraOforarpéh8hlobb sheiiiin an

effort to evacuate gut contents. In 1998, a comparison

of samples collcct::d using both methods showed no

significant difference in metal concentrations in
benthic insects, with the exception of copper. Average

of the significance of a d ble blank cc

copper ¢« ions in dep d samples were 8-25

is based on the magnitude of the equivalent solid-phase
concentration, in pg/g, relative to the ambient
concentration of the trace element in bed-sediment
samples. Ifad ble blank c i

percent lower than samples frozen within 30 minutes of
collection (M.I. Hornberger, unpub. data, 2000). The
change in the field protocol minimizes the chance of
metal loss through cell membranes during depuration
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and is consistent with methods established by Cain and
Luoma (1998). However, caution should be exercised
in comparing recent copper data for insects with earllel

Hydropsyche spp. or Hydropsyche morosa group.
Arctopsyche grandis, Brachycentrus spp., and
Claaxenm sabulosa also were collected, where

L to additional insect taxa that are

data because of the possibility of higher cc
resulting from the change in field protocol.

Insect samples were processed and analyzed al
the USGS National Research Program laboratory in
Menlo Park, Calif. Insects were thawed and rinsed
with ultra-pure deionized water to remove particulate
matter. then sorted to their lowest possible taxonomic
level. When large numbers of spectmens were
collected from a station, similar-sized indiv iduals were

fairly w1dely dlsmbuled in the upper Clark Fork basin,

Quality Assurance

The protocols for field collection and processmg
of biota samples are designed to prevent n
from mctal sourecs. Non-metallic nets, sampling, and

d into

were placed in tared scintillation vials and oven-dried

8 Srihepmpies s Wsighedin ohising find,

nitric acid (Cain and others, 1992). After digestion,
insect samples were evanorated to drvness on a hot

plate. The dry residue was reconstituted in 0.6N
hydmchloric acid, filtered through a0.45-pum filter, and

alvzed undiluted pv T for cadmium.

Omium, Copper, 1ron, e , manganese, mckel and
zine.
Results

Concentrations of trace elements in whole-body
tissue of aquatic insects collected during August 2001
are summarized in table 18. The variability in the

number of composite samples among species and
among sites reflects differences in insect abundance,

with the number of composite samples increasing with
the relative abund of insects. Liapid-ph:

concentrations analyzed in the reconstituted samples
were converted to solid-phase concentrations using
eauation 4. As with bed sediment. minimum remorting
levels may differ among sites as a result of variable
sample weights. In general, the smaller the biological
sample weight (a function of insect abundance), the
higher tie imininui repurting level. Therefore, highen
minimum reporting levels do not necessarily imply a
higher trace-element concentration in tissve.

Twao species of Hydropsyche were targeted for
collection in this study due to their occurrence at most,
but not all, sites: Hydropsyche occidentalis and

d) he cockerelli. Hyd) he species that
c,ould not be posmvely |denuﬁed were considered to
belong to the morosa group and are categorized as

ark Fork basin, Montana

were emploved in all sample
collection. Equipment was acid-washed and rinsed in
ultra-pure deionized water prior to the first sample
collection. Nets and equipment were thoroughly rinsed
in ambient stream water at each new mainstem station.
New nets were used for the tributary stations. Biota

samples were collected along an increasing

[ ion gradient to effects from

potential station-to-station carryover contamination.
Oualitv assurance of analvtical results for hiota

samples included laboratory m~lrumsnl calibration

wuh \lldngdfd s%&lltlomil ekang ;)(ié snén%udlna—cnmml

magnitude of bias. Quality- conlrol samples consisted
of SRM and procedural blanks. Each type of sample
was analyzed in a proportion equivalent to about 10 to
20 percent of the total number of biota samples.

Recovery efficiency for trace-element analyses of
the SRM for biota is summarized in table 19. The
reference material tested was lobster hepatopancreas.
Data-quality objectives have not been established for
analytical recovery in biota, but percent recoveries are
shown to illustrate analytical performance. Mean
recoveries were within 11 percent of certified values
for cadmivm, copper, nickel, and zinc. Recoveries for
chromium, iron, and manganese were within 21

percent. Lead recoveries could not be measured due to

the very low solution concentratjon of lead in the biota
standard (less than 10 garts ger billion). ‘Additionatly.

a quality-control standard with a similar solution
concentration as the SRM samples was analyzed
throughout the analysis. Recoveries for all reported
elements were within 10 percent of the quality-control
standard. No adjustments were made to the trace-
element concentrations for the insect samples on the
basis of recovery efficiency.

, bed-sediment, and biological data (October 2000 through September 2001) and statistical summaries of data for streams in the



The abund; of aquatic insects ata

Results of len of p
blanks for biota are in table 20. Procedural blanks for
biota consisted of the same reagents used to digest and
reconstitute tissue of aquatic insects. The blanks were
analyzed undiluted at a proportion of one blank per site.
Analytical results for all blanks were less than
d ion; thus, no cc ion bias was i

STATISTICAL SUMMARIES OF DATA

Statistical summaries of water-quality, bed-
sediment, and hinlogical data are provided in tables 21-
24 for the period of record at each station since 1986.
The summaries include the period of record, number of
samples, maximum, minimum, mean, and median of
concentrations.

Statistical summaries of water-quality data (table
21) are based on results of cross-sectional samples
collected periodically by the USGS during the station’s
period of record. They do not include supplemental
single-vertical samples collected by a contract observer
at Clark Fork at Turah Bridge, near Bonner, Blackfoot
River near Bonner, and Clark Fork above Missoula
from 1997 to 1999. Inclusion of suoplemental sample
results targeted for high-flow conditions or
maintenance drawdowns of Milltown Reservoir would
disproportionately skew the long-term statistics at
these three sites relative to the other sites in the
network. Statistical summaries of bed-sediment (table
22 and 23) and biological data (table 24) are based on
resuits of samples collected once-annually during the
indicated years. Because not all stations were sampled
for bed sediment and biota every year, these data do not
represent a consecutive annual record.

Sample sizes and statistics for bed-sediment data
are based on a compilation of single annual mean
concentrations determined from the combined results
of multiple composite samples for a given year,
Therefore, sample sizes for bed sediment represent the
number of years sampled. Incontrast, sample sizes and
statistics for biological data are based on individual
analyses for each composite sample collected in an
individual year, rather than on a single annual mean
concentration from all composites combined. Biota
sample sizes reflect di bund;

in species e
at each site and among all years. As aresult, the
statistics for biota describe a wider range of variation in
trace-element concentrations than would be evident if
results from individual composite samples were

particular site in a given year limits the biomass of the
sample which, in turn, may result in variable analytical
detection limits. Where minimum reporting levels vary
among years, statistical summaries are provided only
as a general indication of the range of detection,

The presence or absence of insect species at a
given site can vary among years and may result in
different taxa being analyzed in the long-term period of
record. Because Hydropsyche insects were not sorted
to the species level between 1986-89, statistics for
stations sampled during those years are based on the
results of all Hydropsyche species combined. At some
sites, statistics for the Hydropsyche morosa group are
based on the combined results for two or more species
because these samples could not be identified clearly to
the species. but had morosa characteristics.
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001

[Abbreviations: ft'/s, cubic fect per second: °C, degrees Celsius: E. estimated pg/L, micrograms per liter; j1S/cm, microsiemens per centimeter at 25 °
mg/L, milligrams per liter; mm, millimeter; ton/d, tons per day. Symbols: <, less than

mum reporting level; —, no data]

12323230--BLACKTAIL CREEK AT HARRISON AVENUE, AT BUTTE, MONT.

Streamflow,

Magne-

oH, pecific Hardness, B
pate oy instan- onsite conductance, ature, total o sium, Arwe
taneous ndard onsite ‘water (mg/L as (mg/L) dissolved gy
(@t units) (uS/em) 0 €aC0y) (mg/L)
OCT 2000
30.. 1420 51 79 286 70 n 2 77 19
JAN 200
06.. 0830 36 77 s 20 120 3 84 12
MAR
2. 0930 85 77 23 a5 109 31 76 28
MAY
0. 0750 15 78 22 30 8 2 60 29
2. 0830 50 78 300 75 na 2 80 24
JUN
04 0730 92 71 23 55 98 2 69 3
JuL
23... 1315 as 82 313 145 124 35 87 29
SEP
04.. W15 19 71 364 105 146 a2 10 20
N o™ Comwe o o et Lead.
T e S S iy, s T, dl
(ug/L) (ugt) wgl) /L)
OCT 2000
30.. 3 <0.14 <o 19 51 50 460 <l
JAN 2001
06.. 2 <la Eos E8 45 30 680 <
MAR
28.. 4 <14 < 45 14 170 540 <!
MAY
0. 4 <14 < 35 63 160 560 <t
2. 3 <10 <10 30 37 80 250 <
JUN
0. 4 E08 <10 93 63 no 350 <
JuL
2. 5 <10 <10 22 51 0 220 <
SEP
04... 2 E1l <0 5 £ 20 210 <!
Manga- Sediment, >
L Manga- Zine, # e Sediment
Date bt s, ot s total oo e discharge.
recoverable dissolved eoveiis Pl recoverable otid ey suspended
(ug/l) gy ngm) (e/l) 0.062 mm) (ton/d)
OCT 2000
0. 2 3 ) 4 n 88 9 012
JAN 2001
06.. ' a2 61 3 9 6 14 1
MAR
.. 1 % 9% 5 8 7 10 23
MAY
02... <! as 50 g a i 10 a
2. < a8 51 2 3 70 4 05
JUN
04.. 1 u 44 5 9 7 8
UL
.. < 20 2 2 5 87 3 04
SEP
04.. < . 8 2 3 i) 3 0
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Table 4. Watex-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12323250--SILVER BOW CREEK BELOW BLACKTAIL CREEK, AT BUTTE, MONT.

Streamflow, oH,

Specific Mo
Bas . instan- onsite conductance, ature, total risonis} o, i
taneous (stand onsite water (me/Las issolved
sy units) (@S/em) ©C) €aC0y) (mglL) (mg/L) Hg)
OCT 2000
30.. 1540 % 5 450 75 13 ) 92 51
AN 2001
06... 015 13 5 567 10 17 a 13 s1
MAR
2. 1100 % 4 506 75 156 “ u 63
MAY
.. 0830 0 16 409 s 134 Y 91 54
2. 40 18 75 24 100 158 a5 i 66
N
04.. 0845 36 74 38s 55 123 3 86 73
L
2. 1400 18 80 a7 180 7 st 12 89
SEP
0. 0945 1 5 513 155 V7 0 13 R1
Arsensc, Cadmi ‘Cadmium, r, Copper, Tron, Tron, Lead,
B e ML e M, ek
gy ey ) (el (ug/) /)
OCT 200
30... 12 78 16 15 6 30 1,480 <1
JAN 2001
06... 10 Kl 13 63 El 0 940 <
MAR
.. 8 10 12 2 Y 100 460 <
MAY
.. 8 a6 66 12 n a0 st a
2. 8 78 86 16 25 30 270 <l
N
04.. 10 8 12 2 st 6 630 <
iy
2. 13 £2 8 12 21 E10 120 <1
SEP
04.. 9 51 7 1 2 0 120 <
Lead, Manga- g 7 Zinc, Sediment; Sediment
total nesc, e, total Sedkneck: discharge,
Date g to dissolved (percent
recoverable dissolved Wt ey recoverable e s suspended
gl ) e @) e (tona)
OCT 2000
0. 18 26 a5 m 419 %0 # 3l
JAN 2001
06... 9 297 380 267 M 81 ” a1
MAR
. 2 379 388 s 376 ® 10 6
MAY
m 3 255 291 181 1 0 13 L
2. 2 294 308 240 235 83 & 3y
N
m .
e 1 151 162 198 209 8 3 as
2.
P A =
- - 5 o " o v
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12323600--SILVER BOW CREEK AT OPPORTUNITY, MONT.

Streamflow, oH, Specific  Temper-  Hardness, Magne- .
R R
taneous (standard onsite water gL % dissolved
) ‘umits) (wS/em) ©c) CaCoy (me/L) (mg/L)
OCT 2000
30... 1640 31 87 510 0 14 51 n 84
JAN 2001
04.. 171 36 80 525 00 77 52 2 89
MAR
2. 1215 o 52 s03 ss n s0 1 0
MAY
02.. 1015 67 82 365 30 132 40 8.1 97
2. 1060 1 87 00 100 138 a 85 97
JUN
04.. 0950 7 80 an 60 127 3 79 93
L
2. 1550 2 92 528 185 102 57 2 is
SEP
0. o 13 88 602 150 217 6 is 16
"":"l‘" Cadmium, C";;'I"“' Copper, C"Wl" Iron, ‘“"‘I' Lead.
Date > dissolved dissolved [ dissolved ot dissolved
recoverable (/L) recoverable () recoverable (Qug/L) recoverable /L)
(ug/l) (e/L) (/L) (/L)
15 74 13 39 12 <10 550 <
17 13 18 36 145 <10 860 <1
2 14 25 58 25 0 1.400 <
18 e i3 B 121 © 1,000 <
14 74 2 60 10 a6y <1
a 61 6 0 684 100 3570 3
28 47 12 42 156 10 480 <1
) £ 34 31 n <10 260 <
Manga- Sediment, .
Lead, Mangs: nese, Zine, 2t suspended  Sediment,  Scdiment
Date total et total dissolyed totu) (percent suspended  Sischarge,
":"m‘“ "m;" recoverable (/L) "“""")"" finer than mg/L)y Lo ""‘:"
(ng/L) (g/L) 0.062 mm)
OCT 2000
0. 13 305 an w0 03 82 12 10
JAN 2001
04. 23 518 a1 406 538 80 i %]
MAR
28... 37 763 861 362 662 86 31 41
MAY
0 2 284 a2 178 ) 82 2% 51
2. 9 247 3n 94 192 82 14 17
N
04 151 934 1,520 397 1,180 86 125 25
L
2. 15 22 341 a 25 o 8 50
SEP
" 7 369 400 58 161 75 7 25

TABLE 4
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 {Continued)
12323750-SILVER BOW CREEK AT WARM SPRINGS, MONT.

Streamflow, Specific Temper- Hardness, Magne-
instan- conductance, ature, total Cekclary; sium, i)
Date Time disolved . dissolved
taneous unsite water (mg/Las ey dissolved e
(tts) (Slem) 52 €aC0y (mg/l)
1730 3 84 683 60 m 7% 4 u
0740 3 81 783 20 314 % 2 68
1320 7 88 s08 70 29 ® 6 91
s & 84 si 80 204 & 13 2
1140 81 87 436 135 168 8 12 16
1488 ug 84 498 188 188 @ i 2
SRp
04... 1145 21 9.1 647 16.5 283 81 20 32
arsenic, Cadmi Copper,
Cadmium, Copper, Tron, Lead,
Date tosel dissolved fea) dissolved o dissatved st dissolved
recaverahle QgL recoverable W) recoverable fug) L)
(/L) (ug/l) (ug/l) (ue/t)
0CT 2000
<14 <u w 34 <10 140 <1
188200 b
05 i 1o » 50 56 <10 180 <1
MAR
e 1 <4 E06 a6 95 <10 20 <l
MAY
.. 18 <14 14 2% n 10 390 <1
2. 9 <10 E09 48 80 10 220 <1
nm
04.. 52 <10 15 9.1 16 50 300 <l
JuL
2. 41 <10 <10 30 60 10 160 <1
SEP
04. 34 <10 <10 33 46 <10 80 <1
‘Manga- Sediment, .
Lead, Mabga: Tese, Zinc, Znc, suspended Sediment, e ik
Date total e total dissolved total (percent suspended discharge,
ZEcoverable diesubver recoverable gLy "“‘"‘“:’“’ n.':‘n.... (s.'.:;/u “‘;’m‘g‘"
gLy gLy o g/l 0.062 mmy (ton/a)
< 310 a7 n 10 82 3 2
05.. < 815 899 % 7 80 2 2
MAR
2. 2 126 25 9 2 0 8 16
MAY
02... 2 221 329 ¥ ) 25 86 10 23
22. 1 n 141 4 13 80 8 17
N
0. 2 8 145 9 % 8 3 50
L
28 < ) 159 2 7 @ s 51
SCP
a 5 5 ) 4 & 3 n
w lity, bed-sediment, and biological data (October 2000 through September 2001) and statistical summaries of data for streams in the
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12323770--WARM SPRINGS CREEK AT WARM SPRINGS, MONT.

Streamtiow, H, Specific Temper. Hard ’
pue e e onsie  conductance,  aure oo O Avsenie,
taneous. (standard onsite water (mg/Lns dissolved
(tt%s) units) (uS/em) ) €aCOy (me/L) (me/L) (ug/l)
oCT 200
3t o735 4 82 31 a5 163 a %1 39
MAR 2001
28. 1305 3 86 384 50 187 57 n a6
MAY
2 1050 0 84 aig as 150 n o a3
2. s s6 84 26 100 110 3 65 4
N
04.. 1045 57 83 228 55 108 33 64 38
SEP
04.. 1210 14 84 329 140 167 51 94 >a
ioorid Cadmium, i Copper, Coppes, Iron, ey Lead,
Pete recoverable "mj" recoverable “"‘z,',_':‘ recoverable "‘m" recoverable "'(LSZ,'I';"
() (/L) [ ()
OCT 2000
31L... 5 <l4 <l 16 50 <lo 60 <1
MAR 2001
%.. 5 <14 <11 21 57 10 ) <
MAY
I 5 <14 <1 22 64 <10 & <
2. 5 <10 <10 34 83 <10 1o <i
JUN
04, 5 <10 <10 56 10 2 120 <
SEP
o 6 <10 <10 31 62 <1 w0 <
o Manga- = Sedinent, "
L me R m S e e
: al dissolved (pe suspended
recoverable dissolved o el recoverable apren plidrs suspended
e/l gy () (ng/t) 0.062 mm) tton/d)
‘OCT 2000
3 < 202 29 2 4 7 3 36
MAR 2001
2. < 214 i 2 2 4 36
MAY
02 <1 1z7 183 2 2 80 un 12
2. <l 48 110 1 3 n b & L1
N
o < & 130 2 4 6 o 2
SEP
0 <l ) 57 <t i & 3 1
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12323800-CLARK FORK NEAR GALEN, MONT.

Streamflow, ] Specific Tem Hardne: : s
_— o instan- — condoctance, e o s sium, Ekarts
taneous (standard ‘onsite water (mg/L as (mg/L) dissolved (uglL)
() units) (kS/em) ) CaCO3) (mg/L
OCT 2000
Al o815 80 81 458 50 210 6 14 62
JAN 2001
04... 1750 n 85 607 25 250 74 17 57
MAR
5. 1430 11s 86 sa2 75 20 66 1 75
MAY
02.. 1320 129 84 457 70 190 58 12 96
2. 1230 13 86 37 130 150 a 10 12
JUN
04.. 1155 170 84 383 90 160 as n 30
JuL
o 1740 82 89 4n 180 180 b7 £ 12 18
Sep
04.. 1330 s 86 536 s 20 8 15 18
T Gamm Cmmm owm G e
Date dissolved dissolved : dissolved dissalved
recoverable QL) recoverable gl vecoverable QL) recuverable (hg/)
ey gy gy g/
OCT 2000
30... 52 N <1 24 58 71 100 <
JAN 2001
04... 9.1 19 E08 40 B8O <10 150 <1
MAR
i 10 <14 £08 43 12 <10 20 a
MAY
2 14 <14 El0 33 2 96 300 <
. P 14 <10 E07 47 9.7 E9.7 196 <1
N
04.. 35 E08 Ell 76 " n 260 1
iy
3. 23 <10 <10 55 84 E82 139 <1
SEP
0 2 <10 <10 a2 60 <10 s6 <
';;"" Maigs: M:s? Zine, Zine, ms:lpe":d:‘ti Sediment, Schiniest
. al nese, i Wi total . besescte discharge,
recoverable dissolved o prrts recoverable “m“" mlh.ln“ Pty suspended
gy (8] 5} (ng/l) 0.062 mm) (ton/d)
OCT 2000
0. o 154 193 6 9 7 2 @
20! 460 £ 2 16 50 4 7
MAR
e : 138 240 7 2 7 9 28
‘MAY
Y. % g 5 % $ tH
2.
N 2 54 162 6 18 80 n 50
04...
23 41 145 2z T 69 4 89
sy
o 1 - - = . o0
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Table 4. Water-quality data for the upper Clark Fork basin, Montana. October 2000 through September 2001 (Continued)
12324200--CLARK FORK AT DEER LODGE, MONT.

Streamtlow, pH. Specific Temper- 3
o it instan- onsite conductance, ature, total Pt sium, Anenk
tangous (standard onsite water (mp/L us (me/Ly dissolved o
@) units) (uS/em) ©c) Cag03) (mg/L)
GCT 2000
3l 0910 194 82 585 ss 252 3 17 83
JAN 2001
0845 186 83 533 5 21 67 15 60
1535 225 83 580 85 248 73 16 n
1410 a7 86 491 100 218 64 4 "
1325 s 86 445 150 182 53 12 12
1255 291 82 488 8.5 197 57 13 16
1820 1y 86 493 190 58 64 14 17
1410 3 86 553 175 224 6 14 "
e Codiutiin, total Looer, total ) i Lead
Date recoverable "“”',l";‘ recoverable "“"',l“;" recoverable “;;‘;,",_";‘ recoverabie ""*"',l“;“
g/l 7 (ue/L) (/L) (/L)
” <l4 E07 44 21 <10 270 <l
9 Ell 18 a1 2 <10 390 <1
19 <14 2 75 62 <10 800 <
15 <14 17 56 27 <10 300 “l
1 <10 E06 78 13 <10 200 <
31 E13 50 19 o 40 1310 <
22 <10 E10 87 28 <10 330 <1
12 <10 <10 60 82 <10 30 <
Leat, Manga- ch.g’ Zin, e et Sediment, Sedfimeut
Date fotl total disolved sl reent i dischirge,
recoverable dissolved e ey recoverable e oy suspended
(wg/l) /L) (/L) /Ly 062 mm) (ton/d)
2 u 9% 10 27 % 15 79
3 £y 156 1 u 7 16 80
7 a8 185 10 5 72 3 26
3 40 il 5 2% 7 18 1
2 5 s 5 1 7 10 31
16 8 4l 12 109 6 1o 3
3 24 132 4 24 80 6 19
< 57 [t} 1 4 54 o 0
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continved)
12324590—LITTLE BLACKFOOT RIVER NEAR GARRISON, MONT.

Streamflow, PH, Specific “Femper- ‘Hardness, 2 Magne-
e T instan- onsite conductance,  ature, total e sivm, i
(standard onsite water (mg/L as e dissolved ey
() units) (pStem) ©0) €aCOy) (mg/Ly
i 58 83 291 45 140 40 88 4
10 128 80 253 00 100 30 68 6
o730 383 80 174 25 7 2 53 4
1430 319 82 188 130 83 2% 58 4
05... 1015 455 81 268 15 120 34 83 6
SEP
V4. 1515 19 84 326 195 140 41 oS 5
A Caduivan, B Copper, Loie by Leaa,
Date (e dissolved ok dissolved fotal ot dissolved
recoverable s recoverable Ferly recoverable ) recoverable o
(/L) (/L) (/L) (ue/L)
5 <.l4 <l <l3 1.8 <10 51 <1
8 <4 <Il 26 42 120 690 <t
6 <14 <n 14 30 78 700 <
s <10 <10 17 18 2 269 <l
7 <10 E0S 39 27 38 430 E7
6 <10 <10 <10 13 E6 a2 <
Manga- Zi “Sediment, Seioed.
o, i i Zine, ] suspended Sediment, Fornia
Date 2 total dissolved (percent suspended
recoverable dissolved P o 1Y Gy recoverable s g s
(/L) g/l Py (gl 0.062 mmy (ton/d)
<t 48 1 <l < 85 2 a1
1 a5 %0 3 8 67 39 3
2 & 48 2z 6 Al 33 34
<1 10 24 1 3 77 13 n
1 14 47 il 6 54 47 58
<1 6.6 13 <l <1 81 o 15

24  Water-quality, bed-sediment, and biological data (October 2000 through September 2001) and statistical summaries of data for streams in the
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12324680--CLARK FORK AT GOLDCREEK, MONT.

Specific

Temper-

Hardnes 2
Date e paveiy onste  conductance,  ature, - Caldom, Arelcs
us (standard onsite ‘water (mg/L as dissoived
@) units) (uSfem) ) CaCOy e/l (me/L) )
OCT 2000
3. 1015 322 &S 498 6.0 210 63 14 72
JAN 2001
05... 1030 330 83 485 00 210 62 13 58
MAR
20.. 1250 483 85 432 70 180 53 1”2 n
MAY
02... 1615 675 85 314 75 140 40 89 68
2. 1520 513 87 274 140 120 34 .7 64
JUN
4. 1415 ¥95 8.3 353 LAY 160 46 99 9.1
ur
.. 0720 303 83 435 145 200 58 13 n
SEP
% i o % 548 e e 10
Arsenic, Cadmium, T, Tron,
N N~~~ S T~ < S (-« PR < -
rrecoverat recoverable recoverable recoverabie
T ) o ) et W) o (7
10 <l4 E10 28 22 <10 320 <l
8 E08 E09 30 12 <10 180 <l
20 <14 46 13 95 50 2,030 <1
1 <14 19 3 2 50 860 <1
7 <10 <10 39 8.1 10 220 <1
14 <10 41 5.6 55 20 870 <l
15 <10 E07 43 12 <10 250 <1
o1 w0 <0 au 52 <10 0 L
Sediment "
Lead, Manga- M..’.'Q? Zinc, Zinc, mspmml' Sediment, Sediimert,
Date total oese; total dissolved lo) (percent suspended dadtares
recuierebis dimatved recoverable ) reemverable finer than g/l —_—
L) [ i ) Do o ton/d)
OCT 2000
3k, 3 18 106 4 bl 85 19 17
JAN 2001
05... 1 21 63 11 22 7 o 20
MAR
2... 13 57 312 1 114 64 s 154
MAY
0. 4 14 108 3 26 58 60 109
22.. 1 13 38 1 9 80 12 17
JUN
04... 8 a8 285 5 6l 9 64 155
JuL
2 I B 7 3 14 5 1 m
SEP
04.. <l 4.0 10 <1 2 48 5 16




Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12331500--FLINT CREEK NEAR DRUMMOND, MONT.

e rimelEeEH™ ofitie cofiieiffce,  THRPE" Hagflgpss. ] " Sium, oo

taneous (standird onsite water (my/L as dlssok dlssolved Gissohved
) anits) S/em) 0 CaCOy) b (mg/l) $h
NOV 2000
oL 0910 1 84 as1 45 161 4 13 61
MAR 2001
20.. 1820 226 R1 24 40 ns 30 96 12
MAY, 0840 7% 84 278
2. 1615 19 88 28 30 127 34 o8 65
195 157 a3 12 n
TN
™M 1520 331 83 33 100 148 39 2 12
T
w2 0820 % 83 456 o - - o -
oM. 1710 54 85 527 190 278 64 19 n
T o CE ome ome =
Date dissolved dissolved dissolved dissolved
recoverable o) recoverable ey recoverable ey recoverable o)
(/L) (hg/L) (ug/t) gLy
NGV 2000
oL.. 8 <14 <1 <13 15 <10 150 <l
MAR 2001
2. 2 <14 15 31 1 1o 2,050 E6
MAY
U3 n <14 EO5 E9 31 50 470 <l
2. u <10 <10 ELl 1.8 <10 190 <l
N
04... 35 <10 30 21 1 40 1330 ES
L
2. 13 <lI0 <10 14 23 20 300 <l
SEP
04 12 <10 <10 ELi 16 <10 60 <
Manga- "
Leads Msiigas e Zine, Kl mmn;e: Sediment, Seiiment
Date fotal oese total dissolved total (percent suspe discharge,
recoverable dissolved o priss recoverable Mool s sus
/L) ) “eL) [ 0.062 mm) (won/d)
NOV 2000
o1.. 2 25 6l 1 7 8 8 25
MAR 2001
20.. 1 128 76 7 5 7 155 95
MAY
o 6 46 139 2 15 92 26 53
2. 1 40 75 < 5 94 10 51
TN
04 34 139 595 3 87 [ 195 174
L
2. 3 56 125 1 10 8 19 39
SEP
04, <l 60 9 1 2 n 71 9
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Tabhle 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continved)
12331800~CLARK FORK NEAR DRUMMOND. MONT.

reamflow, PH, Specifi Temper- Hardness, Magne- o
et o ustan- omsite conductance, ature. totat sium, Ak,
tanous (standara onsite water as
(«s) units) (@S/em) ) CaCO;) (mg/L) (gl
GCT 2000
) - 1130 516 84 506 75 221 63 15 12
JAN 2001
05 1130 ) 83 504 20 o 6 15 66
MAR
20.. 1415 985 8.1 397 55 166 48 " 11
MAY
0 85 83 3s6 70 158 46 10 77
N
0 1630 1510 83 400 85 177 50 i2 29
L
2. 0940 529 84 510 170 24 & 16 12
SEP
Date e S
WOBEL B W o
OCT 2000 Tead,
3 9 <1a E07 22 12 <10 240 a
JAN 2001
05, 8 E07 E07 28 70 <10 130 <
MAR
2. E <1a 14 13 185 6 4490 <
MAY
03.. 13 <1a 2 a1 36 2 1,000 <
2, 10 <10 E09 52 15 <10 20 <t
N
04. 16 <10 28 70 a 2 79 Es
JuL
24... 15 <10 E.09 34 16 <10 340 <l
SEP
a1 n ~m P VY 46 10 2 1
Manga- . Sediment,
ro i nese, Zine, e suspended Sediment, ;:::‘:e‘
L recoverable dissolved total dzslved recaverahle (percent suspedded ispes
recoverable gLy fimer than (mg/Ly
(g/Ly gLy (weL) (ueg/l) 0.062 mm) (ton/d)
OCT2000
3 z o 3 o & “ =
JAN 2001
1 87 2 9 It 80 7 82
- 3 55 691 13 270 75 300 798
MAY
03.. 6 n 143 a a7 7% 61 138
2. 2 n 53 5 19 87 15 u
N
A o oo z = @ = a0e
JuL
W a 3 4 Fl 76 u 34
SEP
01.. < 45 8 i 3 65 ) 17

TABLE 4
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12334510--ROCK CREEK NEAR CLINTON, MONT.

reamtlow, H, Specific - :
e oo comnamnce, s hem Gt DS e
tancous (standard onsite water (mg/Las s dissolved ris
acss) units) (uS/em) ) CaCOy) (mg/L)
NOV 2000
ol... o730 209 80 148 as & 18 59 5
MAR 2001
2. 1225 209 83 139 60 6 16 53 5
MAY
vs. 130 676 50 = 60 Y 10 34 6
7 1565 1,000 82 85 145 E 97 32 s
JUN
05.. 1730 886 82 104 100 @ 12 39 5
SEP
05... 1250 149 86 152 160 67 T 59 6
Arsolc, Cadmium, oo Copper, s Tron, o Lead,
Date recoverable d‘KMVQd recoverable dissolved recoverable Ml‘:gd recoverable .
gy (Hg/L) (gL (ug/Ly gL (ng/l) () (/L)
NOV 2000 —
o1 =1 <14 11 <13 <6 <10 40 <1
MAR 2001
2. < <n <n <3 Es <10 & <
MAY
0. < e <n <3 & 180 a
2. < <10 <10 8 6 w 120 <
N
05. < <10 <10 EL3 17 £ % <
SEP
05... <2 <l <lh <10 F4 <l an <1
pal Mvnse.':“ - Zing, e m:;; Sediment
recovreble dssaved ol ainivie e (peromt supenicd
Date ) gL recoverable L) gLy her than (mg/L)
NOV 2000
oL.. < 9 3 < < 7 2 1
MAR 2001
.. a 9 3 < 1 74 3 17
MAY
03. <1 L6 8 <1 <1 74 10 18
3. <1 1.6 7 <1 <1 70 9 24
JUN
05... <l 14 6 <1 <1 76 -} 12
SEP
05... <1 18 5 <1 <l R4 . 20
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Table 4. Watcr-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)

12334550—-CLARK FORK AT TURAH BRIDGE, NEAR BONNER, MONT.

Streamflow, pH, Speciflc Temper- Hardness, Magne-
s o instan- onsite nce, ature, total S sium, =23
taneous (standard onsite water (mg/L as peis dissolved )
) units) (S/em) ©0) €aC0y) e/l (mg/L)
GCT 2000
3. 1250 837 85 401 65 174 49 12 51
JAN 2001
05... 1330 682 85 a16 Ls 182 52 13 45
MAR
2. 1615 1480 81 315 55 127 36 90 ol
1430 1.820 84 252 85 n 31 78 48
1320 1810 86 21 140 2 2% 63 40
05... 1540 2.700 83 3n 120 134 38 9.6 83
oL
2. 1050 1,010 85 360 170 164 12 22
SEP
05. 1010 331 84 359 150 159 42 13 4t
Date " vetves o™ disslved o dioved 4 P
recoverable 0 s,,‘:’ recoverable > recoverable o s,,‘:) recoverable 5
() " gLy () &2
GCT 2000
3. 7 <14 <n 15 66 <10 120 <t
JAN 2001
05... 6 <14 < 15 50 <10 80 <
MAR
2. 2 <14 10 74 u7 %0 4250 <l
MAY
03... g <14 4 33 23 30 720 <l
2. 4 <10 <10 29 81 <10 200 <l
JUN
05. 1 <10 34 a6 46 2 70 <l
L
2.. 9 <10 EO07 29 2 <10 240 <l
SEP
05... 5 <10 <10 20 30 <10 60 <1
Manga- Sediment, .
Lead, Manga- nese, Zine, Zinc, o S nt, Sedinsent.
Date total = total dissolved fotal (percent suspended e
recoverable dissolved recoverable GgL) recoverable finer than (mg/) suspended
(ug/L) (ugL) gLy (2] 0.062 mm) (ton/d)
<1 34 32 4 12 9w ’ 16
< 55 19 4 12 85 7 13
30 30 2 10 236 87 302 1210
4 920 97 3 36 7 a“ 216
1 59 2 2 1 7 13 6
8 15 179 4 7 82 7 532
2 79 59 3 17 81 16 4
<t 50 12 2 6 83 6 54
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Table 4. Water quality data for the upper Clark Fork basin, Montana, October 2000 through Scptember 2001 (Continucd)
12340000--BLACKFOOT RIVER NEAR BONNER, MONT.

Streamflow, oH, Specific  Temper-  Hardness, oo Magne- o
oy time instan- onsite conductance,  ature, total o} sium, el
taneous (standard onsite water (mg/L as dissolved
) units) (Siem) ) CaCOy ewh) ) e
OCT 2000
31 1400 517 86 267 65 130 3 12 9
MAR 2001
29.. 0915 750 84 253 45 ne 31 w0 14
MAY
V4. U840 2,300 81 163 80 77 20 6.6 b &
23.. 0940 2,59 84 168 120 8 2 73 7
JUN
05... 1240 2990 84 205 110 o 25 86 10
SEP
05.. 09500 450 84 73 125 133 32 13 13
Aeene Cadmium, o Copper, Covpen Iron, Hed Lead,
Date e dissolved e dissolved ) dissolved T dissolved
(gl (ng/L) W) (ug/L) (gl) L) (hg/L) (8]
OCT 2000
31 Et 14 <l <13 EA <10 30 <l
MAR 2001
».. B2 <14 <n E7 16 50 270 <
MAY
04. El <14 <l <13 1.0 20 170 <1
B < <10 E06 ELO 10 <10 1o <t
JUN
05.. El <10 <10 EL3 19 10 240 <t
SEP
05.. El <10 <10 <10 6 <10 30 <1
T - .
e Mange: oty Zin, Zhoe, Spenied Sediment, Sedmend
Date nese, total dissolved ) (percent suspended discharge,
recoverable dissolved e ey recoverable Poalpcil ey suspended
(ugl) g/l (gL wg/l) ‘mm) (ton/d)
OCT 200
: | <1 11 3 <1 <1 79 x 31
MAR 2001
2. <t 2 2 1 2 8 15 30
MAY
04 <t 21 19 < <t 8 12 5
2. <t 16 13 <1 1 8 9 63
JUN
05... <t 21 28 <1 2 92 19 153
SEP
05. <t 12 3 < <t 80 4 49
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Table 4. Water-quality data for the upper Clark Fork basin, Montana, October 2000 through September 2001 (Continued)
12340500-CLARK FORK ABOVE MISSOULA, MONT.

Streamflow, PH, Specific ‘Temper- Hardness, i Magne- .
i Fime instan- onsite conductance, ature, total o sium, o)
taneous (standard onsite water mglas ool dissolved o)
[52) units) wS/em} “ci CaCOu /L) (me/Ly &
1540 1,310 85 346 6.0 157 43 2 34
05... 1545 1080 85 3s1 05 158 a4 12 32
MAR
2. 1015 1,620 85 339 60 153 42 12 43
MAY
o 101 3810 82 208 85 % 25 73 25
1135 409 83 189 125 85 7 69 20
1400 5410 83 240 100 11 30 88 a1
1335 1830 85 07 185 147 3 2 44
1310 950 86 290 210 138 36 12 36
s 920 84 301 185 138 6 12 36
as s ™ 21 0 10 e a 1 0
M o R o e -
P e GRS membie S e G e S
(/L) (ug/l) (ug/l) (ng/L)
CCT 2000
3L 4 <l4 <1 El2 36 <10 60 <1
JAN200)
05.. 4 E07 E07 17 34 <10 w0 a
MAR .
2 4 25 8.8 20 230 <1
MAY e &
4 E06 10 30 300 <
E2 E05 5.1 10 160 <1
3 1 It n mw a
6 <10 <lo 26 58 <10 110 <t
4 <10 EL3 34 <10 70 <1
1 ::2 E06 16 an <10 130 <1
3 <10 <10 E9 27 <10 n <
‘Maonga- P Sediment,
Lead, Manga- Zine, Zine, 3 - n Sedimene
Date tog) bese, total dissolved L] (percent suspended discliaaye,
recoverable dissolved N s s recoverable Koot s suspended
) weL) ey L) ot (ton/d)
<1 10 16 2 6 96 5 n
< 95 [ 3 8 9% 2 58
1 37 56 2 13 9% 13 57
2 21 a8 2 3 9 2 216
<l 17 31 3 : 88 i 121
3 13 74 3 % 97 25 365
<l 20 3 2 7 92 7 35
<l - 28 <l ] - 4 10
<t - 38 ) i - 7 17
< 10 2 < 4 88 6 3
d 10 better i i d transport during the lowering of Milltlown Reservoir water levels.




Table 5. Daily streamflow and suspended-sediment data for Clark Fork at Deer Lodge, Montana, October 2000 through
September 2001

[Abbreviations: f¥s, cubic feet per second:; e, estimated; mg/L, milligrams per liter: ton/d. tons per day. Symbol: — no data]
‘Suspended sediment Suspended sediment Suspended sediment
Mean ——— ————— Mean Mean
Day stream- Mean Dis- stream- il Dis- stream- Mean Dis-
oo vation  Chamee v raton e oy b S
) (melL)y (ton/d) L) (mg) (ton/d) e's) vy (ton/d)
2000
October November December

1 143 23 89 91 15 77 el85 21 10
2 164 24 1" 189 15 17 €180 18 87
3 152 18 74 186 16 80 €190 16 82
4 150 18 73 19 2 15 el8s [l 65
5 145 21 82 19 20 n €195 1" 58
6 174 3 n 196 15 79 €195 10 53
7 173 23 n 192 14 = el9s 10 53
8 168 2 10 189 14 1 €190 9 a6
9 162 0 92 <180 15 13 =180 9 44
10 162 20 87 170 15 69 €150 9 36
" 160 19 82 180 17 83 100 9 24
12 189 2 12 184 2 2 0 10 24
13 217 3 18 €180 16 18 €130 18 63
i 27 30 18 €160 14 60 €l80 20 97
15 200 2 15 €l70 1 64 €160 20 86
16 188 25 13 185 1 70 €155 20 84

17 181 20 98 194 13 6.8 €190 21 n
18 179 18 87 192 12 62 €160 21 9.1
19 m 14 67 €190 " 56 €150 21 85
20 176 14 61 185 " 55 €130 21 74
21 187 14 7.1 €I85 1" 55 €120 21 6.8
2 185 14 70 e180 n 53 €140 2 79
) 186 14 70 er7s n 52 €160 2 91

2% 180 3 63 192 19 98 7 21 10

2 183 13 64 192 2 n 185 20 10
26 180 [l 63 €190 2% 12 18 16 79
27 180 12 58 el8s 25 12 188 14 71
28 179 13 63 €170 26 12 180 15 73
2 180 13 63 €70 2 " 180 15 73
30 198 1 75 €190 2 n 186 15 75
31 196 14 74 - e - 195 15 79
eV b 551 - 2822 5537 - 2523 5.185 - 250
MEAN 78 19 o1 185 17 84 167 16 73

MAX 27 3 18 199 2 15 195 21 n
MIN 143 12 58 160 1 52 90 9 24
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‘Table 5. Daily streamflow and suspended-sediment data for Clark Fork at Deer Lodge, Montana, October 2000 through

September 2001 (Continued)

Suspended sediment Suspended sediment ‘Suspended sediment
Mean —_— Mean Mean

e stream- Mean Dis- stream- Mean Dis- stream- fes

y flow concen- Pl Tov concen- sl Ty concen-

(@) tration @) tration ) tration

gy MY gy M (mgll)

2003

January February March
1 193 15 78 177 30 14 el6s 53 24
2 €190 16 82 182 31 15 182 52 26
3 188 16 8.1 185 3 18 170 49 2
4 187 16 81 70 ) 19 170 50 2
5 189 16 82 €180 48 2 79 48 2
[T 6 78 etso a1 2 191 a2 2
€170 13 60 ci6s 4 18 25 55 30
8 e 10 a6 BEY 35 " 206 6 3
9 8o 9 44 €160 ) 1 207 44 25
0 e n 52 €180 ) 16 197 32 17
el70 14 64 el70 34 16 197 35 19
12 182 17 84 €165 u 15 190 37 19
3 180 22 L elss 35 15 200 39 25
(L} €l70 30 14 €140 35 13 208 40 2
175 8 18 elds 3 1 197 3 20
16 €l55 32 13 €150 42 17 198 39 21
7 aso 2 93 €160 50 2 196 50 26
<160 16 69 170 56 2 193 60 3
19 an 12 55 <l65 58 2 215 56 3
0 el 70 16 73 €170 61 28 29 49 30
28 e 2 i elgs 63 3 208 39 2
2w 2 16 €180 65 »n 201 K 2
2B e 36 ” el7s 62 2 194 Y 2
4 ean 3 15 el 70 57 2% 197 36 19
25 elso 15 €160 52 2 206 a3 2%
26 el80 29 14 el6s 57 25 254 69 47
el70 29 13 el55 45 19 244 52 34
28 elss 29 12 elss 45 19 236 45 29
29 €40 29 un - 228 41 25
30 el60 30 13 - - - 221 38 23
3 e 0 1 = 213 40 2
TOTAL 5349 - 3192 4,664 - 567 6297 - 75
MEAN 173 2 10 167 a5 20 203 a5 25
MAX 193 38 18 185 6 32 254 69 41
lls) 140 9 44 140 30 13 165 2 17
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Table 5. Daily streamflow and suspended-sediment data for Clark Fork at Deer Lodge, Montana, October 2000 through
September 2001 (Continued)

Mean ;n:pulkd sediment o ‘S:;q)umd“ sediment o ;.:de sediment
n
by e R De seam e De g e D
ey tration Frtn @) tration g ey tration (o)
(mg/L) (mg/L) (mg/L)
2001 N
April May June
 § 210 39 2 216 2 13 102 9 25
2 209 29 16 220 21 12 2 9 23
3 o 35 20 212 1 80 nr 1 57
4 209 3 19 205 18 10 279 86 65
3 199 33 18 194 18 94 265 54 39
6 194 36 19 183 15 24 220 25 15
7 192 3l 16 181 12 A9 204 17 9.4
8 194 ] 15 178 " 53 182 12 59
9 19 » 15 173 10 a7 176 n 52
10 188 £ 15 164 9 40 192 i 73
u 181 35 u 153 © 15 20 2 65
12 183 £ 16 143 9 s 194 9 47
13 192 0 16 150 15 6.1 253 38 2
1 186 n 16 168 16 73 269 38 2%
15 182 3 15 200 24 13 235 23 15
16 178 27 13 219 38 2 207 12 67
7 179 2 Il 203 E 13 184 8 40
18 178 a5 12 170 14 64 166 9 40
19 182 ¥ 1 156 14 59 161 10 43
20 186 26 13 142 10 38 139 8 30
21 186 42 21 131 n n7 6 L9
22 185 X 16 114 1 n7 a4 b |
23 184 22 1 105 6 99 - 1.3
b1 181 u 2 102 8 9% 10 26
2 17 29 1 120 16 & 15 35
26 176 21 10 167 26 12 76 16 33
27 181 20 98 192 35 18 71 9 17
23 189 b 10 200 36 19 82 8 18
2 206 2 12 191 34 18 92 n 21
30 n3 n 13 162 21 92 7 P 1.5
31 3 125 10 34 = - .
TOTAL 5710 - 445.8 5239 - 2592 4752 - 210
MEAN 190 » s 169 17 84 158 17 9.4
Max 214 2 2 220 38 2 219 86 65
MIN 176 2 98 102 6 17 7 4 13
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Table 5. Daily streamflow and suspended-sediment data for Clark Fork at Deer Lodge, Montana, October 2000 through

September 2001 (Continued)

‘Suspended sediment ‘Suspended sediment
Men ———— Mean Mean
Day stream- Tean; Dis- stream- Mean Dis- stream-
flow ot charge flow Sunces charge flow
) scidlon (ton/d) ) tration (tond) (s
(mg/L) (mg/L)
2001
July August September
1 7 9 18 79 s ] s 2 15
ol 6 13 22 7 19 37 a3 9 10
3 56 15 23 62 35 59 a 9 10
4 s1 1 19 55 30 45 a3 9 10
s 56 i2 18 60 21 34 “ 9 12
6 61 10 16 1 16 22 4 16 49
7 62 8 13 a 15 17 159 21 90
8 59 6 96 38 14 14 142 18 69
9 52 5 k0 35 15 14 126 14 a8
10 65 6 ] 35 " 16 16 n 34
1 60 L} 15 2 2 19 109 9 26
12 53 14 20 32 2% 24 109 8 24
13 7 17 34 3 32 29 107 8 23
14 84 18 41 31 2 28 106 8 23
15 76 18 37 32 36 31 106 7 20
16 80 19 41 3 35 36 iE) 7 21
17 100 19 s1 2 31 35 122 6 20
18 124 10 64 3 7 28 124 4 13
19 123 18 60 » 2 24 123 4 13
2 n3 16 49 3 2 24 19 4 13
2 107 13 38 3 2 24 120 5 16
2 125 9 50 5 P 26 14 H 15
2 121 6 20 n 29 26 n3 s 15
2 120 6 19 31 31 28 108 6 17
25 10 5 15 32 26 22 103 8 22
2 9 5 13 3 2 19 9% 9 23
27 88 s 12 33 19 18 9 9 23
2 8 5 11 40 20 22 % 9 24
29 6 H 10 45 % 29 9 9 24
30 75 H 10 ” 2 28 ® 9 24
3 2 4 9 46 7 21 - -
TOTAL 2577 - 75.65 1,304 - 810 3058 - 746
MEAN 831 1 24 ar1 2 26 102 9 25
MaX 125 19 64 79 36 59 159 21 90
MIN s1 4 0 3 5 11 41 4 10
TOTAL FOR WATER YEAR 2001:

STREAMFLOW-—-55,183 fi’/s

SEDIMENT DISCHARGE-~-3,637.95 tons

TABLE §
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Table 6. Daily streamflow and suspended-sediment data for Clark Fork at Turah Bridge, near Bonner, Montana, October 2000
through September 2001

[Abbreviations: fi%/s, cubic feet per second; e, estimated; mg/L, milligrams per liter; ton/d, tons per day. Symbot: ~, no data)

Suspended sediment Suspended sediment Suspended sediment
Mean ——— Mean Mean
by S N e s Mo ™
s woton 4 T2 ) o {0 @) e ond)
(mg/L) (mg/L) {mg/L)
2000
October Noveniber December
692 2 52 827 s 18 T e 10 7
2 978 56 148 809 7 €50 9 14
3 79 7 6 781 9 19 550 8 12
4 78 15 32 79 8 17 €530 7 10
s 79 12 2 818 3 13 €520 6 84
6 684 n 20 824 7 16 500 6 8.1
7 689 n ) 9 7 15 €500 6 81
8 97 n 21 37 8 16 520 3 10
9 06 1 2 733 8 16 €530 5 12
10 n 1 21 689 7 13 €500 5 68
n 698 1 2 649 8 14 €450 5 6l
2 736 13 26 675 9 16 5 &1
13 860 2 51 680 10 18 5 47
14 962 n 0 639 10 17 ] 51
15 981 n 2 658 n ® 5 o8
16 934 2 S8 76 a 17 500 6 8l
17 892 18 4 619 9 16 €550 6 89
18 862 7 40 676 8 15 €600 5 81
19 866 15 35 664 8 14 €570 4 62
20 &N 13 3 611 % 12 €530 & 43
2 898 12 ) €550 7 10 €500 2 27
2 901 1 2 550 7 10 561 3 45
23 889 10 24 550 7 10 618 y V3
24 863 - 21 570 8 12 654 14 25
25 841 8 18 m 13 2 83 21 £
2 827 8 I w7 12 ) 694 2 37
k2 814 8 18 €650 12 21 676 15 27
28 807 8 17 €600 n 18 663 13 23
29 810 8 17 €580 n 17 623 12 20
30 817 7 is 600 10 16 618 1 18
31 833 7 16 - - - 632 9 15
TOTAL 25,495 - 1089 20510 - a1 17,092 - 3852
MEAN 822 15 35 684 9 16 551 8 12
MAX 981 56 148 827 13 25 694 2 39
MiN 684 7 15 550 6 10 350 2 21

36 Water-quality, bed-sediment, and biological data (October 2000 through September 2001) and statistical summaries of data for streams in the
upper Clark Fork basin, Montana



Table 6. Daily streamflow and suspended-sediment data for Clark Fork at Turah Bridge, near Bonner, Montana, October 2000
through September 2001 (Continued)

sediment Suspended sediment ‘Suspended sediment
Mean ‘Mean E— Mean
Dy o D Chew ome o b omeem D
(Ys) tration (tonid) (M%) tration oty #%s) tration toni)
(mg/L) (mg/L) (mg/L)
2001
January February March
1 650 8 590 12 19 €550 22 33
2 630 8 615 12 20 €580 20 3
3 601 8 13 620 12 20 €650 16 28
4 624 8 13 613 134 2 €650 10 18
5 676 8 15 626 16 2 615 9 16
6 690 8 15 644 14 2% 660 10 18
7 600 7 1 630 10 17 674 12 2
g 514 6 83 567 i 9.1 709 14 27
9 514 6 83 518 4 56 746 19 38
10 560 6 92 525 4 57 67 21 43
n 633 7 12 559 5 15 748 19 38
12 617 7 12 577 6 93 735 7 £
13 632 8 ] 569 6 92 8 2 55
1 623 8 3 570 7 n 868 @ %
15 596 8 13 569 9 14 838 34 77
16 598 8 13 559 i 7 808 29 6
17 517 9 1 si8 12 7 9 2 51
18 537 - 13 537 13 19 780 27 57
19 560 10 15 569 14 2 887 52 125
20 627 n 19 580 14 2 1410 283 1o
21 598 12 19 581 16 25 13710 134 496
2 587 n 17 616 15 25 1210 70 229
2 605 10 16 620 13 2 1,160 54 169
2 566 8 12 625 n 190 1170 55 174
25 555 8 2 609 n 18 1160 54 169
26 593 8 13 574 n 17 1L1o 39 n7
7 582 10 16 €570 10 15 110 % 102
2 557 n 17 550 n 16 1050 36 102
29 495 22 29 - 1,020 32 88
30 501 13 18 - = - 1,030 31 86
31 528 n 16 - 5 = 1,000 2 62
TOTAL 18235 - 4438 16295 4754 27,666 3,774
MEAN 588 Q 14 582 n 17 892 a1 122
MAX 690 2 2 644 16 7 1410 283 1110
MIN 95 6 83 518 4 56 550 o 1
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Table 6. Daily streamflow and suspended-sediment data for Clark Fork at Turah Bridge, near Bonner, Montana, October 2000
through September 2001 (Continued)

Suspended sediment Suspended sediment ‘Suspended sediment
‘Mean _— Mean _— Mean — e et
mo R IR e R MR ow
) tration oy @) tration ::l,'ﬁ" ) tration —

(mg/L) (mg/L) (mg/L)

2000

April May June
1 958 2 57 2,100 98 556 1,580 n a1
2 958 2 62 2110 8 419 1420 10 38
3 955 7 “ 1850 s 270 1430 12 46
4 913 16 3 1,670 al 185 2050 34 188
5 896 14 34 1600 S 15t 2670 7 s
6 868 13 30 1,590 27 ne 2370 45 288
7 864 10 bzl 1520 % 9% 2,160 30 175
8 883 1 2% 1480 19 ) 1990 2 n8
9 877 15 36 1,550 » 92 2020 2 120
10 857 9 21 1,650 2 125 2,150 2 148
u 837 0 7 1680 2 ug 2220 2 168
12 824 8 18 1,690 26 19 2,20 26 156
13 813 8 18 1870 3 167 2310 31 198
14 802 6 3 2250 8 498 2,590 40 280
15 786 5 n 2,630 92 653 2,480 39 261
16 764 8 ” 3320 n3 1010 2250 31 188
” 784 13 2 3,150 86 731 2070 2 145
18 824 7 38 2710 53 E 1950 2 16
19 91l 19 47 2410 3 215 1,860 20 100
2 961 0 52 2240 2 163 1,740 19 8
n > 13 34 2,080 2 124 1,590 17 7
2 909 2 2 1910 19 98 1450 14 55
3 881 19 45 1.840 16 79 1360 12 “
2 891 16 38 1850 17 85 1300 10 35
25 935 24 61 1,880 16 81 1,240 8 27
a2 121 199 2 107 1190 6 19
8 27 2140 2 150 1,160 6 19
% 404 2160 23 134 1,160 7 2
110 558 2120 23 132 1.210 6 2
126 687 1,940 1 8 1200 5 16
31 2 = = 1750 14 6 = .
TOTAL 29756 - 2851 62,730 - 7.355 54490 - 3
LU 992 2% 9 2,024 39 237 1816 ” 1724
MAX 2020 126 687 3320 IIE) 1010 2670 7 512
MIN 764 s 1 1480 14 66 1,160 5 16
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Table 6. Daily streamflow and suspended-sediment data for Clark Fork at Turah Bridge, near Bonner, Montana, October 2000
through September 2001 (Continued)

i Suspended sediment Suspended sediment e Suspended sediment
lean —_— Mean —_— an —_—
stream- Mean stream- Mean . stream- Mean 2
By e & e D - — 2
(&) tration (ton/a) (tss) tration (tonid) ) tration (ton/d)
(mg/L (mg/L) (mg/L)
2000
July August September
1,140 4 12 1170 37 u7 323 44
- 1130 4 12 10w 2 65 328 62
3 1,050 4 1" 886 14 33 327 8 71
4 946 4 10 825 13 29 35 7 6.1
5 919 4 99 822 13 29 27 6 53
6 923 4 10 793 13 2 346 4 37
7 %07 4 98 77 12 2 39 s 53
8 869 4 94 687 12 2 a1 8 10
9 847 S " 648 i 19 99 7 94
10 803 5 1n 622 10 17 491 7 93
u 787 6 3 598 9 15 an 7 90
12 782 ¥ 15 564 8 12 462 6 3
13 811 3 15 543 T 10 465 6 75
1 863 8 19 513 7 27 69 6 76
15 935 10 25 496 2 94 461 6 75
16 1020 12 S 81 7 %1 460 6 75
17 1,020 13 36 464 7 88 462 6 s
18 1,040 13 37 447 6 72 464 5 63
19 1,070 13 38 434 6 70 463 5 63
20 1.060 14 40 a1 6 68 458 5 62
21 1010 14 38 408 5 55 460 5 62
22 1.000 16 43 387 5 52 468 5 63
2 1,040 7 ] 374 4 40 468 5 63
2 975 17 4 358 4 39 an 5 64
25 923 17 42 348 4 38 a7 7 89
2 10 16 38 342 4 37 an 7 89
2 823 16 36 337 4 36 465 7 88
28 780 16 34 329 4 36 456 7 86
2 78 16 2 328 4 35 463 6 75
30 749 16 2 326 4 35 470 5 63
31 979 2 6 32 4 35 - - -
TOTAL 28811 - 828.1 17,020 = 5218 13,140 - 239
MEAN 929 n 27 569 9 1 438 6 7
MAX 1,140 2 6 1170 37 nr 499 8 10
MIN 8 4 94 2 4 35 323 4 37
TOTAL FOR WATER YEAR 2001

STREAMFLOW-—331.240 i’
SEDIMENT DISCHARGE—22,127.2 tons

TABLE 6 3



Table 7. Daily streamflow and suspended-sediment data for Clark Fork above Missoula, Montana, October 2000

through September 2001

[Abbreviations: ft*/s, cubic feet per second; e, estimated; mg/L, milligrams per liter; ton/d, tons per day. Symbol: -, no data]

Suspended sediment ‘Suspended sediment Suspendied sediment
Men IR Mean PRI Mean =
stream- lean i stream- - i stream- lean i
Day o concen Dis- o concn- m‘:‘fg, o min Dis-
sy rati /sy tration (#s) raf b
mgt) o gty mgry o
2000
October November December
1 1.240 6 20 5 18 1,140 4 12
2 1640 9 W 5 It 1020 5 14
3 1480 6 2 5 I e1.000 5 14
4 1,340 5 18 6 20 €980 6 16
% 1250 -2 17 6 a1 €970 3 16
6 1210 5 16 1320 6 2 €950 6 15
7 1200 4 13 1210 5 ” <950 5 i3
8 1210 4 13 1240 5 17 950 4 10
¢ 1,200 a 13 1210 4 13 €980 3 79
10 1200 4 13 1140 4 12 1000 2 54
n 1190 & 13 1,100 a4 12 800 2 43
2 1200 5 16 1130 4 2 €650 2 as
13 1340 7 2 1170 4 13 €600 2 32
14 1520 8 3 1040 4 u 70 2 38
i5 1,540 7 2 L100 5 15 900 3 73
16 1,480 6 2 1,160 s 16 «900 3 7.3
” 1400 6 z el150 5 16 1,000 3 81
18 1.350 6 2 1,100 5 15 <1050 3 &5
19 139 6 2 1100 5 5 €1.000 3 81
2 1350 6 2 988 5 1 <950 2 51
2 1420 9 3 40 4 10 e8s0 2 46
2 1.400 7 % 930 4 10 900 2 49
2 1,400 o 2 o33 4 10 1,000 2 54
% L3 s 1® %43 . 0 10 s n
25 1,350 4 15 1210 4 13 e1,100 5 27
2 1320 4 14 1190 s 13 €100 5 2
27 1310 4 14 el,150 4 12 1,050 7 20
28 1310 5 8 1.100 4 12 1,050 6 17
29 1310 5 18 €1.050 4 n 1,000 5 14
0 1310 a 1 e1,100 s 12 1,000 4 "
3 1310 3 1 = = €1,050 3 85
TOTAL 41,530 - 623 34,164 - 424 29,640 - 3299
MEAN 1340 s 20 1139 5 14 956 4 1
MAX 1,640 9 40 1320 6 21 1,140 9 27
MIN 11%0 3 i o0 s 10 60 2 32
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Table 7. Daily streamflow and suspended-sediment data for Clark Fork above Missoula, Montana, October 2000
through September 2001 (Continued)

‘Suspended sediment Suspended sediment ‘Suspended sediment
Mean N;“ Mo wecipimenl Mean M':"""“
stream. e Dis- stream- Dis- stream- S Dis-
Da
’ el rtion i o Gy P ‘raion o
(gl (ton/a) (tonid) gy (ton/d)
January February March

1 1050 2 57 978 4 1 832 4 90

2 1050 2 32 964 4 10 853 4 92

3 1020 2 55 962 4 10 907 4 98

4 1010 2 55 934 4 10 916 3 7.4
5 1070 3 87 959 4 10 93 4 10

6 1,080 2 58 983 4 1n 043 3 16
T €950 2 5.1 956 4 10 967 4 10
8 850 3 69 884 4 95 1,000 5 14
9 €850 3 69 800 4 86 1,080 5 15
10 €900 4 9.7 €850 4 92 1,120 6 18
1t e1,000 5 14 920 4 99 1,060 4 n
12 1,000 5 14 €900 4 97 1040 4 1
3 1010 6 16 932 4 10 1110 7 2
14 1m0 6 16 €900 4 9.7 1,220 8 26
15 989 J 13 847 4 ot 1220 8 2
16 950 3 77 837 4 90 1,150 9 b
17 €900 2 49 €850 4 92 1,180 8 25
18 €900 2 49 <870 4 94 1,140 7 2
19 950 2 5.1 920 4 99 1230 9 30
20 950 2 53 920 3 75 1,770 26 124
21 930 2 50 935 3 76 1930 2 135
22 943 2 5.1 959 3 78 1,880 17 86
2 €930 2 50 912 3 79 1,880 15 76
% €900 2 49 976 3 79 1930 14 7
2 024 2 50 961 3 78 1870 14 7
26 50 2 51 930 3 5 1810 1 68
2 €930 3 75 905 4 98 1,800 3 63
2 €900 3 73 843 6 14 1720 2 56
2 €800 3 65 - - 1,680 n 50
30 €850 4 9.2 ks - 1.690 1 50
31 879 4 95 - - - 1720 10 %

TOTAL 29455 - 2365 25,647 - 263.0 41571 - 12080
MEAN 950 3, 76 916 4 9.4 1341 9 39
MAX 1,080 6 16 983 6 14 1930 26 135

M 800 2 49 800 3 7.5 832 3 14
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Table 7. Daily streamflow and suspended-sediment data for Clark Fork above Missoula, Montana, October 2000
through September 2001 (Continued)

Suspended sediment ‘Suspended sediment Suspended sediment
Mean PO RO Mean — —PCTSCMER Mean o PCeCRET
stream- Mean Dis- stream- Mean Dis- stream- Mean Dis-
Day flow concen- sl flow concen- Yoot Tlow concen- Chitge
() frationt (ton/d) () tration (tonvd) i) tration (ton/d)
(mg/L) (mg/L) (mg/L)
2001
April May June
1 1,660 1 & 4,660 21 264 2050 9 %
2 1,590 n 47 4,640 2 216 3760 ] 81
3 1,680 10 45 4210 19 216 3,760 9 91
4 1,550 n 46 3,800 ” 174 4,630 12 150
5 1510 J 37 3,740 13 131 5340 24 346
6 1,460 o 35 3770 4 143 5110 26 359
7 1,460 10 39 3660 7 168 4,800 21 m
8 1510 7 29 3600 9 87 4580 18 m
9 1,520 6 25 3710 9 90 4,640 18 26
10 1,480 8 32 4,040 10 109 4950 19 254
1 1440 7 27 4,160 15 168 4,850 "9 249
12 1440 s 19 4220 n 125 4790 2 259
3 13% s 1 4700 n 140 S0 2 302
14 1380 7 2 5660 21 21 5620 2 364
15 1390 7 2 6370 32 550 5760 2% 404
16 1330 8 29 6780 4 805 5560 2 375
17 1,380 9 3 6520 a 722 5280 2 314
18 1,480 8 32 5,750 28 435 3,050 n 213
1 1610 8 35 5280 % 342 4880 18 237
2 1730 10 a1 4810 19 7 4570 15 185
21 1790 15 7 4.590 13 161 4,150 12 134
n 1710 7 2 4290 10 116 3840 10 104
23 1,680 7 32 4200 10 u3s 3,570 5. 87
2 1730 1 51 4,420 10 it} 3440 9 8
25 1,780 8 38 4,760 n 141 3,230 9 78
26 2,130 1 ] 5130 n 152 3070 10 8
27 2,720 12 88 5,400 12 175 2,880 10 78
3 3390 15 137 5,500 13 193 2860 10 7
29 4210 31 352 5390 15 218 2,860 6 6
30 4,560 24 297 4,950 14 189 2,110 5 37
31 - - b 4490 11 133 b
TOTAL: 55,710 - 1,854 147,240 - 1223 129.680 - 5870
MEAN 1.857 10 62 4750 ” 233 4323 16 196
MAX 4,580 31 352 6780 4 805 5760 26 404
MIN 1,330 s 19 3,600 9 8 2710 5 3
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Table 7. Daily streamflow and suspended-sediment data for Clark Fork above Missoula, Montana, October 2000
through September 2001 (Continued)

Suspended sediment ‘Suspended sediment Suspended sediment
Mean T e Mean e

Day s&l:‘:wm- e:l“z: Dis- stream- Met:"n_ Dis- stream- i Dis-
- charge flow am charge flow charge
(#s) tration (ton) () tration (ton/d) ey tration (o)

(mg/L) (mg/L) (mg/L)
2000
July August September

1 2530 5 34 1,970 9 48 691 3 56
2 2410 33 1.860 8 40 735 3 6.0
3 2300 5 31 1.690 7 32 749 3 6l
4 2,140 6 35 1570 6 25 766 4 83
5 2080 6 34 1490 3 2 719 5 97
L 2,020 6 33 1,470 5 20 769 4 83
7 1,980 6 32 1380 4 15 811 4 88
8 1940 6 31 1260 3 10 888 3 72
E 1,860 6 30 1260 ;& 10 953 3 17
10 1800 6 2 1190 3 96 924 3 75
n 1,720 6 8 1,196 4 13 914 3 74
12 1740 7 ES) 1,140 3 92 894 4 91
3 1,680 7 2 1080 4 12 908 4 9%
14 1,750 6 2R 1.0% 4 12 876 4 95
15 1,780 6 29 1,020 4 1 873 4 94
16 1820 6 29 1,050 4 n 872 4 94
17 1,900 6 31 989 4 1 891 4 2.6
18 1,960 L) 32z 988 4 n 852 4 922
19 2,000 7 8 1,020 5 14 863 4 93
20 1900 3 3 %3 5 16 860 4 93
2 1.880 5 2 932 7 18 854 4 92
2 1810 5 2% 904 8 20 870 4 94
23 1,800 6 29 869 9 21 854 4 92
2 1760 6 2 850 10 2 89 4 93
25 1.640 ¥ 22 823 n 24 857 4 93
26 1,610 5 22 813 10 2 866 4 94
27 1510 6 24 757 B 16 851 4 92
28 1.450 6 2 735 6 12 834 4 90
29 1,390 6 23 696 4 s 847 4 9.1
30 1,400 6 Pzl 684 3 55 844 4 2.1

3l 1670 7 32 76 3 55 - - -
TOTAL 57.230 - %09 34,429 = 5283 25344 - 2600
MEAN 1846 6 29 L 6 1”7 845 4 87
MAX 2530 7 38 1970 i 48 953 s 98
MIN 139 s 2 676 3 55 61 3 56

TOTAI FOR WATER YEAR 2001

STREAMFLOW-—651,640 fcs

SEDIMENT DISCHARGE-—19,728.7 tons
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"Table 8. Chemical and suspended-sediment analyses of field replicates for water samples, upper Clark Fork basin, Montana

[Abbreviations: E, estimated; jg/L, mi per liter, mg/L, milligrams per lter; mm, millimeter. Symbols: <, less than minimum
reporting level; -, no data]
- ) Hardess  Colcum,  Magnesium,  Awsenic, oo
Bt Station name Date Tme el disobed  dsoved  disohed | out
ey el (me/L) () o)
TI373730  Blackial Creek ai Harrison Avente, 3t Bulle G201 0930 109 3 76 28 T
032801 0935 109 31 76 29 4
12323250 Silver Bow Creck below Blicktail Creck, at Bute 072301 1400 17 st 12 89 13
07-23-01 1405 178 51 12 9.1 13
12323770 Warm Springs Creck at Warm Springs 060401 104 108 3 64 38 5
060401 1050 & = - 40 s
12324200 Clak Fork at Deer Lodge 010501 0845 21 6 15 60 9
010501 0850 2 6 1 60 9
V331800 Clark Fork near Drummond 090801 1745 206 2 2 94 10
090401 1750 267 7 2 95 10
12334550 Clark Fork at Turah Bridge, ncar Bonner 050301 1430 m 3l 78 8 8
050301 1435 nz 2 79 48 8
12340500 Clark Fork sbove Missoula 05301 135 85 2 69 20 B
052301 140 87 23 71 21 3
5 Cadmiu - opper, Iro
o T S W o B Mo PR o
number recoverable recoverable recoverable
L) () oLy g/) e/t L) el
12323230 032801 Ean on @3 7a 0 530 <
032801 <1 <1 a2 14 " sa0 <
12323250 02301 & ) 2 2 E10 120 a
072301 & a0 3 » E10 140 a
12323770 06-04-01 <10 <10 56 10 0 120 <
060401 <10 <10 29 93 = 120 a
12324200 01-05-01 Ell 18 41 23 <10 390 <l
010501 <1 a8 a » <10 390 a
12331800 090401 <10 <10 34 a6 <10 ) a
050401 <10 <10 36 as <10 0 a
12334550 05-03-01 <14 14 33 23 30 720 <l
050301 <1 E10 30 % 0 0 <
12340500 052301 <10 E0s 18 51 10 160 a
052301 <10 <10 20 70 10 170 P
oy Manganese,  MonEanese, Zine, o e, Sediment,
Date recoverable duh recoverabie "“;L"‘)" e ) sy
- my
@) b (uE/L) ks R P
12325790 02801 T % % 5 g 7 0
032801 < %2 100 s 8 = -
12323250 072301 1 151 162 198 200 & 3
07-23.01 1 156 1601 203 207 8 3
12323770 060401 < 6 130 2 4 65 6
060401 < ® 130 2 4 81 6
12324200 010501 3 60 156 14 3 » 16
010501 3 w© 154 1 3 ” It
12331800 09-04-01 <l s 8 1 3 65 4
090401 < s 9 1 3 = -
12334550 050301 4 90 o 3 3 d m
050301 4 91 100 3 s i3 46
12340500 052301 < ” El 2 7 88 u
052301 < 7 0 ! 7 % 10
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Table 9. Precision of chemical and suspended-sediment analyses of field replicates for water

samples. upper Clark Fork basin, Montana

[Abbreviations: pig/L, micrograms per liter; mg/L, milligrams per liter; me. millimeter]

Constituent and reporting unit

Number of
replicate pairs

Standard
ion,
in units (+/-)

Relative
standard

deviation,
in percent (+/-)

" Calcium, dissolved, mg/L
Magnesium, dissolved. mg/L.
Arseriic, total recoverable, ug/L
Arsenic, dissolved, pg/L
Cadmium, total recoverable, pg/L
Cadmium, dissolved. ng/L
Copper, total recoverable, pg/L
Copper, dissolved, pg/L
Iron, total recoverable, pg/l.

Tron, dissolved. pg/L

Lead, total recoverable, pg/L

Lead, dissolved, pg/L

Manganese, total recoverable, pg/L

Manganese, dissolved, jig/L.

Zinc, total recoverable, pg/l.

Zinc, dissolved, pg/L

Sediment, suspended, mg/L.

Sedinit, suspended, percent finer than 0.062 mm

MR NN NN

[
30
27
.09
.01
.01
66
78
6.0
0
A3
0
L1
(]
66
14
78

T
2.6
3.6
1.6
7:3
73
49
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Table 10. Precision of chemical analyses of laboratory replicates for water samples, upper Clark Fork basin, Montana

[Abbreviations: pg/L, micrograms per liter; mg/L, milligrams per liter]

Relative

Standard ‘Within limits of
Constituent and reporting unit Nisuber of deviation,! taudand data-quality
replicate pairs caviss deviation, L
inunits (+) objective
in percent (+/-)

Calcium, dissolved, mg/L 9 045 124 Yes
Magnesium, dissolved, mg/L 9 09 94 Yes
Arsenic, total recoverable. pg/l. 9 72 14 Yes
Arsenic, dissolved, pug/L 9 .09 25 Yes
Cadmium, total recoverable, pg/L 9 01 43 Yes?
Cadmium, dissolved, pug/L 9 .01 13 Yes
Copper, total recoverable, pg/L. 9 29 5.4 Yes
Copper, dissolved, pg/L 9 39 14 Yes
Tron, total recoverable, ug/L 9 24 65 Yes
Tron, dissolved, pg/L. 8 18 31 Yes
Lead, total recoverable, pg/L 9 02 1.4 Yes
Lead, dissolved, pg/l. 9 Y 54 Yes?
Manganese, total recoverable, pg/L 9 78 1.2 Yes
Manganese, dissolved, pg/L 9 45 L1 Yes
Zing, total tecoverable, pg/L 9 18 22 Yes
Zinc, dissolved, pg/L. 9 06 21 Yes

IStatistics calculated using laboratory reporting level for censored values less than the detection capability of the instrument.
2Exceedance of data-quality objective results (relative standard deviation of 20 percent) from a statistical artifact of caleulating differ-
ences between puired valucs that are predominantly less than thie labotatury reporting level. Because such differences are nor fully
quantified at very low concentrations, the precision estimate may not ive of analytical t d
centrations.
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Table 11. Recovery efficiency for trace-element analyses of laboratory-spiked deionized-water blanks

[Abbreviation: pg/L, micrograms per lter]

95-percent
Number of confidence Mean spike Within limits of
Constituent and reporting unit interval for spike recovery, data-quality
P recovery, in percent objective

in percent
‘Arsenic, total recoverable, pg/L 7 866109 977 Yes
Arscnic, dissolved, pg/L 4 92.3.106 992 Yes
Cadmium, total recoverable, ig/L 4 101-115 107.9 Yes
Cadmium, dissolved, pug/L. 4 98.9-107 1029 Yes
Copper, total recoverable, pg/L 4 93.7-99.9 9%.8 Yes
Copper, dissolved, /L 4 98.6-112 105.2 Yes
Tron, total recoverable, pg/L 4 95.5-107 101.3 Yes
Tron, dissolved, pug/L. 4 86.7-110 98.3 Yes
Lead, total recoverable, jig/L 4 93.7:99.1 96.4 Yes
Lead, dissolved, pg/L 4 91.9-103 973 Yes
Manganese, total recoverable, pg/L 4 79.0-125 1019 Yes
Manganese, dissolved, /L 4 89.9-118 103.7 Yes
Zinc, total recoverable, pg/L 4 82.7-116 9.1 Yes
Zinc, dissolved, pg/L. 4 81.9-116 102.0 Yes
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Table 12. Recovery efficiency for trace-element analyses of lahoratory-spiked stream samples, upper Clark Fork basin, Montana

[Abbreviation: ig/L, micrograms per liter]

95-percent

2 Mean spike Within limits of
Constituent and reporting unit Number of samples  C0nfidence interval for recovery, data-quality
S"':p‘;'r;":.;"-"' in percent objective
‘Arsenic, total recoverable. ig/L 7 96.7-104 100.1 Yes
Arsenic, dissolved, g/L 4 95.1-110 1028 Yes
Cadmium, total recoverable, jg/L 4 95.9-116 105.8 Yes
Cadmium, dissolved, pg/L 4 100-106 103.2 Yes
Copper, total recoverable, pg/L. 4 87.7-959 918 Yes
Copper, dissolved, tg/L 4 104-110 106.8 Yes
Iron. total recoverable, jig/T. 4 91.4-100 95.8 Yes
Tron, dissolved, jg/L 4 92.1-111 101.6 Yes
Lead, total recoverable, jg/L 4 95.3-99.3 973 Yes
Lead, dissolved, pg/L 4 95.2-104 9.7 Yes
Manganese, total recoverable, /L 4 84.4-116 100.0 Yes
Manganese, dissolved, pg/L 4 90.3-112 100.9 Yes
Zinc, total recoverable, pg/L. 4 75.9-118 96.9 Yes
Zinc, dissolved, ug/L. 4 85.7-116 1008 Yes
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Table 13. Chemical analyses of field blanks for water samples

[Abbreviations: °C, degrees Celsius; pg/L, micrograms per liter; E, estimated; iS/cm, microsiemens per centimeter at 25 °C; mg/L, milligrams per liter.

Symbol: <, less than laboratory reporting level]

v . Caldom,  Mamme Areie, “iowl Cadmium, Codmium,  Copper,
Date Time ance, omlte dissotved U dissolved  recow-  dissolved ML dissolved
onsite (mg/Ly (/L) erable [(T%8 /L)
(Sicm) units) (mg/L) ey (ug/L)
0CT 2000
31 0600 2 s6 E001 <001 <02 < <014 <o <13
JAN 200)
08... 100 2 -5 EOI <01 <2 <2 <l4 <l <13
MAR
21 100 2 63 Eol <01 <2 <« <14 <n <13
MAY
o, 1200 2 58 <ol <ol <2 < <14 <n <3
n. 0900 2 57 Eol <0l <2 < <10 <10 <10
JUN
ns 0630 2 55 E0l <01 <2 <2 <10 <10 <10
JuL
2. 2000 1 60 EO0I <ol <2 <2 <0 <10 <10
SEP
0. 1600 2 8 Eot <01 <2 < <10 <10 <10
Manga-
Date i dnsaied fotal disaived o v ot divapved o
recoverable (/L) recover: ) recoverable (/L) recoverable (ng/L) recoverable
(ug/L) (Hg/L) (ug/L) (hg/L)
GCT 2000
. 3 <06 <lv <10 <l <1 <0.1 3 <1 <l
JAN 2001
08... <6 <lo <l0 <l <l <1 <3 <l 2
MAR
21. <6 <10 <10 <1 <l <l <3 <l <l
MAY
o <6 <10 <10 < <t <t < <t <t
2. <6 <10 <10 < < <1 a < <
N
05.. <6 <lo <l0 <l <l <l <3 <l <1
L <
2. <6 <10 <10 < < El 3 <
SEP
05. <6 <10 <10 <l <l <.l <3 <1 <l
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‘Table 14. Trace-element analyses of fine-grained bed sediment, upper Clark Fork basin, Montana, August 2001

{Fine-grained sediment is material fess than 0.064 miltimeter in diameter, Reported concentrations are the mean of all analyses for replicate aliquots from each
composite sample. Abbreviation: pg/g, micrograms per gram of dry semple weight, Symbol: <, less than]

Number Concentration, in pg/g
Station number i of com-

@1 Staton name ;:"’ﬁ i m ‘;‘:‘: Iron  Lead ”::* Nickel Silver  Zinc
12323600 Silver Bow Creek at Opportunity 3 44 168 900 37400 833 3,59 27 200 10300
12323750 Silver Bow Creek at Warm Springs 3 42 123 160 15400 49 320 02 @8 6%
12323800 Clark Fork near Galen 3 71 264 109 26200 131 12100 169 73 1150
461415112450801  Clark Fork below Lost Creek, 3 73 23 1420 26300 182 4,650 134 64 1300

vear Galen
461559112443301  Clark Fork near Racetrack 3 64 204 1100 23000 130 2920 105 56 L130
461903112440701  Clark Fork at Dempsey Creek 3 59 219 82 23800 121 2,59 95 48 1010
diversion, near Recetrack
12324200 Clark Fork at Deer Lodge 3 50 282 89 26100 125 2150 172 an oan
12324590 Litle Blackfoot Rives neas Gasvison 3 23 44 33 2620 36 1520 16 a5 s
12324680 Clark Fork at Goldereek 3 38 283 39319900 61 1,160 nr 28 590
12331500 Flint Creek near Drummond 3 70 212 59 19800 149 2950 n2 74 517
12331800 Clark Fork near Drummond 3 77 36 37 18300 72 1150 16 39 s
12334510 Rock Creek near Clinton 3 8 213 1 14900 12 213 9.8 19 37
12334550 Clark Fork at Turah Bridge, 3 73 20 32 17500 66 1,060 ns 36 789
12340000 Blackfoot River near Bonner 3 <15 245 ®O17800 18 s81 0s <5 53
12340500 Clark Fork above Missoula 3 26 301 23 19200 47 767 ne 29 s
12353000 Clark Fork below Missoula! 3 60 27.3 107 20300 37 986 124 3.0 292
'Samples collected about 30 miles downstream from streamflow-gaging station to conform to previous sampling location.
50 Water-quality, bed-sediment, and biological data (October 2000 2001) and of data for streams in the

upper Clark Fork Basin, Montana




Table 15. Trace-element analyses of bulk bed sediment. upper Clark Fork basin, Montana, August 2001

[Bulk bed sediment collected in this study generally is material smaller than about illi in diameter, Reported i the mean of all
analyses for replicate aliquots of each i I jation: pgle, mi per gram of dry sample weight. Symbol: <, less than]
Number Concentration, in pg/g
Station mumber ieinsann con-
ey sm’:; Lot > 'f:r’ ion Lead M Nk Sitver  Zine
12323600 Silver Bow Creek at Opportunity 2 222 145 2780 27,500 363 2,590 92 71 5,110
12323750 Silver Bow Creek a1 Warm Springs 2 <6 53 n o iz 698 54 <26 126
12323800 Clark Fork near Galen 2 35 158 584 16,300 79 6810 s 35 649
461415112450801 Clark Fork below Lost Creek, near Galen 2 a 122 599 19,400 89 1,840 6.8 <26 598
461559112443301 Clark Fork near Racetrack b4 27 10.1 475 18,200 59 974 55 29 41
461903112440701  Clark Fork at Dempsey Creek diversion, 2 29 14.1 283 23,500 57 1130 58 30 441
near Racetrack.

12324200 Clark Fork at Deer Lodge 2 <26 19.6 363 19.200 62 607 93 <26 499
12324590 Little Blackfoot River near Garrison 2 <15 321 12 17,300 14 333 1.7 <15 65
12324680 Clark Fork at Goldcreck 2 <6 150 197 15400 37 106 9.0 <26 368
12331500 Flint Creek near Drummond 2 38 1.4 16 12.800 55 1.660 52 52 201
12331800 Clark Fork near Drummond 2 47 175 162 13.400 35 656 92 21 470
12334510 Rock Creek near Clinton 2 <15 80 3 7170 4 74 45 <15 7
12334550 Clark Fork at Turah Bridge, near Bonner 2 49 203 198 13,400 41 642 9.0 26 485
1234000 Blackfoot River near Bonner p <15 192 16 17,000 n 368 96 <15 47
12340500 Clark Fork above Missoula 2 <15 172 64 16200 20 388 9.1 <L5 218
12353000 Clark Fork below Missoula’ > 20 74 17 8.850 9 249 49 <15 9

I'samples collected about 30 miles downstream from streamflow-gaging station to conform to previous sampling location.
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Table 16. Recovery efficiency for trace-element analyses of standard reference materials for bed sediment

[Abbreviations: jigfe, micrograms per gram of dry sample weight; SRM, standard reference material. Symbol: -, recovery could ot be determined becanse
all analyses were less than the analytical detection limit]

Certified 95:percenl confidence
Constituent Numberof - po on ratio concentration LuEei i iterval e SKAY
measurements. (ge) recovery (percent) recovery
(percent)
Cadmium 9 o
Chromium 9 130 76.4 735792
Copper 9 3s 505 789-82.1
Tron 9 35,000 887 5906
Lead 9 1:5 19 90.4 89.2.91.7
Manganese 9 13 538 865 84.8-88.1
Nickel 9 15 88 87.9 86.3-80.5
Silver 9 p 4 -
Zin 9 15 106 78 05732
‘SRM sample 2711

Cadmium 9 110 417 99.7 99.1-100
Chromium 9 1:10 41.0 416 440513
Copper 9 1:10 e 888 881896
Iron 9 1:10 28,900 904 89.691.1
Lead 9 110 1,160 1uz-1us
Manganese 9 110 638 806817
Nickel 9 110 206 85.0-86.9
Silver 9 1:10 46 90.1-112
Zine 9 110 350 885910
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Table 17. Trace-element analyses of procedural blanks for bed sediment

[Abbraviation: pg/maL, micrograms per milliliter. Dilution estic is the propornon
reageat o final volume of solution after addidon of 0.6 N

ofinitial velume of concentrated nitric acid used as a cigesting
for ing dried resi than

Trace-element concentration, in ug/mL

Station number Station name mc, ':m 3‘:: . 1o M::? it s e
12323600 Silver Bow Creek at Oppo-tunity <002 <0012 <003 <0006 <005 <0003 <002  <0.097
12323750 Silver Bow Creek at Warm. Springs <02 <012 <03 <006 <05 <003 <02 <097
12323800 Clark Fork near Galen <02 <012 <03 <006 <05 <003 <02 <097
461415112450801  Clark Fork below Lost Creek, near Galer. <ve <wiz <w <o <w <w> <wz <wi
461559112443301  Clark Fork near Racetrack. <02 <012 <03 <006 <05 <.003 <02 <097
461903112440701  Clark Fork at Dempsey Croek diversion, near Racetrack <02 <012 <03 <006 <05 <003 <02 <097
12324200 Clark Fork at Deer Lodge <0z <0i2 <03 < <d <y <oz <97
12324590 Little Blackfoot River near Garrison <02 <012 167 <.006 <05 <.003 <02 <.097
12324680 Clark Fock % Goldorock <02 <012 <@ <006 <05 <003 <02 <097
12331500 Flint Creek near Drummond <0 <012 <@ <006 <05 <003 <02 <097
12331800 Chark Fork sear Drammond <0 <012 <03 <006 <05 <003 <0 <097
12334510 Rock Creek near Clinton <02 <012 <@ <006 <05 <003 < 110
12334550 Clark Fork at Turah Bridge, near Bonnet <02 <012 <03 <006 <05 <003 <02 <097
12340000 Blackfoot River near Bonner <02 <012 <03 <006 <05 <003 <02 <097
12340500 Clark Fork above Missoula <0 <012 <3 <006 <05 <003 <02 <097
12353000 <2 <12 <3 <o < <03 <z <9/
Clark Fork below Missoula
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Table 18. Trace-element analyses of biota, upper Clark Fork basin, Montana, August 2001

[Analyses are of whole-body tissue of aquatic insects, Composite samples tmade by combining similar-sized insccts of the same species into a
sample of sufficient mass for analysis. Ce ions for biota sampl d of two or posi the means of all
analyses. Abbreviations: pgfg, micrograms per gram of dry sample weight; spp, species. Symbol: <, less than minimum reporting level]

Number of Concentration, in jg/g
Taxon S Cad-  Chro-  Coj Manga-
posite : ® Ion  Lead Nickel  Zinc
mmphs mium mium per nese
ilve W,
Hydropsyche spp. 2 106 12 864 1510 427 83 20 1200
Hydropsyche cockerelli 2 4 ] 252 535 14 1420 10 149
Hydropsyche occidentalis 1 4 1.0 11.0 744 19 2,160 L1 141
2 ric

Hydropsyche cockerelli 7 20 19 795 120 61 320 1S 204
Hydropsyche occidentalis 2 12 28 815 1470 75 5160 19 227

141 lark Fo L
Hydropsyche cockerelli 1 22 10 86 691 45 1720 10 181

461559112443301_Clark Fork near Racetrack
Hydropsyche cockerelli 3 14 " @8 66 40 1950 1 164
Hydropsyche occidentalis 1 8 18 668 L4072 3770 13 200
X dive r
Hydropsyche cockerelli 3 15 K} 74 W 39 120 7 183
Hydropsyche occidentalis ' 12 16 799 %40 61 2720 12 237
12324200 Clark Fork at Deer Lodge
Hydropsyche cockerelli 1 22 Ll 977 1040 71 1200 9 207
Hydropsyche occidentalis 3 12 18 920 1130 92 2210 13 259
12324590 Little Blackfoot River near Garrison
Arctopsyche grandis s q 9 B7 s £ 97 11 197
Claassenia sabulosa 2 2 3 292 1 2 76 5 1%
12324680 Clark Fork at Goldcreek
Arctopsyche grandis 3 20 12 274 86 29 870 8 235
Claassenia sabulosa 1 3 5 647 567 1.8 2719 -] 203
Hydropsyche cockerelli 2 8 7 24 667 36 869 5 140
12331500 Flint Creek near Drummond
Arctopsyche grandis 1 2 3 89 42 16 2 12 933
Hydropsyche cockerelli 1 2 20 210 2320 205 1450 18 205
F 1413

Arctopsyche grandis 2 12 4 182 418 45 797 s 196
Claassenia sabulosa 4 2 ©8 176 9 152 3 295
Hydropsyche cockerelli 4 3 8 27 86 80 1070 3 m
Hydropsyche occidentalis 1 8 L5 389 LIS 140 23% 12 228
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Table 18. Tracc-clement analyses of biota, upper Clark Fork basin, Montana, August 2001 (Continued)

Number of Concentration, in gl
Taxon e T
posite Ced-  Chro-  Cop o g M Ny Zinc
samples  mium  mium  per nese
12334510 Rodk Cred near Clinton
Arctopsyche grandis 4 3 13 o1 o1 4 30 15 143
Claassenia sabulosa 2 3 2 25 1o 1 3 4 150
1 r; nn
Arctopsyche grandis 4 7 10 292 856 49 729 10 190
Claassenia sabulosa 1 4 1 82w 5 51 3 26
Hydropsyche cockerelli 2 6 14 468 1360 67 14 201
Hydropsyche occidentalis | 6 17 465 130 84 o8 15 23
12340500 Clark Fork above Missoula
Arctopsyche grandis 4 5 8 72 s 24 N 9 144
Claassenia sabulosa 1 4 4 w68 29 8 304 191
Hydropsyche cockerelli 1 5 18 441 1490 55 140 14 167
12353000 Clark Fork below Missoula®
Arciopsyche grandis 1 4 8 132 682 14 870 5 140
Claassenia sabulosa 2 2 3 08 139 1 108 2 206
Hydropsyche cockerelli 4 3 17 22 150 24 83 14 136
Hydropsyche accidentalis 1 3 14 200 1200 27 o1 13 137

'Samples collected about 30 miles downstream from streamflow-gaging station to conform to previous sampling location.
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[Abbreviations: pg/g, micrograms per gram of dry sample weight; SRM, standard reference material]

" Certified concentration
Constituent Number of measurements

Mean SRM recovery

95-percent confidence
interval for SRM

(ug/e) (percent) Tecovery

(percent)

Cadmium 12 26.7 90.5 87.1-93.9

Chromium 12 71 79.1 70.7-87.4

Copper 12 106 895 87.7-912

Iron 12 105 833 78.0-88.6
Lead ‘o 5 - -

Manganese 12 136 839 784-894

Nickel 12 25 89.3 69.3-109

Zinc 12 180 895 83.1-96.0

TCertified lead concentration i SRM was below the analytical detection Yimit,
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Table 20. Trace-clement analyses of procedural blanks for biota

[Procedural blanks were not diluted prior to analysis. Abbreviation: pg/mL, micrograms per milliliter. Symbot: <, less than]

‘Trace-clement concentration, in jig/mL

Station Station Dilution

Mo frame iy m ﬁl’i‘x Copper Iron  Lead M:e‘:f“ Nickel ~ Zinc
12323600 Silver Bow Creck at Opportunity 11 <005 <005 <002 <010 <00l <002 <005 <002
12323750 Silver Bow Creck at Warm Springs BLo<05 <05 <02 <10 <0l <02 <05 <02
12323800 Clark Fork near Galen L <05 <05 <02 <l0 <0l <02 <05 <02
4641512450801 Clark Fork below Lost Creck. ncar Galen 11 <05 <05 <02 <10 <0 <02 <05 <02
461559112443301  Clark Fork near Racetrack 1:1 <05 <05 =02 <10 <01 <02 <05 <
461903112440701  Clark Fork at Dempsey Creek diversion, 1 <05 <05 <@ <I0 <0l <02 <05 <02

near Racetrack

12324200 Clark Fork at Deer Lodge 1 <05 <05 <02 <l0 <0l <02 <05 <02
12324590 Little Blackfoot River near Garrison <05 <05 <2 <10 <Ol <02 <05 <02
12324680 Clark Fork at Goldereck Bl <05 <05 <02 <I0 <0I <02 <05 <02
12331500 Flint Creck near Drummond L1 <05 <05 <02 <I0 <0l <02 <05 <02
12331800 Clark Fork ncar Drummond L1 <05 <05 <02 <0 <0 <02 <05 <02
12334550 Clark Fork at Turah Bridge. near Bonner B <05 <05 <02 <10 <0l <02 <05 <2
12340500 Clark Fork above Missoula <05 <05 <2 <I0 <0l <02 <05 <02
12353000 Clark Fork helow Missoula 1:1 <05 <05 <02 <10 <01 <02 <05 <02
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985
through September 2001
[Abbreviations: ft's, cubic feet per second: °C, degrees Celsius; ug/L, micrograms pr lite; iS/cm, microsiemens per centimeter at 25 °C; mg/L, milligrams

per liter. mm, millimeter; ton/d, tons per day. Symbols: <, less than laboratory reporting level'; -, indicates insufficient data greater than minimun! reporting
level to compute statistic]

Number of
Property or constituent and reporting unit Maximum  Minimum Mean Median
samples

08 Nocember 1004_Sontember 2001

Streamflow, instantaneous (fi%/s) 67 156 19 16 83
Specific conductance, onsite (uS/ern) 67 412 116 261 262
‘lemperature, water (°C) 67 17.5 2.0 8.1 75
PH, onsite (standard units) 67 82 73 7.8 7.8
Hardness, total (mg/L as CaCO3) 67 150 38 103 110
Calviu, dissolved (mg/L) 67 42 u 9 31
Magnesium, dissolved (mg/L) 67 1 27 72 73
Arsenic, total recoverable (ug/L) 67 18 2 6

Arsenic, dissolved (ug/L) 61 13 1 4 3
Cadmium, total recoverable (1g/L) 67 05 <1 - <1
Cadmium, dissolved (ug/L) 67 5 <1 %<1 <1
Copper, total recoverable (pg/L) 67 52 2 7 6
Copper, dissolved (ug/L) 67 10 <8 2% 3
Iron, total recoverable (Pg/L) 67 4,200 140 743 570
Iron, dissolved (ug/Ly 67 480 20 170 160
Lead, total recoverable (g/L) 67 47 <1 23 1
Lead, dissolved (ug/L) 67 1 <5 23 <5
Manganese, total recoverable (ug/L) 67 240 24 62 55
Manganese, dissolved (ug/L) 67 100 17 42 40
Zinc, total recoverable (ng/L) 67 130 <10 2 3
Zinc, dissolved (ug/L) 67 1 3 24 2
Sediment, suspended concentration (mg/L) o7 139 2 16 8
Sediment, suspended discharge (ton/d) 57, o 2z L 1
Sediment, suspended (percent finer than 0.062 mm) K 97 50 83 86
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985

through September 2001 (Continued)

Number of
Property or constituent and reporting unit Maximum  Minimum Mean Median
samples
12323250--SILVER BOW CREEK BELOW BLACKTAIL CREEK, AT BUTTE, MONT.
Period of record for water-quality data: March 1993-August 1995, December 1996-September 2001

Streamflow, instantaneous (ft'/s) 67 134 13 32 26
Specific conductance, onsite (uS/cm) 67 691 226 463 410
Temperature, water (°C) 67 200 10 100 9.0
pH, onsite (standard units) 67 81 72 16 75
Hardness, total (mg/L as CaC0y) 67 180 6 147 150
Calcium, dissolved (mg/L) 67 52 19 42 43
Magnesium, dissolved (mg/L) 67 13 45 10 u
Arsenic, total recoverable (ug/L) 67 45 7 14 12
Arsenic, dissolved (1g/L) 67 13 4 7 7
Cadmium, total recoverable (ug/L) 67 [ 7 24 2
Cadmium, dissolved (ug/L) 67 62 2 18 14
Copper, total recoverable (ug/L) 67 550 16 138 106
Copper. dissolved (/L) 67 300 6 59 47
Iron, total recoverable (ug/L) 67 7,400 90 1,250 760
Tron, dissolved (ug/L) 67 270 <10 %7 84
Lead, total recoverable (/L) 67 250 1 2 10
Lead, dissolved (ug/L) 67 24 <5 27 <
Manganese, total recoverable (pg/L) 67 1,600 160 597 590
Manganese, dissolved (ug/L) 67 1,700 137 539 500
Zinc, total recoverable (ug/L) 67 2,200 178 n7 570
Zinc, dissolved (ug/L) 67 2200 18 593 483
Sediment, suspended concentration (mg/L) 66 405 3 34 14
Sediment, suspended dischatge (ton/d) 66 70 14 42 11
Sediment, suspended (percent finer than 0.U62 mm) 66 o8 a2 83 86
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985
through September 2001 (Continued)

Number of
Property or constituent and reporting unit Maximum  Minimum Mean Median
camnlec

2323600

Period of record for September 2001
Streamflow, instantaneous (ft*/s) 70 361 13 81 54
Specific conductance, onsite (1S/cm) 69 616 202 395 383
Temperature, water (°C) 69 225 0.0 9.0 9.0
PH, onsite (standard units) 69 95 72 83 83
Hardness. total (mg/L as CaC0,) 69 220 60 140 140
Caleium, dissolved (mg/L) 69 63 18 41 a1
Magnesium, dissolved (mg/L) 69 15 34 9.0 8.6
Arsenic, total recoverable (ug/L} 6 240 n 31 18
Arsenic, dissolved (ug/L) 69 34 I 10 9
Cadmium, total recoverable (ug/L) 6 49 6 29 20
Cadmium, dissotved (ug/l.) @ 4 ! 7 L
P — s 5#’1 L) 69 3,900 60 281 140
“opper, dissolved (j; 69 450 19 58 46
Iron, total recoverable (ng/L) 69 24.000 260 1,900 890
Tron, dissolved (ug/L) 69 310 <10 253 27
69 650 7 49 17
bead: disspled Wald quon)y 69 5.1 <5 28 <1
Manganese, total recoverable (pg/L) 69 10,000 174 734 545
Manganese, dissolved (ug/L.) 69 9,300 68 599 460
Zinc, total recoverable (pg/L) 69 15,000 144 751 480
Zinc, dissolved (ug/L) 69 13,000 27 450 260
Sediment, suspended concentration (mg/L) 70 801 6 63 20
Sediment, suspended discharge (ton/d) 70 781 25 29 32
Sediment, suspended (percent finer than 0.U62 mm) 0 95 37 7 82
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‘able 21. Statistical summary of watcr-quality data for the upper Clark Fork basin, Montana, March 1985

wrough September 2001 (Continued)

Property or constituent and reporting unit N;':'""p:s‘" Maximum  Minimum Mean Median
12323750SILVER BOW CREEK AT WARM SPRINGS, MONT.
Period of record for water-quality data: March 1993-September 2001
Streamflow, instantancous (ft*/s) 76 662 16 155 9
Specific conductance. onsite (LS/cm) 74 783 249 460 458
Temperature, water (°C) 75 220 S 109 115
pH. onsite (standard units) 74 93 8.0 8.8 88
Hardness, total (mg/L as CaCO3) 74 310 97 190 190
Calcium, dissolved (mg/L) 74 9 28 55 55
Magnesium, dissolved (mg/L) 74 21 59 13 12
Arsenic, total recoverable (ug/L) 74 [ 10 26 24
Arsenic, dissolved (ug/L) 74 60 7 21 21
Cadmium, 01l recoverable (ug/L) 74 2 <l 21 <1
Cadmium, dissolved (pg/L) 74 3 <1 23 <1
Copper, total recoverable (ug/L) 74 80 3 21 16
Copper. dissolved (pg/L) 74 40 2 11 9
Tron, total recoverable (ug/L) 74 3,000 70 383 300
Tron, dissolved (ug/L) 74 W <5 220 20
Lead, total recoverable (ug/L) 74 15 <1 2 2
Lead, dissolved (ug/L) 74 1.0 <5 = <5
Manganese, total recoverable (ng/L) 74 900 60 201 159
Manganese, dissolved (ug/L) 74 880 12 130 96
Zinc, total recoverable (ug/L) 74 180 <10 25 30
Zinc, dissolved (ug/Ly 74 73 <3 il 7
Sediment, suspended concentration (mg/L) 76 229 1 13 7
Sediment, suspended discharge (ton/d) 76 279 a1 97 19
Sediment, suspended (percent finer than 0.062 mm) 75 97 43 R2 84
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Table 21. Statistical summary of water-quality data for the upper Clark Fork hasin, Montana, March 1985
through September 2001 (Continued)

Property or constituent and reporting unit Number of Median
123770--WA] RINGS, M
Period of record for water quality data: March 1993-September 2001

Streamflow, instantaneous (ft*/s) 52 420 28 104 57
Specific conductance, onsite (uS/em) sl 795 139 304 269
Temperature, water (°C) sz 18 5 89 9.0
pH, onsite (standard units) sl 87 74 83 83
Hardness, total (mg/L as CaC0;) sl 420 66 147 130
Calcium, dissolved (mg/L) sl 130 20 a5
Magnesium, dissolved (mg/L) 51 2 36 85 74
Arsenic, total recoverable (1g/L) 51 27 3
Arsenic, dissolved (ug/L) 51 14 2 5 4
Cadminm. total recoverable (ig/L) s1 2 & - <l
Cadmivm, dissolved (ug/L) s1 <l <1 <1
Coppet. total tevoverable (ug/L) 51 o7 2 21 1
Copper, dissolved (ug/L) s1 16 1 4 3
Tron, total recoverable (ug/L) 51 1,700 40 336 130
Tron, dissolved (ug/L) 51 30 <5 %14 10
Lead, total recoverable (g/L) 51 14 <1 2 «l
P ML) ceable (/L) 31 1a0® 5° 241 2057

nganese, tofal recaverable (1g/l) 51 400 7 241 200

nganesc, dissolved (ig/L) 51 570 3 148 110
Zinc, total recoverable (ug/L) 51 60 <lo kTl 2
Zine dselved ) gl i s : %
Sediment, suspended concentration (mg/L) 52 100 2 20 10
Sediment, suspended discharge (ton/d) s1 87 05 1 12
Sediment, (percent finer than 0.062 mm) 52 88 55 74 75
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985

through September 2001 (Continued)

Property or constituent and reporting unit N:;'n";l‘;s"r Maximum  Minimum Mean Median
" R GA|
Perlod of record for quality data: July 1988: 2001

Streamflow, instantaneous (ft%/s) n7 1,050 14 216 129
Specific conductance, onsite (S/em) 105 720 197 430 438
‘Temperature, water (°C) 116 225 00 9.1 9.8
pH, onsite (standard units) 104 9.0 75 85 85
Hardness, total (mg/L as CaCO3) 103 370 81 187 190
Calcium, dissolved (mg/L) 103 110 24 55 57
Magnesium, dissolved (mg/L) 103 2 51 12 12
Arsenic, total recoverable (ug/L) 103 78 20 16
Arsenic, dissolved (ug/L) 103 53 15 12
Cadmium, total recoverable (ug/L) 103 3 <1 2] <1
Cadmium, dissolved (ug/L) 103 1 <l 207 <1
Copper, total recoverable (pg/L) 102 240 5 33 19
Copper, dissolved (ug/L) 103 50 2 10 8
Tron, total recoverable (ug/L) 103 9.200 60 574 300
Tron, dissolved (1g/L) 103 110 3 21 20
Lead, total recoverable (ug/L) 103 28 <1 % 2
Lead, dissolved (ug/L) 103 3 <5 23 <6
Manganese, total recoverable (ug/L) 103 1,400 47 265 200
Manganese, dissolved (Hg/L) 103 460 25 121 89
Zinc, total recoverable (pg/L) 103 360 <10 252 40
Zinc, dissolved (ug/L) 103 110 <3 213 9
Sediment, suspended concentration (mg/L) 117 338 2 21

Sediment, suspended discharge (ton/d) 17 459 12 24 25
Sediment, suspended (percent finer than 0.062 mm) 116 97 41 78 78
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985
through September 2001 (Continued)

Property or constituent and reporting unit Ns"a':";::f Maximum  Minimum Mean Median

12324700—CLARK FORK AT DEER LODGE, MONT,
Period of record for water-quality data: March 1985-September 2001

Streamflow, instantaneous (ft*/s) 169 1,920 2 208 225
Specific conductance. onsite (1S/em) 152 642 234 488 506
Temperature, water (°C) 168 23.0 0.0 9.6 10.0
pH. onsite (standard units) 17 89 74 82 83
Hardness, total (mg/L as CaCO3) 109 270 95 205 210
Calcium, dissolved (mg/L) 109 81 28 60 62
Magnesium, dissolved (mg/L) 109 18 59 13 14
Arsenic, total recoverable (g/L) 19 220 8 26 17
Arsenic, dissolved (g/L) 119 39 6 14 13
Cadmium, total recoverable (pg/L) 119 5 <l s <1
Cadmium, dissolved (pg/L) 119 2 <1 2.06 <1
Cupper, total recoverable (pg/Ly 118 1,500 8 99 44
Copper, dissolved (pLg/L) 119 120 4 12 9
Iron, total recoverable (pg/L) 119 29,000 30 1910 690
Tron, dissolved (pg/L) 119 190 <3 221 10
Lead, total recoverable (pg/L) 19 200 <1 213 5
Lead, dissolved (pg/L) 19 6 <5 25 <l
Manganese, total recoverable (ug/L) 19 4,600 12 293 170
Manganese, dissolved (1g/L) 119 400 1 45 33
Zin, total recoverable (ug/L) 119 1,700 4 i 60
Zine, dissolved (ug/L) 119 230 <10 215 1
Sediment, suspended concentration (mg/L) 169 2,250 2 82 24
Sediment, suspended discharge (ton/d) 169 8,690 29 186 12

iment, suspended (percent finer than 0.062 mm) 160 99 40 7 )
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985
through September 2001 (Continued)

Property or constituent and reporting unit Nm’ Maximum  Minimum Mean Median
12324590--LITTLE BLACKFOOT RIVER NEAR GARRISON, MONT.
Period of record for water-quality data: March 1985-September 2001
Streamflow, instantaneous (fts) % 2,080 15 292 178
Specific conductance, onsite (LS/cm) 84 338 120 228 221
Temperature, water (°C) 95 2 00 83 9.0
pH, onsite (standard units) 83 85 70 81 8.1
Hardness, total (mg/L as CaCO3) 78 160 s1 105 100
Calcium, dissolved (mg/L) 78 47 14 30 30
Magnesium, dissolved (mg/L) 78 10 33 70 70
Arsenic, total recoverable (Hg/L) 83 17 4 7 6
Arsenic, dissolved (ug/L) 83 7 3 5 5
Cadmium, total recoverable (ug/L) 83 2 <l 25 <1
Cadmium, dissolved (1g/L) 8 1 <l - <l
Copper, total recoverable (g/L) 82 4s < % 3
Copper, dissolved (ug/L) 83 7 <1 ) 2
Tron, total recoverable (1g/L) 8 25,000 20 1.170 260
Tron, dissolved (jig/L) 83 120 <3 245 30
Lead, total recoverable (ug/L) 83 25 <1 23, <5
Lead, dissolved (ug/L) 82 6 <5 24 <1
Manganese, tal iccoverable (Lg/L) 83 1,100 <10 m 30
Manganese, dissolved (g/L) 83 45 1 9 8
Zinc, total recoverable (ug/L) 83 140 <1 213 <40
Zine, dissolved (ug/L) 83 24 <t A <20
Sediment, suspended concentration (mg/L) 9% 1,410 1 53 10
Sediment, suspended discharge (ton/d) 9% 7,920 08 144 44
Sediment, suspended (percent finer than 0.062 mm) 9% 97 32 74 79
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985

through September 2001 (Continued)

Number of

Property or constituent and reporting unit samples Maximum - Minimum Mean Median
1232 DLDCREEK MONT.
Period of record for water-quality data: March 1993-Sentember Z001
Streamflow, instantaneous (fts) 75 3,920 87 786 529
Specific conductance, onsite (j1S/cm) 74 207 3712 392
Temperature, water (“C) 75 0.0 95 95
PH. onsite (standard units) iz 79 8.3 83
Hardness, total (mg/L as CaC03) 74 86 163 170
Calcium, dissolved (mg/L) 74 o8 26 48 51
Magnesium. dissolved (mg/L) 74 15 5.1 10 1
Arsenic, tota] recoverable (pg/L) 74 75 7 16 13
Arsenie, dissolved (/L) 7 20 6 10 10
Cadmium, total recoverable (ug/L) 74 2 <1 Zo) <1
Cadmium, dissolved (ug/L) 74 2 <l - <l
Copper, total recoverable (ng/L) 73 440 5 48 33
Copper, dissolved (/L) 73 36 3 8 6
Tron, total recoverable (jg/L) 74 12,000 30 1,050 510
Tron, dissolved (/1 ) 74 100 3 223 20
Lead, total recoverable (ig/L) 73 73 <1 27 4
Lead. dissolved (pg/L) 73 8 <5 <5
Manganese, total recoverable (pg/L) 74 1,10 10 144 100
Manganese, dissolved (@g/L) ] 57 4 2 20
Zinc, total recoverable (ng/L) 74 510 2 57 39
Zinc, dissolved (ug/L) 74 2% < 7 5
Sediment, suspended concentration (mg/L) 75 752 2 62 23
Sediment, suspended discharge (ton/d) 7 7.960 o4 291 37
Sediment, suspended (percent finer than 0.062 mm) 75 93 43 75 78
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Table 21. Statistical summary of water—quality data for the upper Clark Fork basin, Montana, March 1985

through September 2001 (Continued)

Property or constituent and reporting unit

12331500-FLINT CREEK NEAR DRUMMOND, MONT,
Period of record for water-quality data: March 1985-September 2001

Streamflow, instantaneous (ftHs)
Specific conductance, onsite (uS/cm)
Temperature, water (°C)

pH, onsite (standard units)
Hardness, total (mg/L as CaCO3)
Calcium, dissolved (mg/L)
Magnesivm, dissolved (mg/L)
Arsenic, total recoverable (ug/L)
Arsenic, dissolved (ug/L)
Cadmium, total recoverable (ug/L)
Cadmium, dissolved (ug/L)
Copper, total recoverable (ug/L)
Copper, dissolved (pg/L)

Iron, total recoverable (ng/l)

Iron, dissolved (ug/L)

Lead, total recoverable (ug/L)
Lead, dissolved (ug/L)
Manganese, total recoverable (pg/L)
Manganese, dissolved (pg/L)

Zinc, total recoverable (Pg/L)
Zinc, dissolved (ng/L)

Sediment, suspended concentration (mg/L)

Sediment, suspended discharge (ton/d)

Sediment, suspended (prrcent finer than 0.062 mm)

123
112
121
109
102
102
102

892
529

21.0

8.8
260
73
20
57
20
3

32

7
7,200
240
87

7
1,600
140
290

28
134
0.0

Mean Median
189 121
301 300
9.0 9.5
83 83
11 149
38 38
1 1
18 13
9 8
22 <1
- <l
7 5
) 2
928 480
%40 2
212 7
27 <1
216 132
42 34
39 28
% 3
53 277
48 56
80 84
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985
through September 2001 (Continued)

Number of

Pruperty or constituent and reporting unit Maximum  Minimum Mean Median

samples
MM
Period of record for water-quality data: March 1993-September 2001
Streamflow, instantaneous (ft%/s) s 3,860 149 1,100 817
Specific conductance, onsite (LS/cm) 74 630 189 406 429
“lemperasure, wates (°C) 75 25 5 104 no
pH, onsite (standard units) 74 85 78 83 83
Hardness, total (mg/L as CaC03) 74 300 2 183 190
Calcium, dissolved (mg/L} 14 83 21 52 55
Magnesium, dissotved (mg/L) 7 2 52 13 13
Arsenic, total recoverable (jg/L) 74 62 8 17 14
Arsenic, dissolved (ug/L) 74 20 7 11 10
Cadmium, total recoverable (pg/L) % 2 <l 22 <l
Cadmium, dissotved (pg/L) 74 2 <l %<1 <l
Copper, total recoverable (ug/L) 72 360 5 50 24
Copper, dissotved (ug/L) 72 21 1 7 5
Tron, total recoverable (ug/L) 74 8,800 20 1,180 540
Tron. dissolved (1g/.) 74 150 <3 Zs 20
Lead, total recoverable (ug/L) 70 56 <1 % 4
Lead, dissolved (lg/L) 70 12 <5 23 <5
Manganese, total recoverable (jg/L) 4 880 R 167 106
Manganese, dissolved (Mg/L) 74 61 4 18 15
Zine, total recoverable (ug/L) 74 490 3 74 42
Zine, dissolved (ug/L} 74 21 <3 Z 5
Sediment, suspended concentration (mg/L) s 530 2 7 29
Sediment, suspended discharge (ton/d) 75 4,720 1.7 393 64
Sediment, suspended (percent finer than 0.062 mm) (A 92 38 74 75
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Table 21. Statistical summary of watcr-quality data for the upper Clark Fork basin, Montana, March 1985

through September 2001 (Continued)

Property or constituent and reporting unit N:;.““‘;;::' Maximum  Minimum Mean Median
123145 RCL
Period of record for water-quality data: March 1985-September 2001

Streamflow, instantaneous (ft*/s) 95 5,060 13 989 558
Specific conductance, onsite (uS/cm) 86 158 53 106 99
Temperature, water (°C) 95 18 0.0 82 85
pH, onsite (standard unis) 8 88 6.9 79 79
Hardness, total (mg/L as CaCO3) 77 %0 22 50 49
Calcium, dissolved (mg/L) 71 2 59 13 13
Magnesium, dissolved (mg/L) 77 8.0 19 42 4.0
Arsenic, total recoverable (g/L) 83 3 <1 29 <1
Asenic, dissolved (ug/L) 83 ii <l 26 <t
Cadmium, total recoverable (ug/L) 83 3 <1 %3 <1
Cadmium. dissolved (ug/L) 83 1 <1 - <l
Copper. total recoverable (pg/L) 81 41 <1 % 2
Copper, dissolved (ug/L) 82 6 <1 21 <1
Tron, total recoverable (g/L) 83 2,100 20 317 140
Iron, dissolved (ug/L) 53 160 <10 234 30
Lead, total recoverable (ug/L) 81 19 <l Gl <1
Lead, dissolved (ug/L) 81 5 <5 25 <1
Manganese, total recoverable (ug/L) 83 90 <l 216 b}
Manganese, dissolved (jg/L) 83 8 <1 27 2
Zinc, total recoverable (ug/L) 83 60 <1 27 <10
Zine, dissolved (ug/L) 83 15 <1 2 3
Sediment. suspended concentration (mg/L) 95 223 1 2 6
Sediment, suspended discharge (ton/d) 95 3,050 31 152 12
Sediment, suspended (percent finer than 0.062 mm) 05 95 35 69 71
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985

through September 2001 (Continued)

Property or constituent and reporting unit N&‘_:;‘:;Z;‘f Maximum  Minimum Mean Medion
Streamflow, instantancous (ft’/s) 172 9,560 296 870 1120
Specific conductance, onsite (S/cm) 147 483 140 307 327
Terperature, water (°C) 171 22.0 0.0 9.3 9.5
PH, onsite (standard units) 118 8.8 74 8.2 83
Hardness, total (mg/L as CaCO3) 108 210 58 134 140
Calcium, dissolved (mg/L) 108 59 16 38 39
Magnesium, dissolved (mg/L) 108 14 39 96 9.6
Arsenic, total recoverable (ug/L} 117 110 3 1 8

117 17 3 6 3
Cadmium, total recoverable (ng/L) n? 4 <1 23 <1
Cadmiur, dissolved (ug/L) u7 1 <1 - <1
Copper, total recoverable (ug/L) s 500 3 a2 19
Copper, dissolved (pg/L) 116 25 2 5 4
Iron, total recoverable (pg/L) 17 19,000 50 1,270 450
Tron, dissolved (ug/L) 117 190 <3 233 20
Lead, total recoverable (ug/L) J1K] 100 <1 2% 4
Lead, dissolved (ug/L) u3 7 <5 24 <1
Manganese, total recoverable (Lig/L) uz 2,000 0 149 80
Manganese, dissolved (Mg/L} u7 37 1 8 7
Zinc, total recoverable (ug/L) 7 1,100 <10 276 40
Zine, dissolved (ng/L) u7 9 3 27 5
Sediment, suspended concentration (mg/L) 172 1,370 2 64 2
Sediment, suspended discharge (ton/d) 172 34,700 35 722 61
Sediment, suspended (percent finer than 0.062 mm) 161 98 27 73 7
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1985

through September 2001 (Continued)

Property or constituent and reporting unit N::"I;::‘ Maximum  Minimum Mean Median
12340000--BLACKFOOT RIVER NEAR BONNER, MONT,
Period of record for water-quality data: March 1985.September 2001

Streamflow, instantaneous (ft*/s) 126 13,400 344 2,710 1,320
Specific conductance, onsite (1S/cm) 103 294 131 206 205
Temperature, water (°C) 126 210 0.0 9.1 92
pH, onsite (standard units) 86 87 75 83 83
Hardness, total (mg/L as CaCO3) 79 140 55 101 97
Calcium, dissolved (mg/L) 79 37 14 26 25
Magnesium, dissolved (mg/L) 79 13 49 9.0 85
Arsenic, total recoverable (ug/L) 86 4 <1 21 1
Arsenic, dissolved (ug/L) 86 2 <1 29 9
Cadmium, total recoverable (ug/L) 86 2 <l 23 <l
Cadmium, dissolved (g/L) 86 t <1 - <1
Copper, total recoverable (1g/L) 83 34 <1 % 3
Copper, dissolved (ug/L) 84 7 <1 % 1
Tron, total recoverable (1g/L) 86 3,600 20 520 230
Tron, dissolved (ug/L) 86 100 <3 23 20
Lead, total recoverable (1g/L.) 82 25 <1 2 <5
Lead, dissolved (ug/L) 82 8 <5 2% <1
Manganese, fotal recoverable (1g/L) 26 180 <10 234 20
Manganese, dissolved (1g/L) 86 1 <1 23 2
Zinc, total recoverable (ug/L) 86 60 <1 ] <10
Zinc, dissolved (ug/L) 86 15 <1 E<] <3
Sediment, suspended concentration (mg/L) 126 271 1 32 9
Sediment, suspended discharge (ton/d) 126 7,670 11 586 31
Sediment, suspended (percent finer than 0062 mm) 124 98 42 79 82
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Table 21. Statistical summary of water-quality data for the upper Clark Fork basin, Montana, March 1085
through September 2001 (Continued)

Property or constituent and reporting unit samples Maximum  Minimuom Mean Median
12340500--CLARK FORK ABO ULA, MONT.
Period of record for water-quality da 1986-S: 2001
Streamflow, instantaneous (ft*/s) 138 21,600 720 4430 233
Specific conductance, onsite (Sfem) 115 399 142 256 267
Temperature. water (°C) 135 200 00 92 8.5
PH, onsite (standard units) 95 87 79 83 83
Hardness, total (mg/L as CaCO3) 95 170 61 118 120
Calcium, dissolved (mg/L) 95 46 14 32 32
Magnesium, dissolved (mg/L) 95 13 53 93 95
Arsenic, total recoverable (ug/L) 95 6 1 5 4
Arsenic, dissolved (ug/L) 95 9 | 3 3
Cadmium, total recoverable (ug/L) 95 5 <1 23 <l
Cadmium, dissolved (ug/L) 95 A <1 - <l
Copper, wtal recoverable (ng/L} 93 aw 2 17 8
Copper. dissolved (ug/L) 94 1 k) 3 2
Tron, total recoverable (ug/L) 95 13,000 40 630 220
Tron, dissolved (ug/L) 95 200 <3 225 20
Lead, total recoverable (ug/L) 90 78 <1 3 1
Lead, dissolved (ug/L) 90 1 <5 26 <6
Manganese, total recoverable (ag/L) 95 1100 10 67 40
Manganese, dissolved (1g/L} 95 230 6 18 14
Zine, total recoverable (ug/Ly 95 1,100 <10 32 13
Zing, dissolved (ug/L) 95 16 <l 2 2
Sediment, suspended concentration (mg/L) 138 824 2 38 10
Sediment, suspended discharge (ton/d) 138 21,900 58 1010 60
Sediment, suspended (percent finer than 0.062 mm) 133 % a4 87 on

" TMultiple Tess-than (<) values for an individual constituent are the result of changes in analytical laboratory reporting levels during the period of record
?Value is estimated by using a log-probability regression to predict the values of data less than the laboratory reporting level (Helsel and Cohn, 1988)
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Table 22. Statistical summary of finc-graincd bed-sediment data for the upper Clark Fork basin, Montana,

August 1986 through September 2001

[Fine-grained bed sediment is material less than 0.064 millimeter in diameter. Reported concentrations are in micrograms per gram dry

weight. Symbols: <, less than minimum reporting level: -

indicates insufficient data greater than the minimum reporting level to

compute statistic. Number of samples represents the number of years that the constituent was analyzed. with each year represented by a

single mean concentration of composite samples]

Number .

Constituent of Meni- Minimum Mean Median

samples mum
ILVER B RTUNITY.
Period of record for fine-grained bed-sediment data: 1992-2001
Cadmium 10 42.0 237 325 320
Chromium 9 2.4 168 265 276
Copper 10 9,020 4220 5,390 4.820
Iron 10 41200 28,200 37,300 38,000
Lead 10 1,030 563 818 833
Manganese 10 9220 1690 3310 2,530
Nickel 9 214 127 189 160
Silver 10 20.0 13.1 16.6 16.8
Zinc 10 13.400 6,660 8820 8,340
750--SILV] ARM SP!
TPeriod of record for fine-grained bed-sediment data: 1992-2001
Cadmium 10 122 42 14 67
Chromium 9 34.1 123 210 229
Copper 10 769 160 301 308
Tron 10 27,200 15,400 21,000 20,600
Lead 10 100 a9 12 68
Manganese 10 17,700 1470 6.980 5,590
Nickel 9 19.1 92 148 154
Silver 10 2.1 3 hs "L6
Zine 10 2220 620 1,100 830
12323770--WARM SPRINGS CREEK AT WARM SPRINGS, MONT.
Period of record for fine-grained bed-sediment data: 1995, 1997, 1999

Cadmium 39 13 26 26
Chromium 3 334 215 306 308
Copper 3 892 840 848
Tron 3 22400 21,600 21,900
Lead 3 86 85 85
Manganese 3 8790 5610 6,030
Nickel 3 219 197 196
Silver 3 37 33 32
Zinc 3 421 396 396
Cadmium 85
Chromium 270
Copper 1220
Iron 28,100
Lead 139
Manganese 8510
Nickel 190
Silver 39
Zinc 1370
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Table 22. Statistical summary of fine-grained bed-sediment data for the upper Clark Fork basin, Montana,
August 1986 through September 2001 (Continued)

Constituent e Minimym Mean Median
mum
26141 EN. M
Period of record for fine-grained bed-sediment data: 1996-2001
Cadmium Numbge of Mapgs 65 8.l 79
Chromium 6 5 n3 2.1 292
Copper 6 2050 1360 1610 1550
Tron 6 32800 26300 30900 31600
Lead é 200 168 iss 186
Manganese 6 5900 3,540 4,800 4830
Nickel 6 199 134 175 1R3
Sitver 6 78 42 63 66
Finc 6 1680 1,280 1450 1470
RAS
Period of record for fine-grained bed-sediment data: 1996-2001
Cadmium 6 86 50 69 70
Chromium 6 333 19.1 263 21.5
Copper [ 1610 933 1220 1038
Tron 6 31,700 23100 27.800 28,800
Lead 6 186 1 148 144
6 4,120 2,390 3210 3,020
Nickel 6 184 105 153 166
Silver @ 1 <33 l49 153
ine 6 1,550 1030 1250 1180
Manganes 4 ARK RK A M R K DIVERSION, NEA A
Period of record for fine-grained bed-sediment data: 1996-2001
Cadmium 6 103 43 67 64
Chrominm “ 34.1 160 24 76
Copper 6 1550 06 1070 990
Iron 6 33,700 22,000 27700 28,200
Lead 6 152 3] 131 126
Manganese 6 6410 1810 3340 2,660
Nicke] 6 16.9 95 141
6 169 9.5 4.1 155
Zinc 6 15762 9007 11708 11460
12324200--CLARK FORK AT DEER LODGE, MONT,
Period of record for fine-grained bed-sediment data: 1980-87, 1990-2001
Cadmium 14 100 44 69 68
Chpium 9 439 195 35 35
SGoppec 14 =il 22,888 2438 28.908°
Lead 14 242 121 158 153
Manganese 14 6,020 1460 2.800 2380
Nickel 9 211 122 167 168
14 79 24 47 45
14 1730 940 1310 1330
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Table 22. Statistical summary of fine-grained bed-sedirnent dara for the upper Clark Furk basin, Muntana,
August 1986 through September 2001 (Continued)

e Number of Maxi- - :
Constituent el s Minimum Mean Median
samples mum

B] FOOT RI

Period of record for fine-grained bed-sediment data: 1986-87, 1994, 1998, 2001
3 ") 11

‘Cadmium 5 3
Chromium 3 544 221 43.1 529
Copper 5 85 3R 56 40
Tron 5 30,700 16,100 24200 24,200
Lead 5 3 36 40 37
Manganese 5 2,700 905 1.420 1,040
lickel 5 219 136 17.7 17.6
Silver 5 9 <5 6 '8
Zinc 3 204 161 176 170
G80--C FORK AT GOLDCREEK, MONT,
Period of record for fine-grained bed-sediment data: 1992-2001
Cadmium 10 81 35 55 57
Chromium 9 489 249 338 319
Copper 10 1,080 303 780 ]
Iron 10 30,600 19,900 25,100 24,900
Lead 10 152 ] 108 112
Manganese 10 2,610 1160 1.830 1,810
Nickel 160 164
Silver 35 34
1090 1,120
Cadmium 12 70 <2 130 128
Chromium Period of record for finegrained bed-sedithént data: 198601989, 1992-206¢7 243
Copper 12 73 55 62 P
Tron 12 28.100 19,800 23.700 23,400
Leau 12 240 149 176 e
Manganese 12 5510 2,370 3,760 3.740
Nickel 9 149 112 127 125
Silver 1 78 50 6.4 6.5
Zinc 12 7 517 647 649
-CLARK F¢ EAR DRUMMOND, MONT.
Period of record for fine-grained bed-sedlimenn data: 1986-87, 1991-2001
Cadmium 3 77 26 7 48
Chromium 9 354 170 295 3L6
Copper 13 7 387 534 550
Tron 13 27.000 16.500 22,300 23,200
Lead 13 135 72 97 97
Manganese 13 2,790 1,150 1,780 1,740
Nickel 9 168 1.6 142 157
Silver 13 47 <32 30 29
Zine 13 1,230 785 1,050 1.040
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Table 22. Statistical summary of fine-grained bed-sediment data for the upper Clark Fork basin, Montana,
August 1986 through September 2001 (Continued)

Constituent N::::u: ':'":’.‘; Minimum Mean Median
L INTON,
Period of record for fine-grained bed-sediment data: 1986-87, 1989, 1991-99, 2001
Cadmium 13 37 < s <4
Chromium 8 279 165 24
Copper 13 16 3 12
Iron 13 21,400 13100 17,900
Lead 13 16 <3 '8
Manganese 13 724 126 390
Nickel 8 148 98 125
Silver 12 19 <3 s
Zine 13 58 36 47
a RAH BRI 3 NT.
Period of record for fine-grained bed-sediment data: 1986, 1991-2001
Cadmium 12 73 42 19
Chromium 9 347 153 25.6 277
Copper 12 635 277 403 354
Tron 12 24,400 15,100 19,700 19,600
Lead 12 115 49 7 7
Mangancse 12 2270 671 1210 1110
Nickel 9 19.1 93 142 159
Silver 12 39 <19 122 129
Zine 2 1,160 775 915 894
12340000--BLACKFOOT RIVER NEAR BONNER, MONT.
Period of record for fine-grained bed-sediment data: 1986-87. 1991. 1993-96. 1998-2001
Cadmium 11 20 <2 6 a2
Chromium 8 258 15.1 205 218
Copper H 27 16 21 21
Tron 1 20200 12,400 17,000 17,800
Lead n 20 <13 13 h3
Manganese 1 683 298 524 535
Nickel 8 143 94 122 126
Silver 1 10 <3 4 '3
Zine n 7 35 60 6l
Cadmium 26
Chromium 285
Copper 233
Iron 20.400
Lead a1
Manganese 1,160
145
16
547
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Table 22. Statistical summary of fine-grained bed-sediment data for the upper Clark Fork basin, Montana,
August 1986 through September 2001 (Continued)

Number of Maxi-

Constituent samples oy Minimum Mean Median
1235 RK B MONT.?
Period of record for fine-grained bed-sediment data: 1986, 1990-2001

Cadmium 13 60 L1 2 19
Chromium 9 276 123 217 215
Copper 13 293 87 152 138
Tron 13 21,100 13.400 18.400 19.500
Lead 13 S8 12 37 37
Manganese 13 2,530 446 1330 1,260
Nickel 9 14.1 89 125 128
Silver 13 30 4 h3 13
Zine 13 675 252 405 409
Value determined by arbitrarily ‘one-half of the d Tevel for censored (<) values, when both uncensored and cen-

sored values are used in determining the mean and/or median. When all data are below the detection level, the median is deter-
mined by ranking the censored values in order of detection level. No mean is reported when all values are below the detection
level.

2Samples collected about 30 miles downstream from streamflow-gaging station to conform to previous sampling location.
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Table 23. Statistical summary of bulk bed-sediment data for the upper Clark Fork basin, Montana,
August 1993 through September 2001

{Bulk bed sediment is material smaller than about 10 millimeters in diameter. Reported concentrations arc in micrograms per gram
dry weight. Symbols: <, less than minimum reporting level; —, indicatcs insufficient data greater than the minimunm reporting level (o
coinpute staistic. Number of samples represents the number of years that the constituent was analyzed, with each year represented by
a single mean concentration of composite samples]

Number of Maxi-

Constituent Minimum Mean Median
samples mum
VER B
Period of record for bulk bed-sediment data: 1993-95, 1997-2001
Cadmium 222 42 107 76
Chromium 8 162 96 129 124
Copper 8 2780 670 1270 939
Tron 8 29,300 18,300 22,600 20200
% 363 198 263 255
— 8 5.480 504 1640 8l
N.'dml g 932 60 73 o1
il 8 74 32 47 s
i 8 5690 L1720 2970 2
RB
Period of record for bulk bed-sediment data: 1993, 1995-2001
Cadmium 8 1 1.3
Chromium % ns 9.1 9.5
Copper 8 1 51 37
Iron 8 10,100 9,800
Lead 8 14 12
Manganese 8 874 716
Nickel 8 62 55
Silver 8 la '3
Zinc 8 160 134
KM T MONT.
Period of record for bulk bed-sediment data: 1995, 1997, 1999
Cadmium 3 1.0 <8 L6 <9
Chromium 3 120 9.7 12 ns
Copper 3 238 203 215 205
Iron 3 12,700 8,980 10900 10900
Lead 5 38 18 30 34
Manganese 3 2,650 1220 2100 2440
Nickel 5 85 57 73 78
Silver 3 Ll <8 8 9
Zinc 3 275 146 190 148
Period of record for bulk bed-sediment data: 1993-2001
Cadmium 9 82 <9 155 '35
Chromivm 9 237 42 150 150
T 9 902 23 470 408
Iron 9 31,300 9930 20,500 20,600
Lead 9 158 a 80 79
Manganese 9 9.490 %00 3370 1,880
Nickel 9 152 49 8.7 838
Silver 9 52 T 120 L6
Zine 9 1280 a7 721 653
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Table 23. Statistical summary of bulk bed-sediment data for the upper Clark Fork basin, Montana

August 1993 through September 2001 (Continued)

Cadmium
Chromium
Copper

Tron
Mudgenese
Nivkenese
Silver
Zinc

Cadmium
Chromium
Copper
Tron

Manganese
Nickel
Silver
Zine

Cadmium
Chromium
Copper
Iron

Lead
Manganese
Nickel
Silver
Zinc

Cadmium
Chromium
Copper
Iron

Lead
Manganese
Nickel
Silver
Zinc

Cadmium
Chromium
Copper
Tron

Lead
Manganese
Nickel
Silver

Zinc

6
6
6

cooaa

6
6

33
175
763

21.000

Perind of recf for hulk hed diment data: ¥%6-2001

roaoa e

--CLARK

Parind of record for hulk bed-sediment data: 1996-2001

EE TR NN

6.6 <9

19.1 10.1
25,900 16,200
87 59
1,710 759

29 55

29 14
781 472

ION,

15

211 13.0
1,000 244
25,400 16,400
1s a7
4,930 825

128 55

44 <8
1.240 368

12324200--CLARK FORK AT DEER LODGE, MONT.
Period of record for bulk bed-sediment data: 1993-2001

©oevevooe

245
906
25,000
12
2,530

123

a9
1,060

RIVER

1.0

12,1
281
13,200
45
653

7.7

7
456

Perivd of recurd for bulk bed-sediment data: 1994, 1998, 2001

[T R R

<15

20
21,000
1

8
420
152
<16
86

by

267
17
18,000
15

354

s

Lo
75

Median

2.1

529

Ly
32.1

17,300
14
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Table 23. Statistical summary of bulk bed-sediment data for the upper Clark Fork basin, Montana,
August 1993 llgo.lgh chlember 2001 (Continued)

Ttent Minimum Mean
_Number of Maxis - - -
samples mum

DCREEK,

12324680--CL ARK FORK AT GOLDCREEK, MONT.
Period of record for bulk bed-sediment data: 1993.2001
9

Cadmium 7.6 11 124
Chromium 9 332 150 211
Copper 9 858 197 370
Iron 9 24,900 15.400 18,600
Lead 9 02 37 71
Manganesc 9 2930 554 1,190
Nickel 9 159 9.0 120
Silver 9 37 <7 L6
Zinc 9 1,020 368 676
1500--FLINT ND, MONT.
Period of record for bulk bed-sediment data: 1993-2001
Cadmium 9 18 <2 '1.6 "5
Chromium 9 139 49 94 107
Copper M A6 2 28
Iron 9 15.700 8,630 12,800 13,400
Lead 9 120 51 76 79
Manganese 9 3,200 1,150 2110 2,190
ickel 9 80 a5 58 58
Silver 9 58 2.5 43 4.1
Zine 9 429 178 277 284
- 24 8
Cadmium 1
Chromium 190 175
Copper 275 223
Foa 16200 15.900
Lead 2 24
Manganese 1,050 980
Nickel ‘,[l‘j ,‘I’ s
Sihver 598 55
Zine 5
REEK NI
Period of record for bulk bed-sediment data: 199399, 2001 ,
Cadmium 8 <15 <2 - g
Chrommium 8 143 64 9.0 85
opper 8 7 3 5 5
rof 8 11,100 5,200 7,930 7340
Lead 8 <13 <3 's 's
Manganese 8 270 72 160 166
Nickel 3 83 16 % 50
Silver 3 <l§ b : '3
7ine 8 % 7 17 17
Cadmium 9 49 4 12,0 "8
Chromium 9 238 6.9 15.1 155
Copper 9 336 75 190 186
Iron 9 19.100 9.270 13300 13,200
Lead 9 67 21 38 37
Manganese 9 1470 234 680 487
i 9 140 64 92 88
Silver 9 29 <3 1] 9
Zine 9 769 2n 419 501
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Table 23. Statistical summary of bulk bed-sediment data for the upper Clark Fork basin, Montana,
August 1993 through September 2001 (Continued)

Gl A Mean Median
samples
Period of record for bulk bed-sediment data: 1993-94, 1999-2001
Cadmium 5 <19 <2 ‘<z
Chromium 5 192 67 130 125
Copper s 19 2 16 16
Iron s 17,000 10,300 14,000 14,600
Lead 5 1 6 9 10
Manganese s 650 179 340 305
Nickel 5 938 75 88 93
Silver 5 <19 <4 1S 1«7
Zine 5 58 33 a1 35
12 - MISSO!
Period of record for bulk bed-sediment data: 1997-2001
Cadmium 5 34 <8 12 '8
Cluomium 5 182 9.7 14.0 150
5 130 43 87 7
Iron 5 16,800 11,500 14,900 16020
Lead 5 30 7 21 20
Manganese s 810 28 510 553
Nickel 5 1l 8.2 96 93
Silver 5 a3 <4 '8 '8
Zine 5 387 145 270 263
ARK FORK Bl MONT.?
Period of record for bulk bed-sediment dataz 1993-2001
Cadmium 9 X < i 6
Chromium 9 126 44 71 68
Copper 9 77 16 37 30
Tron 9 11300 5830 8,480 8,830
Lead 9 19 <10 l9 '8
Manganese 9 444 150 32 364
Nickel 9 71 35 51 49
Silver 9 <19 <3 Ls: Uis
Zinc 9 172 8 10 101

1Value determined by arbitrarily substituting one-half of the detection level for censored (<) values, when both uncensored and cen-
sored values are used in determining the mean and/or median. When all data are below the detection level, the median is determined
by ranking the censored values in order of detection level. No mean is reported when all values are below the detection level.

2Samples collected about 30 miles downstream from streamflow-gaging station to conform 1o previous sampling location.
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Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 through

September 2001

[Concentrations are in micrograms per gram dry weight. Abbreviation: spp.. species. Symbols: <. less than minimum reporting level;

-, indicates either o0 few samples (less than three) or insufficient data greater than the minimum reporting level to compute statistic,

or element not analyzed. Number of composite samples represents the total of all individual composite saples collected for every year
that the constituent was analyzed. Values for single samples are arbitrarily listed in the “Mean” column. Because Hydropsyche insects were
not sorted to the species level during 1986-89, statistics for stations sampled during those years are based on the results of all

Hydropsyche species combined. At some sites, statistics for the Hydropsyche morosa group are based on the combined results for two

or more species. Insects were depurated prior to analysis during 1986-98; depuration was discontinued in 1999]

Number of
Constituent compesite  Maximum  Minimum Mean Median
samples
K
Period of record for biological data: 1992, 1994-95. 1997-2001
Cadmium 4 125 5.8 96 100
Chromium 4 59 7 21 9
Copper 4 846 25 565 589
Tron 4 730 335 474 416
Lead 4 179 7.4 17 108
Manganese 4 666 231 439 430
Nickel 4 1. <l 1101 lia
Zinc 4 888 629 755 751
Cadmium -] 63 4.1 49 4.7
Chromium 5 80 10 37 31
Copper 5 62 269 365 333
Tron 5 1,180 689 931 953
5 217 19.0 203 201
Manganese 5 718 180 460 434
el 5 2.1 g 14 16
Zine 5 898 749 818
Cadmium 3 50 87 102
Chromium 3 K 23 15
Copper 3 352 693 85
Tron 3 1270 1,480 1430
Lead 3 347 406 365
Manganese 3 12 941 1,040
Nickel 3 L6 21 22
Zinc 3 1,09 1,170 1,130
Cadmium 6 48 68 69
Chromium 6 9 45 18
Copper 6 10.5 236 298
Tron 6 857 1,100 1,050
Lead 6 15.6 186 183
Manganese 6 307 634 675
Nickel 6 18 ol 14 16
Zine 6 1070 760 961 1020
ILVE]
Period of record for biological data: 1992-2001
Cadmium 2 241 2 q 6
Chromium 2 13 5 8 8
Copper 2 910 2.4 430 406
Tron 2% 1240 351 683 n
Lead 2 57 3 31 29
Manganese 2 2,520 491 1,080 839
Nickel 2 18 3 8 d
Zine 2% 276 115 180 171
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Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 through
September 2001 (Continued)

Number of
Constituent composite  Maximum  Minimum Mean Median
samples
12323750--SILVER BOW CREEK AT WARM SPRINGS, MONT.Continued

Period of record for biological data: 1992-2001

Cadmium v 5 4
Chromium 3 9 9
Copper 1.0 306 303
Iron 372 06 774
Lead <17 131 131
Manganese 1.200 2,09 1840
Nickel 12
Zinc 141 e 175
Cadmium 4 11 9
Chromium 3 12
Copper 349 40.9 406
Iron 561 680 693
Lezd Y Zy G

443 725 678
Nickel <4 '8 !
Zinc 141 195 177

VZSZITH- W ARM SERINGS CREEK AT WARM SPRINGS. MONT.
Arctopsyche grandis
Cadmium 3 ¥ 22 21
Chromium 3 20 18
Copper 3 989 9.8
Iron 3 66 872
Lead 3 <63 44 <87
Manganese 3 1340 1,810 1,800
Nickel 3 195
Zinc 3 180 20 197
Cadmium 7! 7 £
Chromium 2 32 32
Copper 2 181 182
Iron 2 1950 2010
Lead 2 6.7 74
Manganese 2 2,400 2440 -
Nickel 2 30 32
Zine 2 166 169 -
Cadmium 1 - <93 -
Chromium 1 - 16
Copper 1 - 948
Iron 1 - 1,150 s
Lead 1 — <16.7 =
Manganese i - - w0
Nickel 1 - 20
Zinc 1 i - 129 =
--CLARK LEN, M
Period of record for biological data: 1987, 1991-2001
oxyurp yone cocngren

Cadmium 22 27 9 L6 15
Chiomiuim 2 33 8 1.7 16
Copper 2 181 48.7 100 99
Tron 22 2.460 816 1,390 1,280
Lead 2 1.7 12 74 77
Manganese 2 3620 1,070 2190 2,180
Nickel 2 11 1.6 1.6
Zinc 22 299 136 218 215
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Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 thiough
September 2001 (Continued)

Number of
Constituent composite  Maximum  Minimum Mean Median
samples
12323800--CLARK FORK NEAR GALEN. MONT. -Continued
Period of record for biological data: 1987, 1991-2001
Hydropsyche morosa group
Cadmium 5 32 24 25 24
Chromium 5 46 18 26 22
Copper 5 185 156 173 175
Iron 5 1,890 1.360 1510 1430
s 124 7.1 8.5 79
Manganese 5 3,960 2360 3,500 3,860
Nickel 5 36 19 3 1
Zinc 5 349 292 09
Hydropsyche occidentalis
Cadmium 31 17 6 8] L1
Chromium 31 6.6 a 18 L5
pper 31 106 492 783 75.5
Tron 31 1920 642 1210 1180
Lead 31 135 16 67 63
Manganese 31 6,170 1,220 2,640 2,280
Nickel 31 35 8 16 1.
Zine 31 286 168 202 197
Hydropsyche tana
Cadmium 1 = L5 -
Chromiufm 1 - - 14 -
Copper 1 s 929 -
Iron 1 = 1,340 -
Lead 1 - - 9.0
Manganese 1 - - 2,160
Nickel 1 - - 2| -
Zinc 1 - - 206 -
Cadmium 4 35 26 30 30
Chromium 0 ~ - - -
Copper 4 154 135 148 152
Iron 4 1,540 1,190 1,400 1450
Lead 4 135 1 122 124
Manganese 0 - - -
Nickel 0 - -
Zinc 4 329 279 308 313
461415112450801--CLARK FORK BELOW LOST CREEK. NFAR GALEN, MONT.
Period of record for biological data: 1996-2001
Clagssenia sabulosa
Cadmium 1 - 3 -
Chromium 1 = 19 -
Copper 1 = 70.1 -
Iron 1 189 -
Lead 1 - 12
Manganese I 238
Nickel 1 - .
Zinc I - - 245 -
Hydropsyche cockerelli
Cadmium 9 28 14 21 22
Chromium 9 26 10 20 21
Copper 9 147 488 108
Iron 9 1,900 691 1,340 1,300
Lead 9 148 108 13
Manganese 9 3160 1230 2,050 1,720
Nickel 9 19 14 4
Zinc 9 250 151 221 234
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Table 24. Statistical summiary of bivlogical data for the upper Clark Fork basin. Montana, August 1986 through
September 2001 (Continued)

Number of
Constituent composite  Maximum  Minimum Mean Median
samples
461415112450801--CLARK FORK BE1 OW LOST CREEK, NEAR GALEN, MONT.-Continued
Period of record for biological data: 1996-2001
" G e
Cadmium 14 18 9 13 6
Chromium 14 33 13 19 19
Copper 14 157 s52.1 102 120
Iron 1 1920 963 1400 1520
Lead 14 124 66 97 s
Manganese 14 3440 1270 2,280 1850
Nickel 14 17 9 13 15
Zinc 14 283 174 230 231
Hydropsyche spp.
Cadmium 4 18 12 14 14
Chromium 4 24 9 16 16
Copper 4 122 45.1 890 94.3
Iron 4 1410 533 1,120 1270
Lead 4 2. 41 1
Manganese 4 1980 799 1490 1,59
Nickel 4 28 14 19 .
Zinc 4 25 143 183 183
461559112443301--CLARK FORK NEAR RACETRACK, MONT,
Period of record for biological data: 1996-2001
Claasseniq sabulosa
Cadmium 1 - - 4
Chromium 1 -~ - 3
Copper 1 - - 403
Tron 1 = - u3 -
1 - = 8
Manganese 1 = 172
Nickel 1 - = 2
Zine 1 - = 213 -
Cadmium 10 10 14 13
Chromium 10 7 15 13
Copper 10 500 74.1 674
Iron 10 657 938 921
Lead 10 37 66 6.1
Manganese 10 646 1440 1,610
Nickel 10 3 10
nc 10 139 172 172
s
Cadmium 13 a 13 12
Chromium 13 8] 19 18
Copper 13 50.5 102 935
Tron 13 1030 1470 1450
Lead 13 43 94 97
Manganese 13 1,090 2,160 2,100
Nickel 13 L1 13 13
Zine 13 181 226 229
Cadmium 2 10 12 -
Chromium 2 7 12 =
Copper 2 829 84.0 -
Tron 2 1,140 1,170
Lead 2 7 66 -
Manganese 2 910 1,260 -
Nickel 2 11 1.2 -
Zinc 2 151 180 ~
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Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana. August 1986 through
September 2001 (Continued)

Number of
Constituent composte  Maximum  Minimum Mean Median
samples
4619031124407 [ EEK DIVE]
Period of record for biological data: 1996-2001
Arciopsyche grandis

Cadmium 1 = 17 -
Chromium 1 = - <24 <
Co 1 - = 30.8 -
Tron 1 - 340 =
Lead 1 = X <145 =
Manganese 1 = = 510 -
Nickel 1 = — 1.0 -
Zine 1 - - 87 -

Hydropsyche cockerelli
Cadiniun 7 16 7 12 14
Chromium 7 17 8 11 10
Copper 7 143 627 84.6 775
Iron 7 1,290 888 851
Lead 4 89 35 6. 68
Manganese 7 1,230 7 1,010 1,140
Nickel 7 19 6 1
Zinc 7 192 162 177 178

o
Cadmium 16 1y 3 L1 11
Chromiuin 16 28 12 19 18
Copper 16 163 749 958 883
Iron 16 1,660 940 1440 1,500
Lead 16 138 6.1 1.1 114
Manganese 16 399 826 2,490 2310
Nickel 16 24 12 15 14
Zine 16 292 m 7 236
Cadmium 2 17 16 16
Chromium 2 21 14 1.8 -
Copper A 140 104 122 -
Tron 2 1,610 1,070 1340 =
Lead 2 132 105 118 -
Manganese 2 1,150 638 892 -
Nickel 2 6 L6 L6 -
Zinc 2 212 191 202 -
12324200--CLARK FORK AT DEER LODGE, MOM
Period of record for biological data: 1986-87, 1990-2(
Arctopsyche grandis

Cadmium 2 24 <42 23
Chromium 2 1.0 <13 '8 -
Copper 2 69.1 349 520 =
Iron 2 676 537 606 -
Lead 2 <18 38 38 -
Manganese 2 727 380 554 -
Nickel 2 <1.7 <13 1. -
Zinc 2 178 140 159 -

Hydropsyche cockerelli
Cadmium 22 23 6 14 13
Chromium 2 32 4 17 18
Copper 2 136 547 934 9.5
Iron 22 3340 490 1,160 1,050
Lead 2 182 43 96 89
Manganese 2 1490 39 811 710
Nickel 2 24 3 12 10
Zinc 2 391 132 186 184
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‘Table 24. Statisticalsummary

September 2001 (Continued) Number of
Conmstituent composite  Maximum  Minimum Mean
samples
12324200-. 3 ~~Continued
Period of record for biological data: 1986-87, 1990-2001
Cadmium 36 27 8 13
Chromium 36 36 6 19
Copper 36 162 49.4 1z
Tron 36 2,060 557 1410
Lead 36 186 3 10
Manganese 36 2,840 649 1710
Nickel 36 129 L0 18
Zinc 30 329 166 238
Hydropsyche spp.
Cadmium 3 20 12 16
Chromium 0 - -
Co 3 222 103 145
Iron 3 2220 1110 1,520
Lead 3 154 56 88
Manganese 0 - - -
Nickel 0 - - -
Zinc 3 203 185 195
KF N
Period of record for biological data: 1987, 1994, 1998, 2001
topsych lis.
Cadmium 15 7 2 4
Chromium 15 16 6 9
Copper 15 142 9.0 122
Tron 15 677 177 384
Lead 15 13 5 8
Manganese 15 1,140 318 678
Nickel 15 14 4 7
Zine 15 13 165
Cadmium 7 1 2
Chromium 7 3 6
Copper 7 200 294
Tron 7 98 175
Lead 7 <1 14
Manganese 7 46.7 638
Nickel 7 4 i
Zine 7 172 203
Cadmium 1 - 6
Chromium 1 = 16
Copper 1 - 264
Iron 1 - 478
Lead 1 = 36
Manganese 1 - 399
Nickel 1 = 12
Zine 1 - 123
Cadmium 2 <7 3 13
Chromium 2 23 13 18
Copper 2 15.2 15.1 152
Ion 2 1340 426 883
Lead 2 23 <37 121
Manganese 2 554 434 494
Nickel 2 i 8 10
inc 2 137 110 124

biclogical data for the upper Clark Fork basin, Montana, August 1986 through

Median

TARIE 24

87



Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 through
September 2001 (Continued)

Number of
Constituent ‘composite Maximum Minimum Mean Median

Arctopsyche grandis
Cadmium 25 6.6 8] 26 23
Chromium 25 33 6 14 11
25 129 264 532 513
25 2,360 339 817 610
25 109 23 a4 37
25 1580 502 876 842
25 2 8 7
25 326 165 220 200
Llaassema sabulosa
Cadmium 18 35 3 14 10
Chromium 18 16 3 6 6
Copper 18 817 330 56.0 55.9
Iron 18 567 630 190 174
Lead 18 L8 5 11 11
Manganese 18 279 506 n7 94.7
Nickel 18 7 2 3 3
Zine 18 351 166 255 258
Hydropsyche cockerelli
Cadmium 17 26 6 16 16
Chromium 17 47 5 23 20
Copper 17 188 17.1 83.0 66.6
Tron 17 3,250 522 1,320 1,080
Lead 17 162 24 80 60
Manganese 17 1670 538 792 687
Nickel 17 23 3 13 13
Zinc 17 249 106 192 201
Hydropsyche morosa group
Cadmium 4 . 11 14 14
Chromium 4 13 14 14
Copper 4 438 60.5 627
Tron 4 612 1,050 1130
Lead 4 2. 4.6 4.
Manganese 4 538 804 822
Nickel 4 9 12 12
Zine 4 190 137 167 170
Hydrogsrehe occidentali
Cadmium 15 17 7 13 13
Chromium 15 39 4 6 16
Copper 15 156 264 644 583
Tron 15 2720 466 1,140 1040
Lead 15 157 29 73 6.0
Manganese 15 2210 530 1170 1,030
Nickel 15 25 8 13 L1
Zine 15 277 97 195 192
FLINT MOND.
Period of record for biological data: 1986, 1992-2001
Arctopsyche grandis
Cadmiom 38 8 1 3 3
Chromium 38 47 ) 19 17
Copper 38 21.7 89 149 15.1
3R 2,460 412 1350 1320
Lead 30 1 2T
Manganese 38 2,480 424 1480 1340
Nickel 38 2.7 6 14 3
38 275 93 196 190
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Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 through
September 2001 (Continued)

Number of
Constituent composite  Maximum  Minimum Mean Median
samples
--FLINT CRE] ~-Continued
Period of record for biological data: 1986, 1992-2001
Hydropsyche cockerelli
Cadmium 10 A | 4 3
Chromium 10 9 20 19
Copper 10 95 182 18.1
Iron 10 996 1,990 1,950
Lead 10 31 13.9 14.6
Manganese 10 401 1210 1210
Nickel 10 9 19 22
£ w 85 167 181
Chromium 7 7 45 21
Copper 7 15.1 206 186
Iron 1 912 1900 1870
Lead 7 58 19.4 240
Manganese 7 1400 2270 1,780
Nickel 7 8 30 24
Zinc 7 128 185 188
Cadmium 1 - <3 -
Chromium 1 - 14 -
Copper 1 - - 125
Tron 1 - - 1,440
Lead 1 - - 45 =
Manganese 1 - - 1320 -
Nickel 1 - - 13
Zine 1 - - 130 -
Hidropsyehe tana.
Cadmium 2 <12 <1 1.
Chromium 2 103 6 54
Copper 2 160 54 10.7 -
Tron 2 1,320 729 1020 -
Lead 2 1 50 102 -
Manganese 2 1,400 1,180 129 =
Nickel 2 5 18 -
Zin 2 139 w7 123 -
1800-- ARD NT,
Period of record for biological data: 1986, 1991-2001
Arctopsyche grandis
Cadmium 29 38 5 16 14
Chromium 29 25 2 10 10
Copper 20 892 173 36.1 29.6
Iron 29 1,660 240 642 576
Lead 29 18 21 49 43
Manganese 29 2010 462 892 754
Nickel 29 19 2 T 7
Zinc 29 308 142 197 190
Clagssenia sabulosa
Cadmium 34 28 2 12 12
Chromium 34 33 3 8 6
Copper 34 165 180 65.7 538
Tron 34 A7 454 162 135
Lead 34 29 2 10 8
Manganese 34 410 331 161 135
Nickel 34 11 A 3 2
Zine 34 567 103 273 251

TABLE 24 89



Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 through
September 2001 (Continued)

Numher of
Constituent composite  Maximum  Minimum Mean Median
samples
Period of record for biological data: 1986, 1991-2001
2% 23 6 13 12
2 35 4 17 16
20 156 300 643 52.6
2 2,500 506 1240 1,030
26 51 9.1 56
26 549 947 849
26 5 12 12
26 134 197 191
Cadmium 6 13 11 12 12
Chromium 6 28 19 23 22
Copper 6 57.4 502 552 558
Iron 6 1130 1380 1,570 1,600
Lead 6 108 70 89 9.0
Manganese 6 1,940 1.260 1610 1,620
Nickel 6 17 13 15 15
Zinc 6 250 227 239 240
Cadmium 16 20 7 12 12
Chromium 16 £1 4 24 21
Copper 16 118 133 55.8 557
Iron 16 2,060 424 1280 1,310
Lead 16 140 2 9.4 95
Manganese 16 2,920 619 1560 1220
Nickel 16 24 5 15 16
Zine 16 293 157 226 25
Hydropsvche spp.
Cadmium 1 5 26 -
Chromium 0 - -
Copper 1 850 -
Iron 1 940 -
Lead 1 9.1
Manganese 0 = =
Nickel 0 - -
Zinc 1 - - 260 -
] E]
of record for biological data: 1987, 1991-99, 2001
Arciopsyche grandis
Cadmium 36 4 06 2 2
Chromium 36 29 5 12 10
Copper 36 157 a7 87 85
Iron 36 1.040 191 568 524
36 11 i a4 4
Manganese 36 454 13 256 239
Nickel 36 1 2 9 10
Zinc 36 189 84 129 134
Utaassema sabulosa
Cadmium 18 3 05 2 2
Chromium 18 18 A 7 6
Copper 18 407 18.1 290 289
Tron 18 129 498 922 987
Lead 18 L0 i1 a 3
Manganese 18 763 157 347 336
Nickel 18 9 1 5 3
Zinc 18 264 144 199 198
0 W lity, bed-sediment, and biological data (October 2000 2001) and statisti f data for streams in the
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Table 24, Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 through

September 2001 (Continued)

Number of
Constitaent composite  Maximum  Minimum Mean Median
samples
510--Ri NT.--Continued
Period of record for biological data: 1987, 1991-99, 2001
Hydropsyche cockerelli

Cadmium 3 <2 <2 I <2
Chromium 3 10 9 9 9
Copper 3 131 60 8o 66

Iron 3 609 485 530 497
Lead ) <l <11 L. <L

Manganese 3 258 192 219 208
Nickel 3 9 E £ 4

Zine 3 99 82 89 86
Cadrivm 4 <1 | . <3
Chromium 4 9 16 9
Copper 4 9.6 120 102

Iron 4 520 642 648
Lead 4 12 30 i

Manganese 4 169 28 215
Nickel 4 6 2 9

Zinc 4 99 121 n7
Cadmium 3 <5 Lo} 2
Chromiurm 3 11 16 17
Copper 3 1.6 143 150

Iron 3 837 1000 1030
3 <18 . <29

Manganese 3 299 399 437
Nickel 3 8 81 L1

Zine 3 1 126 126

AT INER,
‘Period of record for biological dataz 1986, 1991-2001
Arctopsyche grandis

Cadmium 40 27 6 13 11
Chromium 40 41 6 17 L6
Copper 40 125 20.1 410 341

Iron 40 2870 420 1,050 908
Lead 40 132 2.1 48 44

Manganese 40 893 351 643 652
Nickel 40 27 4 12 10

Zine 40 276 152 204 199

Clagssenia sabulosa

Cadmium 25 25 3 11 9
Chromium % 20 2 7 6
Copper 25 97 383 56.1 534

Tron 25 181 586 105 102
Lead 25 16 3 6 6
Manganese 25 139 372 75.6 67.4
Nickel 25 i 2 4

Zinc 144 20 2
Cadmium r 5 9 7
Chromium 2 80 10 2.1 17
Copper 2 118 264 50.7 441

Tron 2 2.5% 688 1290 1,160
Lead 26 12.1 22 56 54

Manganese 26 788 426 606 580
Nickel 2 26 K 13 12

Zinc 26 28 148 189 184
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Tahle 24. Statistical summary of biological data for the upper Clark Fork basin, Montana, August 1986 through
September 2001 (Continued)

Number of
Constituent composite  Maximum  Minimum Mean Median
samples
Period of record for biological dataz 1986, 1991-2001
Hydropsyche morosa group
Cadmium 2 13 1 12 -
Chromium 2 46 24 35 -
Copper 2 84.1 268 554 -
Tron 2 1,800 986 1,390 -
Lead 2 66 <18 5. -
Manganese 2 1320 537 928 -
Nickel 2 7 1. 15 -
Zine 2 231 17 01 -
Hydropsyche occidentalis
Cadmium 19 18 3 9 9
Chromium 19 32 K 19 17
Copper 19 102 341 509 449
Tron 19 2310 412 1.220 1,120
Lead 19 142 30 6.8 5.
Manganese 19 1600 454 822 697
Nickel 19 32 6 13 10
Zine 19 416 145 208 189
Hydropsyche spp.
Cadmium 1 = - 13 -
Chromium 1 = = 24 -
Copper 1 = - 84.1
Tron 1 - - 1,800
Lead 1 - - <18
Manganese 1 - - 537 -
Nickel 1 - = 1. -
Zinc 1 - - 171 -
-BJ M
Period of record for biological data: 1986-87, 1991, 1993, 1996, 1998, 2000
Arctopsyche grandis
Cadmium 10 4 <1 0 12
Chromium 4 18 8 13 12
Copper 10 134 99 19 120
Tron 10 1,230 108 588 609
Lead 10 2.1 5 11 8
Manganese 4 517 26 398 393
Nickel 4 12 k3 0 9
Zinc 10 143 123 135 136
Clagssenia sabulosa
Cadmium 1 2 Bl Bl Bl
Chromium s 9 3 5 5
Copper 11 885 19.0 45.2 44.0
Iron 1 199 462 100 99.0
Lead 1 6 4 3 4
Manganese s 127 263 571 447
Nickel 5 3 1 2 2
Zine 1 329 n7 209 194
Hydropsyche occidentalis

Cadmium 12 5 Bl 2 2
Chromium 2 27 8 18 17
Copper 12 206 120 146 14.4
Iron 12 1930 1,060 1,410 1,380
Lead 12 19 8 13 1
Manganese 12 527 414 412 460
Nickel 12 18 9 13 12
Zinc 12 150 n7 134 130
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Table 24. Statistical summary of biological data for the upper Clark Fork basin, Montana. August 1986 through
September 2001 (Continued)

Number of
Constituent ‘composite Maximum Minimum Mean Median
samples

12340000--BLACKFOOT RIVER NEAR BONNER, MONT.~Continued
Period of record for biological data: 1986-87, 1991, 1993, 1996, 1998, 2000

Cadmium 1 - 6
Chromium 1 16
Copper 1 139
Iron 1 - 1.140 -
Lead 1 - 29
Manganese 1 525 -
Nickel 1 - 28
Zine 1 y 132 =
12340500 VE MISSOULA.
Poricd of record far hinlagical data: 10072001
Ardlopsyche grandis
Cadmium 16 18 15 8 7
Chromium 16 30 & 35 15
Copper 16 716 2% 339 282
16 2,340 476 1,030 947
Lead 16 68 1 32 29
Mungancse 16 1210 476 845 /87
Nickel 16 20 8 11 1.0
Zine 16 235 133 178 175
Claassenia sabulosa
Cadmium 7 20 A 9 6
Chromium 7 11 ] 8 7
“opper 7 717 371 505 468
Iron 7 402 95.( 225 229
Lead 7 31 =« 12 0
Manganese 7 683 752 254 136
kel 7 <13 <7 4 ta
7 363 191 273 23
Hydropsyche cockerelli
Cadmium 9 13 ‘ 8 10
Chromium 9 4.1 1t 28 31
Copper 9 96.1 29¢ 563 457
Iron 9 3,590 1,400 2,120 2,040
Lead 9 6 az 54
Manganese 9 1470 781 1050 1.000
Nickel 9 4 L 1 6
Zine 9 226 156 189 191
che
Cadmium 6 L1 ¢ q 7
Chromium 6 32 2 27 29
Copper 6 76.5 30 485 482
Tron 6 2,400 1,450 1,970 2,110
Lead 6 Ty Al S, 55
Manganese 6 2,460 939 1810 1,810
Nickel 6 23 14 20 20
Zinc 6 232 192 218 221
W M) z
Period of record for biological data: 1986, 1990-2001
Arctopsyche grandis
Cadmium 3 15 2 7 6
Chromium 23 21 5 13 14
Copper 23 380 9.4 212 203
Iron 23 1,500 343 781 754
Lead 23 32 9 18 18
Manganese 23 1,090 511 729 715
Nickel 23 16 4 9 9
Zine 23 217 106 154 148
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Table 24. Statistical summary of biological data for the upper Clark Fork basit, Montana, August 1986 through
September 2001 (Continued)

Number of
Constituent composite  Maximum  Minimum Mean Median
samples
C W M 2--Continued
Period of record for biological data: 1986, 1990-2001
ia sabul
Cadmium 36 13 1 5 4
Chromium 36 12 5 5
Copper 36 748 3L1 1 467
Tron 36 240 66.6 10 9%
Lead 36 13 1 . 3
Manganese 36 168 489 104 101
Nickel 36 he. 1 1 2 2
- 36 H’m‘m%%&ﬂ‘“ 146 214 204
Cadmium T 2 5 6
Chromium 34 34 38 19 19
Copper E] 457 124 289 283
Irof 34 2000 584 1280 1320
Lead 34 36 12 23 24
Manganese 3 1210 153 7 &7
Nickel 3 17 774 |4q4l ‘ 143'J
Zine 34 172 :
Mmhmgild.ﬁm_alé
Cadmium \ " = B
Chromium 16 35 A 14
Copper 16 382 160 244
Iron 16 1420 482 956
Lead 16 42 2.1
Manganese 16 1460 849
Nickel 16 10
Zinc 16 193
syche.
Cadmium 1 = s s
Chromium 1 - 8 -
Copper 1 - = 208 =
Iron 1 = - 894 2
Lead 1 = - 11 -
Manganese 1 = 756 -
Nickel 1 = : i -
1 = = 124 -

'Values determined by arbitrarily substituting one-half of the detection level for censored (<) values, when both uncensored and cen-
sored valnes are nsed in determining the mean and median. When all data are below the detection level, the median i determined by
ranking the censored values in order of detection level. No mean s reported when all values are below the detection level.

ZSamples collected about 30 miles downstream from streamflow-gaging station to conform to previous sampling location.
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