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URI RIVER BASIN, MONTANA, BASE PERIOD WATER YEARS 1937-36
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Estimates of monthly streamflow characteristics (monthly mean flov
rhar 15 excesded 90, B0, 50, and 20 percent of the time for all vears of
record and mean monthly flow) were made and are presented in tabular form
for 312 sites in the Missouri River basin upstream from Fort Peck Lake in
“ontana. The estimates were based on data for water years 1937-856. Data
from 154 gaging stations in and near the study area were used in a mixed-
station record-extension procedure to extend short—term records to the
1937-86 base period. One hundred of the sites needing estimates had sone
gaged data available, and the gaged records, extended as required to the
193786 hase period, were used to estimate the monthly streamflow charac-

teristicss

Dara from 47 gaged sites were used in regression analyses relating
the monthly streamflow characteristics to drainage area and wmean annual
srecipitation (basin-characteristics equations} and to asctive-channel width
{(¢channel-width equations). The basin-characteristlics equations had stand-
ard errors of estimate ranging from 353 to 97 percent. The channel-width
equations had standard errors of estimate ranging from 36 to 103 percent.
The basin-characteristics equations were used to estimate monthly stream
flaw characteristics at 179 ungaped sites, and the channel-width equations
were used to estimate monthly streamflow characteristics at 138 ungaged

gires.

Miscellaneous measurements of streamflow available ar 139 ungaged sites
were correlated with concurrent streamflows at nearby gaged sites o
nrovide estimates of the monthly streamflow characteristics. The relia-
bility of the concurrent—measurement method was estimated by applylng the
method to 20 palrs of gages. On the basis of the test results, the stand-
ard errors of the concurrent-measurement method were estimated to range

from 31 to 111 percent.

At 139 ungaged sites needing estimates, more than one of the above
methods were used to estimate monthly streamflow characteristics, aand the
estimates from each of the individual methods were welghted and conbined
in sccordance with the variance and degree of independence of the Indi-
vidual methods. When estimates from all three estimating methods were
combined, the standard errors were estimated to range from 24 to 63 per-

cent .

Finally, a drainage-area-ratio adjustment method was used to esfimate
monthly streamflow characteristics at seven ungaged sites. Although not
rigorously tested, the reliability of the drainage-arvea~ratic adjustment

gl

mearhod was estimated to he about equal te that of the hasia—characteristics

method.

v



Fsrimates of monthly streamflow characteristics from gaged records
were considered to be the most rellable, and agtimates at sites with actual
flow vecord from 1937-86 were considered to be completely reliable {(zero
error). Twenty gaged sites were used to test rhe reliability of the
record-extension procedure when 3, 15, 25, and 33 years of record were
available for 1937-86, The standard errors for rhe worst cass, whers only
5 years of record were avallable, ranged from 9 to 534 percent. For 35
years of record, the standard errors ranged from 2 to 23 percent.

Weighted-average estimates were coneidered to be the most reliable
estimates made at ungaged sites. The concurrent~measurement method gen—
erally provided the most reliable estimates at ungaged sites where only
one method was used.

INTRODUCTION

Although the upper Missouri River basin in Montana generally has an abundant
supply of surface water, the large demands coupled with the large areal and season-
al variabllity of runoff commonly result iIn shortages. To mitigate the effects of
pericdic shortages and to zilocate the finite supply apong compeling users, the
State of Montana developed a legal process enabling Srate and Federal agencies and
political subdivisions Lo reserve curface water for existing and future beneficial
uses . Among the uses for which water may he reserved are instream fish and wild-
life preservation. To establish an jnstrean~flow reservation for fish and wild-
1ife purposes, the Montana Deparltment of Fish, Wildlife and Parks needs Lo determine
rhe quantity of water needed and the quantity of water available to meel the need.
The Department has determined the instream-flow needs at several hundred stream
sites in the Missouri River basin. The ¥.5. Geoclogical BSurvey, 1n cooperation
with the Montana Department of Fish, t7i1d14fe and Parks, has conducted & study to
determine the water availability at those sites.

Purpose and Scope

The obiective of the study was to estimate mean monthly streamflow and various
points on the monthly mean ¢1ow-duration curve for each month {monthly mean styeamn~
flow that is exceeded 90, 80, 50, and 20 percent of the time for all vears of
record) at each identified site. The purposes of this report are to present the
estimated monthly streamflow charscteristics for the identifisd sites, to describe
the methods used to make the sstimates, and to discuss the relisbility of the esti-
mates. To ensure that all estimates were representative of the same hydrolegic
conditions, a common base perled of record (1937-86) was developed to determine
monthly streamflow characteristics at all gaged sites used iIn the analvses. The
procedure involved extension of the pericd of streamflow record at short—record
gaged sites. The extended-streanflow records were used to develop monthly stream
flow estimates at estimation sites where short-record gaged data were avallable.

Five methods were developed for estimating monthiy streamilow characteristics
at ungaged sites. IThe hasin-characteristics method was based on the regression re-
1ation between the monthly streamflow characteristics and various basin and cli-
matic variables. The channel-width method was similar to the first and was based
on the regression relation between the monthly streamflow characteristics and
charnel width. The concurrent-measurement method required 7 to 12 measurements of



streamflow at the sites needing estlmates and was based on the correlation of meas-
ured streanflow and concurrent dally mean streamflow at negrbhy-gaged gites. In a
fourth method, the estimates f{rom the jndividual methods ware welghted in sccovdance
with the variance and degree of independence of the individual methads. At a few
sites, none of the foregoing estimating methods were used. Instead, information
from similar gaged sites was transferred to these sites usging dralnage-srea-ratig

adiustments.

Streamfiow Data

Three hundred and twelve sites in the Missouri River pasin upstrean from Fort
Peck Lake were selected by the Montana Department af Fish, ¥ildlife and Parks for
+he determination of sslected monthly streamflow characteristics. Of the 312 sites,
100 had gaged record, 139 had wmiscellansous-measurement record, and 73 had no
streanflow record. Fstimates of monthly streamfliow characteristics are shown in

tables 4-9 at the back of the report.

Tn addition to the 100 sites for which gaged racords were used to determine
monthly streamflow characteristics, 54 gaged sites were used for corrslation and
record-extension purposes. Some of these 54 gites were located outside the upper
Missouri River basin study area, but were congidersd to be hydrologically simllar
ro sites within the study ares. All of the sites describaed above were numbersd con-
secutively in downstream order (366 sites); each location is shown in figure I.

af rhe 139 gites with miscellanecus measursments, 7 were measured lZ times
during 1982-83, 1 was measured 12 times during 1986, 70 were measured 7 times during
1987, and 61 were measured 7 times during 1988. Ho streamflow anessursmenis were
made st 73 sites because these are elther relatively inaccessible or were considered
by the Department of Fish, Yi1d14fe and Parks to be comparatively less important.

DEVELOPING A COMMON BASE PERIOD

Fach streamflow-estimation method described in this report utilizes streamflow
information from selected gaging stations In the study area {(table 1l; all tables
are in the Supplemental Data section at the hack of the veport). The length of
strezmflow record at these gaging stations rangas from 2 to 81 years. To ensure
that stresmflow estimates would be unbiased and representative of a consistent
nydrologic period, a menthly streamflow record-extension procedure was used to
extend 21l short—term records {o & Ccommon 1937-86 base period. This mized-station
nrocedure, described by Alley and Burns (1983), selects the best base statlion from
511 those available in a region to fiil in esach month of misslng dats at = slte.
Thus, several different base stations may e used for making estimates st a2 single
cite. The criterion for selection is to use the basse station that results in the
smallest standard error of prediction for that month. Only stations with streanflow
record for a particular month and year were used to estimate nmissing streamflows
a4t other sites for that month and year; previously eatimated streamflows were not
used to estimare any missing streamflowe.

In addition to the capability of using more than one base statlon o extend a
short—term record, the record-extensiom procedure zlso has the option of using s
cyelic or noncyclic equation o fi1l 4in missing record. 1If the c¢yelic option in
selected, an extension equatlion 1s computed for each month using only concurrent
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streanflows for that month. If the noncyclic optien is selected, & single sxten~
sion equation is computed using all concurrent gtreamfiows. For two stations with
5 years of concurrent monthly gryeamflows, for example, the cyclic correlations
would be developed separately for sach month and would be based on five concurvant
flows for each month. The nomcyelic correlation would be based on &0 concurrent
monthly flows, but the same corvelation would be used for all months. The smallest
standard error of prediction criterion also is used to select the cyelic or non
cyelic option. WNo base station was used o £111 in missing record at another sfa—
vion unless the two stations had at least 3 concurrent monthly streamflows. Tha
base stations with less than 5 vears of record could thus be used only with the non-

cyelic option.

Most streamflow record-extension procedures are based on prdinary least-gquares
regression equations that are used to estimate individual missing values at stations
with short-term records. Ordinary least-squares regression, unfortunately, commonly
results in extended records with smaller varlances than the unextended rscords.
Techniques other than ordinary least-squares regression that can be used to esti-
mate missing values and that tend Lo preserve the variance of the unextended records
include regression plus noise (Matalas and Jacobs, 1964; U.85. Army Corps of Engi-
neers, 1971) and two alternatives to regresslon deseribed by Hirsch (1982}, which
he refers to ae MOVE.!l and MOVE.2 (Maintenance of Varilance Extengion, Types 1 and
2)}. The selected streamflow record-extenslon procedure has the capability of using
any of these extension techniques, including ordinary least—squares regression.

for this study, the MOVE.] curve-fitting technique was used to estimate miss~
ing values. The MOVE.L technique is analogous to ordinary least-squares regrassion,
except that ordinary regression minimizes the sguared vertical deviations of the
dependent variable from the regression iine, whereas ths MOVE.l technigque minimizes
the areas of the right triangles formed by the horizontal and vertical deviations
from the regression line (Hirsch and Gillroy, 1984, p. 707},

To develop a common 1937-86 base perlod of record for all gaging stations used
in the study, 154 stations were used as potential base stations. The earidest year
of record considered was 1906, so that record lengths ranged from Z to 81 years
before the record extension. After record extension, 21l data pricr to 1937 were
excluded from the data base. All stetions and available periods of record since
1906 used in the record-extension procedure are Identified in table 2.

The extended streamflow records at 47 of the 134 gaged sitss were subsequently
used in regression analyses relating monthly streamflow characteristics to basin
and climatic characteristics. The gaged sites selected for the regression analyses
cach had at least five vears of actual streamflow record and were considerad to be
most representative of the ungaged sites needing estimates of monthly streamilow
characteristics. Because the MOVE.l curve-fitting technique results in estimated
flows that are perfectly correlated with the concurrent base—station flows, the
possibility existed that the extendad~flow records would have substantially larger
inter-station correlations than the actual flow records. Inflated inter-station
flow correlations would probably result in blased, and pr bsrly invalid, regression

reaulia.

To check whether the MOVE.l curve-fitting technique resulted in larger inter—
station corrslations, recorded monthly streamflows for each gage site used in the
regrassion analyses werse correlated in turn with concurrent wonthly streamfiows at
evary other gage site used in the regression analyses. This procedure resulted in



2 47 by 47 matvix of correlation coefficlents £nr sach month. The columns af opr-
relation coefficients for each srarion for each moath were then averaged Lo produce
:n average correlation cogfficient for each station for sach menth. This procedure
was repeated for the complete extended~flow record (30 years of concurrent sfream-
flow data at every gage sire), and the average correlation coefficients computed
for the actual record perlods were eubtracted from the average corvelation coef~
ficients computed from the axtended~record period. The final results are presentad
in rable 3, where positive changes in correlation coefficiants Indicate that the
sverage inter—station correlation increased when the record was extended. Most

monthe show about as many negative changes in inter-statlon corvelation as they do
positive ones. Where the changes are positive, they generally are not large. The
extended-flow records thus are considered to be unblased and guitable for subse-

quent regression analvsls.

EQTIMATES OF MONTHLY STREAMFLOW CHARACTERIBTICS

11 sites requiring estimates and the methods used to make the estimates of the
monthly streamflow characteristics are ldentified in rable 1. At 139 sites, wmore
than one method was used, and rhe final estimates were weighted averages of the
estimates from the individual methods. Final estimates of monthly streanflow
charascteristics at all estimation sites are presented In tahles 4 ro 9. JBecause
estimates of mean annual streamflow are yseful for many water-management purposes,
estimates of mean annual srresmflow alsoc were developed for this report by multi-
plying cach mean monthly streamflow estimate hy the number of days in the month,
summing the resultant 12 values, and dividing by 3165, The estimaced mean annual
streamfiows are presented in table 10,

Most of the estimation sites were oh small, perennial streams {dralnage araas
iess than 200 square miles) in forested, mountalnous areas. Some sites were in
plains area, but these sites were on larger streams with headwaters in the moun~
rains. Virtually all streams requiring monthly flow ssripares were typical moun-—
rainous streams with fairly stable base flows and vunoff that ragulted primarily

from snownelt.

Rasin-Characteristics Method

One method for estimating monthly srreanflow characteristics at the ungaged
stimation sites used sultiple-regression equations that related the menthly siream™
iow characteristics at 47 gaged sites Lo ¢arious basin and climatic variahbles.
his basin-characteristics method has previously been used in Montana to estimate
monthly streamflow characteristics {Boner and Buswell, 1970 Parrvetn and Cartier,
19893, TFor this analveis, the following basin and cilimaric characteristlcs were
available for each gaged slte and were used as Independent varlables in the regres—

siong:



A draipage area, in sgquare miles;

P mean annual precipitation on the basin, in inches;

¥ mean basin elevarion, in Chousands of feel;
%6 pergentage of basin above 6,000 feet elevation, plus I;
¥ percentage of drainage area coversed by forest, plus 13

1. main-channel length, in miles;
§ main-channel slope, in feet per mile;
TT mean basin minimum Janvary temperature, in degrees Fahremhelt, plusg 10;
and
124 precipitation intensity for a storm of 24 hours duration having a Z-year
recurrence interval, in inches.

The monthly streamflow data and the basin and climatic wvariables at the 47 gaged
sites were converted fo logarithms and used In a linear multiple-regression analy-
sis to derive estimating eguations of the following form:

iog G = log a + bl log B + 52 log C + .. bu log N, {13

whare

i {response variable) is the desired monthly streamfiow characteristic in cublc
feet per second {monthly mean streanflow exceeded 90, BO, 50, or 20U percent
of the time for all vears of vecord, or mean monthly streamflow);

a ig the multiple-regression constani)
b1, b2, «.. bn are the regression cpefficlents; and

B, C, +s. N are values of the significant basin or climatic characteristics
{explanatory variables).

The following nonlinear form of rhe regression equation results when antiloga-
rithme of the rerms are taken:

q =a BBL b2 ., whR, (27
4 computerized step-wise regression procedure, which added explanatory vari-
ables to the equation one at a time until a1l significant variables were included,
was used in thls study. An explanatory varlable was considered significant 1f the
partial-F test statistic was squal to or greater than 5.0. Tbe computerized pro-
cedure also provided standard errors of estimate and coefficients of determination
as measures of the regression reliablility. In general, the larger the coefficiant
f determination and the smaller the standard error of estimate, the more reliable

EN

i1s the estimatling equaticn.

C

In most of the regression equations, dralnage aves was rhe most significant
explanatory variable and mean annual precipitation was the next most significant.
For some wmonthly streamflow characteristics for some menths, main-channel length
was the most important explanatory variable, and mean basin elevation or percentage
0f forest cover was bhe next most significant. In these inztances, however, using
drainage area and mean annual precipitation rather than the two most gignificant
explanatory variables resulted in estimating eguations that were only slightly less
relisble, Main-channel slope was determined to he significant for some monthly



streamf low characteristics for some months, but using just drainage ares and mean
annual precipitation in these Instances also resulted in estimating equations that
were almost as reliable as estimating egualtlons using the three most significant
explanatory variables.

Ts ensure that all estimatfes made using the regression equations would be con—
sistent, the final estimating equatlons used drainage area and mean annual precipi-
tarion as the only explanatory variables for all monthliy streamfliow characteristics
for all months. Results of the regression analysis using basin and climstic char-
scteristics, together with the coefficients of determination and standard errors
sesociated with each estimating equation, are given in table il. 4s indicated by
the results, the coefficlents of determination for the hasin—characteristics method
range from 0.56 to 0.89, and the standard errors range from 35 to %7 percent.

The equaticns given in table 11 were uzed to estimate ponthly stressflow char-
acteristics at 179 sites where the basin-characteristics method was consldered o
he applicable, as indicated in table 1. Sites where the method was not considered
applicable are: (1) sites where gains or losses in streamflow occur upstream, {2}
springs, and {3} some slites on large rivers. At the sltes where rthe nethod was
used, drainage area was planimetered on U.S. Geslogical Survey topographic maps
with 1:250,000 scale, and mean annual precipitation was determined from maps pre~
pared by the U.8. Soil Conservation Service {14813,

Channel-Wideh Method

The second method used to estimate monthly streamflow characteristics at the
selected ungaged sites was also based on a regression analysis. In this method,
the monthly streamflow characteristics at the 47 selected gaged sites were related
ro measured active-channel width rather than to basin characteristics. This
channel-width merhod was previocusly used to estimate monthly streamflow chavagter-
tetice 4in western Montana (Parrvett and Cartler, 1989).

The active-channsel width has been described by Osterkamp and Hedman £1877,
p. 256} as "...a short-term geomorphic feature subject to change by srevalling dis-
charges. The upper limit is defined by a break in the ralatively steep hank slope
of the active channel to a more gently sloping surface bevond the zhannel sedge.
The bhreak in slope normally coincides with the lower limit of permanent vege—

rabiofesss

The monthly streamflow characteristics and measuraed active—channel widths at
the 47 gaged sites were converted to logarithms, and simple linear regresslon was
used to derive estimating egquations of the followlng form:

log G = log a + b 1log Har,s {33}
where
0 is a monthly streamflow characteristic as previously defined,
a is the regression constant,
b is the regression coefficient, and
Yy is the active-channel widthe.

wi



f equation 3, determlned by taking antilegavithms,
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The final regression equations derived using active-channel width and their
coefficients of determination and standard errors of estimate are given in table 12
The ceefficlents of determination for the channel-width method range from (.49 to
0.88, and the standard erfors Tange from 36 to 103 percent. Active-channel width
vas measured at 138 ungaged sites needing estimates as indicated in tsble 1, and
monthly streamilow characteristics st those sites were estimated using the equations
given in table 1Z. e rhannel-width method was not used to estimate streanfilow

characteristics ar sites where the active channel could not be identified or atl
sires where access was notl feasible.

feancurrent~Measurement Method

The third method used to estimate monthly streamflow characteristics at ungaged
sites was based on periodic measurements of streamflow made at selected ungaged
sites. The measured streamflows at gach ungaged site were correlated with concur-
cent streamflows at a selected similar gaged site, and the relation between the
streamflows at the two slies Was used to transfer the long-term monthly streamfilow
characteristic at the gaged site to the ungaged site. This concurrent measurement
method was previously used to successfully estimate monthly grreamflow characteris~
ries in western Montana (Parrett and Cartier, 1989).

For this study, the concurrent-measturement method uged 7 measurements of
streamfiow at 131 of the ungaged estimation sites indicated in table 1, The meas-
grements were made from April through September 80 rhart measured flows would rangs
from near—base flow to near—peak flow. AL 8 additional sites, 12 streamflow meas—
Jrements (1 esch month) were used for the concurrent-measurement method. The
measured streamflows at each yngaged site were paired with concurrent streamflows
ar z selected gaged site, and 3 line was drawn through the logarithms of the datsa
using the MOVE.L curve-Ffitting technigque. Several examples of typiecal MOVE .l and
ordinary leasi—g§quares regression lines are compared to measurement data at siudy
sites (fig. 2). 7T estimate a long-term monthly streamfiow characteristic at an
ungaged site using the concurrent-measurement nethod, the long-term monthly stream~
flow characteristic at the gaged site is entered on the MOVE.l line, and the esti-
mated value is read on the y-axis as shown on figure 2.

[

As discussad by Parrett and Cartier (1989, p. 20), the relation betwesn con”
% e} i

1 &
current high ows may be different from the relation between concurrent low flows,
or a difference in the timing of runoff at two sites may result in 2 concurrent
srreamflow plot thar resembles a joop. Ln these cases, more complicated curve~
fitting rechnigues would probably resulb in more accurate estimates of monthly

& &

streamflow characteristics than the MOVE.1l curve-fitting technique. Based on an

hq)

k]

g

examination of concurrent streamflows from pairs of streamflow-gaging stations in
the study area, however, it was conciuded that, in most instances, the deviation
from a single straight-line £3¢ was not significant or the scatlter about the lins
was great enough Lo nask any deviallons. Accordingly, all estimates made using
the concurrent-measurement method and the tests of reliabilicy of the method were
based on the MOVE.D curve-fitting rechaique.

et



R I e S - 1
x ;
5 'f ]
A s
G r A
=8 Eatimated (.80 for July of ungoged -
%Eﬁ; site = 25 auble foel per seuond,
o = TV St x :
o E -
g foel : o / : L
2o ‘ S
— - | 380 oy Ay ot gugsd elis =
= : // 38 cublc feet pet sasend i
i : S ! !
LT oW // ! 7
o r <. l
By r - ; 1
Za r :
2. 4 1
| 0 o
2= L ; E
= 2‘% L | £y WEASURED STREAMFLOW WATER TEAR 87 B
LE ; CURVE-FTTIG TECHAIGUE (MANTELAICE ;
% & | i AF WARANCE DXTEHSION, TYPE ) LK
i v L _ GHDWARY LEAST-SQUARES REGRESSION g
5% ' g :
= j i
=2 : i
e i : :
4 - o e e L e ;__,PL__;_L_;#;JW,,,_W,A_._M.M,;_MWW_»—L_W
10 G0 1,040
STREAMFLOW FOR TA{LOR CREEK NEAR SRAYLING, MUNT.
{S7E 5L STATIOHN 0B043000), N CUBIC FEET PER SECOMD
_s0p T
I~
S 1
O L A
= e
3. | ;.
5, s
WG i A
gg L © S0
% i} | // -
o i A
S0 L ratirnated (i for Dotober of unguged / e
& r osite = 15 oublc fest per second e
w% | — . > - i
1 i :
i . H
B0 ‘ %
& i :
25 wrp P p
w O L Lo O for Deiober st gaged sife 4
i L L i =72 cuble tnsl par ssoond -
fragg i B | E
[ ) f i
2N T
o L el A
i e @/ -~ ‘
jé’;i”i’? : Ry o O MEASURED STREAWFLOW WATER YEAR 1957
= Lo / e CUBVE-STTIHG TECHMIOUE (MABTERANLE
{% {2;} P ; BF VaRlAHOE EXTERSIOH, ?(VF*E 5 LRE
%" = v o// | L CROMARY LTAST-BOUARES NEGRESSION LME|
= s
ad
o
&« ! ;
] { . T ; ; : L
% | I P S R SE—— -
i 1G4 U

STREAMFLOW FOR DEARDORN HIVER NEAR CRAIG, MONT,
(51TE 228, STanION pS073500), N QUBIG £7T PER SECOHD

nes for the curve-fitting vechnlque and ordinary

Figure 2.7~L1
leggi—sguares regressiohs

Py
oy



LYy I A ————— . . . -

- Q.80 for July of guged sits
fa

= 22 publc fsef per second

o

&=

=

j o)

&

&

o

s i 7

g

g s = E

%

-4 e

: st

5 i /;.;/:f

=1 - o O O

Ko = 4

g - O - -

i 8 | Estimeted 0.30 for July ot ungaged "

E}& = site = 2.0 cuble il per seoond

gé "‘; - PR— S— — / o

ey

TE

i1

bre

i | -

L3 ) ;

%‘wj = L O MEASURED STREAMFLOW WATER YEAR W87 A
g

[ e CUBYVE-FITTING TECHMIQUE [MARTERARCE

2o OF YARIAHCE EXTENSION, TYPE 1} LHE ]

g & ORDIHARY LEAST-SOUARES REGRESSION LINE

2

g

i

P E— - — . :
10 100

STEEAMFLOW FOR SHEEP CREEK HEAR WHITE SULPHUR SPRINGS, HONT,
(S4TE 233, STANDH DEGFTO00), N CUBIC FEET PER SECOND

Figure Z2.--Lines for the curve-fitting technique and ordinary
least-sguares regression .~~Continued

To estimate the reliability of the concurrent-measurement method, 20 of the
gaged sites used in the basin-characteristics and channel-width regression analyses
were considered to be ungaged sites for which the concurrent-measurement method vas
used to estimate monthly streamflow characteristics. Thus, a suitable gaged site
was selected for comparison with each regression gaged site {herein ralled the
pseudo-ungaged site), and seven concurrent daily mean stresmflows occurring between
4pril and September during a randomly selected year of comcurrent record Were Cor—
related using the MOVE.!L curve-fitcing technique. The estimated monthly streamilow
characteristics at each pseudo-ungaged site were then subtracted from the actual
monthly streamflow characteristics determined from the extended flow record, and
rhe standard deviations of the differences were calculated. The pseudo-ungaged
sites, their respective correlating gaged sites, and the year of -record selected
for the test are presented for each stacion pair in table 13. The calculated
randard deviations of the differences are eguivalent to the standard errors of
ps rimate determined by regression and thus are considered to be a comparable meas-
k- of reliability for the concurrent-messurement method. The standard errors for
L three estimation methods can be compared in table 14, Standard ervor can be
B cricd from log units Lo percentage using the following equation:

e
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gEpP is standard error, in percenk,
@ is the base of natural logarithms, and
S¥(, is standard error, in base 10 log units.

When converted to perceniages, the standard errors for the concurreni-measuresent
method range from 36 (0.15 log unit) to 111 {0.39 log unit).

Weighted~Average~Estimate Method

When different methods are available for estimating streanflow characteristics,

1) L
ir seems reasonable to assume that & welghted average of the individual sstimates
might provide a better answer than any of the individual estimates. Eguations for
weighting three estimates (£,J. Gilroy, U.S. Geological Survey, wrilten CORmul.,

1987 are:
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where
7 i the unbiased, weighted estimate of zome streamflow charvacteristice;
1
a i

, a2, a3 are welghts which result in the minimum-variance, unblased,
1inear combination of X1, %2, and ¥3: and
Xi, X2, X3 are estimates of rhe streamflow characteristic from three

different methods.

Eguations for the weights (E.J. Gilroy, U.8. Geolopieal Survey, wrilten Commuln.,
1987 are:

sl = [C (SEg? ~ 8y ) = B (SE;° = 8y )1/ (A7 C - 5%y, (7
a2 = [& (58,7 - S5 5) = B (SEy7 = 5 91/ (A" C ~B<), ()
23 = 1 - al - al, (9}

where 2 5
{T = SEZ + 883 - Z :3293
S8Ey, BEp, 5Eg are rhe standard errors of the three different estimating

methods;

3 f ® . { ro g = % *

¢ , . :
Sy 4 r {8E SE.) and is the covariance of methods 1 and 2
1,2 = 1,2 85 2

(s ° SEEE and is the covariance of methods 1 and 3

g = r, {SE, ° $E,.) and is the covariance of methods 2 and 3;
2 2,3 5By 3

5.5 ig rhe crogs—correlation coaffictent between the ragiduals from
b 5 s
esrimaring methods 1 and
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The gstimated standard evror 0f the weighted estimats, 85 ig determined from the
following equatlon
sg, = [(al * sEp? + (a2 7 sE)® ¢+ (1 - al - a2) SE4°
£ 4 ¢ % ' _ e 3 .
+ 7 al az 51,2 + 2 al (1 al az} 31?3
5 E & Pl
+ 2 a2 (1 ~al -~ al) 8y géwegg {303
E

where all terms are as previously defined,

The above eguations, and a eimilar set where only two methods were weighted,
were used to calculate weights and srandard errors for all conbinations af the three
estimating methods. Weighted esrimates of monthly streamflow characteristics were
made and used as final estimates at 130 gites as indicated in table 1. The standard
errors used in the calculations for the basin-characteristics and channel~width
methods are based on data from 47 sites, whereas the standard errvors for the
concurrent-measurement method are based on data from 20 sites. The resultant
weights and standard errors for the combipations of methods are given in table 135
In general, the standard errors of the weighted estimates, which range from 24 to
63 percent when all three estimating methods are used, are significantly smaller
rhan the standard ervors of the individual estimates. Thus, rhe weighted estimates
are generally considered o e more reliable than any of the individual esti-

mates.

Dreinage-Arsa—Ratic Adjustment Method

Seven of the estimation sites were located fairly close to gaged sites or
cther estimation sites on the same slream. Lo each of these instances, the estii-
mated monthly streamflow characteristics at the nearby gaged site of other estinma~
tion gite were transferred to the site of interest by multiplying the estimated
monthly streamfliow characteristics by the ratic of the drainage area at the site
of interest to the drainage avres sf rhe nearby site. This drainage-area~ratioc
adjustment method (table 1} is considered to be applicable only when the drainage
areas of the two sites are net subsrantially different, and when diversions between
she sstimation site and the nearby gaged or estimation aite are not substantial.
Srandard errors ware nob determined for the drainage~area—ratic adjustment mathod
because of the small number of sites where the method was applicable,

RELIABILITY OF ESTIMATES

Estimates of monthly streamflow characteristics for sites with straamflow—
gaging staticns (column 1, table 1) are considered to be the most reliable. Indeed,
for those gaged sites where the period of actual streamflow record includes the
1937-86 base period, the sstimales of monthly streamflow characreristics ars basad
entirely on recorded srreamflows and are considered to be perfectly reliable {zero
error). For those gaged sites whare the streamflow record was extendad Lo the
143786 base period, the estlmales of monthly streamflow characteristics are sub-
ject to the errors of the record extension. In general, the shorter the actual
streamflow reccrd aund the longer the period of extended record, the less reliable
are the estimates of monthly st reamflow characteristics.



Seven sites shown as pgaged sites in table I {sires |
excentions to the general rules of raliability just describ
a ly gaged but had estinpales of monthly mean fiow for

72~177 and site 180} are
ed, These sites were naob

1952-%4 based on ong or

-
A

P
Lo

acifually ga
cwo measurements per month {(Hackett and others, 1960, p. 60-68). The reliability
of the estimated monthly streamflow characteristics far the 1937-86 period for these

sites is considered to be less than the reliability of estimates made at any actual
gaged site and about eguivalent to the reliabllity of welghted estimates made at
ungaged sites.

The numbers of gaged estimation sites with various lengths of actual stream—
low record within the 1937-86 base period are shown graphically in figure 3. As
indicated, 27 estimation sites had only 0 to 5 years of actual record within the
1937~86 base period.
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Figure 3.~—Number of streanflow-gaging stations with various lengths of record in
the 1937-86 base period.

To estimate relisbility of the record-extension srocedure for varlous lengths
of metual flow record, 20 gaging stations with at lesst 35 years of record during
tha 1937-86 base period were tested. The monthly streamflow characteristics for
rhese sires, computed for the 193786 base period, were considered to be completely
reliable {zero errorj. A more rigorous test would have reguired that every site

ave the complete 50-year base pericd of recerd, but only 8 such sites were avalli-
abile. The 20 sites and their periods of record are identified in table 16,

jong

oy
bt



To estimate the error when fewer than 50 years of actual flow record were
available (for example 35 years), each test site sucgessively had 35 years of record
randomly selected, and 2ll remaining vears were remcved from the record. The
MOVE.] record-extension procedurs was then applied, using the complere date base of
134 gtarions previocusly used in the actual record-extension analysis, to fill in
the mlssing vears of rvecord at the test site with only 35 years of record. The
record-extension procedurs was repeated for each station in turn. Adjusting only
one of the 20 test slites at & rime ensured that the complete gtreamflow record at
egch of the other 19 sites was available for filling in missing record ab the sta~
tion being adjusted. The monthly streamfilow characteristics at each site then
were recomputed from the extended cecord and were subtracted from the monthly
streamflow characteristics computed from the original period of record. For each
monthly streamflow characteristic, the standard daviation of the differences,
analogous to the standard errors previcusly described for the estimation methods,
was the erroy criterlon for the record lengih {35 vears in thie example) being

tesieds

This procedurs was repeated where the record availahle at each tesi site was
5, 15, and 25 years. The estimated standard errors for each monthly streamilow
characteristic for each record length are given in rable 17. The standard evvors
had the foliowing ranges: 9 (0,04 log unit) to 34 (0,22 log unit) percent for 3
years of record, 3 (0.02 log unit) to 33 (0.14 log unit) percent for 15 vears of
record, 2 (0.01 log anit) to 31 {0.13 log unit) percent for 25 vears of record,
ang 2 (0,01 log unit} to 23 (0.10 log unit) percent for 35 years of record. The
average standard ervors for all months, expressed in percentages, for salacted
monthly streamflow characteristics for the various lengths of record are shown in
figure 4. The average standard error decreases substantially as the record length
incresses from & to 13 years and generally decreases alightly as the record length
increases from 15 to 50 years. The results in table 17 can be used to assess the
relative reliabllity of the estimates of monthly streamflow characteristics for
each gaged estimation site identified Iin tables 1 and 10.

Tor estimates made at ungaged sites, walghted—average estimates based on thres
methods are generally considered to he the most reliable. If only one estimation
method was used, the concurrent-measurement method generally provides more rali-
able estimates than any of t+he orher individual estimating methods. Concurrent-
measurement estimaltes tased on more than seven measurements were no more reliable
rhan those based o1 BEvVen neasurements, primarily because the cholces for sultable
correlating gaged sites wWere more 1imited for the ungaged sites with the larger

number of measurements than for the ungaged sites with seven measurements.

The reader needs Lo be aware rhat the standard errors of estimate praviously
developed and described for the various methods did not account for errors in the
monthly streamflow charaereristics resulting from the record-extension procedure.
The reported standard ervors for the streamflow-estimation methods thus are proba~
L1y smaller than rhe Lrue @rrOrE. Nevertheless, & comparlson af standard 8Yrors
from table 17 with those Ifrom tables 14 and 15 indicates that the errors due €0
record extension are generally smaller than those due to the streanflov-estimation

methods .

i e monthly streamflow estimates made using the drainage-
area~ratio adjustm not rigorously rested because only a few streams have
gaging station palrs are unaffected by substantial diverslons. On the basis

£ swperience gained during rhig study, the estimates made using drainage-area”

The reliabl
nt wa
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Figure 4.-—Average standard errors of estimated monthly streamflow characteristics
for various record lengths. Srandard error for sites with 50 years
of record is assumed [0 be 2ero.

ratio adjustment are thought o be at least as rellable as those made using basis
characteristics.

SUMMARY AND CONCLUSIONS

Monthly mean streamflow chat exceeded 90, 80, 50, and 20 percent of the time
for all years and mean monthly streamflow for 1937-86 were estimated and are pre~
sented in tabular form for 312 sites in the upper Missouri River basin in Montszna.
0f the 312 sites, 100 haed gaged record, 139 had miscellanecus—measurement record,
and 73 had no streamflow rvecord. Mean annual streamflow was also estimated for
the 312 sites by multiplylng each estimate of mean monthly streamflow by the number
of days in the month, summing, and dividing by 365,

i styeamflow record-extenslon procedure, based on rhe MOVE,D curve-fitting
cechnigue, was used as necessary oo extend streamflow records to the 1937-86 Dbase
period. Results from the record-extension procedure for 47 gaged sites subsaquent-

1v used in the development of regression equations fFor estimating monthly strean~
that inter—stsilon

~

flow characteristics at ungaged sites were checked Lo ensure
correlations 4id not increase.



s wara used to make Che eatimatas it ungaged sites. Kegression
on bhasin characteristics were derived from the i937-86 record at
7 xplanatory variables used in rhe sguations for all monthly

47 ga &

srreamflow characteristics for all months were drainage area and mean annual pre-
cipitation. The coefficlents of determination ranged from 0.56 to 0.89, and the
standard errors of estimate ranged from 35 to 97 percent. The basin-characteristics
equations were used Lo estimate monthly streamflow characteristics at 179 of the
312 sices,

Regression equations bhased on active-channel wlidth were also derived for the
same 47 gaged sites used In the basin—characteristics method. Coelficlents of
determination in this case ranged from 0.49 to 0.88, and the standard errors of
estimate ranged from 36 to 103 percent. The channel-width equations were used to
estimate monthly streamflow characteristics at 138 of the 312 sites.

4 concurrent-measurement method, using 7 to 12 concurrent measurements of
streamflow at ungaged sites and nearby gaged sites, was developed based on the
MOVE.Ll curve-fitring technigue. Twenty pairs of gaged sites were used to test the
rellability of the concurrent-measurement method. Based on the test results, the
standard errors of thé concurrent-measurenent method were estimated to range from
31 to 111 percent. The concurrent-measurement method was used to estimate monthly
streamfliow characreristics st the 139 sires with miscellanecus-measurement

record.

A method was developed for weighting two or more estimates made using the
hasin-characteristics method, rhe channel-width wmethod, and the congurrent—
measurament method. The standard errors of the weighted-average estimates when
411 three estimating methods were used ranged from 24 to 63 percent. Weighted-
average estimstes of monthly streamflow characteristics were made and used as

final estimates at 139 of the 317 sites.

A drainage-area~ratic adjustment method was developed for estimating monthly
srreamflow charzcteristics at ungaged sites located close to gaged sites or other
estimation sites on the same sireat. Standard errors were not determined for this
method because of the small number of sites where rhe method was applicable. This
merhod was used to estimate monthly srreamflow characteristics at 7 of the 312

sirtes.

Estimates of monthly streamflow characteristics from gaged records wers con-
sidered to be the most reliable, and estimates at sites with actual flow record from
1937-86 were considered to be completely reliable {(zero error). Twenty gaged sites
were used to test the reliability of +he record-extensiocn procedure when 5, 13, 23,
and 35 years of record were available for 1937-86., The standard errors for the
worst case, where only 5 years of cecord wers available, ranged from 9 to 54 per—
cent. For 35 years of record, the srandard errors ranged from 2 to Z3 percent. The
srandard errors decreased slightly as the length of record increased from 13 to 35
yearss

Yeighted-average esilmates were considerad to be the most reliable estimates
made at ungaged sites. For ungaged sites where only one estimation method was used,
the concurrent-measurenent method generally provided the most reliable estimates.
The reliability of the drainage-areg~ratio adjusiment method was not tested; but,
hased on experience with the method, the estimates are thought to be at least as
relisble as theose made using basin characteristics.

18
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Teble tes and mathods used for egd
Method for estimeting sirsamfliow
Can- Drain-
Stream- Basin our- age-
£ low- char- rent Welght- arsa-
zaging B Chan- mEES~ ad- ratio
Sige station rerisg~- wnel ure- average adjust-
He s Styesm DaEs He. Gage tiezs width ment esrimate m@ment
%7 Fox Oreek at mouth, nesr Jackson - - X ~ - - -
58 Governmor Creek near Jackson - - i S X -
%9 warm Springs (resk at Jackson - - % . 2 X -
0 Miner Oresk nsar Jackson 050246000 k4 B - - -
61 Big Lske CUresk near mouth, near Wisdom - - X - - - -
£7 Stesl Creek above Francls frssk, near Wisdom - - i 4 X X -
&% Francis Oreek at mouth, near Wisdon - - X - X X -
£4 Steel Oreek near mouth, near Wi gdom - - X X e )4 -
£5 Swamp Creek neay mouth, near Wisdom - - X i {2 -
&6 Joseph Creek at mouth, near Wisgdon - - X - - - -
7 Trail Oresk near Wisdom Q6G246500 b4 - - - - -
4% Ruby Cresk at mouth, near Wigdon -— - £ % -
69 Tie Creek at Forest Service boundsry, - - X - - - -
near Widsom
0 Johngon Cresk near Wisdom - - b4 % e % -
71 Musslgbrod Creek near Wisdem - - ¥ X X2 % -
2 North Fork Big Hole River near mouth, - - k¢ hd x? % -
near Wisdom
73 Big Hole River below Worth Fork, near Wisdom - - - - - -
74 Pinrlar {Uresk near Forest Rervice boundary, e = X X X X -
near Wisdom
75 Big Hole River below Mudd Oreek, near Wisdom e - - - X2 - -
7% ¥ishtrap Creek at mouth, near Wiase Rlver - - X X 4 % -
77 Lamsrche Gresk near Wise River - - X X e 3 -
78 Seymour Uresk near Wise Hiver - - X - - - -
7% Tenmiie Creek at mouth, near Wige Bliver e - X - - - -
&n Sevenmile Cresk al mouth, near Wise River - - X ~ - - -
%1 forral Creek st mouth, neay Wige River - - X - - - -
47 Tweivemils Cresk at mouth, neer Wise Hiver e - x - - - -
83 Sullivan Creek ar mouth, near Wige Rliver - - X - - - -
84 Oregon Cresk neayr mouth, near wises Riwver - - £ - - - -
2% California Creek above smerican Creek, - - X - - - -
near Wise River
86 American Creek atl mouth, near Wise River - - X - - - -
87 Sixwmlle Oreek at mouth, nesy Wigse Rlwver - - Z - - - -
88 French Cresk near mouth, near Wise Rlwer - - e - - - -
8% Deep Creek near Wise River - - X X { X -
40 Bear Creek near Wiss Rlver - - )4 X 3 X -
t Bryant Creek atf mouth, near Wiss River - - 4 - - - -
32 Big Hole River near Wise Riwver 360246580 X - - - - -
53 Johnson Creek at mouth, near Wise River - - % - - - -
54 Meadow Creek near Wise River - - x - - - -
95 Jaeobaon Creek at mouth, near Wise River - - b4 - - - -
5 Mono (reek at mouth, near Wise River - w e - - - -
§7 Wyman Creek at mouth, near Wise River - - X - - - -
38 Lzcy Creek at pouth, near Wise River " - x - - - -
3% Geld Creek at mouth, neay Wise Hiwver - - 4 = - - -
100 Patrengeil Cresk at mouth, mear Wise EKiver - - X - - w -
101 Sheep Creek ar mouth, near Wise River - - % - - - -
109 Wise River near Wise River 060263580 4 - - - - -
A3 Adson Oreek at mouth, near Wise River o - i - - - -
104 Jerry Cresk ngar Wise River - - X { X b4 -
7% Divide Creek at Divids - - )4 X E X -
6% Canyon Creek nesy Divide o - s X b k4 -
107 Moose Oreek near Divide - - bt ¥ A h3 -
108 Trapper Creek near Melrose - - )4 A b4 X -
109 Camp Creek at Melrose — - i e A 2 -
110 Big Bele River near Melrose 06025500 b4 - - - - -
131 Willow Creek neay Glen DEGE5800 x - - - - -



and methods used for sstimating monbhly srrssmflow charackeristiep--Gontinued
Methed for gstimating sursssficw
Con- Draine
Styeam- Bagin cur- BEE.
Elow- char- rent Welgho- area-
gaging ag- fhan~ meas- 2 ratio
Site gtation raris- nel ure- average adjust-
N Stream name Ho. Gage tics width ment espimate wment
117 Bireh Creek asar Glen GH0ZH000 4 - - - - -
i Hells Canyon Creek near Twin Bridges - - kA X £ X -
i Jefferson Eiver near Twin Bridges GA026500 Z = - - - -
i Whitetazil Creek near Whicehall G&G28000 x - - - - -
H Aeulder River above High Orve Creek, - - - - - - b4
near Basi
Boulder River near Boulder 06H333600 )4 - - - - -
litrle Boulder River near Boulder - %t - - - - -
goulder River abowe ({abin Guleh, o - - - - - X
near Boulder
Boulder River near Jardwell e - - - A - -
Sourh Baulder River near Jefferson igland 08334000 4 - - - - -
Jeffersen River at Sappington 060346500 X - - - - -
South Willow Oreek nesr Fony - - s e £ i -
Horeh Willow Oreek at Fony - = % )4 £ 3 -
176 Willow Creek near Harrison DEH35000 X - - - - -
127 Norwepian Cresk near Harrisonm 05035500 x - = - -
129 Jpfferson Biver near Three Forks 0EG36650 X - - - - -
130 Madisen RBiver near West Yellowstone GEO3TEC0 z - - - - -
131 Buck Cresk near Weatr Yellowstone - - A ® e £ -
137 Cougar Sreek near West Yellowstansg - - X X X b4 -
133 Grayling Oreek pear West Yellouwstoneg - - A X £ 4 -
134 Red Canvon Creek near West Yellowstong - - X b4 S ¥ -
135 Sguth Fork Madison River near - - - - 4 - -
West Yellowstone
114 Warkins Cresk near West Yeliowstong - - X 4 Ed h4 -
137 Trapper Creek near West Yellowstone - - X 4 S X -
138 Madison River below Hebgen Lake, neat 06038500 X - - - - =
Graviing
Cabin Oreek near West Yellowstone - - 4 X X 4 -
nesver Oroek near West Yellowstone - - Z e )4 kS -
81k Riwver at mouth, near Cameroen - - 4 = - - -
Soap Creek at mouth, near Cameron - - X - - - -
1 Apteiope Creek at mouth, near Cameron - - X - - -
Wesr Fork Mzdison Biver near Lameron G603%200 X - = - - -
Squaw Creek near Caseron B - A X X 3 -
Standard {resk near {ameron - - X i Z ke -
fuaby Creek pear (ameron == - A X % 4 -
ingian Creek near Cameron - - e kS X x -
148 Madison River near L{ameron 460460000 £ - - - = w
150 Blaine Spring {reek near Cameyon 06040010 X% - - - - -
151 ('Dell Creek near Ennls - - - - 4 - -
157 Jack Creek near Ennis 56040300 3 - - - - -
183 Moore Cresk at Ennis - - x 3 X X -
154 Horrh Fork Meadow Oreek at Forest Service .- - X X e X -
noundary, NEAT Ennis
155 Horth Fork Headow {reek at Highway 287, e - - b4 X X -
near Ennis
155 Madison River below Ennis Lake, near GRDLTONG b4 - - - - -
MeoAllister
157 Het Springs Creek near Horris - - X Z X ¥ -
158 therry Cresk near Horris - - X i X % -
150 Madison River near Thyee Forks 08042500 4 - - - - -
160 Cache Creek at mouth, nRear Weat Yellowsione - - X - - - -
151 Tavior Cresk near Grayling 08563000 X4 - - - - -
162 Poroupine (reek near Gallatin Gateway - - ? 5 A X -
153 fallatin River above West Fork, near Big Bky " - - - - - ¥
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Lon- Drain-
Spream- Bagin our- agew
Flow char- rent Weight~ area~
gaging X Chan« mess- - ratic
size statlion teriz- nei ure- averagze adiust-
Hov. Strman nang Ha. Gage tics widgh ment patimate @meEnt
« Fork Gallaewin River near - - X X X % -
Gallatin Gateway
165 Middle Fork West Fork Gsllatin River near - - 4 ¥ b ¥ .
Gailatin Gateway
166 Wesf Fork Gallasin River neav - P it bt % X .
Gallatln Galeway
167 Squaw Cresk near Galiacin Gatsway - - X 4 x ¥ -
148 Hellroaring Cresk near Gailavin Gateway - - X % e % .
169 South Fork Spanish Creek neav - - X £ b4 X -
Gaileatin Gateway
170 Spanish {reek near Gallatin Gateway - - b4 ¥ % 't .
177 Gallatin Biver near Ggllatin Gateway 06043500 X - - - - -
172 Big Bear Creek near Gallatin Gateway -- £e - - - - .
179 Sputh Cottonwoeod Uresk near 06044300 XE - - - - -
Gallarin Cateway
174 BRaler Lresk paar Manhattan - %E - - - . -
175 Rocky freek near Bozeman 060466500 %8 - - - - -
176 Bear Canyon (reek near Bozeman GE04T000 4 - - - - -
177 Securdough Creek near Bozeman SRLATS00 x - - - . -
178 Eaet Gallatin River at Bozeman GEO4R00G b4 - - - . -
179 Bridger (resk near Boasaman Q6048500 % - - - - -
150 Fast Gallstln River near Belgrade DHDAROO0O XD - - - - -
181 Egst Fork Hyalite Creek mesy BOZEman p w7 - - - " .
187 West Fork Hyalite Cresk nsar Rozeman - X7 - - - - -
183 Hwalize rreek ar Hyalits Ranger Sration, O&050000 i - - - - -
neay Boreman
1E4 Hyalite Creek sbove Interstale 8, - - - h: % b4 -
near Bozeman
185 Thoppson Creegk near Belgrade - K$ - - - - .
186 Ben Hart Cresk near Belgrads - ¥E - - - - .
187 Reese Cresk nsar Belgrade 08051000 %8 - - - - .
188 Egst Gallatin River near Manhattan - - X )4 ¥ ¥ .
189 gallsrin River near Logsn 06052500 b4 “ - - - -
108 Sixtesnnile Creek nesvy Ringling GRO53500 X - - - - -
19 Sixteenmile Creek near Maudliow . - - - - - %
192 Sizteennile creek near Toston - - Fe ¥ N
153 Missouri River near Teston OA0R4505 ¥ - - - - .
194 Crow Creek near Radersburs Ge055560 X - - - - -
165 pry Creek near Togton . - by % % ¥ =
196 Deep Creek below Horch Fork, - - % ¥ ¥ % .
near Townsend
197 Dugk Creek neatr Towrgend e - i X % b -
198 Confederave Gulch neayr Winaton - - ¥z e X ¥ .
199 Beaver Creek near Winston . w8 . . . . .
200 Avalanche Gulch nesr Winston - - X X ¥ ¥ .
301 Spokane Creek meay Fast Helena e - b4 % X b .
202 McGulre Oreek at county road, noar o - - - X - .
Egst Helena
203 Trout Cresk at mouth, nesay Easi Helena - - X b4 ¥ % -
204 Prickly Pear Creek near Clancy 08061500 X - - - - -
705 Prickly Pear Creek at mouth, - - X b4 X ¥ -
mear Last Helena
305 Tenmile Creek near Rimind 06062500 £ - - w “ -
207 Tenmlie Craek near Helens 06063000 4 - - - - -
308 Sevenmile [reek near mouth, near Halena - - x 3 % ¥ .
20% Tenwlle Creek at mouth, neat Easr Helena - - - X ¥ ¥ -
710 8ilver Cresk at Intevstate 15, nesy Helgna s - - - ¥ - -
211 Besver Creek &l mouth, nzar East Helena - X8 - - - - -
212 Elkhorn Oreek near mouth, near Woelf Crsek - - i X b4 e -
217 Willow Ureek bDelow Elkhoyn Oreek, neay - - X % ¥ % .

Weif Creesk



.7 For estimating @m0

aehly strasmfiow characterist ics~=Continuad

Mathod for estimafln srreanfiow

Con- Praine-
Srrean. Zasin cur- ERE™
fiow- char- rent  Welght- area-
gaging &~ Chan- mERE~ zd- racio
Site gration rerig- nal urge average adjusi-
575 Srream name o . Cage tics width ment satimate @ent
214 Gottonwosd raak above meartooth Ranch, - - X i X ¥ -
near W Lree
217 virginia Creek at mouth, near £anyon Creek - - z kS i -4 -
218 Lany Craek below Lottonwood Creek, near - - b3 A i i -
Ca Ereek
g1e Litels Prickly Fear Creek near Cénysn Cresk neo7IOND X - - - “ -
270 Lyons Dresk neai Wolf Creek - - X i X % -
221 Wolf Creek at mouth, at Wolf Creek - - ¥ 4 )4 % -
727 iitrie Prickly Pesr Creek nesr Wolf Creek 0e0G71304 Z - - - = -
231 Wespner Creek near Cralg - - X ¥ - ¥ -
74 Scickney Oreek near Craig - - X “ - - -
296 Migdle Fork Nearborn River at 1ighway 200, - - £ £ b4 ) ¢ -
rear Wolf Cresk
227 South Fork pearborn River at Highway 434, - - A X b4 ¥ -
near Wolf Cresk
228 Desrborn Rliver near Cratg 06073500 R - - - - -
299 Fiat Lresk above Slew Cresk, near Craig - - 14 i 4 X -
730 Rheep Creek at mouth, near Cascade - = -4 £ b4 b4 -
55% Nerch Fork Smith River at Highway 89, near - - - X % h 4 -
yhire Sulphur Springs
591 Seuth Fork Smith River at mouth, near -- - A % % S -
wWhite Sulphur Springs
234 Smith River below forks, near - - - X X X -
White Sulphur Springs
235 #ig Birch Creek at mouth, near - - b3 Z x k4 =
White Sulphur Springs
316 Newlan (resk below Charenal Guleh, near e - X X X * -
White Sulphur Springs
247 Camas Oreek near mouth, near - - % X X -
whice Sulphur Springs
33§ Smith Rlver near Fort Logan 06076690 b4 - - - - -
239 Sheep Cregk near White Sulphur Springs 06077040 )4 - = - - -
745 Sheep Lreek neayr mouth, near - - ) S i X 4 -
Whice Sulphur Springs
241 Bagle Lresk near mouth, near - - Z X Z % -
Wnite Sulphur Springs
247 Rock (reek River helow RBuffalc Canyonh, near - - £ Z X X -
White Suiphur Springs
2473 Tenderfoot Creek nelow Ssuth Ferk, near -- - i x kS X -
whire Sulphur Springs
244 Smith River near Eden 06077500 X - - - - -
245 Wound Creek near mouth, nesr Cascade - - % h-4 -
346 Missouri Eiver near Uin 08078200 X - - - - -
247 Morth Fork Sun River neat Augustsa 06078300 X - - - - -
548 Sun River near Augusta 06430000 X - - - - -
749 Sun River below diversion dam, near Q6080900 4 - - -
Augusta
250 Willew Creek neay Anderson Lake, - - b4 £ z X =
near Aupusle
251 Horth Fork Willow Creek below e - x Z x i -
Cutrock Cresk, neay Aupusta
254 Smith Creek near Auguste OBGREE00 X - - - - -
355 Ford Oresk near Aupusia 04083500 X - - - - -
256 Eik Cresk near Augusla O80B4L30G ¥ - - - -
257 Sun River at Sioms $8083800 X - - - - =
945 Missourl Biver near Creal Falls 06090300 4 - = = - B
469 Dry Fork at mouth, at Honarch - = X e b4 £ -
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Yanle T.ewSites and methods vsed Tor estimating monthly stresmfiiow characteriztics--Lontinued

Method for ssnimating siveamflow

Con- Drain-
Sorsam- Basin our- EFE-N
£lou- char- rent Welght- arga-
paging ag- Chan- meas- ed- ratic
station reria- nel ure- averags adiust-
BErraam nams N, Gage tics width ment estimate ment
263 Tillinghast Cresk above Jolce Cresk, e - e % ® e -
near Monarch
283 Pilgrim Greek st mouth, near Menarch - - p 4 i - X -
264 log gz Creek at Legglng Uresk B - X e X i -
Camppground, near Monarch
26% Belr Creek nsar Monarch OEOGG50U X - - - - -
266 Blg Otrer Gresk above Never 3Swest Creek, e - - Z e X -
near Ravnesford
Z67 Belt Creek near Fortags GH0%0810 X - - - - -
36§ Highwopd Ureek below Smith Crask, — - X X % X -
near Highwood
269 Mimsouri River at Fort Benion 06090800 X - - - - -
270 Shownkin {reek below Bishop fresk, - - b X 4 X -
near High@ood
271 Seuth Fork Two Medicime River - - X Z % k4 -
near Fast Glscier
273 South Fork Badger Creek near Brownlng e - X - - - -
274 Korth Fork Badger CUresk near Browning - - z - - - -
278 Bivch Cresk at Swift Dam. nesr VYaller 08084500 X - - - - -
279 South Fork Dupuyer Creek mear Dupuyer -- - gt - - - -
280 North Fork Dupuyer Creek nesar Dupuyer - - p4 - - - -
281 Dupuyer Creek below Sceffln Tresk, - - X X 4 % -
near Dupuysy
282 Birch Cresk nesr Valler 05098100 bt - - - - -
287 fut Bank {reek near Browning G6098500 i - - - o -
284 Cut Bank Orsek at Cur Bank (6099600 X - . - - -
285 Marias Hiver at Bullivan Bridgs, -- - - - b4 - -
near Cut Bank
288 Marias River near Shelby 060699500 X - - - - -
287 Marias River at “F” Brxage, above - - - - - - X
Tiber Reservely, near Shelby
288 Marias River near Loma 06102050 X - - ~ - -
290 Teton River near Brrabang -- - - - £ - -
791 MeDonald Creek nesar Strabans - - - - X - -
%7 Horth Fork Desp Ureek nesr Chotesu - - £ - - - -
293 South Fork Deep Creek neay Choteau - - X - - - -
794 Desp Creek near Choteau - - - - A - -
295 Teton River near Duttion 06108000 )4 - = - - -
295 Misaouri Elver szt Virgelle 06109300 X - - “ - -~
297 Lost (reek af mouth, near Utlics e B z - - - -
298 Yogo Creek at mouth, nszar Utica -- - X X A X -
799 Middlie Fork Judith River near Utica 06109780 k4 - - - - -
307 Seuth Fork Judish River at Indian HIll - B - £ ¥ X -
Campground, near Utics
303 Judith River above Courineys Greek, B - - X X h4 -
at Utica
306 East Fork Big szlrg Craeek af mouth, we - X X X X -
neagr Lewistow
307 Big Spring @reek above Cottonwood Creek, -- - - - % - -
neay Hanover
10% Cottonwood Creek at Highway 200, nean - - - x 4 e -
Lewistown
310 Beagver Creek at county ross, near Lewlatown - - X bt X ¥ -
311 8ig Sprinmg Creek at mouth, ﬁear Lewlstown - - - - i - -
312 Warm Springs Oreek above Meadow Creak, o - - - ¥ - -
naar Hilgsr
113 Judith River naar Winifred 06113500 £ - - - - -
31% Cow Creek below forks, near Cleveland s - Z X - 3 -
316 Mizsourl River near uaudusky 0811320 X - - - - -
317 Borch Fork Mussslshell River ﬁé%iiﬁ@@ b:d - - - - -

neay Delplne
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s imating menthly sgireamfliow sharscteristics-=-Lontinued

£l
o

Marhod for sstimatin atreamilow

Conm Cralne-
Scraah- Baain ouy- aga-
£low- char- rant Welght- ares-
paging ag- Chans= maas- ad- ratio
atation terig~ nel wre- sverage adjust-
name Mo . Gage tics widrh ment egbimats meEnt
erboard Uresek neaf Checkerboard o - X i 4 b4 -
¢ Oreek below W jrerail Crasek, neayr PEs - b4 £ )4 Z -
r ok 3 tahell River near mouth, - - - X X b4 -
near Martinsdal
saugh Creek at mouth, near Lennep - S Z X )4 He .
rronwood Oreek below Laca Creek, - - Z £ 4 ¥ -
near Martinsdale
127 Seuth Fork Musselshell River 06118500 e o - - - -
shove Martinsdale
576 Bip Elk Creek at moush, at Twedol G&1Z0000 A - - - - -
334 Mugselshell River at Harlowion 05120500 % - - - - -
476 American Fork near Harlowion 06121000 ¥ - - - " -
330 Careless Oreek below Litnie farsless Dreek, - - - b4 s -
near Hedgesville
131 Swimming Woman creek below Dry foules, - - - kS X Z -
near Franklino
134 Musselshell River near Zoundup 06126500 X - - - - -
335 Flacwiilow Oresk helow the forks, - - b4 £ % X -
near Grass Range
138 Musselshell River near Mosby 051305300 X - - - - -
338 Big Dry Creek above Little Dry Creek, - - - - - - 4
near Yan Norman
440 Little Dry Creek near Yan Horman B - - - E - -
341 Big Dry Creek near Van Norman 06131000 Z - - - - -
Totals H&Y 3¥9 138 139 139 7

tuonchly streamfiow characteristics based on record after construction of Clark Canyon Ressrveir.
ased on 12 streasilow measuresents made ip water years 198283,

.8, Spil Conservation Service RERS-

fased on 17 streanflow measurements made in waper year 1936,

“gaped record avallable for | year {waler years 1971-72).

Grstimated monthly flows available for water years 195Z-34.

‘Montuna Department of Natural Resources and Conzervahion gage.

1.8, Forest Service page.
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Table Z.--Streanmflow-~gaging stations us

ed for record-sxtension anazlysis--Lontinued

Site Srarion
Ho ., Srrepar name Ho. Feriod of record since 1908 (water year)
¥iggouri River at Virgelle 26109500 i935-86
Middle Fork Judizh River near Utica 06109780 1972-80
Sguth Ferk Ju 1 River near Htica 6109800 1958-79
Judith River nesr Utics G61310000 192078
Ross Fork near Hobson 05111600 1946567
305 Big 8pring Creek near Lewistown Ge111500 1932-57
108 Coctonwo Creek near Hoore 6112160 1457463
312 Judith River neay ¥inifyed 86113500 $929-32
414 Wolf Oreek near Stanford G631 14500 195062
314 Missouri River nesy Landusky 06115208 193486
317 Boyth Fork Musselshell River near 06115500 1640-80
Delpine
323  Soputh Fork Musssishell River abovs G6T1R300 1942 -80
Martinsdale
3264 ®ig Elk Creek at mouth, at Twodot 06120000 1953-56
325 Musselshell River at Harlewton 06120500 1907-86
326  Amarican Fork near Harlowton Ge121000 1907-14;1524-32
327  Lebo Creek near Harlowton 06321500 1907-14;18246-32
278  American Fork below Lebo Creek, near 061220040 1245-57
Harlowion
329 Musselshell River near Ryegate 06123500 15966-80
332 Blg Coulee near Lavina 056125700 195772
313 Musselshell RBiver near Roundup DE126300 1946-86
334 HMusselshell River near Musselshell 061275040 1928-32; 194580, 1983-86
136  Box Elder Cresk neay Winnetrt 0R1T2300D0 1634-38,1959-72
337 MobDonald Creek at Winnett 083529300 1930.55;1953-58
338 Musselshell River near Hosby GH130500 1929-32;1534-86
341 Big Dry Creek near Van Horman 051310400 1940-47;1949-86
347 Missouri River below Fork Feck Dan (6132000 1934-86
343 BRouxslder Creek near Rocky Boy 08137570 157686
344 Missouri River near Well Point 6177000 1929-86
145 Missouri Hiver near Culbertson 06185500 1941-52;1858-88
346 Tower Creek at Tows 05187500 192243
Yellowszone National
347  Big Creek near Emigrant 06191800 1973-80,1983-85
348 SBhislds River near Wilsall 06193000 1635-57
359 06153500 1927-23,1925-67
350 : 061546000 1921-23;1934-57
351 Byeef Grass Lresk above Melville G6200500 19713-25;1937-86%
35 German Sulch near Ramsay 12323500 195569
3%3  Racetrack Creek below Granite Creek, 1723247100 1957-73
near ANALONCE
254 litnle Blackfoot River near Garrison 123245920 1972-8¢6
33% Boulder Creek at ! H 12330000 1939-8¢
356 HMiddle Fork Rock Creelt 12332000 14938-88
Philipsburg
357 lackfoor River near Helmviliie 12333000 194154
158  HBevada Lreek above reseyvoly, near 12335500 194086
Helmville
%59 FEast Fork Bitverrcot River nesar 123563400 1956-73
Conner
160 Skalkaho Cresk near Hamilzon 12346500 TH49-55 1195788
351 Skyland Creek npar Essex 12356000 194652
362 TBear Creek near Essex 12356500 194652
363 Spotted Besr River nesr Hungry Hovse T2359300 194956
164 Twin Creek near Hungry Horse 12360000 194856196567
365 Lower Twin (reek near Hungry Horse 123860500 1948-50




Takle 3.~-Change in average inter-statiocn correlation
28 a resulf of record extension

Change in average Inter-station correlarion for specified month

Ho . fet. Newv. Dec. Jan. Feh, Mar. Apr. May June July Aug.
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specified monin preeeded XA percent of yoars,
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characterised For 3 roa fovamit e 1 pgret

fmat i montd
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rabiie h,-egstinsted monthly streasfiow

characisristics for CGgtobar and November--LoOntinued

Soinber Novembey
Gite
Ho. Stream name .80 G.80 G.50 G.20 oM 0,94 .80 2.50 0.20 O
57 Twelvemile Sresk at mouth, H 2 3 & 3 1 Z Z 3 3
near Wise River
23 Suliivan Cresk at mouth, 2 £ 3 5 3 1 2 3 3 k!
nsar Wise RBRiver
24 Oregon Ureek near mouth, s .3 ol 7 .5 -2 .3 .5
nesr Wisze River
8% California Cresk above Amsrican b 3 & 3 4 2 Z ks % 3
Craek, nmar Wise River
46 Americen Crezk at mouth, .5 7 H 2 H - LB 1
nzay Wize Elwver
27 §ixmile Creek at mouth, ] 5 L7 i -8 .3 LB LB
neay Wise River
88 French Creek aear mouth, & 5 7 G 7 & & & 7 &
nesr Hise Rlver
89 Deep Creek near Wise Ziver 22 Z5 31 is 3G 21 3 27 27 25
90 Bear (reek near Wise Rivar 1 i 3 P 2 .9 H 1 i H
g1 Bryant Drask at pouth, 2 2 3 4 3 H z 3 3 3
near Wise River
42 Big Holes Eiver 160 200 280 4360 320 200 230 290 390 300
near Wise Biver
93 Johnson Cresk al mouth, 1 1 2z 3 2 1 i Z 2 )3
neasr Wise Rilver
34 Meadow Oreek nesy Wise Rivay z Z 3 5 4 4 2 3 4 3
3% Jacobson [resk at mouth, 2] 10 &4 i1 16 7 g i3 18 13
near Wise River
a5 Mono Creek at mouth, .9 1 2 3 2 LB H z b3 2
near Wise River
97 Wyman Creek &L BOULT, & & & 11 g & 5 7 g ?
near Wise River
48 lLacy Greek at mowuth, 3 & 5 7 & Z i 4 & 5
near Wise River
92 gold Oreek at mouth, i Z 2 & 3 1 1 2 3 #
near Wise River
190 Pattengail (reek at mouth, it 14 19 z27 e it 13 17 zz 18
near Wise River
01 Sheep Creek al mouth, 2 2 3 i) & 1 2 3 4 3
nesr Wise River
102 Wizse River near Wise River 35 4 4 B35 61 35 40 48 57 4G
103 Adson Cresk ar mouth, i z 3 2 1 H 2 b4 2
near Wise River
194 Jercy Cresk near Wise River & 7 9 11 0 5 5 7 8 7
105 Tivide Oresk at Divide 2 3 3 5 5 2 3 3 Bl ]
106 Canyon Creek near Dlwide 3 4 5 9 ? 3 3 &4 8 ]
107 Moosse Creek nesr Divide 5 5 L 7 & 5 5 & 7 [
108 Trapper (rask neat HMelrose 4 4 ] & 9 & 4 5 7 &
109 Camp Craek ar Melross E 2 3 5 3 .5 H 2 & 3
110 Big Hole River near Melrose 310 el 490 710 530 350 400 490 650 520
111 Willow Creek nsar Glen 7 8 i0 1z 16 b 7 2 10 g
112 Birch Creek near Llen IN 12 15 20 16 7 8 10 i3 1
$13 Hells {anyon Ursek 4 2z 3 & 3 2z 2 3 4 3
near Twin Bridges
114 Jefferson Biver 778 300 1300 1700 1300 1108 1200 1500 180G 1500
near Twin Bridges
115 whitetail Cresk near wWhitehall 3 &4 7 i0 i Z 2 3 3
17 Boulder River above High Ore 14 ig 29 47 32 He 2z 28 36 30
creek, near Basin
115 Boulder River near Boulder i8 24 37 54 &4 5 28 36 46 38
$1% 1icttle Boulder River 8 10 12 i 2 ¥ 7 i V2 1Y
neay boulder
120 Roulder Rliver above Capin 23 30 42 63 46 30 33 43 50 &3
Suleh, near Boulder
127 Boulder River neat Cardwell 2% 4 5z 77 A7 37 41 51 [ 43
122 Scubh Boulder River near 13 14 18 25 19 i1 12 14 19 i5
Jefferson island
on River at Sappingion 870 1000 1500 1900 150D 1308 1500 1500 1800 1700
Llow Orsek nesr Fony 3 & 17 3 17 7 g 2Z 27 19
ar Pony 2 5 12 13 11 & 2 15 17 i
£ willow Ureek neary Harrisen & 11 349 52 31 18 G k¥ b4 14
+27 Norwegian Crezek nsar Harrison 5 & i 8 7 5 & & 7 &



cotober snd Hovember--Lontinued

"
]
sl

L, w~Estimated monthly ztreamfilow characteristics

Gotober November
Stream nane .40 3L.B8D .50 Q.20 {34 6,80 (.80 3,50 3,240 oH
129 1 erson River near 1160 1368 1808 2200 1B0D 1480 1500 1960 2000 1900
roe Forks
T Madigon Eiver near 340 380 44i) 500 440 340 380 436 &70 420
West Yellowsione
13 Sree 2t 22 24 28 32 27 20 71 25 26 23
Wesy Yellowstone
117 Cougar Creek near 7 g it 20 % & & 10 18 Th
Weat Yellowstone
133 Graviing Creek near ) 1 23 34 8 13 13 18 25 21
West Yellowslong
$34 Hed Canyon Oreek neav L3 Wb .5 2 i W2 o W& z i
West Yellpwstone
135 South Fork Madison Blver s 100 1i0 130 10 81 25 144G Ha 104
near West Yellowstone
116 Watkins Creek near 2 z z & 3 1 Z Z 4 3
West Yellowstone
137 Trapper Creek near 1 2 2 3 3 i i Z 3 2

West Yellowstonsz
13%  Madison River below GBG BEBD 1400 1800 1300 694 B30 HE 1940 1400

Hebpen Lake, mear Grayling

139 Cabin Creek neasv 7 8 10 K] 13 5 & 7 11 2
West Yellpwsione
14% Beaver Lreek near 21 24 29 37 21 18 20 25 31 5
West Yellowsione
141 RBik River ar mouth, near 11 14 19 29 2z i 12 18 25 1%
Cameron
142 Sopap Creek ar mouth, .5 ] i pA Z .3 W7 1 2 ]
ngar Cameron
143 Antelope Creek at mouth, 14 13 16 3 17 13 14 i3 17 16
near (ameront
T4e West Fork Madison BRiver 42 44 %1 59 54 37 &1 45 5 48
neay LDameron
145 Sguaw Crask near Lameyon & 5 8 10 & 5 & 7 g 7
146 Spandard Creek near Cameron 5 5 7 & H 4 5 Z 7 &
147 Ruby Creek neav Cameron 3 3 4 5 & 2 3 4 3 &
148 Indian Creek near Cameron 19 23 28 iz 31 H 19 i4 3% i3
14% Madison Hiver pear Gaperon ERge 1100 1700 2100 1800 £840 10040 1EG0 2100 1A08
150 Blaine Spring Creek 24 24 27 3 27 22 23 24 23 2
near Lapero
151 ('Dell Lres 110 114 HERE iig 110 100 1040 g 116 o
157 Jack Creek near Ennis 19 1 23 25 23 14 i3 iR 1% 18
153 Moore Oresk at Ennis .8 .7 .9 Z 1 L5 .7 B 2 :
154 Heroh Fork HMeadow Creek at |} g 11 17 iz 4 5 B 10 8
Forest Service boundary.
near Hnnis
155 Horth Fork Meadow Creegk at 4 4 6 14 7 3 3 & & 5
i ghway 787, near Ennis
154 Madizaen River below Eanis TG0 1400 2000 2a0h 1960 1O 14040 2106 2800 20040
Lake . near Moalllster
57 Hot Springs (reek near Norvia 5 & 7 1Q & 4 5 8 3
158 Cherry Oresk near Horris 20 22 7 31 28 17 19 22 23 22
158 Madison Riwer near 100 1400 2000 2500 2000 1300 1400 1960 2305 1800
Three Forks
150 Cache Ureek at mouth, near Z 3 & & &4 Z p4 3 g 4
Westr Yellowstone
{ r Urayling 22 25 29 37 31 17 248 25 34 0
neay 5 & 7 10 B i 5 & 8 7
L Gateway
144 Gallatin River above 190 210 240 320 230 160 170 2140 150 215
West Fork, near Big Sky
164 Sputh Fork West Fork Gallawin iz 15 19 2B 21 10 iz 13 H] 15
River near Gallatin Gateway
165 Middle Fork West Fork fallstip 3 & ] 12 2 5 3 7 % 7
Hiver near Gallatin Gateway
165 West Fork latin River 24 2% 37 52 39 20 23 28 18 %
near allatin Gateway
167 Sgquaw (reek nearv 14 15 18 23 i3 i3 14 17 e 17
Galla
1AA Hellroaving Ursek pear 8 20 25 31 23 16 17 21 24 20

Gallatin Gateway

L
LSt



tw soreamnilos characteristics for Detober and vovamber-~Lontinued

'''''' . Gorober Hovember
Stredam name 3, %0 0L80 .50 3,20 K (.20 3. 80 0. 50 .29 0O
169 Zouth Ferk Creek near 11 i3 7 23 18 15 it 13 15 13
24 28 38 47 38 21 23 9 34 2
350 380 450 5940 474 300 330 380 470 350
177 Big Bear Craek near 5 3 & g & 4 % 5 & 5
Galletin Cateway
173 South Covtonwood Cresk i3 146 19 23 26 13 1 1 2% 18
mepr Ualizbln Geieway
174 Baker {reek near Manhantan® 323 70 140 1340 100 IE: 52 110 120 119
175 Rocky Creek near Bozeman 8 10 13 e 13 4 14 13 18 14
176 Bear Cenyon Cresk near Bozeman z 2z 3 ) 3 i 2 2 4 3
177 Sourdough Creek near Borzeman 10 i1 15 17 i3 10 i1 13 13 i3
178 EBast Gallatin Rlver at Bozaemnan 34 42 51 &2 54 38 48 EX 57 5%
179 #ridger Creek near Bozeman 7 8§ 19 13 11 & 7 13 10
380 fast Gallarin River 40 T4 81 BO 63 38 44 58 72 558
near Belgrade
181 Ezsp Fork Hyalitve Cresk 4 5 6 ] 7 3 & 5 & 5
nesy Bozeman
187 west Fork Hyalite Creek g 10 12 16 13 7 g 10 1z 10
near BoEemEn
183 Hyaiite Creek at Hyalite 24 28 36 52 39 17 19 27 24 27
Ranger Station, near Bogeman
184 Hyalite Creek above § 7 9 13 11 4 5 7 g &
Imnterstate 90, near Bozeman
185 Thompson Creek near Belgrade 2} a0 33 36 33 27 28 33 35 32
186 Bep Hart Cresk near Belgrade 33 2% 31 3z 31 2% 29 e iz 31
187 Reese Creek near Belpgrade & 7 2 11 8 ? 7 8 10 4
188 Bagr Gallatin River 170 180 214 230 180 150 170 190 210 180
near Manpatlan
189 Gallatvin River near Logan 560 200 850 1100 240 610 FED BGO 1080 5490
190 Sixreenmile Creek mear H & 7 g & % & 3 7 5
Bingling
191 sixteenmile Creek neat sandliow 17 15 V3 37 30 15 20 8 33 28
147 Sixteenmile Cresk near Toston 0 23 34 31 &1 21 %8 36 50 40
127 Misscuri Biwer near Toston 2104 3500 £500 5400 4500 3700 4000 4760 34600 4800
194 Crow Creek near fadershurg iz HK] HE] 15 it 3 G iz 13 iz
195 pry Creek near Toston 2 2 14 5 & z Z 3 4 3
196 Deep Uresk below Horch Fork, 8 g 10 i5 12 7 B g 13 1
near Townsend
nuck Creek near Towngend 3 & 3 & 5 3 3 4 4 &
nonfederate Culch near Winston 5 & 7 g 7 4 5 & 7 3
pesver Cregk near Wiaston z K 5 8 & 2 3 5 7 5
Avalanche Guleh near Winston .7 H 1 3 3 .8 H z & 3
Spokane Creek near East Helena 3 3 &4 5 3 3 3 4 5 4
MeOuire Greek at county 4 7 8 8 8 7 7 7 8 7
road, near East Helena
251 Trout Creek af mouth, 13 13 15 15 14 12 12 14 15 14
near East Helena
204 Prickly Pesr Creek near Clancy 17 19 i8 33 Z i 20 z7 31 z7
205 Prickly Fear {reek at mouth, 22 e 30 36 31 24 25 3t 35 3
near East Helena
205 11e [reek near Rimint L3 .5 1 3 3 &4 LB i 3 2
207 le Cresk near Helena i 3 5 iz 7 3 7 i3 g
205 Sevensile Creek near mouth, i i 7 & 3 i 3 2 4 3
near Helensa
. Creek ai wmouth, 2 3 3 & & 3 3 3 2] 5
Fazr Hslena
fyeesk gt Interatats T, g g B 1z 1 8 G i1 13 11
Helena
Creeh at mouth. 5 3 3 11 g & 5 7 11 &
near Fast Helena
2172 Elkhern Lresk neay mouth, 3 3 4 & 5 3 3 & 6 5
near Wolf Creek
13 Witlow freek below Elkhorn 2 2 3 5 4 Z 2 3 & 4

Z

Creek, near Wolf Craek



“ubie 4.--Fstimabed monthly ntreanflow characteristics for October and Wovenber-~Lontinued

Detober Hovember
Lerean name .80 .80 G. 50 .20 o .50 LB .58 .28 M
214 Lorrenwopd Ureek above Beartsooth ] B .8 z i ) B 1 2 i
h, near Wolf Ireek
717 v;;g nia Greek at mouth, 3 & 5 4 7 3 4 7 g 7
on Oreek
218 2k helow Contonwond E 3 B 15 it 4 # 4 16 11
neai i,,nﬂv’ﬂi Lresk
21¢ 11y Pear {reek 12 i3 18 25 it 11 15 24 25 7%
near Caznyon (reek
220 Lyons Creek near Wolf Creek 3 3 ? g 7 5 & 7 g 7
721 Welf Uresk at mouth, Z 3 4 7 5 2 2 & & 4
at Wolf Cresk
792 Lintle Prickly Fear Creek iz 44 58 &5 65 42 4% 54 L (¥4
neary Wolf Creek
213 Wegnur Cresk near Cralgh 8 a 0 o G g 4] a e a
~kney Creek near Craigh 0 g o g g {Q 0 G 0 4]
dle Fork Dearborn Eiver at ¥ B i1 i6 i3 7 ) 10 T 10
Highway 200, near Wolf Creex
7¢F Sourth Fork Dearborsn River at 4 7 HH 14 11 & 7 g 11 g
Highway 434, near Wolf Creek
228 Dearborn River near Cralg 41 4 7 a1 i 46 51 58 97 P
229 Flat Creek above Slew Cresk, 7 8 13 17 13 g8 3 1z 17 13
near {raig
730 Sheep Cresk 3l mouth, i3 14 23 23 21 10 i i7 g 15
near Uascade
237 Hopth Fork Smith Biver at 3 4 & i1 S 3 4 7 14 it
Highway 8%, near White
Sulphur Springs
213 Sputrh Fork Smith River at mourh, & g 12 17 12 9 10 11 14 12
near White Sulphur Springs
274 Swith Kiver below forks, 13 iz 8 25 20 4 12 18 2% it
near Whire Sulphur Springs
23% #ig Birch Creek at mouth, 17 20 3z 41 22 21 77 28 31 25
near White Sulphur sz1pgs
236 lan Creek below Charcoal 3 3 5 3 6 4 3 & 8 )
Guleh, near White Sulpbur
Springs
2437 Lamas CUreek near mouth, 3 & i g 7 3 5 & 4 7
near White Sulpbur Springs
738 Smith River near Fort Logan 20 36 124 144 120 98 100 0 120 110
239 Sheseyp Creek near i1 1z 1% i8 H Ed 10 13 15 13
Whitre Sulphur Springs
240 Sheep (rsek near mouth, 18 19 26 3B a1 1z 16 22 31 2%
near White Sulphur Springs
241 Eagle Creek near mouth, Z Z 3 & E H z 3 4 &
near White Sulphur Springs
242 Rock Orsek below Buffalo Canyon, 8 G i3 i5 13 & El 14 i3 I
near White Sulphur Springs
7643 Tenderfoot Creek below Scuth i3 16 Z1 27 Z3 11 i3 15 39 1]
Fork, near White Sulpbur
Springs
244 Bmith RBiver near Eden 92 EREY] 140 150 170 89 140 138 Z00 150
245 Hound Lreek near mouth, 13 15 21 30 14 io 13 15 25 21
near Lascade
4% Missouri River near Ulm a300 3700 &700 6000 4800 3500 4200 5000 5200 5300
747 Worth Fork Sun River 65 71 o4 140 110 67 69 85 1i0 87
near Augusta
248 Sun RBiver near AUZUSEA 1460 i H1g 20 itg 55 1740 248 iy 230
2449 Sup River below diversion dawm, 80 44 130 180 1440 60 79 130 160 130
near Augusta
230 Willow Creek near Andevrson 2 2 3 3 % 2 z 3 4 3
lLake, near Augusia
#531 Worth 2vTK «1113% Creak below 3 3 3 4 3 i 3 3 & 3
Curvock Oresk, near Augusia
254 Smith ureek near Augusia 5 7 14 23 i3 4 & 12 H ] iz
255 Ford Creek nesr Augusta 12 13 i6 18 i8 & 7 10 H i1
256 Elk Cresk near Augusia 14 3z 45 55 48 1 25 33 53 3%
257 Sun River at Simms 110 130 $80 250 0 1430 154 A 240 2310
260 Missouri River neaz %100 5600 55300 FR40 5808 &2G0 4900 5600 T30 3900
Great Falls
7£1 Dry Fork at mouth, at MNonarch 7 8 i1 17 i4 & 7 10 T4 it



Yanle L.--Froimarsd manthly streamfiow charastaristics for octoher and unvember--Conitinued

Gotohay Novembex
4prean DAms .50 Q.80 .58 .20 oM 4.%0 .80 G.50 0.20 3
252 Tillinghss Cresk above L} 7 g il it & & 8 140 g
Joire i n=ar Monarch
243 Pilgrim © cuth 3 B g 13 140 3 & 7 1a 8
asar Monavch
264 Logging Cresek at Logging Ureek b ) k4 19 g & & 8 8 ?
Cappground, nesr Monareh
265 Belr Creek negy Monsroh 35 41 52 74 585 2% 31 45 52 &5
24E Big Otrerx cyesk abpve Never Z & 5 & 5 4 & ] 7 A
Sweat Creek, neay mavnesfovd
567 Bele Oreek nsar Forfags? 17 21 37 51 L i 18 31 48 34
768 Highwood Cresk below Smith B £ 7 10 E 4 5 5 7 5
rragh, neEav Highwood
755 Missourl River at 3800 4300 5400 8300 3600 4000 5000 5600 7200 5000
Fors Denton
5765 Shonkin Cresk bezlow Bishop 3 4 5 g 5 3 3 4 4 &
Cresk, near Highwood
271 Houth Fork Twe Medicine River 1z 34 21 31 23 10 L 24 37 273
nesr Basy Glacier
773 sputh Fork Badger Creak g 13 i8 28 20 9 11 16 23 17
near Browning
274 Horth Fork BadgerU treek 9 it 1 25 16 8 14 15 21 15
near Browning
778 Birch Cresk at Swifr Dam, 18 25 33 1310 54 .3 1 & 19 12
near Yaller
279 South Fork Dupuyer Craak Z 3 4 5 3 Z Z 3 5 4
near Dupuyer
280 Heorth Fork Dupuyey Creek Z 3 3 7 3 2 3 & & 4
ngay Dupuyer
751 Dupuyer Cresk below Sceffin & 7 10 18 12 5 g 10 ] v
Creek, near Dupuyer
782 Birgh Treek near Yaller 3% 3% 47 53 4% i3 a0 44 57 44
8% Cur Bank Creek neal Browning 23 31 56 44 55 25 34 52 I 554
224 Cur Bank Creek at Cut Bank ag 33 38 110 7 31 37 59 85 83
755 Marias River st Sullivan 180 210 310 310 380 180 210 3140 428 3136
Bridpe, near Cut Bank
786 Mariass River pear Shelby 180 210 324 530 390 190 216 320 438 340
287 Mariass River at At Rridge, 210 240 374 £20 460 220 245 370 510 400
above Tiber Reservols.
near Shelby
78E Marias River near Loma 4740 540 210 1100 B&G 330 370 530 8B40 540
240 Teton River neay Srrabang 13 13 20 24 20 7 1 20 2% 71
291 Mchonald Creek neay Srrabang B} k] 10 12 il G 140 10 11 i1
752 Horth Fork Deep Craek 3 4 ] g 7 3 4 5 7 &
near Ghensay
293 South Fork Deep Cresk 3 4 & g 7 3 & 3 7 5
near Choteau
294 Deep Creek near Chotaau ? 8 11 13 11 7 B i1 1z 14
255 Teren River near Dutiob 28 40 &3 110 75 3é L& 70 97 16
396 ¥Missopuri River at Virpgelle 4000 4900 5100 00 BR300 4800 5400 5400 1600 £800
287 Last Cresk at mouth, near Ntica 5 7 g i3 14 3 [ a 11 g
798 Yogo Creek at mouth, near Urica 23 <5 1 4 3 .2 .7 1 4 3
759 Middle Fork Judith River 4 5 8 4 ig 2 3 4 7 4
neay Utica
401 South Ferk Jugith Alver at 1 2 2 4 3 1 1 2 2 5
Tndian Hill Campground,
near dfica
503 Judith Biver above Courtneys 7 14 13 21 i7 5 ) 10 15 12
Creek, st Utlcs
506 Taab Fork Big Spring Creek 3 5 8 12 g 4 5 7 143 g
at mouth, DE&T Lewisbown
3157 3ig Spring Creek above 110 120 130 130 130 00 110 120 120 120
Cortonwood Greek, near Hanover
3154 Cotronwood Greek &b Highway 3 3 3 7 & Z 3 4 5 &
3050, near Lewlstown
114 Beaver Creek at county ro&ad, 2 4 7 g 7 5 3 g it %
near Lewlatown
58 1148 130 140 130 85 4 110 120 116

111 Big Spring Cresk at mouth,
near Lewlstown



Table 4, «wZstinatad monthly streawfliow characteriatics For October and Feovember-~Gonbinued

Getober Hovenmber
Strean nams .80 080 .30 Q.20 oM 0,90 0,80 Q.30 .20 o
KRR Springs Creek above 160 105 H R 120 110 97 180 116 10 $10

sadow (reek, near Hilger

313 Judith River near wWinifred 240 240 420 350 410 255 240 450 580 L3I0
315 Dow Creek helow forks, k 3 4 & 5 2 3 4 5 4
§ Gleveland
316 River nesr Landusky 4368 5300 6700 8100 &880 5160 590440 4800 BOOG 700
317 sselshell Biver 4 3 & g 7 5 & 7 G 7
1E Dheckeyboard Oreek near H H Z 3 Z .7 1 H z Z
Checkerboard
31% Spring Creek below Whiterail 3 ] & & ] 3 3 4 3 3
., near Cheackevboard
370 Morth Fork Musselshell River 3 & 9 13 0 & 7 g 11 i
mouth, near Martinsdale
371 wgh Creek at mouth, Z 3 4 5 A 2 2 % & 3
g Lennep
327 LDELOﬂw sod Creek below Loco ! i3 17 22 18 8 10 12 14 12
Creek, near HMariinsdale
Seurh Fork Musselshell River 11 18 30 44 31 13 18 Z8 35 Z8
Martinsdale
Creek at wmouth, ] W5 7 i5 8 J3 g 10 i g
at Twodot
125 russelshell River at Harlowzon - 45 it 110 it i3 A4 P& 116 51
326 Amevican Fork near Harlowton 1y .2 2 5 3 G ] Z 4 z
3130 Careless (reek below Litfle .5 B B P 1 R W& L7 1 1
Careless Creek, near
Hedgesville
331 Swimming Woman Creek below .5 5 LB 2 i .3 5 B 1
Dry Coulee, near Franklis
333 Husselshell River near Roundup 12 25 &5 130 73 i3 33 B4 120 74
2135 Filatwillow Creek below 3 3 & 13 10 2 4 & 14 i0
she forks, neav Grass Bapge
338 Husselshell ‘River near Mosby 2 15 53 120 52 0 38 & $40 g7
33% Ripg Bry Creek above Liftle Dry 4] s} W2 2 1 [ 0 L2 7.3
Crefk near Yan Norman
bry Cyeek mear Van Norman 1 W2 2 5 3 W2 o4 1 3 z
Creek near Van Norman .1 L3 2 4 5 .3 W3 2 & 3

stimated spring flow of about 40 cubic feet per sscond, based on information provided by

fincludes :
Montana ; ent of Fish, Wildlife and Parks.

2incliudes estinared gprxﬂg filow of about 10 cubic feet per second, based op informatlion provided by

Montana Department of Fish, Wildlife and Parks.

iggrimzted Long-term monthly streamflow characterlscics may not reflect the surrent flow regime becauss
of upstrean streamflow regulation.

SSrresm is known to be dryv except for perieds of rumcif,
7 cubic feet per sacond.

SSrrear is known to be dry except for periods of rumoff. Caleoulated flows were adjusted by subirscting

8 cubic feer per second.

Caleoulated flows were adjusted by subtracting

ad
N



1y streanflow characvteristices for pesanber and

gan imated

4 month exceeded EX percent of

mean streamflow I gifie
coamflow for specifisd wmenth, in cubic

oY 8 s,
oM, mean monthly s per second]

___________ Pecenber __ o CJdsmuavy
Lrreawm nane Q.80 a.e0 4,30 .20 QM .90 Q.80 Q.50 .20 Q¥
e [ S —
H Orevk 5 5 & & & 4 5 5 & 5
near Lakeview
2 corral Ureek near Laksview LG .6 W7 L7 . L5 5 .5 .7 LB
3 3 near Laksview A 3 V4 .3 L2 .1 A L2 . L2
4 negr Lakevisw 2 £ 10 il 14 i b 14 11 g
5 Lakeview .3 b .5 7 .6 .3 .3 25 .7 L5
& Harrows G at mouth, L . .2 W2 L2 L N L2 i L2
negy Lakev
7 0dell Cresk pear Lakaview 4 4 5 5 3 4 4 5 5 g
8 lones (Creek neay Lakeview ] .3 W7 i L8 G % .7 .8 W7
4 Red Bock River near Lennedy Tz HY 9 L2 31 H 25 33 60 4G
wanch, neary Lakeview
10 Peer Lreck ab county raad, S L3 £ .8 .7 - R .5 1 L7
naar Lakeview
1t Lot near Lakeview 2 2z 3 3 3 2 2 2 3 2
19 fagt Fork Dlover Creek at L& .7 .9 i 1 25 .5 .8 i .8
mouth, E ida
13 med Reock River below Lima Iat 16 23 33 26 11 17 23 iB 23
Regeryvoir, nesar Montda
14 Cabin Creek above Simpson .2 .3 . .3 A s .4 .3 S .3
Creek, near Lima
15 Indian Creek above Simpson .3 R4 .5 i .6 .3 3 ) ] .5
Cresk, near 1
16 5 sm Creek above Indlan WA b R .8 .7 .3 W3 .3 .8 ]
gak, NE8T
17 Deadman Lreak near Dell 3 3 4 5 4 Z 3 3 4 3
18 Big Sheep Creek below HMuddy 38 &0 47 52 46 34 37 40 4£7 42
fregk, near beil
19 Red Rock Riwver atl Red Rock 150 L 210 240 230 136 1508 170 180 150
720 Black fanyon treck near Grant H H 2 2 2 1 1 i Z
21 Shennon Creek nesar mouth, L3 R4 .5 .7 .6 .3 .3 L5 & L5
negr Grapt
22 Frying Pan Creek near Grant E % i z H .8 1 i i i
23 Trapper Creek at mouth, negar .3 23 4 G .5 : .3 .4 .5 Wb
Grant
74 Bear (reek near Urant 2 3 3 3 Z 2 3 3 3
25 Rloody Dick Cresk near Grant g 3 13 16 i3 2 g 11 13 12
24 Horse Prairie Creek near Grant i 23 31 40 33 23 4 28 33 29
27 Rape Creek ahpve reservolr, L2 3 .3 LA .3 W 2 .3 .3 L2
near Lrant
28 Painter Cresk near Grant 1 Z Z 3 2 1 1 2 2 2
59 Browns Camyon Creek near Crant . i % 2 H .7 .8 i 2 i
10 Medicine Lodge Cresk neat Crant 3 4 5 El 7 3 & ] 8 &
17 Pele Cresk near mouth, LB & ] i .9 o -5 .7 i L7
nesr Folaris
33 Reservolr Creek at mouth, G .7 1 i H ] .6 1 i 3
near Polaris
34 Eag: Fork Dyoe Creek at .3 .5 .8 1 3 B 5 L7 i .7
mouth, near Folaris
15 West Fork Dyoe Creek at .3 .3 5 .5 .5 L2 .3 A .5 g2
mouth, near Polaris
16 Grasshopper Creek Tmear Billon 18 23 Ely 38 30 19 20 23 22 25
37 Beaverhead River at Barreiis 180 230 354 420 330 180 230 300 350 300
38 Hast Fork Blackrail Creek 12 13 16 i6 15 11 13 i3 1% 13
near Dilion
1% test Fork Blackrail Cresk 3 & 7 & 7 4 3 & 1 &
aear Biltlon
40 Blackrail Deer Cresk 25 27 32 38 3z 23 25 30 33 A0
near Dillon
41 Beaverhead Rivey near Diilon 280 330 470 560 450 210 i7e 380 &40 75



nizary--Lontinued

Degember January
Sloy
Serean 4.0 0,80 0.3 q.26 oM .90 0.80 0,50 g.i0 o

Hiver near 340 414 310 610 524 270 2460 430 310 444

2t mouth, S W4 .5 .8 .5 .3 e W5 .7

at moulh, near Alder H 2 2 3 2 i i z 7 Z
ahove the bl f ? g g L 5 7 5 3

N Biver at mouth, 2 2 3 4 3 2 2 % k} :

I : Riwver at mouth, 2 3 3 4 4 Z 2 3 4 3
r

HE onwood Ureek at mouobh, 3 3 & 5 4 2 Z 3 s 3

near A v

48 s 1 . 45 44 47 4% 331 45 & 43 47

50 3 2 2 2 Z i i Z 2z 2
near Alder

51 whove ressrvoic, g3 N 118 136 110 76 0 1go 1260 100
st Forest Service & G 7 g 7 5 6 7 7 ]
near Sheridan

L%
o
A
Lot
o
LA
el
LA

Forest 4 4
¥, near

180
12

e
P O

v River near Twin Bridges
Hnle Hiver near Jackson 8 @
freek near pouth, 2

ey dackson

g
<
p—

[N
—
e

Eoa et ]

S

o e

o

Lt
5
Gt b T
I

O

s
&)
[
]
L
tad
T

mouth,

srnor Uroek near e 11 1) 17 HE] i0 11 13 15 13
Warm Spri Croek at Jackson & 7 g 13 i0 5 7 A 13 g
{ near Jackson B 6 3 140 & 5 ) H g 7
Cresk near mouth, 3 3 4 5 & 2 3 4 5 A
Yised
Francisz i 2z 2 3 2 H 2 F4 2 z
{ , near Wisdom
&3 Francisg Oreek at mouth, 2 b4 3 & 3 2 Z 3 4 3
near Wisdom
3 4 7 & 4 4 5 & 5

al (reek near mwouth,
Wi sdom

near
54 Joseph Oreek &t mouln,
felein]

N
a
L)
=
Lot
i
[
[
T
[

67 Treil Cre near YWisdom G i s 19 15 11 1z P4 15 14

58 fuby Lreek at mouth, 3 &4 5 7 f 3 4 5 & 5
near Wisd

6% Tie Dreek at Forest Service 3 5 7 g & A 5 & &

boundary, near Wisdem
hnson Oreek near Wisdom
71 Mussiphrod Creek nesy Wisdom

)
)
a2
Lt An o6

P
e L
Enk o
Lad fi

7 dorth Fork Big Hole River 18 3 3z 44 33 pay 23 8 33 28
near ieh, near Wisd
3 Bt River below 100 P20 150 144 154 28 130 160 130

near Wisdom

5

& &
Muzd 119 120 160 2040 170 G0 1iG P40 185
&

~
e
"
s
i
W
w
o
Q
E{
1
L
=
o
s
(e
ot
£
e

17 ise Riwver 3 9 H ih 12 7 % HEH iz 10

78 Seymour {reek near Wise River 5 & 3 14 g & 5 7 4 7

7% Tenmile Cresk at moulh, Z Z 3 3 3 1 Z i 2 7
near Wise Riwver

80 Sevenmile Creek st moulh, ! o4 ] .7 26 L3 L3 . .7
nesy Wise River

#3 ral Creek at mouth, R -5 W7 i .7 .3 o H LB

near Wise Rver

o
St



L --Esiimatad monthly srreamnflow characteriszics

far Dacempzr and Jenua

ry-~Continusd

December Januar
Site
e Strasm neRs .90 G.80 .50 3. 20 ! .90 GLBD .50 G.20 oM
87 Twelvemile Lreek at mouth, 1 i Z 3 Z i i 2 pl z
near Wise River
81 Sullives Oresk at mouth, 1 2 2 3 Z H H z 3 3
neay Wise River
84 Gregon Oraek near mouth, 1 .2 .2 +3 K] 21 . .2 L3 .2
near Wise River
8% Caiifornis Creek above american Z Z 2 3 2 i Z z 3 2
freek, mnaear Wise River
88 Amsrican Creek st mouth, 3 -5 & -8 L7 .3 R .5 LB .6
neay Wiae River
87 Siumile Cresk at mouth, .3 .3 R -8 W5 L2 .3 W4 ) .4
near Wise River
88 French Creek near mouth, 3 3 4 5 5 2 3 4 4
near Wise Biver
4% Deep Creek near Wise River H] 17 22 23 21 15 17 1% 21 18
90 Bear Uresk near Wise River ] .9 3 i H ] .7 i 1 .5
31 Bryant Creek at mouth, E 2 3 3 Z H 1 Z 2 2
neasy Wise River
42 Big Hole River n=2arv 160 180 220 286 230 130 150 204 250 200
Wise Biver
93 Johnson [reek ab mouth, i .8 i 2 i .5 .8 H H 1
near Wise Alwer
54 Meadow Creek near Wise River i 2 Z 3 2 1 1 2 3 Z
9% lameshspn Cresk at mouth, 7 8 i1 14 1z ] 7 i0 12 i0
near Wise River
56 Mono Creek st mouth, .8 .2 1 2 ? ) .7 H 1 H
near Wige River
37 Wymapn Oreek at mouth, & 4 & 7 & 3 4 5 ¥ 5
near Wise Blver
38 Lacy Creek at mouth, z 3 4 s & 2z 2 3 4 3
near Wise Rlver
59 fiold Oreek at meuth, H H 2 2 Z -9 H Z z Z
near Wise River
100 Pattengail Creek at mouth, 4 11 14 18 15 & H 13 16 13
near Wise Rlver
101 Sheep Creek at wouth, 2 2 Z 3 2 i i 2 3 Z
near Wise River
107 Wise River near Wise River 35 37 [ 50 &4 31 34 37 ) 38
107 adson Greszk at mouth, 1 i H Z 2z 7 .9 H 2z 1
near Wise Blver
1G4 Jercy Creek near Wise River 4 5 5 7 & 4 4 3 & 5
105 Divide Orsek at Divide Z 2 3 3 4 z 2 3 & 3
106 Canyon Creek pear Divide 2 3 4 ] S 2 3 4 5 4
107 Woose Creek neay Divide 3 4 3 ] 5 2 & & 5 4
108 Trapper Creek near Mzlrose 3 & 4 & 3 3 3 4 5 &
109 Cemp Cresk at Melycse .7 i 1 z Z .7 .8 1 2 i
110 Big Hole River near Malrosg Z80 330 390 Li0 400 230 270 350 450 350
111 Willow Creek near Glen 5 5 7 8 7 5 5 7 3 7
113 Blreh Cresk near Glen 5 6 8 ig B 6 § 8 10 8
113 Hells Canyon (reey near V3 2 z 3 2 pa 2 2 3 2
Twin Bridges
$14 Jefferson River near a7 1000 1300 1500 1300 8B40 830 1000 12000 1100
Twin Bridges
11% Whirepail Oresk mear Whitehall 2 2 2 2 z 1 H i Z i
117 Boulder River above High Ore 15 19 23 340 24 13 17 24 3 23
Cresk, near Basin
118 Boulder River near Boulder Z21 24 30 38 3t 17 22 kty 35 3G
112 Litrle Bouldar Hiver & 3 k) 10 8 3 3 8 g 8
near Boulder
120 Boulder River abave Cabln i5 aa 33 43 35 22 8 36 40 34
Guleh, near Boulder
121 Roulder River near Cardwell 3z 37 43 53 45 7 34 L 50 42
t2% Sguth Boulder River near § g i1 i35 12 8 g 1% 14 11
Jefferson Isiand
123 Jefferson River at Sappington 1100 1200 1300 1600 1400 21a 964 1040 1400 1200
124 Sourh Willow {reek neay Fony & it th 1% 13 o g it 15 1z
198 North Willow Cresk at Fooy 7 9 11 13 11 & 7 - 8 it 9
126 Wiilow Oresk near Havrison 15 23 30 35 29 H] 2: 24 e 24
337 Horwegian Orsek neay Harrison 5 3 3 & 5 3 3 & 5 4
42



zy~~Lontinusd

imated mont ¢ streamfiow characteristics For December and Janu

Dacenber January
He Lrream nampe Q.80 3.8 3.3 .28 351 3,80 .80 G.50 .20 o
126 Jeffersen River nearv 930 1100 1400 1500 1400 1004 11400 1388 TG0 1300
Three
120 Madison 340 370 430 460 [Vae] 330 384 436 450 410
West Yel
tuck Dreek near 18 19 23 iz 20 16 i8 19 2 12
ellowstone
137 Cougar (reek near & 7 § i& 11 & 7 G 12 10
Wesy Yellowstione
Cresk near 12 13 15 15 17 e 12 15 18 1%
Yallowesione
134 Red Ganyon Ureek 23 25 7 2 1 ) wd ES % ;
near West Yellowstone
135 Scuth Fork HMadison River 85 88 94 160 25 &3 B7 23 38 g3
near West Yellowstong
136 Watkins Creek neat 1 Z F3 3 2 3 H 2 3 2
West Yellowstone
137 Trapper Cresk nesr i i Z 2 z i i 2 Z 2
West Yellowstone
138 Madison River below 708 170 290 1360 978 520 760 916 150 890
Hebgzen Lake, near Grayling
13% Cabin Creek near 5 & 7 Ei 8 % 3 7 § H
West Yellowstone
1460 Heaver Creek near i7 18 2t i3 21 15 17 1% 23 H
West Yellowstone
141 Elk River at mouth, 19 1Z 15 20 i7 a HY 3 i3 té
negy Cameron
142 Soap Oreek at mouth, .6 & -8 i 1 & .5 .8 i
near Lameron
143 Antelope Creek at mouth, i3 13 14 i5 15 2 13 14 is 14
near Cameron?
146 West Fork Madison Riwver 31 A5 40 49 &2 ks 31 %5 &4 ki
naar Lameron
145 Sgquaw Creek near Caseren 5 5 b 7 & 4 5 & 7 &
1465 Srandard Creek neay fameron 4 4 ] 3 3 3 & & g &
147 Buby Creek near Camerom 3 3 3 4 3 2 2 3 4 3
148 Indian Ureek nesr Lameron 15 17 19 23 06 14 i6 i3 21 18
149 Madison Biver near Lameron 524 1000 1160 1300 1200 894 950 1100 12006 1148
150 Blaine Spring Creek 21 21 23 25 23 21 2 23 24 23
near Cameron
151 'Dell Sreek near Ennis 99 100 00 100 100 45 27 106 G0 9%
152 Jack Creek neasr Epmis 14 i5 18 i7 18 11 1z 14 HE) 14
153 Moore {reek at Zanis 25 .6 ] i H .3 A& 8 H
154 Morth Fork Meadow Cresk at 3 4 & ? & 3 4 5 ] 5
Forest Service boundary, =
near Banis
£35 Norsh Fork Meadow Creek Z 3 & 5 4 Z 2 3 & 3
at Highway 287, near Ennis
156 Madison River below Ennis 1200 1300 1500 1700 1500 1160 1240 1500 1660 1480
Lake, near McAllister
157 Hor Springs Creek near Horris & & 3 & 3 3 4 5 5 5
158 Chervy Creek near Norris i3 14 17 20 17 E 12 i3 18 H
15% Madison River near 1500 150G 1800 1900 1700 1160 1200 1500 1600 1400
Three Forks
160 Cache (reek at mouth, nesar 2z 2 3 & k! 2 z 3 3 3
Wear Yellowsione
161 Tavlor Creek near Srayiing L L e 22 20 P& H 19 21 19
162 Porouping Cresk near & 4 5 3 3 3 & 5 & ]
Gal in Lareway :
163 CGallatin River above West 140 150 Y 210 180 130 144 170 180 178
Fork, near Big Sky
164 South Fork West Fork Gallatin 5 3 12 13 i2 7 g 11 14 13
Eiver near Gazllatin Gateway
165 Middie Fork West Fork Gallatin 4 4 5 7 & 3 & 5 & 5
Aiver near Gallatin Gateway
166 West Fork Gallatin River 17 ig 23 28 24 15 17 #1 25 2t
near Gallatin Gateway
157 ZSguaw Creek ogar Gailatin 1z 32 14 7 14 i 11 i3 15 13
Gateway
TH8 Hellroaring Creek near 13 14 17 29 17 iz 13 i3 18 15

Gallatin Cateway

i~
Loy



S -Est streamflow charecteristics far Decsmber and ranuary--Lontinued
December Januar
Stream name .50 0,80 G.50 .20 o] .94 .80 .50 .2 O34
18% South Fork Spanish Cresk 8 g 140 §2 10 7 g 10 ii 3
aear fatin LGateway
Span 17 18 22 7 27 15 17 24 24 26
260 280 3z 390 kit 250 270 316G 350 310
3 3 4 5 4 3 3 & & 4
tin fatews
Cotronwood Dreek i1 11 13 18 14 10 11 13 15 13
in Gateway
75 84 a4 116 95 (] 74 23 58 84
i ¥ 7 g 1 i% 12 7 & 10 i4 il
17 sek near Bozeman .7 1 z 3 z W& 1 1 2 7
17 gh Oresk near Rozeman a b 1% 12 i1 2 14 12 10
178 Easzt Gallatin River at Bozeman 33 4% 45 32 47 31 36 45 45 41
179 Bridger Oreek near Bozeman 5 5 8 12 g 4 4 & i1 ?
180 Fast Lallatin River 31 37 47 3% 4% 25 32 38 55 42
near Belgrade
181 East Fork Hyalite Creek 2 3 3 3 4 2 2 3 4 4
near BOeman
182 West Fork Hyalite Creek 5 & 5 10 g 3 5 7 g 8
near Bozeman
183 Hyalite Cresk at Hyalite 13 15 2t 25 21 G 13 18 21 ig
Ranzer Station, near Bogeman
184 Hyalite Creek above 4 & & 7 & 3 & 5 7 5
interstate 90, near Bozeman
185 Thompson Creek near Belgrade 24 26 38 3 9 2& 27 31 34 30
186 Ren Hart Oreek near Belgrade 28 25 35 32 30 Z8 28 28 ki 35
187 Reese Creek near Belprade & 8 8 g 8 4 & 7 B 7
188 Fast Gallatin River 140 140 160 18O 160 130 140 150 160 150
near Manhattan
13 y River near Logan 650 730 780 510 BO0 380 630 710 836 720
190 nmile Lreek near Ringling V4 2 [ 5 4 W2 .8 3 5 3
191 Sixreenmile {reek near Maudliow 15 16 22 27 23 13 i6 18 24 24
192 Sixveenmile Creek near Toston 18 21 9 40 33 17 20 235 3 28
193 tigsouri Riwer npear Teston 3200 3300 3800 430G 3900 2704 3000 3400 35080 34408
194 Crow Creek near Radersburg & 7 g i1 g 4 3 7 g 7
19% Dry Creek negay Toston 2 Z 3 3 3 i 2z 2 3 P4
1496 ow Horth Fork, i & 8 i g & 5 7 ] 7
107 buck Oreek near Townsend 2 3 3 4 3 2 z 3 3 3
198 Confederare Guleh near Winston 3 4 5 5 3 3 3 4 5 3
1 Z & 5 4 H z 3 & 3
.8 i z 3 2 i H 2 2 2
3 3 & & 4 3 3 3 4 3
s [ 7 7 7 6 & 7 7 7
near Fash Helepa
0% Trour Oreck at mouth, 11 T 13 th 13 140 11 i 13 17
near East Helensa
304 Prickiy Pear Creek near Clancy 16 17 22 8 3 13 16 18 24 70
705 Prickly Fear (reek at mouth, 21 22 26 30 27 19 21 23 28 25
near East Helena
i T le Crezek ne Rimini Lh R i 2 3 W3 S5 1 3 1
207 Tenmile Cresk n Eelena z 3 ) 10 7 3 4 5 HE 7
% Zpvenmile Oreek nsar mouth, i 1 2 3 2 1 1 2 3 2
near Helena
206 Tenmile Ureek at wmouth, 4 2 3 5 4 2 2 3 4 3
near Easi He
Silver Creek & g o 10 1¢ 7 g g e g
near Heler
211 Beaver 5 [ 7 g 3 5 5 & 3 7
#17 Flkhorn 3 3 & 5 4 s 3 3 3 4
near v
fillow Or 2 2 3 & 3 J4 2 3 3 ks

Cresk,
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mbzr and Japuaryg--Lontinued

5 manthly st
Decenber Januar
Svrear name G.90¢ 3.8C Q.50 Q.20 O Q.90 Q. B0 0.30 .20 oM
ita h ) .7 H .7 .4 LA o7 H
71 : Cortonwood & a 13 19 14 & 5 g 17 g
ar Lanyon Gresk
Z kly Pear Creek i3 20 27 33 25 12 t4 15 A ie
yon Dreek
220 cok near Woll Creek 5 5 & g 7 I 5 5 7 5
Z p 3 4 [ Z i 3 4 K]
2 45 50 57 67 55 3z 38 50 &1 51
2ok near Craigh & g o ] o 4] & [t G G
ickney (reek near Craig® 4 g g o O o i G G I
dle Fork Bearborn 531 ver 4t o3 7 g i1 E} 5 & & g B
Highway 200, near Wolf Creek
237 South Fork bearborn River at 5 6 8 g 8 4 3 7 2 g
Hipghw 4734, near Wolf Creek
f rhorn River near Tralg &0 &7 52 83 67 a6 41 i3 a7 5
2 ¢ Ureek above 3law Oreek, & & 11 14 13 & 7 g 11 !
near (raig
230 Sheep Crewk ap mouth, 3 g 12 i3 13 & & 11 12 H ]
near Cascad
232 Norfh Fark eh River at 2 3 4 & & 2 3 & %
Highway 82, near
White Sulphur Springs
233 South Fark h River at mouth, 7 7 14 12 14 & 7 g 1z g
near White Sulphur Springs
234 Smith River below forks, near 8 g i2 18 13 7 8 i1 13 1%
re Sulphur Springs
34% Big Birch (reek at mouth, 13 14 21 27 29 10 12 17 z5 18
near White Sulphur szargs
236 e9“1d“ Creek helow ﬁhagcnai 3 4 5 5 3 3 3 % 5 4
Gulch, neay ite Bulp
S;\rlp,{&
237 Camas {reek neay movth, . 3 & 5 7 & 3 3 5 G 5
near White Sulphur Springs
338 Smith River nesr Fort Logan 79 B4 58 110 49 73 0 25 1i¢ a5
239 Creek near 7 8 11 12 e & 7 i0 it g
W : Sulphur Springss
240 Sheep Cresk near mouth, 14 13 14 4 20 14 LS 17 iz 17
near ize Sulpbur Springs
241 Fagle Creek near mouth, near i z 2 3 3 1 z 3 3 2
Whire Sulphur Springs
242 Rock Creek below Buffalo Canyen, 5 o & 11 g 3 & 3] 14 &
neat White Bulphur Springs
7573 Tenderfoes Uresk below o 10 13 15 13 & 12 14 1
South Fork, near
White Sulphuy Springs
244 Bmi fiver mnear Eden G4 P10 154 120 51 &1 93 140 1048
24% Hound Dreaek near mouth, 3 11 15 20 15 3 0 HA 18 15
near Cascade
246 HMisscuri River near Ulm 40300 4300 5300 &100 3400 3700 4200 33408 4408 33040
243 Horth Fork Sun River 5% 3 71 94 T8 50 e 63 7 4
near Augusia
ngat Augusta 41 99 180 260 2006 26 32z 176 244 180
r below diversion dam, 73 83 130 170 1340 75 g2 $1G P60 120
pusia
; Creek near Anderson 2 2 2 3 3 i 2 Z 3 2
near Augusia
© willow Creek balow 2 3 3 3 3 Z Z 3 3 3
Creek, near Augusia
254 Emith Creek near Augusts 5 5 3 $2 14 4 3 ? Y i
255 Ford Creek near Augusia 4 & 14a 13 i & 5 g i0 8
256 Elk Creek near Augusta 19 23 z7 Z4 12 17 it 37 3
257 Sun River at Simas 40 180 210 190 120 140 180 240 190
260 HMissol ES near g 5800 6808 3800 3800 45600 3400 F166 3700
Great
261 Dry ¥Fork at mouth, at Menarch 5 3 g HR g & 5 E 3 7
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shle B.--Zstimsted monthiy styessflow charsctaristicy

for Becenbsr and Yamuary==Dontinusd

Decenbey JEnuary

Site

B Atypam DATE .50 3,80 .30 0,20 o 0,490 Q.80 3.3G Q.20 i

262 Tillinghast Crszek above &4 3 8 7 3 & & 7 &
Jeice Creek, near Monarch

261 Filgrim {reek &t moutlh, & 4 5 ? & 3 & & g &
near Monarch

284 Logging Cresk at Logging Creaek 5 3 & 7 & & 4 [ 6 5
Campground, Tear Monareh

34% Beiy Cresk neav Monarch 18 22 37 47 35 14 17 25 38 2%

268 Rig Opfer Uresk above Never 3 3 5 5 & & 4 3 & g
Swsar Creek, near Raynesford

267 Belt Creek near Portage 10 12 22 34 Z4 7 g 17 27 17

268 Highwood Creek below Emith & 4 5 & 3 3 4 5 & 5
Cresek, near Highwood

769 Migsouri River at Fopri Benton Ip00 4300 5400 5900 5600 4000 000 s60G06 7200 000

240 Shonkin Creek below Bishop Z 3 3 3 i 2 3 & 3
Creek, nesr Highwood

374 South Fork Two Medicine River 9 10 34 14 i3 & 4 12 14 12
near Rast Glaciser

27% Seuth Fork Badger Creek 10 11 14 19 16 3 2 P2 16 13
neayr Browning

274 North Fork Badger Creek 2 10 13 18 i5 7 8 L 15 12
ngar Browning

278 Birch Creek at Swift Dam, b4 3 7 17 13 .6 3 & 13 a
near Yalisr

279 South Fork Dupuyer Ureek 2 Z 3 3 3 2 Z 3 3 3
near Dupuyer

780 Horth Fork Dupuyer Cresk 2 3 3 5 & Z z % & 3
near Dupuyer

281 Dupuyer Creek below Seoffin 7 g 13 16 i3 & 7 g 12 50
Creek, near Dupuyer

282 Birch Oreek near Velier 34 37 3% 51 LT 18 25 34 &5 33

283 Cur Bank Jresk neay Brownipg 13 22 38 58 42 5 17 31 &5 33

284 fur Bank Cresk at Cut Bank 17 23 35 51 [ 17 23 33 54 28

785 Maries River at Sullivan 130 178 244 380 280C 128 150 210 e 230
Bridge, near Cut Bank

284 Marias River neay Shelby 150 115 250 3My 290 120 150 230 310 240

287 Marise River ar "F" Bridge, 176 190 280 440 340 140 180 240 360 280
above Tiber Reservolr,
near Shelby

285 Harias River near Loma HR 18G a6 5380 3%0 1140 160 300 500 338

29 Teron River nesr Strabane 8 15 19 23 18 7 14 1 20 16

291 Mebonsld Creek near 3tvabans 8 g 2 1 10 g g g 16 10

242 Horth Fork Deep Crzek 3 3 4 & 5 2 3 & 3 &
near Choteau

293 south Fork Deep Creek 3 3 4 ] 5 2 3 4 3 &
ngar Choteau

294 Desp Cresk near Choteau 7 7 9 10 g & 7 ? G 2

735 Teten River nesr Dutton ke a4 58 94 58 37 4z 35 58 55

295 Miggourl River at Vipgelle 4600 5200 HE00 74080 400 43100 4500 £000 TG0 A300

28% Lost Oreek at mouth, neay 3 5 7 ¢ 7 4 5 ] g &
Urica

29% Yogo Creek ar mouth, near Wb 7 H 3 A .7 .7 i Z z
Urics

299 Middis Fork Judith River, .3 5 2 3 2 o 4 .3 s}

near Utica

301 Sputh Fork Judith River at 1 1 2 z 2z ] i 3 4 3
Indlan Hill Campground, ‘
near Utics

3103 Judith River sbove Courineys 5 7 g 12 10 3 & B ia g
Creek, at Utica

346 Tast Ferk Big Spring Oresk 3 % 5 g 7 & & & 8 )
sz mouth, nsar Lewlstown

307 Big Spring Creek above g2 100 110 126 119 96 a8 100 Y 115G
forromwoad Creek, nesr Hanover

109 fottonwood Ureek at Highway 2 3 4 3 Z 2 3 4 3
250, near Lewlstown

310 Beaver Cresk at county road, & 7 g i6 g 5 & 7 i ]
near Lewistown

317 Big Spring Lresk sr wmouth, T 82 25 110 48 74 Bg 89 00 gz

neay Lewlstown
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streemfiow charactariszéiss fof pecepbar and Fanuary-~Continued

December JENUBTY
Sive
T g.90 0.80 .50 Q.20 @M G.90 G.BD  9.30 4.20
312 warm Springs (reek above 45 40 1006 110 1040 @6 160 110 110
Meadew Creek, near Hilgew
413 Judith River near Winifred 240 256G 470 540 420 244 240 490 &40
315 gow Creek below forks, 2 3 3 & &4 2 i 3 k1
near Cleveland
315 Missouri Blver near Landusky 4500 5640 63060 1950 6960 L5600 3200 5800 §330 &
117 Marth Fork Musselshell River 5 5 [ ? 5 4 & & 7
near Delpine
1158 Checkerboard Oreek near .3 L2 i 3 L7 LB 1 7z
Checkerbeard
319 Spring Creek below Whiterail g 3 3 4 & 2 2z 3 A
Cresk, nNear Checkerboard
320 Harth Fortk Musselshell River 5 ] & g 3 5 5 7 g 7
near moeuth, neavr Martinsdale
321 alabaugh Oreek at mouth, H 2 2 3 3 H 2 2 3 Z
neay LENNSD
127 Cottonwbod Creek below Looo i 8 He i g & 7 2 11
Cresk, neayr Martinsdale
%27 Seurh Fork tusselshell River 1 14 21 27 22 8 11 i7 Z3
above Martinasdale
174 Big Elk freek 3t mouth, s 6 8 it 7 .1 -3 5] &
at Twodot
325 Musselshell River at Harlowoen a7 47 67 g1 iz 31 43 35 T4
39% smerican Fork near Harlowion 1 Z 3 k3 3 .8 1 2 3
3310 Careless Ureek below Little .5 .5 W8 H 1 W ] B 1
Careless Uresk, neat
Hedgesville
131 Swimming Woman Creek below o 5 6 B .7 A W B L8
bry Goulee, nearv Franklin
333 Mussgelshell River neay Roundup i6 25 57 114 71 24 34 52 110 &4
335 Flatwiilow Cresk below the 2 3 3 i1 g 3 3 & g 7
forks, near Grass Hange
338 Musselshell River near Mosby 7 31 &7 130 82 i1 21 70 120 86
139 Big Dry Creek above Lirtle bry g 0 A B 1 it g 0 .8 H
freek, near Yap Norman
340 Litrie Dry Creek neav G A .2 2 2z i g 21 i
Yan Norman
a 7 1 P 3 G g . 2

341 Eig Dry Creek near Van Horman

Y lneludes estimated spring flow of abour 40 cubie fest per second, based on information providad by

_ Momtana Department LE Fieh, Wildiife and Farks.

tipeludes estimated spring flow of about 10 cubie feet pey second, based on information provided by

 Montana Department of Fish, Wildlife end Parks. :

‘pgrimated long-term monthly srreamflow characteristics may nob raflgct the current flow regime
pecause of upstreal streamfiow regulation.

vSrream L8 known to be dry except for periods of runcff,

 subtracti 7 cubic feet per second.

Sq¢yeam is known to be dry except for periods of vunoff, Caleulated flows were adjusted by
subtracting & cubic fest per zecond.

Caleulated flows were adjusted by

o
o



streanflow for specified month exceeded KX percent af the years,
iy mean monthly streamflow for spscifled month, in cublc feet pev gecond]
Februgry March
20 G.80 §.50 Q.29 QM .20 G BD g.50 3,20 M
& 4 3 7 5 & & 4 3 4
- Lakeview W5 L3 B B .7 .5 N ] & !
3 ye LT 1y Lakeview i W L2 L2 .2 .2 .2 L2 .2 .2
4 Greek near Lakeview g 9 e 12 i0 E] 2 g HEE ]
500 Greek near Lakeview .2 .3 N L5 .4 2 23 R4 e N
Karrows Creek at mouth, W .1 .2 .2 .2 . .1 W2 .3 L2
qsar La?ev;ﬂw
i rear Lakseview 3 4 5 ] 3 3 & B 4 4
T Tear ;akeview b ] W6 .5 .7 o L5 .8 i .9
ook B 16 31 47 £3 49 26 42 58 L] 67
Rarch, neay Lékez;ew
10 Peet Ureek at county road, A -3 o 1 o7 .5 R L8 i ;
neay Lakeview
1} Long Cresk near Lakeview 2 4 P 3 z 2 Z Z 2 2
12 East Fork Clover Creek at L5 .6 .8 i % .G .7 1 2
mouth, near Monids
13 Red Rock River below Lims E 14 2% 31 iz 7 13 21 z8 21
Reservoir, near Monlda
14 Cabin Creek above Simpson .2 W2 .3 L4 .3 .2 2 o .6 b
Creek, neay Lima
15 Indian Creek above Simpson .3 .3 g2 .5 B .3 .3 G LF B
Creek, near Lima
PG Simpson Creek above Indian ] 23 N .6 ] .3 4 N .8 W&
Creek, nsar Lima
17 Deadman Cresk near Del Z z 3 & 3 3 3 & 5 3
14 Big Sheep Crsek belo 32 33 39 46 4% 36 3% 46 53 43
Muddy Creek, neay Dell
19 Hed Bock River at Red Rock 144 140 160 84 170 120 144G 170 200 190
76 Black Canyon fLreek near Grant H 1 z 2 1 Z 2 3 2
21 Shennon Creek near mouth, .3 A .5 .7 .53 K] o ] i .7
near Grant
2 ¥rying Pan Creek near Grant .8 1 ¥ P4 i 1 i z 3 F4
23 Trapper Creek ab mouth, L2 N LG .5 o L3 L3 o5 LB L&
near Grant
24 Bear Cresk nsar Grant 2z 2 2 4 3 2 z 3 4 3
2% Bleoedy Dick Cresk near Orant 7 2 10 i6 12 g 9 12 17 13
76 Horse Prairie Uresk near Grant 21 25 30 41 32 k] 31 19 63 47
27 Rape Cresk above reservolr, . .2 .2 .3 .3 -7 .2 L3 -3 A
near Grant
28 Painter Craek near Grant H § Z 2 2z 1 2 3 3 2
29 Browns (anyon vfiﬂﬂ near Grant .7 .9 H P 1 B 1 1 2 2
30 Medicine Lodge Creek neay Grant 2 4 & 8 & 5 6 Ed i3 77
32 Pole Cresk near mouth, Wb 23 .7 i LB 25 .6 .9 : 1
neay Polavis
33 Resevvoir €Ve@k at mouth .6 W7 1 i i .7 R i i 2
near Polsa
i4 East Fork Dyce &t mouth, b .5 ] .G .7 .5 .6 ) 1 ;
near Polaris
1% West Fork Dyee Urssk atf mouth, .2 .3 .3 .5 R .2 L3 .5 .7 .5
near Polaris
3% Grasshopper Creek near Dillon 14 21 27 33 27 27 3z &i 73 53
37 Beaverhead River at Barretls 180 230 310 360 300 Z00 270 330 430 360
38 East Fork Blackeail Craek 11 i1 13 1% 15 12 13 14 20 15
near B
%9 West Fork Blackrall Creek 4 5 [ 8 5 3 & E] iG g
near Dillen
40 Rlacktail Deer Lresk an 27 34 40 34 31 36 5 53 44
near Billion
41 Beaverhead River near BDillen 260 300 380 470 380 280 324 £10 5I0 420
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4 march--Lontinued

g i e g for Fabruary an
Febraay Maraoh
(.50 .20 oM .94 GLBU Q.38 Q.20 38

Hest ¥
near

48 Lotionwood O

near 3

-tk Fork Gresnhorn (reek
ar mauth, vear Alder

51 Ruby River abowve raservolr,

neay Alder

54 No

52 ar rest Service
. mear Sheridan
53 {reek at Forest

Seryvice houndary, Dear
Sheridan
54 Ruby River near Twin Bridges
%% Rig Hole River nsar zekson
86 Andrue Creek near mo
neatr Jackson

Creek at mouih, nesr
aokson

vernor dreek ar Jackson

w Springs Creek at Jackson
Cresk pear Jackson

ke Oreek near

near Wisdon

#bo Francis
r Wisdom
i ar mouth,

iadon
Gé eek near mouth,
neay Wis
6% Bwamp Lre
near Wisg
56 Joseph Oreek at mouth,
sor Wigdom

ail Oreek near Wisdom

shy Creek at mouth,

near Wisdom

Creek at Forest Service
voundary, near Wisdom

70 Jonnson Oreek near Wisdom

71 Mussigbrod Crzek near Wisdom

77 Noveh Fork Big Hole River

mourh, ngar Wisdom

i1 oBig le #iver below Horth

Yark | near Wigdom

4 Pintlar fresk near Forest
Service boundary, nesr Wiadom

Big Hole River below Hudd
Cresk, near Wisdom

Fightrap Cresk at mouth,

Wise EBiwver

e
(o

)
Ll

near

Lamarche Oreek nesar Wise River
Seymour Creek near Wise Biver
Tenwile Creek at moubh,
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Table b,--Escimstsd

mopthig strsanfliow sharacterisetics for Fabrumary

snd Harch--Gontinuad

st s ket

Februsrs March
Site
Hery Stream name G.90 G.50 .50 .20 Om .90 Q.89 .50 .20 O
87 Twelvenils Ureek at mouth, H H 2 z Z H z 3 Z
near Wise River
23 Bullivan Orsek at mouth, 1 2 2 2 1 Z2 2 3 2
near Wise River
84 Oregon Creek near mouth, 3 .2 W2 .3 .3 2t .2 L3 -5 .4
near Wiase Rlver
25 fallifernia Cresk above Amsrican 1 z Z 3 Z 2 z 3 4 3
Crgek, near Wise Blver
9% american Oresk a2t mouth, 4 o 6 -8 B o b W5 LB 1 .9
neay Wise Blver )
a7 Sixzmlle Tresk at mouth, .2 L3 Wb .5 N +3 L3 ] B LB
near Wise River
%% ¥rench Oresk near mouth, 3 3 % & 4 3 & 5 & &
nesr Wise Blver
%0 Deep Creek neasr Wise Rlver 14 13 18 27 20 4 13 i7 i5 g
o7} Bear Creek near Wise River .6 .7 -9 i .9 B ) i 1 .8
91 Bryant Creek at mouth, E L 2 3 2 i Z Z 3 3
neay Wise River
97 Big Hole Rlver naar Wise River 50 170 200 270 218 180 200 240 328 280
3% Jobnson Creek at mouth, .7 B 1 2 3 W8 H 1 2 Z
nesr Wiss River
94 Mesdow Uresk near Wlse River 1 2 2 3 2 i Z 2 3 3
%% lacobson Gresek at south, & 7 E 1z iR 7 8 HY] 14 11
near Wise River
9% ¥ono Creek an wouib, W7 ] 1 2 H .7 1 H 2 1
neay Wise Biver
%7 Wyman Creek at mouth, 3 4 5 7 5 L 3 & E4 7
near Wiss Blver
58 Lacy Creek at mouth, 2 i 3 4 3 2 3 & 5 &
near Wise River
3% Gold Creek at mouth, i H H z 2 i 1 2 2 2
near Wise River
160 Parrengail Cresk at mouth, 3 10 13 16 13 0 P2 15 20 i&
nesr Wise River
1011 Sheep Creek at mouth, 1 i 2 3 Z i 2 Z 3 3
near Wise River
107 Wise Biver nesr Wise River 31 3z 38 40 35 i 34 4G 4% &g
101 Admon Creek &t mouth, .8 i i 2 1 .3 i 2 z 2
nesr Wise River
104 Jerry Oreek near Wise Rlver & & 5 7 3 4 4 3 7 ]
16% Divide Creekr at Divde i 2 3 3 3 2 2 4 4 4
106 Canyon Oreek neay Divide V4 3 4 4 4 z 3 & 3 3
a7 Moose [reek neay Divide 3 3 4 6 3 & & 5 7 %
6% Trapper Cresk near Melrose 3 3 4 5 4 3 4 5 é 5
09 famp Cresk al ¥Melrose W5 1 2 2 1 i 2 2 5 3
10 Big Hele Blver near Melrose 180 290 340 454 379 320 350 420 550 470
11 Willow Greek near Glen 3 & & 8 7 3 & 7 2 7
117 Birch {reek near Glen 3 & 7 g 7 5 & 7 g 7
193 Hells Canyon Creer neayr 1 Z Z 3 2 2 2 Z 3 3
Twin Bridges
114 Jefferson River near 880 470 1100 1300 1100 9iC 1080 1265 1300 1280
Twin Bridges
115 Whitetsll Cresk near Whitehall i 1 2 3 2 3 1 2 3 z
117 Eoulder Biver above High Ure 13 19 26 33 28 23 Z5 34 &8 39
Cresk, near Baaln
118 Soulder Rlver neay Boulder 19 25 33 42 33 36 34 43 52 50
115 Lirtle Bouldsr River near 5 & g 10 g 7 2 10 15 11
Boulder
130 Boulder River above Cabln 25 30 38 &7 39 33 39 &7 &5 34
zuleh, near Bowider
171 Roulger River neay Cardwell 3 37 47 38 48 43 48 58 74 &7
122 South Boulder Rlver nesy 7 8 11 14 11 & 9 0 14 5
Igfferson Island
9% jefferson River af Sapplngion 980 1090 1200 1400 1300 31100 1300 14060 1900 1400
174 South wWillow Creek near Fony 7 4 12 17 14 12 i3 18 22 7
195 Horth ¥illow Creek at Pony 7 7 i 12 it 15 11 j2 18 13
126 Willgw Creek near Haryison 17 24 25 3 7 5 8 30 . 38 31
127 4 4 3 5 5 3 & 7 ? 7

Norweglan (rgek neav Harrison
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1465
T4t
147
148

Wrasla A
G Bd s

[
£

Jefferson Blver neay
Thrae Forks
sadisan River nesy
West Yellowsions
Duck freek near
West YellowsLong
Couger Lreek neay
West Yellowsione
Graviing Creek neaz
West Yellowsione

fed Canvyon Lreek near
West Yellowstone
seuth Fork Madison Biver
near West Yellowstone
Watkineg Cresk neay
Weasr Yellowsrohe
Trapper {reek near
Wesr Yellowstonsg
wadison River below Hebgen
take, near Gravliing

Zabin Creek near
West Yellowstone

Fagvey Lreek neay
West Yellowstons

ik River at mouth,
near {(ameron

Soap Creek at mouth,
near Camerosn

% Antezlope Oresk ap mouth,

near Cameront

west Fork Madison River
near Jameron

Sguaw Creek neay {ameron

Srandard Oresk near Cameron

Huby Creek near Caveron

indian Oreek near Camercn

Madison Blver nesy Lamsron
Blaine Spring COreek

near Cameron
0'Dell Creek near Enmls
Jack Creek nmear Ennls
Maoore Creek at Ennls

Moreh Fork HMeadow Creek at
Forest Service boundary,
near Enonls

Worth Fork Meadow Urask

st Highway 287, near Ennis

Madison River helow Ennis
fake, near McAlllster

Hot Springs {reek nesr Norris

Chervy Oreek near Norris

Magison River near
Thres Forks

Gache Creek at mouth, near
West Yellowatone

Taylor Oreek nesav Grayling

Porcupine Oreek nearv
Cslliatin Gateway

Gallatin Biver above West
Fork, near Big Sky

South Fork West Fork Ggllatin
#iver near Gallatin Gatsway
Middle Fork West Fork Gallatin
River near Gallatin Gateway

West Fork Gallavin River
near Gallatin Gateway
Squaw Creek nesay Gailarin

Gateway
#ellroaring Cresk
near Gallatin CGateway
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Table H.«»Fstimatad monthl

y stresnflow charecieristics for Faebrusry and Harch--Uontinued

Februay March

Hire

nNo Stream name G.90 Q.80 G.5 0.2 aM .50 G.80 .50 (.20 G

169 Sguch Fork Spanish Creek 7 g g i1 @ 7 7 8 11 g
near Hallatln Gateway

171 Spanish Creek neawr 15 i7 21 i5 21 18 18 24 27 Zt
Gallazin Gatewsy

171 Gellatin River near 240 276 3tg 335 310 250 210 319 376 310
Geallatin Dateway

172 Big Besr Crask near 3 3 3 4 3 3 3 3 & 4
Callatin Geuewsy

173 South (ottonwsod Creek 10 1 32 15 i3 10 i1 13 i5 13
nesr Gallatin CGateway

174 Baker Cresk near Maphattan® B8 75 85 39 LE] at a7 1060 118 100

$75 Rocky Lreek near Bozeman 6 k] il i4 12 10 1 15 2z 17

176 Bear Canyon Oresd near Bozeman 3 1 2 3 2 i 2 3 5 &4

177 Sourdough Cresk near Bozeman 7 8 10 11 10 8 2 10 12 £

178 Fast GHazllarin River at Bozeman 3 a7 45 51 44 &3 51 56 &6 &0

179 Bridger Creek near Bozeman 3 5 7 19 & 7 8 1t 24 13

180 East Gallatin River 27 33 46 59 4% 42 52 61 30 5%
near Belgrads

181 Eastr Fork Hyalite Oreek 2 2 3 4 3 2 3 3 4 3
near Bozemsn

187 West Fork Hvalite Cresk 5 & 7 Ed 7 5 5 7 8 7
near Bozaman

183 Hyalite Creek at Hyslite 12 13 17 21 17 i1 14 17 23 H:
Renger Station, near Bozeman

184 Hyglite Cresk above 3 & & & 3 3 3 4 5 3
interstate 90, negay Bozeman

185 Thompson Cresk near Belgrade 21 25 30 35 9 20 23 0 34 2%

184 Ber Hart Cresk near Belgrade 27 8 29 32 29 27 28 29 32 ag

187 hReese Creek near Belgrade 5 5 7 8 7 [ & ? g 2

$88 Fast Gallatln Blver near 140 144 180 180 170 150 1648 170 213 180
Manhattan

V8% Callatin River near Logan 600 650 40 8B40 750 700 740 860 350 B850

190 Sixtsenmile Cresk near Ringling .8 2 & 5 3 z 3 11 32 26

191 3{xteenmile Creek near Maudlow i6 17 A 29 24 20 23 28 41 E

197 Sizteenmile Creek near Teoston 18 2 28 37 31 26 3 41 58 47

193 HMissourd River near Toston 3100 34460 3RO 4200 3800 1264 35040 3900 4800 41400

194 (row Cresk near Radersburg & 3 g HY g 7 7 o 12 0

1$% Dry Creek near Toston 2 2 2 3 3 3 3 3 3 3

195 Deep Creek below North Fark, & =} 2 g 8 & 7 g 140 10
near Townsend

197 Buck Oreek near Tewnsend 2 3 3 3 3 Z 2 3 & 3

188 Confedsrate DJulch near Winston 4 4 4 5 3 4 4 4 & 5

195 Reaver Creek near Winston i H 3 4 3 i 2 4 ) 4

200 Avalsnche Gulch near Winston .7 i 2 z Z H 2z P 3 3

201 Spokane Creek near East Helena 3 3 4 4 & 3 3 4 3 5

262 Moouire Creek at county read, & 7 7 8 7 7 7 7 8 5
near Last Halengz

203 Trout Crssk at mouth, i 11 12 14 13 13 14 15 18 1%
near Fast Helena

204 Prickly Pear Creek nesr Clancy 16 18 2% 5 24 20 23 27 38 3G

20% Prickly Peer Creek at mouth, 21 22 25 31 28 26 5 3z 39 a4
near Sast Helena

206 Tenwile Cresk nesr Rinmind ] .5 H Z i . .9 2 3 Z

207 Tenmlle Creek near Helens 3 4 6 7 & 3 5 7 1 1

208 Sevenmile Ureek near mouth, i 1 2 2 z 2 2 3 4 3
near Helena

209 Tenmile {resek at mouth, z Z 3 5 & 3 3 3 g &
near Bast Helena

710 3liver Cresk at Incerspate 13, S 8 g 11 10 g 4 i 13 11
rear Helena

211 Beaver Oresk at mouth, 5 & 7 4 g 3 7 g 10 g
ngar East Helena

712 Eikhorn Creek nmear mouth, 3 3 & [ & 3 4 4 5 5
neay Wolf Creek

233 Willow Dreek below Elkborp 1 Z 2 2 2 H Z 3 3 3
Cresk, near Wolf Creek

52



Table &.--gs:simernd monthly streanflow characievistive for February

and ¥apch--Lontinuesd

Februay Merch
Site
Ho Stream nams 2.98 0.80 .30 0,20 GH .90 .80 0.50 9.20 aM
714 {Correnwood Creek above Beartooth .3 o B B .. «3 W7 W7 LB
Ranch, near Walf lrask
717 a Greek at mouth, 4 & ? 10 & 7 g 15 28 17
r Canvon (reek
2?18 Canvon Creek below {oiisawood £ 3 11 5 12 0 14 26 49 3
Craek, near Canyon Creek
119 tittle Prickly Pear Creek 18 14 23 28 i 2z 5 kil 44 4%
neay Canyon Creek
220 Lyona Treek near Wolf Creek 5 3 ] 7 & & & 8 i E]
221 Woif Cresk ar mounth, z 2 3 3 2 3 4 8 &
at Wolf Creek
772 Lirrle Prickly Pear freek 41 4% 62 77 &5 “h &0 72 H i g1
near Welf Creek
23 Wegner {reek near Craig® 0 ¥ o g 8] g i 4 O 0
224 Stickney Oresk near Cralgh ! G g it 3 g G H 0 g
326 Middle Fork Dearborn River at & ) 8 10 2 & 7 g 12 10
Highway 200, near Wolf {reek
227 Scuth Fork Dearborn River at 3 S 7 2 7 4 & g 12 2
Highway 434, near Wolf {raek
778 Dearborn River near Cralg &2 46 57 71 &1 42 54 77 106 &4
22% ¥lat (reek aboeve Sisw Uresek, 7 7 10 13 i 7 14 E) 22 14
near Lralg
230 Sheep Creek a2t mouth, 7 8 10 13 10 7 E g 12 g
rear LCascade
2312 Rerth Fork Swmith River at 2 2 3 3 3 i Z Z 2 2
Highway B%, near White
Sulphur Springs
233 South Fork Smitk BRiver at mouth, 4 8 11 17 12z 3 12 H ! 2% 19
near White Sulphur Springs
234 Smith Bilver below forks, nsar & 7 g 19 9 3 & 8 i i1
#hite Sulphur Springs
235 Blg Birch Creek at mouth, ngar 12 15 5 37 33 20 3 4% HuY &4
whire Sulphur Springs
256 Hewlan Oreek below Chareoal 3 4 5 7 5 4 3 7 13 g
Gulch, near White Sulphur
Springs
237 Camas Creek near mouth, nesr 3 4 3 & 5 4 5 7 1] 8
white Sulphur Springs
238 Emith Biver neay fort Logan 1 88 110 130 120 93 114 140 185 150
239 Sheep Creek near White 7 ? g 1t 7 S 2 11 B
Sulphur Springs
240 Sheep Creek near mouth, near 9 12 14 18 i3 10 12 5 18 17
Whice Sulphur Springs
241 Fagle Creek near mouth, nesv 1 2 2 2 Z i 1 Z Z 2
White Sulphur Springs
262 Bock Creek below Buffazle Canyom, 5 3 8 9 7 & % 3 10 g
near White Sulphur Spvings
243 Tenderfoot Cresk below South 8 G 11 14 11 H 3 10 it 140
Fork, near White Sulpbur
Springs
244 Swmith River npaarv Eden 65 88 138 130 150 &z 118 (=14 248 170
245 Hound Oreek near mouih, 9 i2 14 H i4 a 11 17 23 1%
near Uascade
746 Migsouri River nesr Ulm 1z60 4400 5100 £500 3300 3750 4500 5780 8800 3708
247 Horth Fork Sun River 47 32 14 H a5 48 53 &1 a0 &8
nzar Auguslsa
248 Sun River near Augusta 25 1440 $80 260 220 38 155 200 316 230
249 Sun Biver bhelow diversion dam, &% BY 120 168 120 &1 95 120 184 148
near Augusia
250 Willow Creek near Andevson Z 2 2 3 2z 2 2 3 4 3
Lake, near Auzgusia
231 Borth Fork Yillow Oreek below 2 3 3 4 3 3 3 & 5 4
{utrock Creek, near Augusta ~
254 Smith <reek npear Augusta % 5 8 16 10 2 10 i3 17 i7
25% Ford freek neay Augusis 3 & a 11 g 7 7 g 15 12
256 Elk Creek near Augusta H: 2z 30 46 33 18 1% 28 53 34
257 Sun River at 5iams 120 130 180 250 190 48 84 148 258 170
258 Missourl River nsar 3700 4700 2900 73080 3800 £380 s1e0 140 2100 BEOO
Great Falls
61 Dry Fovk at mouth, at Heonarch & g 7 g 7 3 & ] 4 &



wle §.--Hatimsted monthiy streamfiow charactariztices for Februsry and Harch--Continued

Februsary March
Site
Ho 5.90 Q.80 0.5 G0 om 0,80 §.80 4.50 .26 QM
967 Tillinghasc Creek above 4 5 5 2 & 5 5 & g 7
Joice Cyes near Monarch
767 Pilgrim Greek st mouth, & 3 & 8 7 3 3 7 14 8
near Honarch
264 Logging Creek at Logging Creek & 5 & 7 & 5 5 & 7 &
fampground, meatr Monarch
255 Belt Cresk near HMonarch 15 21 2% 41 3 14 24 31 43 35
766 Big Dtter Oreek above Never 4 3 b & ¥ 3 & @ 15 i3
Gwest Creek, negar Raynesford
247 Belt Cresk near Portage 8 11 17 28 18 3 13 24 37 27
268 Highwood Creek below Smith 3 4 4 3 4 3 3 3 4 4
roek, near Highwood
249 Missour:i River at Fort Bentom 3740 4760 6000 7600 610D 4300 3300 £300 80600 8500
770 Shonkin Creek below Bishop i 3 3 3 3 1 2 £ s
Cresk, near Highwood
271 South Fork Two Medicime River & 7 9 11 g & 7 g G g
near East Glacier
773 Spuch Fork Badger Creek 8 2 12 13 12 3 10 i3 18 14
near Browning
274 North Fork Badger (reek ¥ S it 14 1t 8 g 12 15 13
near Browning
978 Birch Creek at Swift dam, .2 2 8 43 27 2 Z 4 3 e
near Valier
579 South Fork Dupuyer (reek nesr 2 Z z 3 3 Z 2 3 4 3
Bupuyer
280 Morth Fork Dupuver Creek neart z Z 3 & 3 2 3 3 5 4
Dupuyer
281 Dupuver Creek below Scoffin 7 g 1t 14 12 19 12 26 32 22
Creek, near Dusuyer
287 Bireh Creek near Valier 38 41 51 65 55 22 2% 1 210 160
283 Cut Bapk Creek near Browning 11 4 35 62 51 2% 33 7 200 120
284 Cut Bank Creek at Cut Bank 16 23 a5 21 57 37 Li 94 250 150
985 HMarias River st Sullivan 130 180 280 450 319 230 250 380 830 5760
gridge, near Cut Bank
286 Marias River nzar Shelby 130 160 260 810 320 230 160 400 900 810
987 Marias River at TF" Bridge, 150 154 3190 608 370 274 310 47¢ 1508 710
ahove Tiber Reserveolr, nsar
Shelby
26§ Marias River nesr Lomx 140 220 420 630 420 130 220 3%¢ 730 480
356 Teton River near Strabane 7 H 17 21 17 &4 & 14 18 13
291 Mehonald Creek neay Strabane & 9 9 1t 1G 10 10 i1 14 12
297 North Fork Deep Creek 3 3 4 3 &4 3 3 5 & 3
neay Choreau
223 Sputh Fork Deep CUreek near 2 3 & 5 & 3 3 & & 3
Choteau
294 Deep Creek npear Choteau 7 7 8 it g & g 16 14 11
3% Teton River near Dution &0 &7 &7 45 86 52 72 12¢ 200 170
794 Hissouri River at Virgeils 3300 3200 £700 8400 6500 4606 5740 7200 2104 7600
247 Lost Creek at mouth, near 4 ] & a & 5 6 7 10 8
itica
248 Yogo Lreek &t mouth, neay .3 ] i 2 i 5 .2 3 3 3
Urica
294 piddle Fork Judith River 0 0 1 .8 .5 4 .2 7 2 1
near Utica
301 Socuth Fork Judith River at i i p 2 H .7 .8 i 1 i
indian H#ill Campground,
neay Urica
233 Judith River abowe COUrEngys 4 5 7 g & 3 4 i 6 &
fresk, at Urlcs
S$pring Creek at 4 5 & & & 3 5 7 2 8
srown
hove 100 G0 116 118 110 0 8g 1o 138 1140
nesy RAnOVeEr
Cotronwood Creek at Highway i g 3 3 z 1 i z 3 3
234 near Lewilstown .
16 Beaver Crsek at county road, 5 g 1% 1 15 3 10 16 61 47
near Lewistown
211 8ig Spring CTresk at meuth, g2 BE 35 1040 94 &8 &3 95 138 ER

neatr Lewlsiown

(v
=



sted monthly streamflew characteristics for Fabruary and #a roh--Lontinued

iatis 7
February Mayeh
Site "
Ho Srreem nBATe Q.90 GLE8C .50 G.20 oM ¢.2% Q.30 G.50 Q.20 M
117 YWarw Springs Greek above 25 100 100 $1g 164 @7 160 130 110 110
adew Craek, near Hilgev
udith Ri near Winifred 240 At 530 540 4880 240 310 560 710 B4G
w Creek below Forks, z 2 3 E 2 2 3 4 "5 4
neay Cleveland
116 Migaeurl Rivey near Landusky 47200 5504 7200 5300 7340 3500 H604 BA00 TEDRGD 8900
117 Horth Fork Masselsghell 4 5 & 7 & 5 & 4 iZ 2
Riwver, near Delpins
318 Checkerboard Creek neay B .8 i 1 i L " i H H
Zheckerboard
31% Spring Creek below Whitetaill Z 3 3 4 2 z 2 3 5 4
tirezk, near Checkerboard
320 Morth Fork Musselghell River 5 & 7 % 2 & 7 2 14 it
near mouth, nsarv Martinsdale
3271 Alabaugh Creek at mouth, H Z 2 2 2 i % 2 z i
ngar Lennep
322 Oottonwood Creek below Loco ] 7 g 14 8 3 5 é 7 5
Cregk, near Marcinsdale
473 Spuch Fork Mussaishell River 11 14 20 26 21 14 17 g 53 37
above Martinszdale
324 Big Elk Creek at wouth, 21 3 ? ¢ ] .3 .7 8 12 7
at Twodot
425 Musselsghell River ar Harlowton 3% 45 &5 g7 70 53 62 as 150 110
324 American Fork near Harlowton o .3 H z b4 g 4] 3 5 z
330 Careless Oresek below Little b .6 1 Z 1 .2 .6 4 2% i3
Careless Creek, near
Hedgesville
. Women Creek below Dry 3 4 .5 .58 .3 .2 3 -3 .5 .6
Coules, near Franklin
143 Musselshell River near Roundup 24 37 43 166 110 50 a0 140 2%9 220
31% Flatwillow Creek below the 2 3 3 5 & 3 4 7 7 &
forks, near Grass Hange
elshall River near Mosgby 25 31 120 z8e 2290 12 130 270 £30 558
. Dry Creek above Little Dry o 0 i 50 e .3 3 a0 &G0 156
reek, near Van NHovman
340 Litrle Dry Creek near o O 2 42 18 Z 5 3z 210 11c
Yan Horman
] O 3 S8 62 3 7 73 640 350

341 Blg Dry Creek near Van Horman

Pnciudes estimatsd spring flow of about 40 cubic feet per secend, based on Information provided by
Mophana Depariment of ¥ish, Wildlife and Parks.

Tinclug sstimated spring flow of about 10 cubic feet per second, based on inforpation provided by
Montena Department of Fish, Wildlife and Parks.

ifsrimated long-term monthly streamflow characteriscies may not reflect the current flow reginme
hecause of upstream streamflow regulation,

“Sryeam is known to be dry except for pericds of runoff, Caleulatved flows wevre adjusted by
subrracting 7 cubic fest per second.

S9rream is komown Lo be dry except for periods of runocil. Galeulated flows were adjusted by
subtracring & cubic feet pavr second.




wohle 7.--Bstimated monthly stresmflow charasteristics for April and Hey

cified month encseded XX percent of the years,

[9,%%, monthly nean streamflow o7 spe
in cuble fest per second; W, wmean ponthly streamflow for specified wonth, iIn cubic feet per second]
Aprii Ma
Hite
Ho. Stresy name 3,80 G.BO 3.5 .28 oM 4.90 .80 .50 Q.24 G
Hellroaring Oreek near 5 7 13 23 16 41 52 70 93 71
Lakeview
% Corral Oreesk near Lakeview B .9 2 3 2 4 ] 7 0 2
3 Antelope Creek near Lakeview .3 23 . 1 o7 Z 2 2 3 2
4 Red Rook Creek nesr Lakeview G 13 a 39 2 L 75 g7 130 98
5 Tam Creek pear Lakeview "3 i 2 ] 3 g i1 11 18 12
& Harrows (resk at mouth, 4 -6 i 1 i z 2 % 5 q
pr Lakaview
7 fdeil Greek pear Lakeview 3 5 12 2z 15 35 44 58 75 57
2 Jones Lreek nesyr Lakeview i Z 3 4 3 5 ¥ g 13 10
% Red Rock River near Kennedy 180 220 350 320 A30 170 244 360 590 3BG
Banch, near Lakeview
10 Peetr Oreek st county vosad, 1 2 3 5 3 3 7 11 i5 11
near Lakeview
1} Long {reek near Lakeview 3 & 7 13 e 17 23 28 40 30
1% Egst Fork Glover Creek at 2 2 4 5 4 & 8 12 17 13
mouth, near Menids
13 Red Bock River below Lima g 21 40 73 53 184 220 250 4580 330
Hessrvolr, near HMonida
14 Cabin (reek zbove 3impson ] .7 i 2 H s 3 3 5 4
treek, near Lima
15 Tndian creek asbove Simpson H 1 2 z 2 4 4 5 7 2
Creel, near Lime
16 Simpson Cresk sbove indian 2] i 2 3 2 & 5 & g &
Creek, near Lima
17 Deadman Cresk near Dell 5 7 3 4 10 15 19 21 31 2%
{8 Big Sheep Creek below Muddy 49 62 749 108 26 31 40 53 g% 7
fresk, near Dell
19 Bed Reck River at Red Rock 178 190 276 370 280 78 106 250 470 310
76 Black Canvon {rsak near Grant 3 & 3 g & Ed 11 13 22 15
21 Shennon Creek near mouth, k] H Z 3 z 3 Z & g &
near Grani
2% Prying Pan Oreek near Grant 3 3 5 7 3 ] 3 13 1% 1é
23 Trapper Lresk at mouth, .7 1 3 3 2 2 4 5 7 3
neay Srant
24 Bear Orsek near Urant & & g 14 10 12 H 31 43 a3
2% Blgedy Dick Creek near Grant 17 25 42 85 &7 iz 20 160 210 H
2% Herse Frairvis Cresk near &4 ) 100 140 110 100 130 210 340 354
Grant
27 Rape Creek zbove raservyolr, 4 LB 1 2 1 2 Z 3 4 3
ngay Grant
28 Painter (Oreek near Grant 3 5 7 i 8 16 28 28 37 %
29 Browns C{anyon Cresk near Grant 2 3 3 7 5 1G 13 1 25 19
30 Medicine Lodge Creek near frant 2 14 18 33 23 392 4% 55 B85 5%
32 Pole Crzek pear mouth, i 3 3 4 7 g 12 i i3
near Polaris
33 Hegervoir Cresk at mouth, Z Z & & 4 5 7 11 16 12
nesr Folaris
34 East Fork Dyee Creck at t 2 4 3 5 & g 11 4
mouth, near FPolaris
35 West Fork Dyce Creek at 8 .8 ! 2 2 3 4 5 7 3
mouth, near Polaris
36 Girasshopper Creek neay 54 42 71 e 7& 42 57 100 180 110
billaom
37 Beaverhead River at Darretts 230 230 370 520 420 200 340 350 830 3F0
38 Tast Fork Blacktsil Oresk 12 2% 3z 5G 38 48 4 110 140 1168
ngayr Pillon
1% YWest Fork Blackrall COresk g i1 15 20 18 17 23 28 42 3¢
ngay Dillon
40 Blacktail Deer Creex 3% 42 34 47 55 45 &3 75 120 a8
neay Dillon
4% Reavernead River near Dillon 210 2310 389 30 430 35 o8 180 454 374



Teble 7.--fFgrimated nmonthly stressfiow charagteristics for Epril and May--Lontinusd

lEnLE

Anril Mavy
g
# Stream name 0.%0 4.80 §.58 4,25 o 2,30 .80 2.50  0.10 o
47 Beaavevhead Biver neay 2840 360 480 710 RZ20 [ 140 &0 LA0 340
Twin Bridges
43 Coerral Creek at moutrh, § z 3 & 3 3 8 8 12 2
nagy Aldey
44 {osl Cresk at mouth, 3 & b 11 g 13 17 % 34 Z6
near Alder
4% Ruby River asbove Che 11 i4 23 33 25 40 50 75 100 7%
forks, near Alder .
45 Fast Fork Ruby Hiver st 4 ] 9 14 10 £ 4 s 46 36
mouth, near Alder
47 West Fork Buby River at 5 7 it 17 i 22 28 A0 3E 42
mouth, nsar Aldey
4% Totronwood Sreek st mouth, & S 12 15 14 iz 32 4 £3 45
ngar Alder
4% Warm Springs COreek atr 31 54 53 75 63 a1 21 117 §50 121
mouth, near Aldar}
5% Merth Fork Gresnhorn Qreek 3 & & g 7 11 14 1% 27 21
at mouth, nesy Alder
%1 Ruby River above reszervelr, 114 120 150 270 135 2&0 300 414 530 430
near Alder
52 HMill Creek at Forest Servics 7 g 17 31 21 54 &85 g0 120 G4
boundary, near Shevidan
83 Wisconsin Creek at Forest 7 13 28 17 52 &2 H 164 T
Seyvice bounday, near Sheridan
54 Ruby River near Twip Bridges 52 100 126 %0 200 £3 120 238 380 253
55 RBig Hole Biver near Jackson 13 15 22 43 2% a5 & 1A0 170 140
%4 Andrus Oreek near mouth, % 7 1% iE:] 13 20 23 38 B3 44
near Jackson
37 Fox Creek at mouth, near 3 3 & 13 2 1 H 25 36 25
Jackson
58 Governor Creesk near Jackson 13 28 46 72 51 74 23 1748 230 180
5% Warm Springs Craek at Jackson 13 1% 31 &7 34 50 &2 iid 130 110
&0 Miner Crezek mear Jackson 13 18 23 23 24 43 30 75 110 B2
&1 Big Lake Cresk nsav mouth, ] 8 i3 20 5 25 32 47 T3 50
near Wisdom
42 Steel Cresk above Francis 3 ] g 13 ¢ 11 14 iz 45 3%
Creek, pnear Wisdow
&3 Francis Creesk at mouth, 4 5 12 20 i 21 29 48 &5 50
near Wisdom
54 Steel freek near mouth, 7 iz 20 34 24 34 44 78 1o 82
near Wisdom
&% Gwamp Creek near mouth, 7 14 8 59 33 52 £8 130 215 180
near Wisdom
£4 Joseph Creek at mouth, 3 ? i1 i5 i2 ig 33 5 39 47
near Wisdom
67 Trail Creek near Wisdonm 20 35 83 110 73 230 270 370 480 3ae
48 Ruby Creek at mouth, 7 12 21 i3 24 L4 50 Go 130 27
neay Wisdom
£% Tie Crask at Forest Servige 10 13 21 33 24 31 i ] HA R B9
boundary, near Wisdom
70 Johneon Creek near Wisdom ) H 17 28 20 38 45 Fh 140 7%
71 Mussigbrod Ureek near Wisdom 3 & 15 32 15 38 47 180 i85 170
7% Merth Fork Big Hole River &0 48 120 280 1480 1840 250 374 814 510
near mouth, near Wigdom
73 Big Hole River bzlow North 250 414 370 220 70 g2g¢ 1666 TG0 2400 1750
Fork, ngar Wisdom
P4 Pimtlar Creek near Fores: & 1 31 58 3% 0 13 280 460 3ig
Bervice boundary, nesr Wisdom
75 Big Hole Biver beslow Mudd 280 450 523 1000 720 BI0 11006 1FO0 Z700 190D
Creegk, near Wisdonm
76 Fishtrap Creek at wouth, nsar £ 1% 30 60 39 23 P10 118G zio 200
Wige Riwver
77 Lamarche Oreek near Wise River 16 i3 29 28 18 9% 120 180 275 176
TE Seymour Oresk near Wise River 11 15 24 s 6 38 £% 93 130 %
7% Tenmile Creek at mouth, & 5 3 i3 iG 245 % 3% 50 &G
near Wigse River
80 Zevenmile Crsek at mouth. near i H 2 3 3 3 & & 13 g
Wige River
81 Corral Oreek an mouth, nesr i z 3 & 3 ! 7 15 14 ERe]

Hige ERiwer



Tohle 7.--£siimated moathly wtrezmflow characteristies for april and Hay

e im0 e

Aoril Ma
Zite
Ho. Stream name 3.50 0.80 G50 .20 QM G50 Q.80 3,50 .30 OH
8% Twelvemile Creex at mouth, 3 4 7 Hy 7 18 29 8 36 29
n{dr Wige River
Creek at moutn, 3 5 7 11 3 19 Z3 31 40 3z
near Wise River
84 Oregon L*9L< near mouth, 3 .7 1 z H 2 3 & @ 5
near Wiss River
25 california Oreek above éme ican 4 3 kS i2 g 11 15 23 33 25
Creeck, pear Wise R*vgr
246 American Craek at mouth, nesr 1 2 3 & 3 4 & g 17 3
Wige River
27 Sixmile Creek atb mouth, neay .8 H Z 3 2 4 ) 7 2 7
Wise River
88 French Creszk near mouth, near 7 i Té 22 18 20 8 &% 59 Ldy
Wize River
2% Deep Creek near Wise Hiver 25 44 &6 99 71 108 130 250 344 i
35 Rear freek near Wise River .8 i 3 7 4 3 12 17 23 17
g1 Bryant {resk at mouth, near 3 4 7 1 8 13 i6 24 33 25
Wise River
33 gig Hole Rivey neav 440 &38 870 1400 10060 1200 1504 2380 36060 2600
Wiss River
91 johpson Cresk af mouth, near 2 3 5 7 o 7 k4 14 20 i
Wise River
94 Meadow Cresk neav Wise Biver [ s 8 12 & 15 19 27 37 24
% Izcoehson Creek af mouth, 15 pas 32 50 38 g5 110 150 180 150
near Wise RBiver
3¢ HMono Lreek at wouth, near 2 3 3 ? 5 e 12 7 73 18
Wige River
97 Wyman Ureek at mouth, near 3 i i8 28 20 39 47 87 g1 70
YWige River
38 pacy Creek at wouth, near & 7 HY 18 13 8 33 &7 62 49
Wige River
99 goid Creek at mouth, n=ar 3 % & % 7 15 18 25 3z 25
Wise Riﬂﬁf
100 pattengail Creek at mouth, 20 8 41 64 46 48 116G 150 216G 160
neal Wise River
101 Sheep Dreek at mouth, neat & 5 8 12 8 18 2z 1 41 32
Wige Rivex
107 Wise Eiver near Wise River 45 56 75 P10 &3 260 354 500 THO 540
103 Adson Creek ab mouth, near z 3 5 8 & H HA e i 21
Wise Hiver
106 Jerry Creek near Wise River b 8 15 23 9 37 4% 7 99 Ph
165 Divide fresek at Diwvide 4 3 g 20 13 14 ] 40 £0 43
106 Canyon Cresk near Divi de 5 & 12 27 18 46 54 8% 45 &9
107 Moose Creek near Divide 7 9 13 18 14 17 22 37 =1 3¢
108 Trapper Creek near Melrose 3 B 10 18 13 36 33 &3 58 43
109 Camp Creek at Melrose Z 3 7 IE: g 13 17 ih 51 2%
110 Big Hole River near Melrose 660 1068 1300 2160 1300 1960 2300 3300 5004 3800
111 wWillow Oreek near Glen 7 8 10 15 it 23 20 37 48 7
117 Bireh ©resk near Glen 8 G i1 17 12 28 33 % 59 %1
113 Hells Canyon fresk neal 3 2 10 7 13 17 2 30 2z
Twin Bridges
114 Jefferson River onear Twin 1300 1600 2300 3000 2300 2000 2400 3760 53G0 4000
Bridges
114 Whiterail Treek neart Whirehall 3 3 4 5 4 8 13 23 37 25
197 moulder River above High Ore 45 62 110 180 130 220 260 410 554 430
Creek, near Basin
118 Boulder River negar Boulder 5% P 140 240 3t 2180 3340 520 T0G 530
119 Litrle Boulder River g 13 17 27 Z0 31 5 &8 B3 71
nesar Boulder
190 Boulder River above Cabin 52 g 120 206G 140 230 R i85 480 390
ulen, near Boulder
121 Bouider River near Cardwell 76 98 150 240 180 80 320 HF0 50 480
137 South Boulder River near & 10 15 25 H 33 35 4% 4% x4
Jefferson lsland
123 jefferson River at Md?piszO 5@@ 1800 2300 3300 2600 2200 2700 4000 57060 4400
124 South Willow eek neav Fo 14 148 30 45 31 1 P4 g 40 G4
125 florth Willow Oreek at Pony 11 13 18 23 15 1 k3 44 63 3]
126 Willow Creek near Harrison 5 4] 41 54 42 4] 33 .58 99 &3
127 Horwegian {rsek near Harrison 8 g 10 12 10 7 g 1z 14 L

55



April Ha
Srream nane G.50 G20 Qrt .30 8O 50 .20
TiY erson River npear 2700 3zee 77060 18040 2300 4300 G200
s Fores
1AG River mear 450 540 480 £40 (3 200 i
fzliowstong
33 3% 41 94 110 148 180
28 53 41 130 154 160 220
3 Qdy 96 &3 1%0 230 280 400
West Ye wRLONR
134 Red Lanvon Ureek near 3 S 5 21 23 21 28
Wagl Yellowstone
Fork Madiscn River nesy 110 130 10 175G g0 210 260
West Yellowstone
136 Watking Creek npeavr Z & 13 g 33 37 37 53
Weat Yellowstone
137 Trapper Lreek near é 4 8 & £ 21 22 Z9
West Yellowstone
198 Madiseon River below Hebgen £O0 1400 925 2340 315 594 1E00
Lake, near Grayliing
155 Cahin Cresk near #3 et 33 Hyat 40 188 2540
West Ysllawstoneg
145 Bmaver Lreek near 45 &2 33 150 190 230 310
West Yellowstong
141 Eik River azt aouth, 44 &8 4% 140 166G 210 2F
near Lamersn
142 Soap Creek at mouth, 3 3 & B 10 ié 1
near Cameron
143 Antelope Uveek at mouth, 24 32 26 35 42 S8 76
near Cameron’
144 West Fork Madison River 72 118 a4 180 HE:1e 250 330
near Lamerocn
N : Creek ngar Cameron 7 13 22 15 47 54 57 7E
146 S rd Creek near Cameron 5 16 17 12 25 32 46 67
147 Ruby near Camercn 4 7 % g i5 22 6 3%
148 Indian {rsek near Cameron 9 45 &7 58 170 200 250 335
149 Madison HBiver near (ameron 310 1200 3760 1200 7540 1000 1506 2080
150 Blaine Spring Dreek nesy 23 25 9 2 3 34 38 X ]
Cameron
151 'Dell Creek pear Ennis 99 150 120 tia 136 140 150 150
152 Jack Creek near Ennls 4 23 35 235 55 70 83 130
143 Moore (reek at Ennils 1 3 & 4 g 14 12 7
154 Nerth Fork Meadow L{reekr at 16 30 19 &7 58 B3 120
Forest Service boundary,
near Epnis
155 Horth Fork Meadow Cresk at G 21 HES 34 41 A2 5
hway 287, near Ennisg
155 Madisen River below Ennis 1500 2i00 1600 1100 1300 100 2550
Lake, near Mcoallister
157 Hot Springs Creek neat Horris 11 20 14 Z3 30 3% 55
158 Chevrry Cresh near Horvis 38 &1 &3 72 %3 140 200
154 Madison River near a4 2100 1600 1100 1300 2000 2504
Thres Forks
160 Tache Greek at mouth, near Y 13 14 28 33 43 55
West Yellowstone
181 Taylor Creek near Srayling 32 45 34 120 1560 210 284
15 : i3 Z6 17 51 50 P &
kit 3440 &8 580 LG 950 120G
. West Fork Gallatin 30 84 41 110 140 180 254
.r near Gallabin Gateway
165 micdle Fork West Fork Gallatinm 12 23 15 3% a7 [} 87
r near Gailatin Gateway
1886 Gallatin River B4 ER 4 T4 1RO 220 326 430
say Gailatvin Gateway
187 Cresk pear i8 25 43 30 7z B& 100 130
latin Gatesway
168 caring Lresk iz 32 55 KE] 48 120 150 e

near Gallatin Gataway

5%



for April and Hag--Continued

Table 7T.=- monthly atreanflow charecteristics
April May

Sire

Ho. Streasn name 3,590 .80 .50 &, 20 o] .38 .80 Q.50 9.20 0w

160 Seuth Fork Spanish Creek g ta 24 48 31 g1 100 140 190 150
near Galilstin Gateway

170 Spanish Creek neart 22 30 46 £5 57 120 150 230 320 74D
Galiatin Gateway

7% Geliztin River near 320 370 440 540 490 1160 1480 1500 22040 1800
Gzllatin Gatawsy

172 Big Bear [reek near 4 & & 11 & 19 25 33 50 38
Gallavin Gateway

173 SZputh Cottonwood Cregk 13 EE:] 12 27 20 45 57 72 a9 73
near Gallatin Gateway

174 Baker {reek near Manhattan® 85 1ie 130 170 140 130 194 27¢ 350 ZBG

175 Rogky Creek nsar Bogeman 24 18 45 72 30 52 58 108 140 $i0

175 Bear Canyon LCreek near Bozemen 5 & 11 20 13 1% 29 30 43 ¥

177 Spurdough COresk neay Bozeman 11 13 19 28 23 44 &5 £3 93 62

178 fest Galiatin River at Bozeman 84 28 160 I8 170 140 180 280 354 270

179 Bridgzer L{reek near DBuzeman 24 iz 59 90 &2 63 kA 140 20 160

180 Fast Sallatin RElwer neav 86 110 160 250 190 150 230 3R0 464 370
Belgrade

151 Fast Fork Hyalite Cresel neat & 5 7 g 8 23 26 an k3 31
Bozaman

1872 Wast Forg Hyalite Creek neav g 9 12 15 1 38 29 53 59 46
Doz eman

183 Hyslite Creek ar Hyallite 12 z3 35 52 39 a2 100 130 176 140
Ranger Station, nearl Bozeman

184 Hyslite Cresk sbove 3 & 16 34 22 57 &8 2 120 85
interstete 20, near Bozeman

185 Thowpson (resk near Belgrade 21 27 3z 41 33 26 a0 40 44 37

186 Ben Hart Oreek near Belgrade 27 29 31 33 3t 29 30 35 a7 k1A

187 Reeas (reek near Belgrade 7 8 12 18 13 22 26 40 B4 &7

182 Fasy Tallztin Biver near 180 204 240 350 258 440 570 780 1600 7RO
Manhattan

182 fzllatin Rlver near LOgan 780 240 1100 1400 1160 1100 1540 2300 700 2200

190 Sixteenpiie Cresl neav ¥ 9 3G 15 49 4 8 14 5% a4
Ringling

191 Bixreenmile Creek near HMaudlow 34 37 56 83 38 58 72 120 175 150

197 Sixceenmile {reek near Tosion 48 51 17 130 G1 130 160 218 atG 230

193 Misaocuyrl Rlver near Tosion 3700 L0006 5600 FI00 37090 L6800 3200 R700 12000 23880

194 Crow Cresk near Radersburg 19 13 20 34 23 79 &8 124 160 139

185 pry Creek near Toston 4 5 g 15 10 19 24 31 2 33

196 Desep Creek below Horch Fork, 10 1z 20 37 26 54 &6 35 114 i
near Townasnd

197 Duck Creek near Townsene 3 & g 14 10 21 26 33 45 34

198 fonfedsrate Gulch near Winston 3 7 12 zZi 14 30 38 50 68 52

199 Bgaver {reek neay Winaton & 7 e 30 18 27 32 51 B0 5%

200 Avaianche Gulch near Winston 3 3 & i1 8 1¢ 23 23 iz 22

20% spokane Cresgk near East Helena 3 5 2 15 i0 16 21 28 39 29

907 HeGuire Creek at county road, & & 2 Y 9 G 10 i1 §7 1%
nazy Easf Helensa

203 Trout Lreek at mouth, 18 16 18 23 18 29 35 &0 56 42
near East Helsns

204 Prickly Pear Creek near Clancy 33 34 50 71 52 52 63 100 130 110

205 Prickly Pear Sresk at mouth, 3% 36 48 74 55 43 110 130 190 1460
nesr East Helena

206 Tenmile Oreek near Rimint 3 5 13 24 16 37 54 73 0 84

387 Tenmile Creek near Helens g HE an L4 i3 47 53 4% 130 g7

308 Sevenmile Cresk mear moullh, 3 4 & in 7 iz i5 i6 4 17
neay Helsana

209 Tenmile Gresk st mouth, near 7 8 T4 24 15 22 28 4B 73 53
Eaest Hzlena

210 Silver Cresk at Interstate 15, 12 12 15 13 16 16 17 23 27 24
nesr Halena

211 Beaver Lresk at mouth, g 11 i3 20 ié 18 20 23 29 2R
near bast Helsna

212 Rikhorn freek neay mouth. 3 5 & 11 2 12 it 28 27 21
near Wolf Creek

213 Willow Creek below Elkhorn 3 & 7 13 i z27 31 34 S0 36

Cresk, near Woll Creek

~

&0



snd day--Lontlnued

T.o~-Estimated monthly sireamflow charactesristice for Aprlil
Anrdl Maw
Srreim Damse G.50 3. HE GLAD 0,20 josy .94 G.80 .50 .24 O
iz el arke& shove Beartooth H 3 & 4 g 13 18 P4 17
3 Holf Oresk
e at mouth, near 7 12 25 38 25 5 3% 54 4 &2
ek below Opttonwood 2 20 45 7o G5 4% 5G 448 198 130
Lre gy Lan yon Creghk
719 jitrle Prickly Pear Creek 2 32 &0 1o i 28 43 L] 18 1240
near Csnyon Creek
220 Lyons Creek near Holf Craek & g 13 ig 14 24 28 34 44 37
771 Wolf Creek ac mouth, at = & H 20 13 2% 36 41 58 iz
Wolf Cresk
297 1irfle Prickly Pear Cresk naar 6 92 156 230 186G 130 170 338 R85 A80
Wolf fresk
773 Wepner Creek near Craig” s 2 7 15 & 15 i3 39 59 41
2724 Suickney Cresk near Craigh It i 5 12 7 12 17 33 % 34
226 Migdle Fork Dearborn Biver &t 5 13 27 0 32 4 82 120 164 120
Highway 200, near Wolf COresk
777 Scuth Fork Dearborn RBiver at 4 12 Z7 50 3t 51 &6 120 150 129
Highway 434, near Wolf Creek
38 Dearborn River near Lralg 31 @1 184G 354 200 274 A0 £70 10600 HED
229 ¥lat Creek above Slew Craek 7 18 14 3 5 31 61 100 160 ERRY]
pear Uraig
230 Sheep Cresk at mouth, near 11 15 31 3 36 57 77 190 310 1c
Cascade
237 Horth Fork Smith River at 3 5 i1 24 ié &7 18] 330 220 410
Highway 8%, near White
Suliphur Springs
73% Sputh Fork Smich River at H) HE: 27 47 ki 38 3] &7 148 73
mouth, near wWhite Sulphur
Springs
394 Smith River below forks, neay g 14 27 59 KE; 118 40 25640 380 280
White Sulphur Springs
235 Big Birch Creek ab mouth, 43 3% 81 104 74 39 43 130 250 178
ngar White Sulphur Bprings
2538 MNewlan Creek below Charcoal i H 16 22 i 7 16 20 36 48 33
Gﬁ“g% near White Sulphur
Sprin
237 Camsas Vrea% near woubh, nesr 7 10 16 29 20 38 47 32 76 54
White Sulphur S?riﬁga
238 Smith River near Fort Logan 130 145 194 258 210 160 200G 270 380 328
239 Sheep Creek near Whnite Sulphur 10 iz 18 30 it 35 (2 89 130 g4
Eprings
240 Sheep Oreek near mouth, near 18 25 5% 110 59 150 190 250 450 320
Hb-:e Sulphur Springe
241 Eagle Oresk near mouth, near 3 4 g 19 i2 2% 37 &7 71 5
white 3ulphur Springs
747 Recok Creek below Buffale Canyon, 9 11 25 37 5 51 &3 B2 120 &8
near White Suiphur Springs
24% Tenderfont Sreek below South 11 37 38 73 3] ¢ 140 230 318 220
Yfark, near White Sulpbur
Springs
744 Smich River near Edan 185 210 360 580 420 360 460 250 1500 986G
245 Hound Creek near meuth, 24 31 &1 106 76 8% 130 279 430 300
near Cascade
746 Missouri Biver near Ulm 3800 4200 &700 3800  &EOD 52040 6300 9200 130048 9800
247 Horth Fork Sun River neavr &7 B8 160 304 200 810 26( 1200 15030 1300
Auguste
24% Sun Hiver nesr Augusta 150 230 525 240 H00 13040 900 2960 3800 ZADO
24% Sun River below diwversion dam, 57 110 238 420 240 290 340 770 1404 EAR
neay Augusta
250 Willeow Creek near Anderson 4 4 H He g 23 5 Z 38 i8
take, nesr Augusis
25% Herth Fork %1iieﬁ Creek below & & 5 7 & g H i3 18 14
currock Cresk, nsar Augusta
254 Smith fresk nesy Augusia & H 1 34 23 42 52 74 ot 75
2%5 Ford Cresk near Augusis 5 g 18 23 17 z4 37 &1 8% G4
355 21k Cresk neay Augusts 21 25 ki 66 45 25 85 220 330 224
257 Bun Rivey af Bios@s 1040 150 300 £19 1ap 180 334 79 1700 1100
260 Hissouri River nzar L5G0 5000 78G0 10000 7L 8140 TRGS 11000 15000 12008
Great Falls
26t Dry Fork at mouth, at Monarca g i2 23 44 30 &2 78 100 150 110
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Yahle 7.~-Zstimated monthly

strsamflow characteristics for AEpril and #ay--Gontinued

April Masy
Strean 0.940 Q.80 .50 .28 o G.%30 .80 .50 GLED 3
Tiliinghast Creek zbove 7 g 15 24 17 30 38 53 Fh 58
Inice freek, near Monarch
Pilprim Creek at mouth, 12 H 26 44 28 46 &1 23 130 %5
near Honarch
ing Creek at Logging Ureek 7 8 i2 At 14 ik 3¢ 44 5% 45
ppround, near Monarch
reek near Honarch 24 45 88 188 1240 Z30 340G 554 258 630
rer fresk above Hever 7 2 iz 18 14 H 2 30 42 31
© Creek, nsar Ravnesford
; Belt Cresk near Fortage 30 46 100G 2740 140 260 Kyae 340 1200 7
Highwood Cresk below Smith & 7 15 33 2 55 74 84 1o 855
Creek, near Highwood
Missouri River at Fort Bepton 480U 5100 7760 100000 7200 ET70G BOL0 120G00 0 18040 12000
Shonkin Creek below Bishop 2 5 H 29 18 43 57 78 118 81
Oreek, near Highwood
sourh Fork Two tedicine River 10 i35 28 a1 39 130 15¢ 300 520 340
near East LGlacier
South Fork Badger Creek near 19 26 41 84 L5 158 17c 210 276 220
Browning
Horoh Fork Badger Crsek neay 18 s 38 55 42 148 150 200 &0 200
Browning
Rirch Creek at Swifrn Dam, & 7 13 114 54 83 130 244 376 250
near Valier
South Fork Dupuyer Oreek neat &4 6 10 1 i0 2 27 38 56 3%
Dupuyer
Morth Fork pupuyer CUreek near 3 7 11 17 iz 3z 38 30 &5 5
Dupuyer
Dupuyer (reek below Scoffin 1 H 35 37 3% &3 77 (R 156 310
Creek, near Dupuyer
Birch fresk near ¥aller 17 i3 71 150 100 22 32 &8 40 G4
cur Bank Oreek near Browning &7 83 120 150 126 340 360 430 430 400
Cut Bank Creek at Zut Bank 80 G4 208 368 240 280 360 350 870 520
Marise River at Bulliven 480 5060 G50 1350 970 1300 1600 2304 3200 24460
Bridge, near (ut Bank
Marias River nesar Shelby 428 520 1160 1500 1109 1400 18060 2600 37460 2700
Marias River at "F" Bridge, 490 610 1200 1700 1200 1766 2100 3000 4300 3200
sbove Tiber Ressrvolr,
near Shelby
Marias River near Loma 400 490 830 1304 B350 10030 11090 1400 1700 1400
Teton River near Strabane 3 11 25 47 3G 26 46 86 120 g7
MeDonald Creek near Strabane 11 11 13 15 14 14 13 14 16 ia
Horth Fork Deep freek neay 7 ] 15 23 H 40 47 53 8z 55
Choteau
south Fork Deep Creek near 7 9 4 22 i5 37 44 &0 78 62
Chotean
Deep Creek near Choteau 12 13 18 5 1% 3 23 34 43 38
Teton River near Dution 73 100 150 254 186 58 118 340 440 330
Missouri River at Virgells 5300 5200 8540 2000 G100 F100 G800 13000 19008 14000
Lost Creek at mouth, near Ytica 10 13 21 i3 23 45 55 75 110 g3
Yogo Creek at wouth, near Utica 2 3 & 4 9 25 8 % 3% 8
Middlie Fork Judith River near & B 12 18 14 71 95 130 60 138
Urica
South Fork Judith River at i 3 5 15 g 27 32 7 32 37
Indian HEll Campground,
neay Utica
Judith RBiver above fourtneys 5 14 26 50 39 160 120 170 230 170
Creek, =t Utica
fast Fork Big Spring Creek at 5 12 23 38 27 44 4 a9 140 98
mouth, near Lewistown
Big Spring Creek above 138 140 180 220 190 220 260 320 385 338
Cottenwood Creek, near Hanover
ootronwood Creek ar Highway 3 5 13 23 14 33 [31] 66 124 75
200, near Lewilstown
Beaver Creek at county road, 15 240 28 39 33 30 x5 50 I 33
near Lewisiown
Big $pring Creek at mouth, 130 150 230 330 250 358 464 £20 906 740

near Lewisiown



Tahle J.ewFstimated monthiy streanflow oharactaristics for April and #ay~~Continued

April Ms

Bite

o Igrean name .90 G.80 .30 0.2¢ GH G.90 G.E0 0 4.59 0 G.20 S

312 Warm Springs Cresk abovs 3 100 118 116 110 g2 28 108 110 140
Maadow Cresk, near Hilger

313 Judith River mear Winlfred 260 295 500 730 526 280 360 530 728 344

31% Cow Creek below forks, 4 5 2 12 g 1z 15 21 31 23
near Clevsland

31& Missouri River near Landusky 6000 FH00 9260 14004 10000 FIOU O OI0000 14000 21600 16000

%17 North Fork Husselshell River 7 11 17 i7 1] 16 i pLA 40 246
near Delpine

318 Checkerboard {resk near i 2 4 g & 13 i% 20 3% 22
Checkerboard

319 Spring Creek below Whitetall 5 8 18 27 18 8 a5 78 1ig EN
Creek, near Checkerboard

370 Horth Fork Mussslshell River g T4 23 38 27 48 57 &3 160 73
near mourh, near Martinsdale

221 alabaugh freek at mouth, z 4 g 37 i1 z3 38 43 85 47
near Lennep

332 Cottonwoopd Cresk below Looo 7 13 30 64 49 94 15 190 Z90 200
Creek, near Martinsdale

323 South Fark Musselshell River 43 54 3% 160 110 106 178 310 436 320
above Martinsdale

324 Big Elk Oreek at mouth, 2 5 14 23 i3 13 21 A 52 43
gt Twodot

325 HMussslshell River at Havlowoton 43 71 130 240 170 64 136 360 £30 395

376 American Fork nesr Harlowton & . 3 H 4 W .8 3 10 7

330 Gareless Oreek below Little i 3 5 13 g HY 12 13 20 $5
Carsiess {Uresek, near
Hedgesville

131 Swimming Woman Creek below Dry 3 i 3 & 4 16 12 t4 21 15
Coulee, near Franklin

3133 Musselshell Rlver near Roundup 38 55 {REt] 324 200 93 120 316 700 440

335 Flarwillow Oreek below the 8 i1 Z1 4% 33 &7 Hut 126 170 130
forks, near Grasg Renge

435 Mugssishell River near Mosby 34 58 180 540 350 64 100 360 360 §30

33% Big Dry Dreek above Little s 1 & 27 58 .1 1 3 17 i3
Dry Creek, near Van Norman

340 Litzle Dry Cresk near Z 2 & 3 LY i Z 5 17 17
Yan Horman

341 Big Dry Creek near Van Norman 3 4 15 5G 100 i 3 3 34 35

lipciudes estimated spring flow of sbout 40 cublc feer per second, based on information provided by

Montans Department of Fish, Witdlife and Parks.
2includes estimated spring flow of about 10 cublc feet per second, based on information providsd by

Montansa

Department of Fish,
iggrimated Long-term monthly streamflo

Wildlife and Parks.

heoause of upstream streamflow regulation,

*Srreanm is known to be dry
subtracting 7 cublic feet
*Srream is known to be or¥
subtracring 8 cubic feet

gxcept for perieds of runoif,

per ssecond.

sxcept for pericds of runoff.

per secend.

632

Calculated flows were adjusted by

Caleulated flows weare adjusted by

w characteristics may not reflect the current flow regime



mahle B,--Istimsted montaly st reamfiow chara

(G.XE, monthly mean atreanflow for specif
cond; UM, mean monthly grreanflow for spec

in gcubic fset per

ied month excesded BX perc

t€ied month,

srerietics For Jusme and July

gnt of the years,

in cuble feetr per second}

June Jisl
Site
Ho. Seream nams 7.%0  G.80 G.50 Q.20 oM .90 Q.80 4.3D 0.2% O
t Hellivoaring Creek near Lakeviaw 39 51 77 P00 24 ig 4 34 &3 a7
% Corral Creek near Lakeview & 5 a ig g 2 3 4 4 4
3 Anteleps Cresk near Lakewiew % i kS & 3 L3 W3 . 3 .
4 Red Rock Cresek near Laksview &8 53 @5 $40 100 i4 30 41 52 43
%  Tom Oreek ngar Lakeview ¥ 2 14 21 i3 k] 4 7 )
& Harrows Crask at mouth, near i i 3 4 3 - .5 3 i
Lakeview
7 fdell Creek mnear Lakeview kit 39 50 85 &4 i3 18 5 33 27
g Jomes Lresk near Lakeview & 5 14 124 e z 2 3 3 4
5 BRed Rock River near Kennedy 120 170 270 330 80 48 57 1i0 174 1260
Ranch, nsar Lakeview
10 Peser fvesk ar county voad, near 4 5 10 14 10 Z 2 3 4 3
Lakeview
11 Long Creek near Lakeview i3 1% 3z 46 34 ? 4 12 18 13
12 Hagt Fork Clover Creek &b mouth, ] £ 11 ié iz 2 z & 5 4
ngar Monida
17 med Rock River below Lima 288 380 460 558G 478 250 276G 330 410 340
feaervolr, near Monida
14 &sbin Creek above Himpson Cresk, Z 2 & & 3 .7 1 2 2 2
near Lima
15 indian Creek above Simpson 3 4 7 g 7 1 2 2 3 2
Creek, near Lima
1% Simpson Creel sbowve Indian 3 4 7 10 ] t 2 Z & 3
Oreek, near Lima
17 pesdman Cresk nsar bell 19 12 24 3% 28 4 5 8 13 2
18 Big Sheep Creek below HMuddy 45 51 a1 140 S4 41 a7 &4 50 67
Zyeek, near Dell
{9 Red Rock River at Red Rogk 90 120 128 420 230 150 180 240 2% 250
20 Black Canyon Oreek neatr Grant & E 15 22 ié 3 3 o) 8 &
5% gShennon Cresk near mouth, nest 2 3 ] 3 H 1 i 2 3 2
Grant
32 Frying Pan Jresk neat Grant 4 7 i1 17 i3 Z 3 5 [ 5
73 frapper Creek st mouth, nEaT Z 3 5 i % .8 i 2 3 Z
Grent
24 Bear Greek near Grant i 17 29 40 31 5 7 g iz 16
25  Blpody Dick Creek near Grant 62 7 150 220 i6i 3 9 &4 56 47
24 Mores Prairie {veek near Grant 83 130 220 330 240 42 53 j0p 140 100
27 Rape {resk above reservolir, H 2 3 ) 3 L5 . F H Z 1
nesy Lrant
28 Painter Creek near Grant 12 13 26 35 2% 4 5 g % g
23 Browns Lanyon Creek near Grant 7 10 17 4 18 3 3 % ! &
10 Medicine Lodge Creek near Grant 33 &1 75 120 83 & i0 4 &7 28
32 Pole Creek near mouth, nReay 5 5 11 1 12 2 z 3 5 4
Polaris
3%  Reserveir Dreek at mouth, near i 5 10 15 11 Z A 5 4
polaris
14 East Fork Dyce Oveek at mouth, 5 & 10 13 i 2 Z 3 g 4
near Polaris
35 West Fork Dyce Creek at mouth, 3 3 & 8 & i H z 3 2
near Polaris
4% GOrasshopper (resk near Diilon 37 52 120 200 146G 12 18 42 £9 43
317 Besverhead River al Barreiis 350 480 B0 1100 230 250 344 SBD 270 630
3% East Fork Blacktail Creek near %4 43 7 145 160 25 a0 A0 47 40
Dillon
19 West Fork Blackuail Creek near 13 17 32 31 35 & g 13 ie 14
Dillon
40 Blsekrail Deer Creesk neay Dillon 74 85 120 160 120 40 48 77 HEE 21
4%  Besverhead Riveyr near Ditlen 27 1i0 230 £10 370 28 B4 1ED 330 740

&4



Tabig H,~-Fehimetsd monthly cfreemiiow charapteristics for June and Juiyg-~Dontinued

Jung July
Stream name 0.80  0.80 Q.50 §.20 o .90 G.B0 g.50 4,20 OM

47  Beaverhead River near iwin 49 160 00 820 430 &9 12G 250 00 350
Bridges

4% €orral Creek at mouth, nesr 3 & & 11 E) 1 2 2 EY ]
Alder

44 Cogl Cresk at mouth, nesr Alder 10 13 24 34 ik 4 5 B 12 4

4%  Ruby Rlver above the forks, 33 44 7 110 83 12 15 2% 44 2%
near Alder

46 PBast Fork Ruby River at mouzh, 15 39 33 ~£8 36 5 7 11 18 72
near Alder

47 West Fork Ruby River at mcuth, M 77 39 57 47 5 & 13 1% HE
neay Alder

4R  Covtonwood Sreek st mputh, near 20 i% &5 (32 4% 7 4 ) 22 i%
Alder

4% Warm Springs Creek at mouth, 4 5 118 160 135 52 3% &8 &4 &%
near alder!

50 HNorth Fork Oreenhorn Cresk at G 12 21 30 2 3 3 ¥ i &
mouth, nsar Alder .

51 Ruby River above reservoir, 240 280 G40 50 LED GE 114 180 260 200
near Alder

57 wil: Craek at Forest Service 42 a0 128 150 120 25 38 53 74 38
boundsry, near Sheridan

53 Wisconsin Ureek at Forest Service 53 53 26 136 9% 17 24 38 54 (3
houndary, near Sheridan

54 Ruby River near Twin Bridges 84 130 340 350 380 g 170 249 A50 250

55 8ig Hole River near Jackson 140 160 200 240 260 24 &4 ¥ 118 &5

56  Andrus Creek near mouth, nsar i 21 37 5% 40 & 8 12 19 14
Jackson

57 Fox Oreek at mouth, near Jackson 31 H 25 37 27 & ) 8 12 3

38 fovernor Lreek near Jackson 53 a5 160 230 370 27 a3 43 &9 i3

5% Warm Springs Creek at Jackson 48 65 110 180 120 1% 1% 35 hat) 33

50 Miner Cresk near Jackson 108 116 §48 160 1440 28 35 57 93 70

51 Big Lake Creek near mouth, near 20 27 46 68 A0 7 2 15 23 i3
Vil sdom

52 Sreel Creek shove Francis (reek, 15 17 28 40 31 4 5 & i1 g
near Wisdom

63 Franels ODreek at mouth, near 18 z4 47 63 43 & 7 12 18 12
Wisdom

54 Steel Cresk near mouth, near 8 43 F3 110 74 1% 14 7% 3% 23
Wiadon

&5 Swaump Lresk near mouii, DEAr 41 TG 1a0 180 130 16 20 30 43 Z
Wisdon

66 Joseph fresk av mouth, near 21 26 43 &3 47 H ) 13 20 1%
Wisdom

7 Treil Creek near Wisdem 37 1I0 270 410 284 38 40 37 73 38

8 ERuby Cresk at mouth, near 34 340 88 130 4 i1 13 21 35 23
Wisdom

5% Tie Creelt st Forest Service 41 51 B3 128 a3 i3 17 27 43 30
boundary, near Wisdom

70 Jeohnson (reek near Wisdom 31 4 75 114 B 8 2 17 34 19

71 Mussigbrod Creek near Wisdom 28 33 128 190 120 E g 18 27 17

72 Horth Fork Big Hole Rlver near 180 300 520 746 559 66 a3 130 180 145
mouth, near Wisdon

73 Big Hole River below North Fio 1200 18G8 33100 23160 70 290 392 820 650
Fork, near Wisdonm

74 Pintlar (reek near Forest Service 33 100 220 330 230 i5 i8 32 42 34
boundary, near Wisdom

7% Big Hole River below Mudd G 1300 2200 3550 23640 188 320 650 1040 i
Creek, near Wisdom

76 TFishtrap Ureek af mouth, 10 28 176 210 190 18 18 34 &4 5
near Wise River

%% Lamsarche Creek nsay Wise RElver &7 1350 210 280 218 4] 37 &7 S 71

7% Seymour Creek nesr Wise River 45 57 23 140 108G 14 12 30 47 34

79  Tenmiisz Treek =f mouth, nesar i8 z 36 52 ig & 7 i1 17 1z
Wise Rivery

205 Sevenmils Creek at mouth, near 3 A 8 11 & i 2 Z & 3
Wise River

21 Oorral Oresk arn wmoulh, Nasr 4 3 g HE) i H 2 3 & 2

Wige River



vabige B.~~Fstimsted monthly stresmflow cheractsristics for Juns and tulgw+Uontinued

June Jul
Site
Mo . Srream name 5.%0 .80 G.50 .28 oM 3.9¢ 3.80 Q.30 0,20 M
87 Twelvemile [reek at mouth, near P2 15 28 37 28 & 3 & 12 G
Wise Rivar
83 Suiliwvan Creek st mouth, near 14 i 29 41 31 3 & g 13 10
Wise Hivery
84 Orepon Ursek near mouth, nesar Z 2 & 5 & .6 .7 3 ) H
Wige Hiver
85 California Creek above American g 12 73 34 23 4 3 & 12 3
Creek, neay Wise River
85 American Cresk at mouth, near 3 %4 2! 12 3 H 2 3 & 3
Wige River
7 Sixmils Creek a:f south, nsar 3 3 & k4 ? 1 ! 2 3 2
Wise River
88 ¥French Oreek near wouth, near 18 2z 41 52 45 & 8 14 22 15
Wise Riwver
29 Deep Creek near Wise River 84 150 214 300 230 43 53 73 5% 74
30 Rear Creek near Wise River 6 10 17 24 18 3 4 5 7 &
91  Bryant Creek at mouth, near 10 13 Z3 34 23 4 5 & 13 8
Wise River
97 Big Hele River near Wise River 1140 1800 2960 4700 3200 260 450 930 [ asy 490
53  Johnson Creek at mouth, neay 5 7 i3 9 A Z 3 4 7 5
Wise River
g4 Mesdow Creek near Wiss River it 15 26 38 2 4 5 B 13 G
g%  Jacobson Oreek at mouth, near Th 97 180 2i0 160G 27 36 46 i1 53
Wise River
2§ wMono [raek at mouth, near 7 g 1% 23 i? 3 3 5 7 5
Wise River
27  Wyman Crzek at wmouzh, near Wise 34 39 67 47 73 10 4 22 33 24
iver
58 Lacy freek at mouth, near Wise 21 26 45 &3 49 7 2 H 22 15
Biwver
99 Gold Oreek at mouth, near Wise 11 13 23 33 25 4 3 7 11 8
River
150 Patteagall Creek at mouth, fear 73 95 160G 230 170 23 32 52 a2 59
Wise River
10t Sheep Creek at mouth, near Wise 13 o1 9 42 32 5 & 9 14 i
River
107 Wise River near Wise River 334 580 830 1200 880 G3 140 2440 354 260
103 Adsom Creek at mouth, near Wise 8 1G i8 27 20 3 4 5 g &
River
104 Jerry Craek near Wise Riwver 31 45 76 110 80 i3 18 29 35 a0
105 Divide {reeck at Divide 21 29 5% 78 A5 & B 15 a3 i
106 Qanyon Cresk near Divide 38 51 88 130 23 2 12 24 41 6
167 Mooge Creek near Divide i5 22 37 52 39 3 g 13 18 14
108 Trapper Creek near Melvose 48 34 30 73 33 g G 17 25 18
10% Camp Creek st Melvose 12 19 4% 97 54 3 4 15 ¥ 18
110 Big Hole River mear Melrose 1600 Z7C0 4200 68400 4400 440 730 1400 2100 1500
191 Willow Cresk near Glem 3 46 53 81 (3 1% 19 258 34 30
112 Birch Greek near Glen 59 79 104 14 116 37 46 &3 &1 &6
113 Helis Canyon Cresk near Twin i3 - 16 37 27 5 7 10 15 31
Bridges
P14 Jafferssn River near Twin 2000 3108 5400 7800 5580 350 10 2000 3100 2160
Bridges
415 whitetail Creek near Whitehall 22 4 39 51 39 1 22 z5 i8 5
117 Boulder River zbove High Ore 120 184 350 a0 380 Z k1] 23] 150 94
Cresk, neay Basin
118 Boulder River near Boulder P60 234 460 174G 490 Z6 48 Bh 199 120
119 Litrie Boulder Rlver near 25 37 59 g1 [ 8 13 19 27 24
Boulder
120 Boulder Kiver above (abln 140 150 344 530 380 31 52 83 170 tig
Cuich, nzar Boulder
17:  Boulder River nesav Cardwell 70 244 428 650 454G 38 [ A 718 140
122  South Boulder Riwer nsar 11g 120 150 170 1550 4% a5 71 86 71
Jeffarson Island
193 Jefferson River at Sappingten 2060 3300 AROG BF040 &000 L0040 930 1840 3400 2400
124  South Willow Creek near Pony 47 40 EREY 185 130 18 12 45 et 50
125 Hopth Willow Cresgk st Pony 23 31 53 0] 59 5 B 23 3% Z5
124 Willow Creek mear Harrison 3 45 96 150 110 7 13 58 96 57
127 Norwepian Oveek near Harrison 5 7 10 i3 0 3 4 T8 10 ¥



Tabhis B ~~Estimated monthly streamfiow chazacieristics for Juse and Fuiy--Continued

June July
Stream pame .50 3.80 Q.50 G.20 .80 0.80 .50 Q.20 0¥

199  Jefferson Rivar near Three 2600 3600 6200 00400 5900 £33 1008 1908 372680 2390
Forks

130 Madizon Biver neay Yast 330 630 B350 0G0 BED 360 420 520 &0 330G
Yellcowstone

131 Duck Cresk near West 7z 9% 145 218 130 34 43 3B 7% 61
Yallowstone

132 Couzar Oreek near Hest 1240 140 210 3z0 230 27 36 83 128 73
Yellowstone

133 Gravliing Creek near West 210 2BC 430 540 430 53 4 P60 230 17G
Yellowaroens

134 Raed Canyon Lreek near West 16 i8 30 43 3% 2 3 G Th &
Yellowstons

13% South FPork Madison Rlver neay 220 230 284G kyat Z84 TAS 153G 190 220 $90
Wesr Yellowatons

136 Watkine Cresk near West 28 32 51 70 53 5 g i5 27 13
Yailowstone

137 Trapper [reek neav Weat 14 e 25 iz 28 4 3 g i g
Yellowstone

138 Madison River below Hebgen 220 549 1200 T80 1200 560 T80 000 1300 1000
t.ake, near Grayling

$3% fabin Oreek near Yest s 1890 300 370 300 31 47 58 150 104
Y@I?Gwstare

140 egver Creek near West 168 200 290 354 300 &0 B2 120 170 130
Yzllowstone

141 £ilk River at mouth, neay 110 140 210 a0 230 31 iy fh Had 73
Cameren

147  Soap Creek at mouth, near & ¥ 1 18 i3 2 Z 4 & &
Cageron

143 Antelope (reek ab mouth, neaw 3G 37 k] 20 &2 17 240 28 34 28
Cameron?

1446  West Fork Madison River near 150 18D 278 384G Z80 70 100 1Ll 188 140
Cameron

145  3Zguaw Oreek near (amsron 39 45 4B i 73 1 17 23 38 28

146 Standsrd Oreek near (ameren 31 &0 5 73 81 14 20 29 37 3t

147 BRuby {zesk nssp lameron 17 0 32 47 34 ? g i3 1% T4

148  indian Oreek near Jaweron 170 220 320 430 330 %1 &7 130 190G HEY

149 HMadison River nsar Cagsvon 1300 HETEY 2500 3500 2600 i100 1300 1600 08 1600

150 Blaine Spring Treek nzar Camerom 36 41 47 51 45 30 33 3% 43 i8

151 0'bell CTreek near Ennis 150 150 160 176 150 120 130 140 140 TED

152 Jack Oreek near Enpnls @2 110 150 160 150 40 54 7i &7 7t

153 Moore Cresgk at Ennis & 7 13 21 14 2 2 & 7 4

154 Worth Fork Meadow (resek at Forest 4 71 11g HEAY 119 23 34 1] iz 58
Service boundary, near Ennis

155 HNorth Fork Meadow Creek at 33 42 &7 G7 i 11 H 28 41 kit
highway, near Ennig

156 Hadison River below Emnls Lake, 1560 T8G0 2900 3800 000 1200 14600 1700 2600 1860
neay Mchallister

157 Hot Springs Creek near Horris 20 2% 42 &3 45 10 i3 19 23 20

158 Cherry Crezek near Horris 75 110 160 2Z¢ 176 34 45 &7 LS 77

1%9 Madison River near Three Forks 1600 1804 30090 4100 3iG0 1100 1360 1700 2580 1900

150 fache Creek at mouth, near 20 23 44 57 44 & 2 12 1% 14
West Yellowstone

141 Tayler Creek near Grayling 290 313p 4460 500 420 98 130 190 Z80 200

162 Porcupine Oreek near Gallatin 48 58 94 124 94 ig 72 34 50 a7
GCateway

163 @allarin River above West Fork, 1000 11086 1754 2304 1FOD 390 488 Fio 1004 264
near Big Sky

164 Sputh Fork West Fork Galletin 1280 HE3H 294 380G 250 k2 48 g7 14 97
Riwver near Gallatin Galteway

155 Middle Fork West Fore Gallatin 43 54 4 P20 G4 13 1% 32 48 36
Fiver ngar Gallarin Gateway

146 West Fork Gallatin Blver nesr 200 250 450 500 460 51 &3 150 23T 170
Galiatin Gataway

167 Sguaw Cresk aear Gallstin 61 72 116 170 120 23 29 43 62 45
Cataway

188 Hel Eraarfﬂg {reek neay 3 H Rt 170 Z&0 180 34 45 58 g3 73

Gallatin Catpway



4, -=Eztimeted monthiu streanmilow charsctaristics for Juns and Fuly--Gontinued

Tabie
June July

Site

He . Seyean Temg 0,90 (.80 Q.58 G.20 o8 G.90 .80 G.50 Q.20 foe]

169 South Fork Spanish Craek near B4 ERRY] 160 254G 194 29 44 56 44 iz
Gallavin Sateway

170 $Spanish Creek near Tallafin 14D 190 30 4140 3z 34 78 120 170 138
Gateway

1717 Gallanin River neay Gallatin 2400 2108 A260 4500 3160 730 00 1300 1800 1400
Galeway

1772 Blg Bear creak near Gallatin 28 Lés G4 B2 [ 1z 15 21 13 24
Galteway

173 South {otronwood {resek near 74 i1 120 1538 120 3% 58 53 75 57
Gallanin Gateway

174 Baxer fresk near Marhatran? 160 214G 430 590 410 37 84 110 230 148

1735 Rocky Cresk near Bozensn 35 47 B Y26 87 g 7 29 44 31

176 Bear Ganyen Crepk near Bozgnan 10 12 23 37 pai] 2 & 1 13 g

177 Sourdough Creek neer Bozsman 42 &7 73 108 I 15 2% 34 44 34

178 Fast Gallacin River at Bozsman 97 110 140 20 2068 41 45 67 34 74

178 Bridger Cresk near Bozeman &0 54 98 130 100 15 18 g 56 k1

180 FEast Gallatin River near 128 150 300 534 330 38 L 91 120 TiD
Belgrade

181 . Eagf Fork Hyallte Creelt nsay %3 50 &1 71 &1 15 i7 27 40 36
Bozeman

182 wWest Fork Hyalite {rsek nsar 80 a5 108 110 106 23 33 35 i1 &2
Bozeman

183 Hyalite Lregk at Hyslite Ranger 150 170 214 260 224G &9 g1 130 170 130
dration, nesr Bozeman

184 Hyalite Tresk above Interstate 30 62 9% 150 1140 17 24 3G 5% 41
90, near Bozeman

1853 Thompson Creek near Zelgrade 17 k¥ 38 4 37 30 31 15 7 35

18 Ben Hart Creek neay Belgrade 3t 32 35 38 35 30 32 34 36 34

187 Hsese (reek near Belgrade i7 25 23 73 56 & 8 14 23 16

188 Egar Csilatin Rivar n=ar 430 560 B30 1260 Eies] 220 2940 350 5460 410
Hanhattan

189 Cailatlin 8ilver near Legan 1358 1FOG 3200 #4400 3200 340 480 930 1800 114049

190 Sixreenmile Creek nasy Ringling 7 13 38 78 46 0 L3 & 14 14

191 Siuteenwile Cresk neay Maudlow 44 72 150 260 170 18 ig 52 110 54

192  Siztesenmile Cresk near Tosion 110 140 B0 430 250 28 41 78 180 13

183 wissouri River nesr Tosion 5408 7400 12000 18000 12000 1ROG 2700 4600 7000 5144

194 Crow Cresk near Baderaburg g1 120 i 230 170 27 34 53 g3 &%

195 Dry Oreek pear Toston i3 1 32 43 513 4 5 4 57 11

186 Desp Cresk below Horoh Fork, 45 &7 g2 140 180 i4 i8 29 1 k¥
near Townsend

197 [uck oresk nesr Townsend 15 k2 33 50 36 6 8 12 17 13

198 (onfederate Luleh nsayv Winston 24 33 51 e 36 He 12 1 k) 21

189 Beaver Creek negay Winston 23 43 58 110 T f 10 19 ki 71

200  Avalanche Gulch near Winston 14 13 28 4% 3% 2 2 5 15 7

320t  Spekane (reek neay Zast Helena 11 13 27 42 29 B g 2 14 4]

362 Meouire Cresk at county road, 5 10 12 14 1z 7 8 g 11 g
near East Helena

303  Troub Gresk at mouth, near Z5 30 &8 74 5% 13 15 20 29 22
East Helena

204 Prickly Pear Creek near Claney 41 63 120 2040 130 18 28 47 85 57

705 Prickly Pear Cresk &t mouth, 3] 83 140 230 164 7 5 5% 33 57
near EBast Helena

206 Tenmlle Creek near Himini 16 25 70 HE & 1 2 i) 1% 12

207 Tenmile (reek NEaY Helena 18 27 85 150 27 5 7 13 3% 17

208 Sevenmiie Lreek nearv zouth, g il 21 35 24 2 2 5 12 &
nesr Helena

209 Tenmile Ureek st mouth, Ne&r 18 2% 51 1140 &% 5 7 14 36 19
East Helena

210 Bilver Creek at interstate 13, 13 17 28 35 27 g i1 th 1 16
near Helsna

291  Bgaver Lresk at mouth, Near 15 1F z3 31 27 H g i1 ig 13
East Helena

212  Elkhorn Cresk nger mouth, 12 HA 24 5 26 4 5 9 14 10
near Wolf Creek

213 Willow Creek below Eikhorn i3 21 39 63 43 4 & a 1% 10

Cresk, nesr Wolf Oreek

58

Fors



Table B.-~Estimated monthl
Juneg Jul
STresm nane Q.80 3. 80 Q.50 Q.20 OM 4L 80 .80 G.530 0.0 oM
214 abo & 7 14 24 16 3 Z 2 4 4
h, near wolf Lres

717 Wirginia Creek at mouth, near 22 35 iz 135 5 3 7 i3 31 24

Canvon Lyeek
218 fanyon Ureek below Jottonweod &4 38 L ae 330 1949 £ 8 2% 54 35

Cresk, near Lanyon Lreek
219 litvrle Prickly Pear Cresk GE &1 180 310 18D g 13 31 &8 43

naar Canyon Creek
220 lwons Creek near Welf (reek 1% 23 41 61 45 & & 13 23 18
231 wWolf Creek ar mouth, at Wolf 20 Z5 &35 74 5% i & 11 24 14

Creai

222 iirtle Prickiv Pear CUreszk neavr 70 9% 184 300 20 31 52 9z 180 LA
Wnlf Creek

223 Wegner Lreek near Cralgh 8 ] 34 56 38 5] 4 & 13 &

274  Srigkney Cresk near Craigh 8 th 33 31 3 o & & 13 7

226 Middle Fork Dearborn Riwver at 42 &1 116 176 1530 15 i9 33 53 35
Highway 200, near Wolf Cresk

2727 Bputh Fork Dearborn River at 34 55 120 e T30 13 17 3 53 ag
Highway 434, near Wolf Ureek

228 beasrborn Riwver nesr {ralg 140 360 F1g 100 g1 1) A% 18D 340 10

929 Flat {reek abova Slew Uresk, 8 A% 120 160 130 i1 17 34 &3 47
near Lralg

230  Sheep Creek at mouth, near &8 114 220 30 230 33 53 &4 27 B4
Cascade

237 Horrh Fork Smith River at Highway 31 48 160 346 180 b 13 23 a0 25
8%, nesr White Sulpbur Springs

73%  Sgurh Fork Smith River et mouth, 28 39 B2 130 &g 16 13 25 47 2%
near White Suilphur Springs

234 Smith River below forks, near iz 88 130 330 220 23 3% 4% ) 51
Whire Sulphur Springs

235 Big Birch fresk 2t mouth, nesr i7 &5 276G 410 280 14 2 £3 o0 7%
White Sulshur Springs

236 Hewlan Creek below Charsoesl Gulch, 13 18 33 52 38 5 7 i3 23 H]
near White Sulphur Springs

237 Camas Cresk near spouth, nesy 27 37 38 44 5% 7 8 15 52 14
White Sulphur Springs

238 Smith River near Fort Logan 120 180 350 540 330 g1 100 170 230 190

23% Sheep Lreek near White Sulphur 48 63 160 160 10 22 34 41 55 !
Springs

240 Sheep Creek near wouth, nsar 130 130 350 330 384 41 &2 100 160 119
White Sulphur Springs

741 Eagle Creek near mouth, near 22 258 53 84 B8 & g i3 p29 15
White Sulphur Springs

742 Eock Creek below Buffalo Canven, 42 54 94 144 $133 5 21 31 4% 35
near ¥Whits Sulphur Bprings

2473  Tenderfonr Oresk Delow South Fork, 83 120 230 330 240 32 &5 FZ 9% )
near White Sulphur Springs

244 Bwmivh River nmear Bden 360 530 928 1400 1100 96 190 370 T4 4350

245  Hound Creek nesr mouth, near £3 120 220 350 280 27 1 75 124 gz
Cascade

246 Missouri River near Ulm 45300 7200 12040 18000 13000 3160 4000 §600 10008 2300

247  Morth Fork Sun Biver near 720 B30 1300 20600 1400 264 310 4&0 700 300
Augustsa

268 Bun River nsar Augusta 1300 1800 3000 4700 3300 380 &80 1000 1700 12006

249  Sun Biver below diversion dam, 360 890 1300 23400 1860 7i H-B 230 480G 336
near AUgusta

250 Wiliow Cresk near Anderson Lake, A 17 30 48 33 3 4 ES i5 G
ngar Augusta

251 Horth Fork ¥illow Creek below 8 g 16 24 17 3 3 5 2 8
Curreck Lreek, near Augusita

294  Smith Creek near Augusta k1 43 ER] 118 B& 25 ki &7 59 48

255 Ford GCreek near Augusts 29 45 [ ¥4 110 &1 27 k3] 40 58 44

356 Elzx Lreesk mear Augusis 88 180 31D 490 340 32 33 7B 150 100

257 Sun Biver at Simms 520 218 1400 3200 2100 58 48 2749 &0 420

280 Hissouri River near Srest Falls 300 8300 13000 21000 18000 3500 45340 FEOD 12000 8560

781 Dry Fork at mouth, at Monarch 51 &6 110 170 130 i3 1 37 50 42



2817

6%

269
z70

271

273
274
278
279

280

283

782
83
184
285

78&
287

288
290
291
292
293
284
83
296

257

charzctaristics foz?

sune anpd July--fontinued

Jung July
Stream N&RE Q.80 .80 .30 4.2 aM §.%0 Q.80 G.50 G, 20 a8

7i1linghast Creek ahnve Jolog 28 33 34 i B0 it 15 22 30 24
Greek, nesy Monarch

Piigrim Cresk atb mouth, nNEary 31 45 i% 120 ] 1 ih 23 37 27
Monaroh

topging Cresk 2t Logging Lreek 1% 25 A0 &0 Lh 0 13 17 2% 18
Campground, n Maonarch

Belt Greek near sonarch 230 130 5870 1000 G0 75 118 200 320 220

Big Dtrer Creek above HNever 14 17 29 30 33 & ? He 14 13
Suearn Dreek, Near gaynesford

fnelt Creek neay ForUAge 250 3940 716G 1700 1140 57 a5 155 330 224

Highwand Creek belew Smith is &7 78 138 88 12 i3 23 38 25
Cresk, near Highwood

#gspuri River abt Ferl Benton &850 9000 16000 23000 17600 3960 5200 7904 12000 8840

Shopkin Creek below Bishop Creek, 25 15 &1 100 70 140 1 18 k3 iR
near Highwsod

Sourh Fork Two Medicing River 52 120 240 385 250 25 35 59 25 63
near East Glacler

South Fork Badger Creek 120 140 218 300 730 3% 43 85 108 71
near Braowning

North Fork Badger Creek near 100 130 190 275 218 28 39 59 A &5
Brownling

Bireh Creek at Swift Dam, near 1o 270 37o &3¢ 560 150 175 240 430 300
Yaligy

South Fork Dupuyer Creek ngar 17 21 38 3z 34 & ¥ 1% 17 t3
Dupuyer

Norrh Fork Dupuyer Creek near 23 23 48 &8 52 7 10 15 22 16
Dupuver

upuyer cresk below Scoffin 4F &0 120 200 130 18 13 Z7 55 34
freek, near Dupuyser

8iroh Cresk near valler 31 55 59 220 140 1% 25 43 97 682

cur Bank Oreek neal Brownlng 310 370 470 RO 530 7 130 HE 264 184G

rur Bank Oreek at Cutb Bank 280 330 516 24310 £00 7 110 140 350 235

Marizs River at Sullivan 1100 1300 228D 3500 2800 30 460 730 1300 955G
Bridgse, neay Lut Bank

Marias Biver s2ar $helby 1200 15060 2500 43G0 3200 320 4590 790 1508 1004

Marias River at "¥" Bridee, 1400 1780 2900 3600 38060 379 370 924 1760 1200
ahave Tiber Reservolr,
near Shelby

Mariazs Biver near Loms 370 750 1506 2600 1940 460 B4 1360 2000 1300

Teton Biver nesy Strabane 36 59 29 148 100 % 32 48 &z &1

Mchorald Crzek neavr Strabane 14 15 16 17 18 11 H 13 15 13

North Fork Deep Creek near 39 37 &1 87 56 9 12 19 25 21
Choteau

South Fork Deep Crsek near 8 33 57 83 63 2 12 18 27 20
Choteaud

peep Creek near Chotead 15 22 3% &0 43 7 i1 17 30 20

Teron River near Duttoen a4 140 326G 560 420 32 &4 140 276G 170

Higzouri River at yirgells 7800 12000 18000 26000 20000 L4600 5600 146080 14000 10000

tost Creek at mouth, neay Urica 36 &7 78 120 B8 12 i5 il 40 24

Yogo Creek ar mouth, near trica 18 0 36 58 44 3 4 g 20 10

Middle Fork Judith River nesar 120 160 220 350 250 25 34 &6 20 59
Urica

South Fork Judigh River at Indian 18 24 42 P4 L& 3 5 3 15 6
Hil! Campground, near itica

Judith Riwver above Courtneys 77 1046 190 300 210 23 i3 &2 1060 £7
nreek, at Utica

Faet Fork Bip Spring Creek at 35 4B 83 130 96 10 T4 28 4% 30
mouth, near Lewlsiowh

Big Spring Creek above 170 210 260 3:6 280 140 186G 190 218 190
corronwond Creek, near
Hanovey

cottonwood Dreek al Highway 27 37 3 124 87 7 10 it i3 23
200, near Lewistowd

Reaver Oresk at county road, 21 27 44 74 56 9 11 18 Z5 i
near Lewlsiown

Big Spri fresk at mouth, 2z0 316 460 680 540 150 120 260 330 27¢

mk
[



B

fes
1
oL

Tabvie B.-~fatimated menthly strssmflow characterisrics for Juas and Jujy-~Coniin

June Jul

Hite

Ho Seyeam nome 0,940 G.B0 G.50 .20 [l 0,590 .80 G.50 3.2 M

312 wWarm Springs Cresk above Meadow §4 100 110 124 110 58 100 116 110 112
Creek, near Hilger

333 Judizh River near Winifred 2540 360 250 729 530 260 aizg 350 £70 550

315 Low Cresk below forks, near 12 18 28 40 30 ) & i1 16 iz
Cleveiand

316 Missouri HRiver near Landusky B4060 13000 20000 29600 22000 5000 5200 11000 150600 12000

317 Norith Fork Musselshell River 10 14 27 41 22 & a 13 23 15
near Delpine

318 Checkerboard Creek near i0 iz 23 36 25 3 4 [ i1 7
Checkerboard

3319 Bpring Creek below Whitscall 21 35 56 g3 &8 & it 20 28 71
Oreek, near fhecksrboard

31728 Horch Fork Musszelshell River 33 39 i 120 7 H 14 22 a7 %3
near mouth, near Martinsdale

321  Alasbaugh Creek at mouth, nsar 18 5 &9 g 54 5 i 4 Z2 is
Lennap

322 Gottonwoond Cresk below Leoce 73 118 ne 330 224 8 &3 61 85 65
Cresk, near Martinsdale

323 Sputh Fork Husselghell River B4 $40 2980 214 340 1% 28 &5 125 78
ghove Marrinsdals

374 Big Elk Creek at wouth, at H 2% 55 28 &2 3 5 13 23 13
Twodot

32% Musselshell River at Harlowton 7 150 460 770 510 48 &7 140 210 178

326 Amsrican Fork near Harlowton .1 z 1 7o 55 @ .3 z & 8

330 Careless (reek below Litle 5 7 13 24 15 2 Z 3 5 3
Careless Creek, near
Hedgepville

231 Swimming Woman Creek below Dry 7 g 17 27 1§ 2 3 4 8 3
Coulee, near Frenklin

133 Musselshell River near Roundup 130 parly 520 1480 Fio 24 1240 229 330 290

3%  Flstwillow Cresk beslow the forks, 90 120 260 300 220 12 17 43 a9 51
ngar Grass Rangs

338 Musselshell River neav Hosby O 150 5490 1800 1000 14 &1 140 500 350

33%  Big Drv Creek above Little Dry 21 1 14 840 43 G .3 4 25 31
Creek, neay Van Norvman

340 Little Dry Creek neay ¥Yan Horman 1 4 T 55 34 23 i 5 2z 8

341 Big Dry Creek nsay Yan Norman z 3 28 140 77 4 H g 47 57

Yincludes estimated spring flow of about 40 cubic feet per second, based on infarmetion provided by
Montana Department of Fish, Wildliife and Parka.

Pineludes estimared spring fiow of about 10 cubic feet per second, based on informatiom provided by
tioncana Department of Fish, Wildlife and Pavka.

igprimated long-term monthly streamflow characteristics may not reflect the current flow reginme

because of upstream streamflow regulation.
“Srream fg known to be dry except for periocde of runoff, C{alculated flows wers adjusted by

subtracting 7 cubic feet per sscond. B
SSeream is known to be dry except for pericds of vunoff. Calculated flows were adjusted by

subtracting § cublc feer per szeond.



Tavie $.--Fstimated

monihiy

streamni oy

[+

iow for specified month excseded XX

saracteriztics for August and Septenber

pereent of the years,

[G.¥%, monthly mean stream
in cublic feet per second: UM, mean monthly streamflow for specified month, in eubic feet psr second]
R August Saptember
Site
Ho . Srream NELS 3,490 Q.BG Q.50 .20 oM Q.%0 G.8G .50 .20 oM
3 Hellroaring Oresk near 0 i 18 21 16 & 3 11 i4 12
Lakeview
9 corrgl Creek near Lakeview i i z 3 Z i H i 2 1
3 Angelope Cree egar Lakeview 2 JE .3 e L3 .2 JE .2 .3 2
4 Red Rook Crasgk nesr Lakeview 14 1% 22 28 33 12 T4 tE 20 15
5 Tom Oreek near Lakeview H i z 2 2 .6 W7 1 1 3
¢ Warrows Ureek at mouth, .3 ] B ] N W2 .2 L& .5 A
near Lakeview
7 fdell Oresk neav Lakeview il 2 iz 16 HE: ] ? B 11 g
% lones Ureek near Lakeview H i 2 3 2 .7 1 H Z 1
5 Red Rock River near Kennedy 0 27 46 78 53 20 32 &7 69 4%
Rench, neary Lakeview
10 Pest Cresk ap county road, i H 2 2 3 .7 1 i 2 i
near Lakevisew
1% Long Creek near Lakeview 4 3 & 8 & 3 3 & 5 b3
12 Eas: Fork Clover Cresk at i 1 2 3 2 .9 1 2 z 2
mouth, near Monida
13 Red Rock River below Lima 150 160 260 318 140 33 52 140 250 150
Reserveir, near HMonida
14 Cabin Creek above Simpson .6 .8 i i i .3 o .6 .9 .7
Cresk, near Lima
15 indian Creek above Simpson .9 i 2 2z 1 W3 .6 .8 1 H
Creek, near Linea
16 Simpson Creek anove Indlan 1 i Z 2 2 .6 .7 i H i
Tresk, nsar Lima
17 Deadman Creek naar Dell 3 &4 ] g 5 2 3 4 & 5
18 Big Sheep Creek below Muddy 34 31 £3 g1 B35 3z 40 51 54 52
Creek, nesy Dell
19 Red Rock R ¢ at Red Rock 100 120 150 240 180 st 190 230 290 i56
30 Blaek Canveon Sreek neay Grant 2 2 3 4 3 Z pa 2 3 3
2% Shennop Lreek near mouth, .7 B i 2 1 .5 .8 H 1 3
nezgr Grant
22 Frying Fan Creek neav Grant 2 2 3 3 3 H } Z 3 2
33 Trapper Lresk at mouteh, .6 .7 1 2 1 L .5 N 1 .8
ngay Grant
24 Bear Creek ngar Grant 3 4 5 6 3 3 4 5 &
25 Bloody Dick Cressk near Grant 13 16 0 26 23 10 i3 i6 2% 17
26 Horse Prairie {resk neat 30 14 44 55 43 25 28 k1 5 38
Crant
37 Rape (rask above reservolr, 4 .5 8 i .8 .3 .3 ! R &
near Grant
%8 Painter (reek negar Gzrant 3 3 3 & 3 2 2 3 3 4
9% Browns Canyon Creek near Grant 2 Z 3 4 3 1 2 P 3 2
1 Medicine Lodge Creek near Grant 5 [ i i3 10 4 ] 7 11 g
37 Pole Oreek near mouth, H 1 Z 3 2 .8 i 1 2 3
near Polariz
33 Reservoir Creek at mouth, 1 1 2 3 2 1 1 2 3 2
negay Polaris
34 East Fork byce Creesk at mouth, 1 1 Z 3 2 .8 1 i 7 1
e} olaris
ork byce Cresk at ? .8 i Z 1 .5 .5 -7 3 .8
near Foiaris
pper Dreek neay Dillon 12 18 26 18 28 13 £2 17 28 20
37 Beaverhead Aiver at Barreiis 0 2%0 443 740 330 180 240 360 B: 10
32 ¥ssr Fork Blacktsil Cregk 6 18 23 2 24 P4 15 20 24 20
near 2illon
49 West Fork Blackraill freex 5 7 11 18 IR & 4 B 11 &
near Pillen
40 Blackrail Deer Oreex 30 &0 & 58 45 3z 37 43 52 L&
near Dillon
41 Beaverhead Rivey near piilon 49 23 150 260 20 130 130 330 450 360



ow charscteristics for hugust and Septasaber-~Lontinued

Tahle B, --Eefimatad monthly streampfilo
August Sevtenbar
Site
No. Stream naps G.50 G, 89 .50 .20 oM .58 3.80 4,303 §.I0 s
47 Beaverhead Blver nzay 80 G0 200 330 2HG it 230 L0 370 L&D
Twin Bridges
43 Covral Oresk at mcuth, .8 1 2 2 2 .8 .7 i 2 E
near Alder
44 Coal Oreek a1 mouth, 2 3 & & g 2 Zz 3 4 4
nusy Aldey
4% Buby River above the forks, K 2 14 18 14 & 2 10 1% 17
mear Alder
44 Fast Fork Ruby River af mouth, 3 4 & 8 & 3 3 & & 5
neay Alder
47 West Fork Huby River at mouth, 4 3 7 % 7 3 & 5 7 &
near alder
48 forntenwood (reek at mouth, & 3 8 11 B & 4 & & &
near Alder
4% Warm Springs Cresk at mouth. 1y 49 54 3% 54 45 48 50 34 51
naar Alder!
50 Nerth Fork Greenborn Z 3 4 3 & Z 2 % % 3
Cresk at mouth, near Alder
51 Ruhy River sbove reservelr, 78 27 128 HT 120 a4 g1 118 140 1180
near Alder
57 Mill fresk st Forest Ssrvice 12 i 21 ig Z2 El 10 13 i7 14
boundary, near Sheridan
531 Wisconsin Creek at Forsgst 8 10 14 20 15 8 g 1% 10
Service boundary, neer
Sheyidan
54 Ruby Hivar near Twin Eridges 3] 100 140 120 140 140 HLTH 194 2B0 210
55 Big Hole River near Jackson 14 17 22 2% Z3 13 14 HY 23 S
56 Andrus Craek near mouth, 4 4 ? 14 7 3 4 g 7 &
near Jackson
57 ¥ex Oreek atf mouth, near 3 3 5 & 5 Z 2 3 5 4
Jackson
58 Qovernsr Lreek near Jackson 18 ig 23 ig 25 iz 1% ] 25 s}
5% Warm Springs Creek at Jackson 2 14 HES ) 14 7 S 11 14 HE
&0 Miner Cresk near Jackson 13 i3 17 i 1% ] 7 g 13 14
67 Big Lake Creek near wmouth, 5 5 8 11 2 4 & & & 7
near Wisdom
52 Stsel Creek above Francis 3 3 & 5 4 2 Z 3 4 3
Crsek. near Wisdon
&3 Francis Creek at mouth, 4 & & g & 3 E 5 & 5
near Wisdomw
64 Sreel Creek neav mouth, 7 & i0 13 13 i & & 10 ]
near Wisdom
45 Swamp Creek near mouth, 9 HA 13 i 14 & B i A 1%
near Wisdom
46 Joseph Creek at mouth, 4 5 7 3 7 3 4 5 £ 5
near Wisdon
£7 Trail Cresk near Wisdom 18 21 24 iz 2% 13 15 20 Fadl 20
68 Ruby Cresk at mouth, ] 7 g iz 4 & 3 H 2 ?
near Wisdom
£9 Tie Cresk ar Forest Ssrvice 8 g T4 R T & 7 10 15 i1
boundary, near Wisdow
75 Johnson Creek near Wisdoewm 4 5 7 g 7 3 13 5 ¥ &
71 Mussipbrod Creek near Hisdow 4 3 & 2 7 3 &4 3 & 5
77 Horth Fork Big Hole Hiver 34 41 52 71 55 23 i2 41 55 L4
near mouth, near Wisdom
73 Big Hole River below Horth BA 130 156 280 210 83 23 130 2040 164G
Fork, near Wigdom
¥4 Pintiar Cresk nasr Forsst 7 % 11 1% 12 4 £ & it 4
Service boundary, nesy Wisdon
75 Big Hole River below Mudd a3 HEa piile Eies 225 g3 104 140 248 130
Craek, near Wisdew
76 Fishtrap Cresk at mouth, g H 12 H i3 3] 7 @ 13 0
near Wise River
77 Lamarche fresek nesy Wlsg Rivey i3 i8 - 24 32 Z5 14 13 17 22 19
7% Seymour Creek nesar Wise Hiver g 10 i3 20 15 7 8 13 14 12
78 Tenwmile Cresk at mouth, & 4 & 3 & 3 3 % 5 4
near Wiss River
50 Sevenmile {raek at mouth, .8 ] 2 z z R L7 1 i 1
near Wise River
% fprral Creek a2t mouth, near i 1 2 2 2 L7 LB 7 2 ;

Wise River

ud
ed



Fable 9.--Estimated moathly ghrsanfliow characteristics for Augsst and Septemper--Lontinued

AURUSLT September
Sire
Mo, Stream name Q.90 G.80 Q.50 Q.20 M G.90 .80 .50 .20 o103
87 Twelvemlls Creek at month, K] 3 3 & 3 Z 2 3 & 3
near Wise Rlver
83 Suliivan Creek at mouth, 3 3 3 & 5 2 Z K & 4
neny Wise BRiver
84 Oresen Crzek near mouth, N .5 .8 1 B .3 .3 3 7
near Wige Biver
85 California Cresk sbove American 2 3 5 7 ] 2 3 4 5 &
Creek, near Wise River
24 American Cresk at mouth, ] i 2 2 Z .6 a H z 1
neay Wiss Blver
87 Sixmile Cresk at mouth, & 7 1 2 i -5 & g H i
near Wiss Blver
88 French Creek nesr mouth, & 5 & 12 G & 5 7 g 7
near Wise Blver
8% Deep Lreek near Wise River 25 28 36 47 32 20 24 30 39 32
aft Bear Creek near Wise Blwver Z 2 3 4 3 1 Z Z 3 2
31 Bryant {resk ar mouth, 2 3 & & 5 2 2 3 & 4
neay Wiszs River
%2 Big Hole River near Wise 130 190 2%0 420 310 130 140 180 300 240
River
23 Johnson Oreek al wouth, H 2 3 & 3 i 1 2 3 7z
near Whiae River
94 Meadow Creek near Wise River 3 2 5 7 3 2 3 3 5 4
3% Jacobson {reek &t mouth, 13 i) 21 28 22 10 12 14 19 15
near Wise River
2% Mono Oreek at mouth, 2 2 3 4 3 i | Z 3 2
nasy Wisse River
57 Wyman Dreek at mouth, near & & i1 15 12 3 & 8 11 §
Wiss River
98 Lacy Creek at mouth, near 4 s i TG g 3 4 5 7 &
Wise River
24 Gold Crsek af mouth, nNesT 2 i 4 A 4 2 2 3 & 3
Wise Eiver
100 Pattengall Cresk ar mouth, T 17 23 35 5 1z 14 19 iG 21
ngar Wize River
101 Sheep Creek ar mouth, near 3 3 5 7 5 pd 3 3 5 4
Wise River
102 Wise RBiver nesar Wise Riwver 56 72 a9 130 93 22 50 &3 86 &9
1673 adzon Creek at mouth, near 2 2 3 4 3 i 2 2z 3 3
Wige Hiver
104 Jerry Creek near Wise River g 16 13 17 14 & 8 iy 1z 0
106% Divide Creek at Divide 3 & 5 7 é 3 3 4 5 4
106 Canyon Oraek near Dlvide 4 5 8 0 B 3 & 5 ¥ &
107 Moose Cresk near Dvide 5 & 7 2 7 & 5 & 7 &
108 Trapper Lreek near Melross 5 & 8 10 8 & 3 5 7 6
10% Camp Creek &t Melrose 2 3 4 7 4 1 2 3 5 3
130 Big Hole River near Melrose 240 340 494 700 528 240 250 360 5605 410
111 Willow Cresk near Glen G 14 17 21 17 8 10 12 15 12
112 Birch Cresk near Glen 13 18 28 37 28 g 10 12 18 13
117 Hells Canven (resek neayr 3 3 5 & 5 2z 3 3 4 4
Twin Bridges
114 Jefferson River near 31 520 770 1100 849 580 710 1600 1300 1500
Twin Bridges
115 Whitersil freek near 20 22 28 33 Z7 10 13 i7 2% iz
Whitehalil
117 Bouldsr River above High Ors 2 12 G 3z 28 10 i3 yig 33 24
Creek, near Basln
118 Boulder River nesar Bouldey 1z 15 %3 &5 a1 12 17 28 42 it
$19 Litrtle Boulder River nesay 4 5 g 12 ia 5 & 3 i6 11
Boulder
120 Boulder River above Cabin 15 pay 3% 20 36 17 22 a3z &7 35
Gulch, near Boulder
129 Boulder River near Dardwell 20 5 38 &1 45 21 27 32 3B 44
127 South Boulder River nesr 23 25 32 37 3z 15 i 23 29 23
Jeffersen Island
173 Jefferson River at Sappington 2545 410 640 1200 780 364 7y 1100 T8a0 Y200
194 Bouth Willow Ureek near Pony 5 7 8 14 140 & 5 3 21 72
125 Horth Willow reek at Pony 3 4 L iR 7 3 3 & i3 2
126 Willow Creek near Harrison 3 4 ) 18 11 4 3 13 34 20
3 4 7 9 2 3 5 7 10 7

127 Herwesian Creek pear Harrison



Table F.owvEstimstad monthly straanfloy charvacteristics for Rugust and Ssptember--Lontinusd

August Ssprember

Sire

Ho . ftrean name .90 Q.80 .30 3.2¢ £l G.90 4,80 Q.50 .20 0OH

129 Jefferson River neav 450 340 B850 1400 10090 750 540 13060 1800 1344
Thyree Forks

130 Madison River near 330 370 &40 5160 444 340 380 420 490 430
Yeat Yellowsrane

137 Duck Creek near 23 7 33 &1 33 2z 24 i% 33 30
iesr Yellowelone

37 Cougay CUreek near 32 i35 1 9 22 2 i1 14 i3 H]
West Ya2llowstons

133 Grayiing Creek near 2% 33 45 &9 54 1% 23 3G 40 33
West Yellowsztone

124 Red Canyon Cresk near .9 i 4 2 Z W5 & .8 1 H
West Yellewstons

135 Bouth Fork Madison River 110 120 130 140 134 160 118 120 130 120
aesy wWest Yellowstons

136 Hatkinag Creek near 3 & 5 7 5 z 2 3 4 3
Hest Yellowstone

Z 3 4 3 & 2 2 3 3 3

137 Trapper Creek near
Weat Yellowstone
E Madison Blver below Hebgen ange S1G 1100 YE00 0 1100 690 850 1200 1460 1200

Lake, near Lrayling

139 Cabin Lresk near P2 i6 21 3z 23 8 L 13 18 15
West Yellowstone

1403 Bsaver [reek nsar 3G 36 31 i 54 25 28 15 G 37
West Yellowstons

141 Elk Riwver at wmouth, 19 21 29 38 30 14 18 248 5 21
neay Caperon

142 Soap Cresk at mouth, i 2 2 3 Z i i 1 2 F4
neay Lamsron

143 Anteliope Cresk af mouth, i5 16 1% 22 14 14 15 16 19 17
near Cameront

144 West Fork Madison River near 44 55 BY 84 5% 43 4% 57 4 45
Cameron

145 Sguaw Creek near Cameron 3 & Z 14 13 7 ? g 11 3

146 Srandard Creek near Cameron 7 kS 12 17 13 & & g 0 4

147 Rupy Ureek near Cameron & 3 & B & 3 & 4 5 E

148 Indlan {resk neary Lameron 2% 38 3G 70 33 24 27 34 43 36

149 Madieon River near Camsron TG00 1200 300 1500 1340 VOO0 200 1400 1400 1400

150 Blaine Spring Cresk near 25 6 29 35 38 23 23 26 28 5
Cameron

151 0'Pell Creek near Ennis 110 118 £20 120 20 110 118G 110 124 114

152 Jack Creek near Ennis 2% 25 i3 &1 34 2% 2z 27 3z 7

133 Moore Creek at Ennis F i 2 Z 2 .8 t 1 2 1

1%4 Woroh Fork Meadow Uvsek 14 13 31 &3 2% g 12 15 21 15
2t Ferest Service boundary,
neary Ennls

15% North Fork Meadow Creshk b 8 H 20 i4 & & 8 11 2
at Highway 287, nesarv HEnnls

154 Madison River below Ennis 1200 1400 1600 1800 1800 1260 130G E ey 0G0 1700
Lake, near MoAllister

157 Hot Springs Creek near Norvis & 2 i3 15 12 & 7 2 i1 &

1538 Cherry Creek near MNorris 20 23 35 45 38 19 22 8 36 %

159 Madison River near 10040 120G 1300 1760 1500 1200 1300 1800 1805 1500
Three Forks

160 Cache Creek at mouth, near 4 4 5 ] & 3 3 4 5 5
West Yellowsions

161 Taylor Creek near Gravliing 42 49 45 89 58 30 3z 4G 4% 42

162 Porcupine Croek near 8 g 13 18 i & H 2 i1 G
Gallarin fateway

163 Gallarin River above HWest 236 270 30 380 338 230 220 280 320 28D
Fork, neav Big Sky

Y64 Bouth Fork West Fork Gallatin 37 21 i8 48 3t 14 14 i2 30 24
River near Gallianin Gateway

1£% Middle Fork West Fork Gallatin 7 9 12 17 13 & 7 g 12 H
Biver near Gallatin Latewsy

166 Wesr Fork Callavin Rlver 32 3% 52 72 58 2F 3t 4% 5% )
nesy Lallatin Gateway

167 Squaw Creek near 15 18 23 28 24 i5 16 19 23 20
Hallatin CGateway

168 Hellroaring Creek near Z1 4 32 43 33 iv 21 26 ks z7

Gallavin Gateway

et
LA



Fat imated m
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179
180

199
206
iy
202

03
2046
Z05
ing

207
208

gouth Fork Spanish Creek
near Gallaitin Gateway

Spanish Sreek near
Gallatin Gateway

Gatlatin Gatewsey

8ig Bear [reek near
Gallatinp Gateway

gourh Cotponwood Creek neay
Gatlatin Gatsway

Razker Creek near Manhattan’
wocky Creek near Bozeman
Y Cregk negar Bozeman

Spurdough Creek neay Bozeman
Egar Gailatin River at Bozeman

nridger Creek near Bozeman
Fast Gallatin River near
selgrade
Fast Pork Hyalite Creek
rear BOZeman
west Fork Hyalite Oveek
neay Bozemen
Hyalite Creek at Hyalite
Rapgper Statlon, near Bozaman

, fyalite {reek azbove

Yprerastate 90, near Bozeman
Thompson Craek neal Belgrade
gen Hart Creek near Ralurade
Reese Creek near Relgrads
Fast Gallatin River near

Manhattan

gallanin RBiver neat Logan

¢iyteecnmile Creek near
Ringling

gi xreennmile Creek near

gi xreenmile Creek near Toston

¥igsourli Elver neart Tosion

frow Creek near Radersburg

pry Creek near Tnston

Neep Oreek below Horth FTork,
near Townsend

ek Creel near Townsgend

Confedsrate Gulch near Winston

Beaver Creek near Winstom
hwalanche Gulch near Winsion
Spokane Creek near Ezst Helena
MaGuitTe Creek at county road,
near EBast Helena
Trout Oreek at mouth,
near East Helens

near Glancy

rickly Pear Creek
at mouth,

Pric

Prickly FPear {resk
near Bast Helena

Tenmi e Lresk peat Rimini

Tenmile Creek near Haolena

sevenmile Cresk near mouth,
near Helena

Tenmile Creek at mouth,
nesy Easgt Helena

¢i lver Oreek at Interstiats 15,
near Helens

fppver Lragk =i mouth,
near £sst Helena

2 Eikhorn Ureek near mouti,

near Wolf Creek
Willow Cresk pelow Eikhorn
Creek, near Wolf Cresn

Maudiow

H

y mtreamfliov characteristics far sugust and

§5péamh€?*'€ﬁﬂ€§ﬂueé

o August Zeptembey
.90 .80 Q.50 0.2 M 0,90 G.80 4.3€ Q.20 am
18 18 3 3k i 13 i5 20 25 21
3G 36 &5 &7 32 ras 30 44 a1 &1
460 5310 660 736 620 3960 420 320 140 5ID
& & 2 13 e 3 & 7 8 H
19 23 3 31 5 17 18 21 25 2%
3% 43 55 78 &l 33 Gé 8% 110 87
7 15 14 21 16 g 10 13 12 15
.8 2 3 5 & 1 Z 3 4 3
12 14 20 23 28 10 12 17 19 i6
27 28 45 60 &9 35 42 32 &0 52
7 8 12 18 14 3 7 2 12 i1
Z5 27 b &b 51 3Z 33 50 71 35
& & g 12 g 3 & g 10 8
11 13 17 23 18 10 i i3 17 14
33 43 84 100 78 9 34 4% 5G 50
g i zi 27 20 ? 8 it 15 13
28 30 3 35 32 27 s 3z 33 32
23 3G 32 3a kY 2% iz 31 33 31
5 & B 11 g 5 & i 13 &
160 18D 220 280 230 160 170 260 289 Z00
330 396 &8l &£70 530 470 360 740 20 Fag
g o .8 5 0 1 3 & 3
12 14 34 48 32 13 16 4 40 28
17 21 3 57 3% 18 21 2% &8 33
0o 1800 2400 3300 2800 s400 2800 3800 4800 3300
3 13 Z3 3z 24 12 1) 17 23 i8
3 3 3 7 3 z 3 3 & 4
g 0 th 18 15 8 E i1 14 1%
4 5 7 8 7 3 3 3 7 §
5 7 i 13 16 e & § G ]
2 & & 8 & 2 2 & ] 4
1 1 b 3 i .8 % 1 i 2
3 & 5 7 3 3 3 & 3 5
& & g g g & & 7 g B
11 11 15 17 13 12 12 14 5 13
13 15 9 44 30 16 37 24 37 27
12 22 3z 4G 33 Z1 iz 28 A5 28
N .5 i 3 2 .3 5 1 3 2
L3 . Z g8 5 -8 1 3 7 3
1 1 2 3 Z i H p 3 2
3 & & 1z 7 Z 3 5 g &
7 7 i1 th 11 & 8 i i3 13
4 4 7 13 8 & 3 & t2 8
2 3 3 7 3 2 3 4 5 &
3 3 & & 4 2 3 4 3

%



Table Y,~-Esvimated monthliy

=t

camflew charsctseristics Foz Augnst and Sszpiembsr--Lonlinued

August

Srrsan name .90 3,50 M .90 as¢ 20 b}
. Cotronwond Lreek above Beartooth 1 H Z Z 2 1
sanch, near Wolf Creek
Yirginia Creek st mouth, 3 3 4 7 5 & 3 H 8
sar (anyon Creek
tenyon Uraek below Lottomwaod 3 & 5 é E] & i5 g
freek, near LDanyon Sresk
1irtie Prickly Fear Cressgk 2 3 5 3 g i3 15 27 21
neery Lanyon Cresk
b Lyons Oreek near Welf Cresk 3 4 H Ed 7 3 4 7 &
Welf Cresk at mouth, at 3 3 5 =S & 2 2 & 5
HWolf Creek
12 fivtle Prizkly Pear Creek 240 z7 54 g7 e 340 36 84 &3
near Wolf Oreek
223 Wesner Oresk near fraigh 4] a & & o & i G G
224 Stickney Creek near Craigh 3 o g g g i g G 0
7726 Middle Fork Dearborn Hiver at & i0 14 # 15 6 8 is 12
Highway 200, near Wolf Creex
South Fork Dearborn River at 7 K 13 HES 5 7 14 11
Highway &34, near Wolf Cresk
Gearbsrn River near Cralg 17 65 7o 20 3z 75 A%
Flat Creek above Slew (reek, 5 i 14 4 % 4 140
near Gralg
Sheep Creek ab mouth, near 17 36 3 14 1% 35 28
Cascade
Horth Fork Smith Rivey at & 12 13 & & 13 3
Highway %9, near Whlte
Suiphur Springs
3 South Fork Smith Biver &t % 7 12 11 & g 14 12
mouth, near White Sulphur
Springs
smith River helow forks, near 15 27 2% 13 i% 29 22
White Sulphur Springs
Big Birch Creek at mouth, near 5 22 20 3 18 32 25
White Suipbur Bprlogs
Mewlan (reek bslow Charcoal 3 8 g 3 3 k4 &
Gulch, near White Sulpbur
Bprings
Camas Cresk nesr mouth, nsar & & ] 3 4 & g 7
Yhite Sulphur Springs
Smich River near Fort Logan &3 160 2% 90 98 120 110
Shesp Creek near White 14 23 23 iz 14 28 18
Sulphur Springs
Sheep (reek near mouth, near 2 41 (2 17 23 42 33
white Sulphur Springs
Eagie Creek near mouth, near 3 & 2 & 2 3 & 5
white Sulphur Springs
Bock Creek below Buffalo Canyon, & 14 17 8 10 it 13
near White Sulphur Springs
Tenderfons Cresk below South 18 33 35 15 19 34 27
Fork, near White Sulphur
Springs
Sminh River nesr Bden 58 140 148 &2 23 1990 150
Hound Creek near mouth, 16 36 37 15 17 33 25
ngar Gascads
Missouri River near Ulm 2300 4190 £300 2500 3100 5300 4300
Herth Fork Bun River near 1040 150 180 g0 95 140 120
Aupusla
Sun River near Augusta 50 1100 Go 240 256 Ly 380
Sun Eiver below diversion dam. 84 85 140 54 f4 30 110
nesr Auzusta
Willow f{reek near Anderson Z 3 4 & Z 2 3 4 3
Leke, nzar Augusia
Novrrh Fork Willow Creek below 2 2 3 3 z 3 ki 3 3
Cutrock Creek, nest Augusta
Smith Cresk nzar Augusia & 14 13 [ & g 1% H
3%%5 Fopd Oresk near Augusta 12 16 asi 12 14 21 ]
256 Elk Oreek near Augusia 20 37 3B 20 2 38 31
257 Sun Kiveyr at Simms 55 50 G 45 &5 180 130
350 HMiasouri Rlwvey near AZ00 ag 5400 3304 st &340 140
Grear Falls
Dry Fork at mouth, at Monarch B 16 23 17 ? g 19 14



Table %.--Fscimated monthly streamiiow chareactaristics for August and Seprember-~Lontinued
August Sentember

3ite

Ho Stresm Dang G.% 080 G540 .20 M G.90 23,80 .50 G20 e

252 Tillinghast Creek above 7 2 iz 15 13 & a 10 14 i
Joice Creosk, near ¥onarch

263 Filprim Creek at mouth, g 7 i1 i6 iz 3 7 g 13 0
near HMonarch

764 Logzing Creek at Logging Creek H g i1 th i1 & 7 2 1z 10
Campground, near Honarch

265 melt Creek near Monarch 35 56 7% 120 87 3% 47 63 100 4

266 Big Orter Creek above Hever 2 4 & 2 7 H 2 g & 3
fwear Creek, near Raynesford

267 Belr Oreek near Portage 16 7 34 g1 59 14 15 35 40 &2

768 Bighwood Creek below Smith 7 g i 13 $2 & ? 2 12 10
Cyeek, near Highwood

269 Missourl River st 3200 3800 52G0 5900 5400 A300 3700 5900 £3040 3200
Fory Benton

270 Shonkin Creek below Bishep & 7 g i1 10 & 3 7 g S
rregk, near Highwood

37% South Fork Two Medicine River 17 2z 34 52 38 13 17 8 3% 27
near East Glacier

973 sputh Fork Badger (reek 19 23 28 36 8 T4 13 18 73 70
neay Browning

274 morth Fork Badger Creek 17 18 25 33 28 i3 14 17 2z 14
negar Browning

278 Birch Orsek at Swift Dam, g 21 8 160 160 53 59 41 176 110
neay Valier

379 South Fork Dupuyer Creek 4 4 5 & ] 3 3 & 5 5
near Dupuyer

780 North Fork Bupuver Creek 5 5 8 G 8 3 & 3 7 3
npar Dupuyser

287 Dupuyer Creek below Scoffin & 7 8 12 10 7 B 12 H 13
Creek, near Dupuyer

287 Birch Creek near Valier L 14 20 33 23 13 16 28 54 37

783 Cut Bapk Creek near Browning 38 4% 63 90 69 24 3% Gé &0 35

784 Cut Bank Creek at Gut Bank 29 35 &6 110 17 26 40 51 100 &7

285 Megrizs River at Bulliven 158 134 310 480 356G 130 150 280 480 330
sridge, nesar Uut Bank

%86 Marias River near Shelby 150 190 320 514} 354G 130 190 254 500 G440

787 Marias Hiver at vy Bridge, 1406 2% a74G 590 426 50 220 330 590 4400
shove Tiber Reseyvolr,
near Shelby

788 Marias River nzary Loma 350 540 GHEQ 1600 1108 330 420 730 100 BED

290 Teton River near Strabane 17 iz 3¢ 43 33 19 z 24 z9 25

531 McDonald Creek near Strabane g 9 11 12 H 2 10 ERE 12 11

297 North Fork Deep Oresk near 5 7 10 i3 i0 4 5 & 9 7
Chotesu

793 South Fork Deep {reek near F) & ¢ 12 g & 3 & g 7
Chotoan

294 Deep Creek near Choteau 5 & i 16 12 & 7 9 14 1

29% Tepon River neay Dutton 14 45 67 128 B 5 39 59 G0 659

796 Missouri River at Virgelle 3500 4300 5860 21006 5200 3960 4300 5400 7100 5300

797 Lost {reek at mouth, near Urica 7 ki 13 18 14 & 7 19 13 11

398 Yogo GOreek at wouth, near Urica 1 2 2 3 2 5 .7 Z 3 2

399 Middle Fork Judith River 4 3 14 31 3 z 3 1t 19 e
near Utica

381 3 4 4 3 4 2 2z 3 &

353 i 12 16 23 34 25 4 $2 15 24 1g
Cregk, at Utica

306 East Fork Big Spring Creek & B 13 i i3 3 5 G 12 10
ar mouth, near Lewlstown

307 Big Spgring Cresk above 120 PA0 160 170 160 128 120 140 150 146
Fortonwood Creek, nsar Hanover

109 Ceptomwood Creek at Highway 4 5 7 i1 & 3 4 5 3 7
206, near Lewistown

%10 Reaver Cresk at county road, 3 5 3 13 10 z 3 & g 7
near Lewlisiown

311 Big Spring Creek st mouth, 120 140 180 230G 180 110 128 1307 17C 150

near Lawisliown



Tahle U.~-Zstimated moathly streanfliow characteristics for August and september-~Lontinusd

fugust Seotesher
Styeam name .50 §.80 4,50 G20 OH .50 G.80 Q.50 0,20

3172 ¥arm Springs Cresk above 100 160 130 (R R Rt 100 110 115 110 118
Meadow (resk, neay Hilger

1% Judith River neer Winifred 240 250 480 &7G 470 240 240 470G 540 448

113 Cow Ureek bhelow forks, 3 4 & b 7 3 3 4 & %
near Cleveland

316 Missouri River near Landusky 3909 4700 6600 8700 6BOC 4300 4500 380G0 700

317 North Fork Mugselsheil Rivsr 3 4 g 13 g 4 i B 11
near Lelpine

318 Checkerboard Creek near Z Z 3 & 3 H 2 2 ki
Checkarbosvd

319 Spring Cresk below Whitetall 5 & 16 14 13 & 3 7 g
Creek, near Checkerboard

320 Nor:sh Fork Musselshell River & 3 13 8 13 3 7 10 14
near mouth, near Martinsdale

32% Alabaugh Creek ar mouth, 3 & & 2 & 2 3 & &
neay Lennep

322 Cottenwood Lreek below Loco 15 24 27 3% 28 12 15 20 28
Cresk, near Martinsdale v

173 Spouth Fork Musselshell River & T2 21 [ 27 5 10 21 38
above Martinsdale

524 Big Elk Craek at mouth, .5 i 3 7 & .5 i 5 10
at fyodon

125 HMugselshell River at Harvlowtion 22 38 84 136 83 13 33 63 TG0

326 American Fork neay Harlowton ] g 5 2 1 & j .7 2

330 Carsiess Creek below Little i 1 Z Z z o7 E H Z
Careless (reek, nesy
Hedgeasville

331 Swimming Woman (reek below 1 t Z 2 2 .7 1 H 2 2
Dry Coulee, near Franklim

313 Musselshell Rivey pear Houndup 32 78 180 270 178 40 48 118 190 0

34% Flaswillow Cresk below the 4 5 B 1& G 3 & & 10 7
forks, near Grass Range

318 Musselghell River naar Mesby 5 0 a7 220 120 S 20 73 180 3G

33% Big Dry Creek above Little a a 2 & 7 g L5 4 4
Dry Creek, near Van Horman

349 Little Dry Oreek near Yan Horman i W3 2 B 3 o .1 1 5

347 Big Dry Creek pear Van Forman .1 -3 & i i5 g .1 2 ¢

lipcludes estimsted spring flow of about 40 cublc feet per second, based on informazion provided by
Montans Department of Fish, Wildiife and Parks,

Tineludes sstimated spring flow of about 10 cubic feer per second, basad on informstion provided by
Montanz Deparrment of Fish, Wildlife and Parka.

IEarimated long-term monthiy streamflow characteristics may not reflect the current flow regime

becguse of upstreaw streanflow regulation,
sSrresm is known Lo be dry escept for periods of runoff. Caleulated flows were sdjusted by

. subtracting 7 ecubic feet per second.
SSpvesm is known to be dry exsept for pericds of runoff, Celeulated flows were asdjusted by

subrracring 8 cublie feet per second.



Tabie mean annual streamflow
55533, cubic fest per second; --, not applicablel

Srrean- Moan

flow- annual

gaging SLresm-
Site atation flow

Mo, Strreal DNAFE Ne . {ftEJS}
i Hell e 22
2 Corr - Z

3 antelope Creek near lakeview o W7
& Red Rock Oreek near Lakevisw - 31
! Tom Oreek near Lakeview - 3

|3 Narrows (reek at mouth, neay lakeview o .4
7 Odell Cregk near Lakeview - 8
g Janes Creek near Lakeview - 2
E ed Kook River near ¥ennady Ranch, near Lakevisw 05011000 1AD
14 Pest Creek at county road, near Lakeview - 2
il Long -k near Lakaview - g
17 Fast Clover Oreek at wouth, near Monida e 3
13 Red ok River below Lima hegservoir, near Monida 06012504 150
14 Cat Creek above Simpson Creek, near Lima e H
i3 {ndian Creek above Simpson Creek, near Lima B 1
e Simpson Cresk above Tndian Cresk, near Lima - 2
17 Deadman Oresek near Dell - g
18 Big Sheep Creek below Muddy Creek, nesy Bell 46013500 &0
19 Red RBock Eiver at Red Rock 36014500 240
20 Black Canyon Oresek nsar Grant - 5
21 Shennon Oreel near mouth, near Grant - i
e ¥rying Pan Creek nesr Grant -= 4
23 Trapper Creek at mouth, near Grant - i
24 Regr Oreek near Grant - G
Z5 Bloody Dick Oreek pesr Grant - &4
256 Horse Prairie Cresk npear Grant 36015060 B4
27 Rape CUreek shove regervoir, near Grant - 1
IR paincter Oresk near Grant . a
29 Browns Canyon (reex near Lrant o 5
a0 Medicine Lodge Cresk near Grant - 21
37 Pole Creek near mouth, near Yolaris o 3
33 Reservolr Creek at mouth, near Polaris - 3
34 Fast Fork Dyce Creek at mouth, near Polaris - 2
35 West Fork Dyoe Creek &t mouth, near Polaris - 1
36 Grasshopper Creek near Billion D&015500 52
37 Seaverhead River at Barretls 06016000 458
38 kast Fork Blacgkpail Creek near Dillon - 35
kX Yest Fork Blacktail Creek near Diliom - 13
4 Bilzcktai ]l Deer Ureek near Diilon 017500 55
41 Reaverhead River near Dillon 6018000 3740
42 Begverhead River near Twin Bridges 08018500 440
473 farral Oreek at mouth, near slder - Z
44 €oal Creek at mouth, near Alder - 7
45 Ruby Riv aboyve the Iforks, near Aldey - 24
48 East Fork Ruby River at mouth, near Alder - H
47 Wear Fork Ruby River at mouth, near Alder R 1)
48 Ca od (resk at mouth, neay Alder - 14
49 Warm Springs {resk =t wouth, near Alder - &
50 rth Fork Crsenhorn Oreek at mouth, near Alder - &
51 sy River above reservoir, near Alder 6019500 1B
57 i1 Creek at Forest Service boundary, near Sheridan - 31
53 Wisconsin Creek at Forest Service boundary, near - 24
G4 : Twin Bridges 06023000 214
93 Riwver near 06023500 47
56 andrus fresk near @ , neay Jackson - 12

0



streznfiow--Lontipued

annual

Stream- Mean

£iows annuai

gaging streai-
station flow

Srream name Ko, ISTEIEY
57 vox Creek at mouth, near Jackson - 8
531 ; rnor Creek near Jackson g 44
59 Lare Springs Oresk at Jackson - kY
64 Miner Oresk near Jackson 06024000 33
ai Big Lake {reek near mouth, near Wisdom - iA
62 Sreel Oreek abovs Francis Creek, ngar Wisdom e 8
53 Yrancis Creek at mourh, near Wisdom - iz
64 Sreel Creek near mouth, near Wisdom . 21
65 Swamp Greek near mouth, near Wisdom - 35
a6 ij&?F Creek ar mouth, near Wisdom - 12
&7 Trail Creek ngar Wisden G50245640 7B
o8 Ruby Creek at mouth, near Wisdom - 24
&8 Tie Creek at rorest Service boundary, near Wisdom - z5
70 Johnson Cresk near Wisdon - 30
71 Mussigbrod Creek near Wisdom - 19
72 storth Fork Big Hole River near mouth, near Wisdos - 154
7% Big Hole River nelow Nerth Fork, near Wisdom - LY
74 Pinrlar Crzek near Forest Service boundary. - 55

near Wisdom
75 é 2z Hole River below Mudd Creek, near Wisdom - 5940
7% Fishtrap Creshk at mouth, neay Wise Bivey - fd
77 Tamarche Cresk near 3 - 50
ia Seymour Creek near Wise River e 8
74 Tenmile Oreek at mouth, near Wise River o 10
B0 Sevenml le Creek at mcuth near Wise Rilwver - 2
a1 forral Cresk at mouth, near Wise Rlver - =
8z 4t le Cragk at mouth, near Wise River - 7
a3 in Creek at mouth, hear Wise River - 8
84 Creek near mouth, neay Wise River - i
5 arnia Creek above Americen {resek, near e 7
River
j33) sn Creek at mouth, nsar Wise River B

87 Sixmile Creek at mouth, nsar Wise River - H
84 french Lreek near m&utr near Wise River - 14
H£9 Degp Creek near Wise Riwver - 3
30 Bear Oreek near Wise River - A
93 Gryant Uresk at mouth, near Wise River - 7
a2 Big Hols River nesr Hise River 56024580 2820
3 Johnson Oreek at mouth, near Wise River - 4
g4 {reek near Wise River o e 2]
25 chson Oreek at mouth, near Wise River - 42
6 o Oreek at mouth, near Wise River - &
37 Wyman b“ee% at mouth, near Wise River - 20
Lacy Creek & mouth, near Wise River - i3
told Cresk at near Wise River - 7
Patrengai i Creek st mouth, near Wise River - 48
out near Wise River - &
iver GAROZL580 180
near Wise River - %
River - 2z
- 13
ige - 24
Mopse Oraek near Dwvide - 12
Tranper Oreek near Melrose . 14
Ca Crzek ar Melrose - 0
8ig Hole River near Melrose 06025550 1,200
Willow Creek naar Slewm 5025880 18

fe sl
e



#1ow-~Dontipued

imated meaan aanpual stre

oS T

Riream- Hean
flow- annual
gaging s{ream~
Site station figw
Mo, Stresm name He ., {£c2/8}
U
112 ek near Glen QEDEELG0 23
113 k aear Twin Bridpes - 7
14 wiver near Twin Bridpes 06025500 1,808
113 Creek near Whiteball 06029040 12
117 niyey above High Ore Creek, near Basin - 100
118 Boulder Rivery neav Houlder 0R0300G0 130
119 Littis Boulder River neav foulder - 21
120 Boulder River above O Gulch, near Boulday - 110
12 soulder Biver near Cardwell - 140
122 Seurh Boulder River near Jefferson Island GaR34000 34
123 jefferson River ar Sappington 06034500 2,200
124 South Willow Creek near Fony - 35
125 Horch Willow {reek ar Fony - 15
126 Willow Creek near Barrison 46035000 403
127 Norwegian Creek near Harrison 0602335500 7
129 Jefferson River near Three Forks 0EG36650 2,300
130 Madison River near West Yellowstone 06437500 514
131 Duck Cresk near West Yellowstone R 49
132 Cougar Creek near West Yellowstone - 51
133 Grayling Crsek near Wezt Yellowstong - 96
134 Red {anyon Creek near west Yellowstone - &
135 Souih Fork Madison River neay viesr Yeilowsions - 140
i35 arkine Creek near West ¥Yellowstane - 11
137 Trapper Creek near West Yellowstone - 7
138 Madison River below Hebgen lLake, negar Graviing 35034500 1,000
138 Cabin Oreek near West Yellowasrons . 55
140 Reaver Creek near West Yellowstone - 79
141 ik River at mouth, near Camaron - 6
142 Soap rreek at mouth, near Cameron - 3
143 sntelops Creek at mouth, near Cameron - 5
44 West Tork Hadison River neat Cameron 06033200 g5
145 Squaw Creek near {ameron - 19
146 Srandard (reek near Lameron - 17
Y Ruby Creek neat Cameron - i
148 indian Creek near Came¥on - 84
149 Madison River negay [ameron 26040080 1,400
150 Blaine Spring Oreek near {amneron Q5040010 28
151 0'pel}l Creek near Ennis - 126G
152 Jack Creek near Ennis 05440300 41
153 Momre Creek at Ennls - ki
154 lorth Fork deadow freek zt Forest Service boundary, o 3G
pear Ennis
133 Noreh Fork Meadow creok at Highway 287, near Ennis - 18
156 Madison River below Ennis Lake, near MeAllister 06041000 1,800
157 Hot Springs Cregk near Horris - 14
158 Cherry (reek neavr forris - 52
159 vadison River near Tnree Forks 06062500 1,800
160 Caohe Creek at mouth, near Wesr Yellowstone - 12
161 Taylor Craek nesr Grayling 36043000 o4
157 I cuping Creek near Gallatin Cateway - 33
183 fnaliatin River above West Fork, near Big Sky - 450
164 south Fork West Fork fallatip River near - 62
Gallatin Gateway
165 widdle Fork West Fork Gzllarin River near - 37z
Gallatin Gatewsy
HEE) Yest Fork (allatin Riwver near nelliatin Gateway - 110
167 w Creek near Gallatin Gaveway - kT
168 ing Creek neayr Gallatin Gateway R 50




Tabie 10.w-Esnizated mean anpual zzreamfiow-~Lontinged

Styream~ Mean

fiow~ annusl

gaging sLream=-
sration fiow

Srream name Mo, {ftafs}
169 4 Fork Spanish Creek near Gallatin Gateway - 45
170 Spa b Creek near Gallatin Gateway - 82
17 Gallatin River near Gallatin Gateway 36043300 840
172 Big Bear {reek neay Gallatin Gateway - 14
173 South Oottonwood Dreek near Gallatin Garewsy 08044500 33
174 Baker Oresk mear Manhattan XS 140
175 focky Lreek near Bogeman G6045500 32
176 Bear Canyon Creek near Bozeman 06047000 a
177 Sourdough Cresk near Bozeman DEGLTEDD Z5
178 Fast Gallatin River at Bozeaman 06048000 92
P79 Bridger Creek near Bozeman 06048500 37
180 Yast Gallarin River near Belgrads 86049000 120
151 fast Fork Hyalite Creek near Bozeman - 14
182 West Fork Hyalite Creek near Bozeman v 26
183 Hyalite Creek at Hyalits Ranger Statiowm, 06050000 55

near Bozeman
184 Hyalire Creek above Interstate 30, near Bozeman - 27
185 Thompson Creek near Belprade - 3z
1846 Ben Hart Oreek near Belgrads - 31
147 keese Oreek near Belgrade 050351000 1%
188 Ezst Gallatin River near Manhattan - 320
189 Gallatin Biver nsar Logan G&0G52500 1,104
150 Sisreenmiie (reek near Ringliluog Ge053000 H
197 Sixseenmi le Creek neay Maudlow - 33
192 Sixtesnmile Creek nesr Toston - B3
193 Mizsouri River near Toston 08054500 5. 204
194 Crow Creek near Hadersburg D&G55560 41
195 Dry Creek near Toston - 9
198 Deep Creek below North Fork, near Townsgend - 27
197 Duck Creek near Towngend - 10
198 Confedervate Gulch near Winston -— H
1992 Heaver Lreek near Winston - 16
200 Avalanche Guleh negar Winston - 7
201 psokane Creek near East Helena - g
202 eluire Creek at county road, near East Helena - 8
203 Teout Creek at mputh, near FBast Helena - 20
204 Prickly Pear Creek near Clancy 56061500 &4
25 Prickly Pear Creek at mouth, near Fast Helena - 54
2086 Tenmile Uresk near Rimind 05062530 16
207 Tenmile Creek near Helena 36563000 24
208 Sevenmile Cresk near mouth, near Helena - &
2049 Tenmile Creek at mouth, near Fast Helena - 16
210 9i lver Cresk at Interstate 15, near Helena - 13
211 Beaver Creek at mouth, near East Helena - 12
AV Elihorn Creek near mouth, near Wolf Creek - 8
213 willow Creek below Elkhorn Creek, near Wolf Creek - i0
AR cortonwood Oreek above Beartooth Ranch, near - &
Woll Creek

27 Virginia Cresk at mouth, near Canyon Lreek - 21
Xie Canvon Oreek below Cottonwood Creek, near Canyon Lresk - EE
9 1itrle Prickly Pear Creek near Canyon Creek DEDTIG00 4%
220 Lyons Creek near Wolf CTreek - 13
221 reek at mouth, atf Wolf {rsek - 12
22 Prickly Pear Creek near Wolf Ureek G6071300 [
223 ey Oreek near Cralg - 7
224 ckney Oreek neay Craig - 5
275 viddle Fork Dearborn River at Highway 2060, - 33

nesr Wolf Creek

43



Table 10,--Ezgimatad mean annual strasmflow--Lontinued

Styeam~ Mean
fiow- annual
gaging strean-
Site gtation flow
Mo . Straam name Ho. (£r3/3)
227 Seuth Fork Deparborn River &t Highway 434, near o 32
Wolf Creek
728 Nearborn River near Lralg GRDT7ISOL 204
273 Fiar Cresk abowve Slew Creegk, ngar Cralg - 34
230 Sheen Creer al mouth, near Lascade o 58
232 Horth Fork Smith River at Highway 8%, near White e S8
Gulphur Springs
233 Seurh Fork Smlch River at mouth, near White Bulphur - 26
Springs
i34 Smitn River below forks, near White Sulphur Springs - 5
235 Big Birgh Creek at mouth, near Whire Sulphur Springs - &7
236 Mewlan Crsek below Charcoal Gulch, near White - 12
Sulphur Springs
237 Camas Cresk near mouth, near White Sulphur Springs - 17
238 amith River near Fort logan DERTEHYG 170
23% Shesp Ureek near White Sulphur Bprings G6077000 33
240 Sheep Creek near mouth, near White Sulphur Springs e Ei
241 Eaple Creek near mouth, near White Sulphur Springs - 13
2432 Rock Dreek River below uffale Canyon, near White - 27
Suiphur Springs
243 Tenderfoot Creek below South Forvk, near White - (35
Sulphur Springs
264 2mich River near Eden 06077300 340
Z45 Mound Creek near mouth, near Cascade - i3
246 Missouri River near Ulm GeOTRIN0 4,400
247 Norch Fork Sun River near Augusts 0&GTBS00 330
248 Sunp River near Augusla 260BC000 B0
249 Sun River below diversion dam, near sugusia 0&0B0300C 360
250 Willow Creek near Anderscn Lake, neart Augusts - 8
Z51 Norrh Fork Willow Creek helow Cutrock Creek, - 5
near Augusta
254 Spirh Cresk near Aupusta 06082500 27
255 Ford Cresk near Aususta Q083500 25
256 Eik Creek near Augusts UE0B4L500 g1
257 Sun River at Simea 66083800 430
260 Missouri River near Gresat Falls 06090300 7,500
261 Dry Fork at mouth, at Momarch - 33
262 Ti1linghast Creek above Jelce Cresk, near Monareh - ig
263 Filgrim Creek &t mouth, near Monarch - 25
2564 Logging Creek at Logzing Creek Campground, near Monarch - 15
265 Belr {reek near Monarch 26090360 170
265 Big Otter Creek above Never Sweat Creaek, near o 11
Ravnzsford
267 Halt Oreek near Fortage 06080610 210
258 Highwood Cresk below Syith Creek, near Highwood - 22
269 Misgouri River at Fort Benton 3H090800 7,700
270 Shonkin Creek below Bishop Creek, nsar Highwood B i8
271 work Two Medicine River near East Glacier e 71
Souch Fork Badper Creek near Browning - 59
North Fork Badmer {reek near Browning - 53
ek st Swifr Dam, near Valier 0a0%4500

[ SR I S )
ED ol g e
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Dupuyer Creek near Dupuyer
Dupuyer Sresgk near Dupuyer

Dupuyer Creek below Seoffin Oreek, neay Dupuyer
i yeh Creek near Valier

fut Bank Creek near Brownlng

Cut Rank Creek at Cut Bank

Marias River st Sullivan fridge, near Cut Bank



Tahle 10, «-gstinated mean annual strsamfliow--Uoniinuad

Straam= Mean
filow= annual
gazing atrgam-
Site ztation £low
Mo Soream name Mo, (Frijg}
288 iss River near Shelby 06099500 910
287 varias River at “F" Bridge, above Tiber Reservoir, - 1,00
rear Shelby
288 #Marias River near Loma OR102050 280
290 Teton River near Strabane - 36
291 MelDonald Creek near Strabane - 12
292 worth Fork Deep Creek near Lhoteau o 15
283 dourh Fork Deep Oreek nsar Choteau . £
284 Deep Creek near Choleau - &
295 Teton River near Dutton 08108000 150
296 Missouri River at Virgelle 56109500 &,700
297 Loest Creek at mouth, near Utica - 24
798 Yogo Oreek at mouth, near Utica - A
2949 Middle Fork Judich River near Utica 06108780 42
30614 Seuth Fork Judith River at Indian Hill Campground, - 10
near iltica
363 Judith River above Courtnevs Creek, at Utica - 49
306 Fast Fork Big Spring Creek at mouth, near lLewlstown e 26
207 Bipg Spring Creek abeove Cottonwood Creek, near Hanover - 170
309 Dottonweod Creek at Highway 200, nsar Lewlstown - 19
310 ieaver Creek at county road, near Lewisgtiown g @7
21% Big Spring Cresk at mouth, near Lewlstown e 230
31z Warm Springs Creek above Headow Creek, near Hilgev - 110
113 Judith River near Winifred 06113506 480
315 fow Oresgk bhelow Forks, near Cleveland - g
316 Missouri River near Landusky 0115260 4,700
217 Nerrh Fork Musselshell River near Delpine 056115300 12
318 Checkerboard Creek near Checkerboard - &
319 Spring Creek below Whitetall Creek, near Checkerboard - 19
320 North Fork Musseslshell River near wmouth, neay - 23
Martingdale
371 aAlabzugh Creek at mouth, near Lennep - 12
327 forronwood Cresk below Loco Creek, near Martinsdale oo me 23
323 Sguth Fork Musselshell River above Martinsdale 06118300 82
326 Big Elk Creek at mouth, at Twodot 06120600 i5
325 #Musszeishell River at Harlowton 6120500 160
126 American Fork near Harlowton 06121000 7
330 Carsless Creek below Little Careless Crsek, near o e 5
Hedgesvi lle
333 Swimming Woman Creek below Dry Loulee, near Frankiin - 4
333 Musselshell River near Roundup 05126300 210
335 Flatwillow Cresk below the forks, near Grass Range - 41
338 Musselshell River near Mosby 06130500 310
339 Big Dry Creek above Little Dry Cresk, nsar Van Norman - 33
344 Little Dry Creek pear Van Norman - 23
05131000 58

341

Blg Lry Cresk near Van Novman
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§Rz§ coeffic
specified month
OM, mean monthly
A, drainage avea, in sguare miles; P,

rent of determination;
exceeded XX percen
streamflow for specified month,
mean annual

1,--Results of basin-characteristics regression analysis

G.XX, monthly mean streamflow for
¢ of the vears, in cuble feet per sgcond;
in cubic feet per second;

srecipitation, in inches]

Srandard
Stream BTTOT rand—
flow {loga~ ard
charac— rithm, arrov
Month  teristic Equatrion r? base 10 {(percent}
Oorober 0.90 0.00132 Ale030 pl.38 0.67 0.32 85
.80 0.00155 40.996 pl.sd 71 .28 732
5.50 0.00219 &0-965 pl.47 76 .24 59
Q.20 0.00235 AC-924 pleb0 .82 20 47
oM 0.00234 Aa0-935 pl.3l .80 .21 50
November Q.90 0.00095 al.050 ple43 68 .32 83
0.80 0.60135 ale0l10 pl.ald 73 .27 70
0.50 0.00141 40994 pl.53 .77 .24 59
0.20 0.00129 40-967 pl.67 .81 .21 52
Qi 0.00145 A0.972 ple36 .79 .22 5%
December Q.90 0.go047  A0-987  pl.69 65 .32 86
Q.80 0.00059 A0-987 pl.66 70 .29 75
G.50 0.00069 40-994 pl.68 75 .25 63
0,20 6.00078 40-270 ple7d .79 .23 56
oM 0.00069 AD.974 pl.73 77 24 60
January Q.90 0.00044 A1-000 pl.64 64 .34 91
Q.80 0.00056 Al-010 pl.6l .68 .31 80
0.50 0.00091 40-378 pl.3% .72 .27 70
0.20 6.00107 a0-963 pl.03 .75 .25 63
oM n.00079 40.980 pl.63 .73 L26 67
February Q.99 9.00069 4l-0i0 pl.5l 64 .33 50
0.80 0.00089 Al.010 pl.48 65 .31 80
0.50 0.00112 40-998 pl.30 71 .28 72
Q.20 0.00186 A0-969 pl.4b .73 .26 65
ou 0.00123 A9.990 pl.30 .72 27 7
March 0.90 6.00071 Al.020 ple33 .65 .33 89
0.50 0.00105 41-020 pl.47 67 .32 84
0.50 006234 a0-991 pl.34 70 .28 73
5.20 G.00513 A0-981 pl.ll .70 .28 72
QM o.onaie a0.992 pl.28 W71 .28 71



Tabhle {il.——Results of

bhasin-rharaoteristics regression enalysis—-Uontinused

Srandard
Stream— =hue ke rand-
flow {loga- ard
charac— rithm, 2Yror
Month teristic Egquation e baze 10) (percent)
April Q.90 = 0.00251 a0.915 pl.30 .57 .35 97
0.80 = 0,00347 A0-892 pl.ol .57 L34 93
Q.50 ~  0.00631 a0.886 pl.ad 66 .29 73
0.20 -~ o.00832 a0.902 pl.ol 71 28 &4
oM = 0.0083] 40-905 pl.49 71 .26 64
May 0.90 = 0.00069 a0.B33 pZ.a3 .80 .22 53
0.80 =  0.00138 aU.834 pZ.28 .82 .20 48
Q.50 = 0.00377 40853 p2.07 .83 .1 45
Q.20 = 0.00794 aP-864 pl.92 L85 17 41
oM = 0.00457 a0-854 pZ.02 .84 .18 43
June 0.90 «  0.000%0 ab.905 p2.38 .83 .20 49
Q.80 = 0.00089 a0-918 pZ.27 .85 .19 46
G.50 = 0,00309 A0.904 p2.07 .89 .15 37
Q.20 =  0.,00513 A0.915 p2.02 .89 15 35
oM 0.00324 AD-906 p2.08 .89 15 35
July Q.90 - 0.00066 aC-87% p2.00 67 .29 76
Q.80 = 0.00060 a0.907 p2.08 JFh 26 64
Q.50 = 0.00132 40-932 pl.56 .23 .20 48
Q.20 - 0.00182 0933 pl.97 .87 17 40
oM = 0.00155 a0.936 pl.94 .85 .18 43
August Q.90 = 0.00060 40.829 pl.93 .56 .35 95
5.80 - 0.00091 a0.868 pl.82 61 .32 85
.50 -~ 0.00269 AU.831 pl.63 .66 .28 71
G.20 0.00427 A0-884 pl.33 b .24 59
oy - 0.00282 a0-876 pl.60 .70 .26 65
September .90 -~ 0.00066 aD<807 pl.76 .58 .35 55
Q.80 = 0.0011z a0-908 pl.6o .63 .31 83
.50 - 0.00251 a0-920 pl.48 .68 .28 71
Q.20 = 0,00537 a0-917 pl.35 .76 .23 57
oM - 0.00316 40.912 pl.b> .73 .25 62

(el

ead



Table 12,--Results of channel -width regression analysis

iRz, coefficient of derermination; G.X%, monthly mean streamflow for
specified month excesded XX percent of the years, in cubic fset
per second; QM, mean monthly streamflow for specified month,
in cubic feet per second; Wacs active~channel width, inp feerl

Srandard
Srream- BYLCT Stand-
flow {loga~ ard
charac- rithm, er7or
Honth teristic Fgustion rZ baga 10} {(percent)
October Q.90 = 0.0191 wégi*zz 0.60 0.34 93
Q.80 = Geiiéz Vact gs 65 .31 80
3.50 = 0.0417 Wyp ") 70 26 66
Q;Z% = Qg{}ﬁ?%} %A{:i ?8 a?? 522 35
oM = 0.0525 Wy 75 .23 57
November Q.90 = 0.0151 Wyet o2 .62 .34 92
Qgiﬁ = gasizg ac, g .65 30 79
Q@v—gi = bgg..:f:‘% %A{:ESBS sig 32; {;}?
Q,;Z'v‘ B Gm{}&:}? i’ﬁ’g{:z 8‘3 F 321‘? T
QM = 0.0380 Wep *"7 .72 W25 64
pecember Q.90 = 0.0200 Wyl 23 .57 .35 97
Q.80 - 0.0229 Wac: oo .61 .33 87
Q.50 = ﬁgﬁiég WA, g4 67 .29 75
Q.20 = 0.0372 s, o, .71 .26 67
oM = 0.6309 Wae .69 28 71
January Q.90 = 0.0148 %ﬁﬁiazg .57 .36 101
Q.80 . 0.0166 Wue “ o7 .62 33 89
Q.50 = 0.0251 Wyg "y, .65 .30 78
Q.20 = 0.0324 ¥ac, " oe .69 .27 69
QE‘? = Gaﬁzﬁé, wgﬂ * sé? e?_% ?3
February  Q-90 = 0.0151 wggfagé .57 .36 99
0.80 = 0.0170 Wpg, " o2 62 .32 88
0.50 = 0.0224 Wac, "o, .56 .30 78
Q.20 = 0.0331 ¥Wacy 5s .69 .28 70
oM = 0.0245 Wso'” 67 .29 76
March .90 = 0.0166 %gcé*ii .58 .36 98
0.80 = 0.0195 Wagy oo .60 .34 92
Q.50 = 0, 0309 %»E%C?S} W64 L3l 81
0.20 = 0.0468 Wye o, .63 .31 81
oM = 0.0353 Wy ® 64 31 81
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Table 12.-—Results of channel-width

regression analysis--Continued

Standard
Stream™ erroer Stand~
flow {loga- ard
charac— rithm, BrTOY
Month teristic Bgquation rZ hase 103} {percent}
P 1.581
April q.90 = 0.0447 Wy ?g .57 ,32 %i
(.80 5 ﬁgﬁéé? kgcie?? 5% L34 ?i
Q,%G = ﬁsi@‘%{} g‘g‘%ﬁ};sgﬁ aé? §§8 ?Q
0.26 = 0.1493 wéﬁg 70 Q?§ 25 62
oM = g.110z w$c°“ =71 225 653
.91
May 3. 90 = 0. 1247 Qﬁﬁi a5 .82 W22 ?3
ngg = {}aifgﬁ‘ i{‘%{:igsf} 53 .19 26
Qcﬁ@ = G@ZS?.} k&glggé liz vé{; gi
.20 = 0. 4027 @gﬂz a4 . =
M = 0. 2985 Uao i 87 16 35
June Q.90 = 0.1054 w§£§=z§ .77 .24 ?f
Q@S{} = G.EE‘?E wﬁ‘ci@ﬁ? agi Q:EE z;
Q-ﬁ@ = QQESM’# W?ACE@S% sgﬁ s.s.? 3§
.20 = D.4055 ¥ Ci g8 87 @l%
oM = 0.287% Wac * 86 17 40
July Q.90 = 0.0562 wgcgsgf 67 31 fz
nga = 6&{}%&6 EJ&C},SS s?f egi Si
Qaﬁ@ = Qsi{}sg ?Aci’gg agg aZE 55
Qazg ﬁaif&06 ﬁéciegﬁ ES i E3 : i
QM = QQZEE? %ggag e?? azi 5&
= . 1.64
Augué‘}t QQ?G &= OQG:}E? j’gﬁclw?i} aé? @ Ef 3{}2
0.80 = 0.0558 % 1 53 =56 <34 9z
0.50 = 4.1000 %ﬁciaé? 60 a§§ ?%
QSZ{} = G.1216 kg{:lgé}, aé? s £ ?-{
Qi"i b {}s‘{}gigg wgﬁ sf}ié‘ 928 2
b 1.7 £ 101
September Q.90 = 0.0316 W, ;2 .54 ,32 101
ng{} = QQGESQ g‘?%czg?i 959 33_} %8
Qe5{} = 6»@&13 QACEQ?Z aéfv EE? :{)
QBE{} kS %s@??l}.‘ E‘;?‘Gi¢?2 s%? aé% ?Lé
O = 0.0631 Wpp 67 27 68




ing statlions uzed in test of congurrant ~mezsurenant mathod

Srresm used ma gorrelsting papged site

Water
Gite Station Bite Station vear of
Moy MATRE No . Mo, Hame Ho. record
18 g Sheep Oreek below Muddy A5G350 &7 Trail Creek near Wisdom GHZ4500 19714
HESH
36 Grasshopper Oreek near Diilen 06015500 a7 Trail Cresk near Wisdom GHU24500 1850
40 Blacktail Deer Lreek near 06017500 57 Trail Orsek near Wisdom 06624500 1949
pillien
31 Ruby River above reservolir, G6019500 ki ged Rock River near Kennedy A311000 18440
nepar alder RBanch, near Lakeview
T15 Wnitetail Cregk near Whitehall 06328000 116 Roulder Riwver above Rock 06036500 1951
Creek, near Basin
152 Jack Creek near Ennis 06340300 102 yise River near Wise River 06024590 1984
161 Taylor Creek near Graviing 065430600 171 callatin River near Gallatin 36043500 1956
Gareway
178 £zar Gallatin River at Bozeman 05048000 189 Gallarin HRiver near LOgan 08032500 1955
179 sridger Creek near Bozeman 46048500 17% Gailatin River near Gallaris 08043500 1968
Gatreway
183 Hyalite Cresk at Hyalite 08050800 17 Szillatin River near Gallatino 06043500 1867
Ranger Stalion, near Aoreman Gareway
194 Crow Creek near Radersburg 06055560 204 Prickly Pear Creek neayr Claney 06061500 14967
206 Tepmile Creek near Rimini 08062500 2484 prickly Pear Creek mear Clancy 060615300 1949
2134 Sheep Creek near White G6U7TR0E 284 Smirh River nesr Eden 35077500 1958
Sulphur Springs
275 Badger Lreek near Browning 06092500 272 Two Medicine Blver near O60%2600 1972
Browning
317 Worth Fork Muss=2lshell River 96115508 323 South Fork HMusselshell River 061185300 1957
near belpine above Martinsdale
347 Big Creek mear Emigrant 26191800 130 Madison River near West G6U37500 1984
Yellowstone
352 German Gulch nesy Ramsay 12323500 356 Middie Fork Bock Creek near 12332000 1669
Pnilipsburg
353 Racetrack Cresk below Granite 123243700 156 middie Fork Reck Lresk near 172332000 1970
Creek, near Anaconda Philipsburg
355 Boulder Creek at Mazville 12330000 358 Middle Fork Hock Creek neay 12332000 1666
Philipsburg
360 Skalkahp Creek near Hamilten 12346500 359 Ezst Fork Bitrerrcot River 12353400 1958

near fonner




Tahle la.-~Standard ersors for three methods

[9.%%, monthiy mean streamfiow for specifled mouth excesded XE percent
of the vears, in cuble feer per second; OF, mean monthiy streamflow
for specified month, in cubic feel per spcond]

Standard error, in log units, for specified metrhed apd monthly streanflow characteristic

basin-characteristics method . Channel-width method Concurrent-measurement method

i

Munth G,u0 Q.80 0.0 GL28 OH 3,90 (.80 .30 G.Z0 OM 0,80 Q.80 0.30 §.I0 o

.32 (.28 0.2& 0,20 D.2¢ 8,54 0,31 0.26 0,22 G.23 G.22 0.0 9.1& 0,17 0,18

.32 .27 W24 .21 Ny .34 30 .27 24 .25 20 .18 L15 ) L7
Becembart 32 .29 .25 .23 L28 .35 .37 .25 s .28 21 .21 .18 .18 .18
January e L3 L2 .25 L26 .36 .33 L30 27 L29 a8 W23 .23 L 28 L2t
February .32 L3 (2B .25 .27 .36 L33 L34 a7 .29 22 i 18 .13 L1 E
March .33 L32 2 .28 .28 .35 .34 .31 31 ki 15 14 e .16
April .35 34 .28 .25 .26 .35 L33 .28 .25 L25 20 ) 26 .28
May L2t .28 19 A7 .18 .22 18 18 W15 - 33 .24 Li8 L8
June L2 LG9 L1535 .18 3 J23 L21 A7 .16 17 28 24 .27 LED
July .29 .25 .2 W17 .18 .31 .28 W23 it .21 .33 L1g 18 17
August .35 .32 .28 2h 26 .37 34 W30 .26 28 -39 .23 L27 24
Seprembar .35 .33 .28 .23 25 .36 .33 .29 LE5 27 3 W23 .21 23
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Tahle 15.-—Weights amd standard e

; mean sbhrean

thly
years, in cublc feet per second; QM,
month, in cuble feset per second; log, logarithm, base 10: pot, percent

rrors For various combinations of methods

flow for specified month exceedad £¥ percent of the

mean monthly streamflow for specified

l

Combinarions of

Weights for specified month and monthly
flow charscteristic

methods 0.90 .80 (.50 0.20 ™
OUTOBER
Bagin-chaeracteristics method 0,000 (. 000 4.000 0.179 0,153
Channel-width method 342 353 . 298 261 M
Copcurrent-measurement method 658 547 702 =559 . 53438
Weighted standard errof {log) .15 13 .12 17 .17
Yeighted standard error {pet) 35 31 29 29 8
Basin-characteristics method LBB5 L7186 593 082 LOhG
Channel—width method . 315 =284 . 307 318 334
Weighted standard error {log} 31 28 .23 .19 .20
Weighted standard evror {pct} B2 71 58 45 47
Concurrent-measurement method <BHE 647 L7117 572 5355
Bagin-characteristics method =332 =333 283 528 =445
Weighted standard error {1log) 217 15 14 .13 .13
Weighted standard error {pct} 41 37 32 31 31
Concurrent-measurement method 638 .64 L7102 B4 591
Channel-width methed 342 .353 . 298 386 A
Weighted standard error {log} L5 .1 .12 .13 212
Weighted standard ervor {pct) 35 E3 29 30 28
NOVEMBER
Basip-characteristics method 000 065 068 292 241
Channei-width method 254 255 203 072 1 &7
Conpcurrent-measurement method L7085 =680 729 L6356 612
Weighted standard ercor {leog} .15 .13 .13 .12 12
Yeighted standard error {poz) 36 3z 30 Z8 29
Basin-characteristics method 683 - 7560 LTH7 LT65 L7151
Channe l-width method . 317 « 240 L 233 235 249G
Weighted standard errer (log) 231 W27 223 02 .22
{pct} a1 59 58 51 34

Weighted standard error



Table 15 ~-Weights and standard errorzs for varicus
combinations of methods—--Lontinued

Combinations of

Yeights for specified month and monthiy
flow charsctreristic

methods ngg Qegg} Qs§{} ngs {}?é
NOVEMBER-—Continued
Concurrent—measurement method 710 sB78 . 733 643 B21
Basin-characteristics method L2980 <324 287 - 357 . 379
Weighted standard error {log) .16 .14 »13 -1z .13
Weighted standard ervor {pct) 39 33 31 28 30
Concurrent~measurement method « 706 <595 748 . 706 Y
Channel-width method « 294 . 305 2252 - 294 5357
Weighted standard error (log) »15 L 13 L 13 .1 .13
Weighted standard error {pct) 36 32 30 3G 31
DECEMBER
Basimcharacteristics method 034 090 L1480 - 3834 234
Channel-width method . 302 2272 213 .88 155
Concurrent-measurement method 5663 638 647 607 511
Weighted standard error (log) <14 013 213 213 W13
Weighted standard error {(pct) 34 32 30 31 30
Basin-characteristics method . 806 L8335 .B24 . B06 LB10
Channel-widih method . 194 . 167 L176 L1894 . 190
Weighted standard error (log) .32 <29 <25 .22 L 24
Weighted standard errocr {(pct) B5 75 63 56 59
Concurrent—measuremant method B34 2519 D4k G132 613
Rasin-characteristics method . 346 371 - 356 . 3BE « 387
Weighted standard error (log} 215 14 o1 .12 £13
Weighted standard error (pet) 36 34 31 32 31
Concurrent-measurement method 570 655 678 L6773 559
Channel-width method 330 « 345 322 327 . 341
Weighted standard error {(log) <14 <13 213 <14 .13
34 32 31 33 31

Weighted standard ervor (pet)



Tabhle 15.—W=ali

W

&
gt iong of

s standard eryors for
methods —~Cant Lnued

va e i

Combinations of

Welghts

for specified month and monthly
flow characteristic

methods (.40 G.80 3. 50 oM
JANUARY
Basin-characteristics merhod . 185 L0599 . 192 L2739
Channel-width method L 250 « 285 . 244 .178
Concurrent-megsurement method L6046 615 . 364G L5813
Weighted standard error {iog) .17 .16 15 W14
Weighted standard error {pct} 452 35 37 34
Rasinp-characteristics method . 766 . 130 731 726
Channe L—width method . 234 L 270 . 269 L3274
Weighted standard errofl {log} L33 .30 .27 .26
Weighted standard errar {pct) 30 79 68 £5
Concurrent-measurement method LB03 514 . 568 . 590
Bagin-characteristics met hod . 397 . 385 < L34 A0
Weighted standard errof {log? .18 « 17 £ 16 .15
Weighted standard erfor {pet] 43 40 38 15
foncurrent-measuremant method b4 L5632 L5895 5273
Channel-width method . 375 . 368 -4 L 377
Weighted standard error {log} 17 .16 .16 .13
jeighted standard errox {pot) 42 38 as 36
FEBRUARY
Basin—characteristics mebhod 024 L1186 + 159 125
Channel-width method L 294 . 254 L 204 L1732
Concurrent-measurement method 681 L5629 536 L7073
Weighted standard errot {log} .16 .15 12 L1
Weipghted standard error {pct) 39 35 29 25
Basin-characteristics methad B89 G678 L0650 L6450
Channel-width method . 301 L3272 L3506 . 360
Weighted standard errol {iog) L33 .30 27 26
Weighted standard error {pez) BE 78 69 67
Concurrent~measuremnent method LHB82 .636 B4G 718
Basin-characteristics method . 318 . 364 L 351 L2B2
Weighted standard error {1log) 17 <15 L 13 211
47 38 31 26

Weighted standard error {pct]



Table |3.~Weights and standard errors for various
combinations of methods-—Continued

Combinations of

Weights for specified month and monthly
filow characteristic

methods 0.90 0.80 0.580 0.20 95
FEBRUARY~~Continued
Concurrent-measurenent method 585 L6852 L BhE 753 .729
Channel—-width method 314 . 248 » 334 247 271
Welghted standard error {log} .16 215 213 210 .11
Weighted standard error (pct) g 36 30 Z5 26
Basim-characteristics method L 105 + 145 244 21532 258
Channe l-width method 120 . 089 G20 L0060 000
Concurrent-measurement method 2775 L7656 « 736 LB48 744
Weighted standard error {log) .12 .13 <14 <15 L 14
Weighted standard error {pct) 29 32 33 38 34
Basin—characteristics method 698 683 57 067 BRI
Channel-width method . 302 £317 +324 . 333 L3115
Weighted standard ervor {log) .32 .31 27 $27 L27
Weighted standard error {pct) 87 81 70 69 £8
Concurrent—measurement method 783 2775 . £ 39 LB48 LThL
Basin~characteristics method 217 e 225 261 =152 <256
Weighted standard error {log) .13 .13 .14 .16 14
Weighted standard error {pct) 30 32 33 38 34
Concurrent-measurement method . 795 . 7356 =750 . 337 L8114
Channel-width method 205 . 204 210 e . 186
Weighted standard error {log) 212 .14 15 <16 15
Weighted standard error {pct) 79 37 35 ag 34
APRIL

Rasip-characteristics method L2609 <178 2193 311 235
Channel-width method LO00 <123 ea33 - 3BG 315
Concurrent-measurement method 781 L7011 353 - 300 =391
Weighted standard error (log) .18 22 .23 .23 .22
Weighted standard error (pct) 45 53 57 57 55



Table 15.--Weights and standard er

combinations of methods--Continued

rore for various

combinations of

Weights for specified month and monthly
flow characteristic

methods 2.90 0.80 Q.50 Q.20 oM
FERRUARY —Ceontinued
Copcurrent-meagurenent method L686 532 L6650 2153 723
Channel-width method 2314 5348 2334 247 271
Weighted standard error {log) 16 W15 «13 <10 #11
Welghted standard error {pct) 39 36 30 25 26
MARCH
Basin-characteristics method 105 145 244 =152 256
fhannel-width nmethod S 128 LGO89 L 020 L OG0 L G00
Concurrent-measurement method P75 166 + 736 548 L7484
Weighted standard error {1og) .12 .13 o 1h .16 .14
Yeighted standard ervor {pct) 29 az 33 38 34
Basin-characteristics method 698 883 575 567 B8]
Channel-width method . 302 317 L324 2333 319
Weighted standard error {log) =32 .51 27 <27 227
Weighted standard error {pct) 87 a1 70 69 58
Concurrent-measuremnant method . 783 775 L7359 . .B48 784
Basin-characteristics method 217 225 261 2152 258
Weighted standard error {log} W13 «13 o 14 .1 .14
Weighted standard errot {pct} 30 3z 33 ag 34
Concurrent-measurement method « 7893 . 756 L 790 L9237 Blb
Channel-width method 205 - 204 210 063 186
Weighted standard error {iocg) 212 W14 » 15 .16 215
Weighted standard erroer {pet) 29 3z 35 39 36
APRIL
nasin-characteristics method L 209 170 . 193 « 311 +295
Channel-width method - 000 123 L 253 . 38% L3153
copcurrent—measurement method L7391 701 =353 L300 391
Weighted standard errot {log’ .18 .22 » 23 .23 22
45 53 57 57 55

Yeighted standard error {pct}
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Table 15.~-Welights and standard errors for various
combinations of methods——Continused

Combinastions of

Weights for specified month and monthly

fipw characteristic

methods Q.90 G.BO G.50 0,26 oM
APRIL~—Continued
Basin-characteristics method <472 442 528 438 576
Channel=-width method 528 358 372 562 2524
Weighted standard error (log) £33 + 32 .26 «23 24
Weighted standard error (pet) 89 85 &7 58 59
Concurrent-measurement method .721 o 730 <032 467 L481
Basin-characteristicse method <209 270 - 368 533 509
Weighted standard error {log) .18 #22 «23 .25 .23
Welghted standard error (pct) 45 54 58 59 57
Concurrent-measurement method LB20 =729 502 2411 475
Channei-width method s 180 s271 - 3598 <589 525
Weighted standard error {log) .1 222 =23 «23 £ 23
Weighted standard error {(pct) 46 54 58 58 57
MAY

Rasin-characteristics method L3086 457 <228 260 =235
Channel-width method A - 343 510 +BB0 SB72
Concurrent-measurement method L0080 000 2262 281 L2293
Weighted standard error {log) =19 <17 .14 212 213
Weighted standard error {pet} 47 42 34 28 32
Bzgsin—characteristics method - 506 557 376 391 . 397
Chapnel-width method 494 - 343 824 608 LH03
Weighted standard error {(log} .19 217 « 15 213 214
Weighted standard error (pct) 47 42 36 31 34
Concurrent-measurement method 043 142 448 <Gih 463
Basin-charvacteristics metrhod 857 858 552 574 . 5337
Heighted standard error {log} 21 20 .16 14 15
Welghted standard error {pct) 53 48 3% 33 36
Concurrent-measurement maihod 040 142 + 359 . 358 - 389
Channel-width method 950 L858 B4l Bhh LB11
Weighted standard error {leg) <21 .19 .15 13 214
Weighted standard ervor {pct) 53 46 33 36 33

[
o



Tahie 1|5.--Waights and standard srrors for various
combinations of mothods—~Continued

Comhinations of

WUeights for specifled month and monthly
low characteristic

methods .20 .80 G50 G20 o
JUHE
nagin-characteristics method 450 . 348 « 369 431 383
Channel-width meathod 282 327 L3032 » 350 323
Concurrent-measurement method . 269 =325 - 328 215 294
Weighted standard error (log) 218 .16 .12 <11 S 11
Weighted standard error {pot} 43 3% 28 25 26
Rasin-characteristics method 713 645 518 L5373 . 598
fhannel-width method . 287 s 355 . 382 LB27 SA0G2
Weighted standard error {log} 20 .18 W14 .13 213
Weighted standard error (pet) 458 44 33 30 K
Capneurrent—measurement method 2271 2341 . 366 256 . 337
Rasin-characteristics method 729 «05Y . 034 . Th LBE3
Weighted standard errof (log) =19 W17 13 .12 .12
Weighted standard error {pet} 45 42 30 29 29
Concurrent-measurement method . 385 Ah3 A&l 297 A
Channeli-width method LBID . 5357 559 2703 592
Weighted standard error {log’ .19 W17 13 213 =13
Weighted standard errof {pot) 46 41 30 36 a0
JULY

Basin-characteristics method 032 312 129 377 . 187
Channel-width method L5058 419 L3248 2227 . 2569
foncurrent-measurement method % » 556G L5347 401 <5344
Weighted standard error (log) £21 .18 215 14 13
Weighted standard error {pet) 51 44 35 33 31
Basin-characteristics method .585 752 .7 18 697 B85
Channel-wideh method =315 248 282 . 303 . 305
Weighted standard error {log) -29 <25 .19 216 17
Weightad standard ervor {pct} 74 63 48 38 51
Concurrent—measurement method L4306 .335 L5533 LBh4 359
Aasin—characteristics method L 564 465 a6 5586 B4l
Weighted standard ervor {iog} 22 + 19 .16 14 14
Weighted standard error (pct} 55 47 37 i4 33



Table 15.--Weights and standard errors for various
combinations of methods--Continued

Combinations of

Weights for specified month and monthly
flow characteristic

methods Q.40 .80 4.530 .20 oM
JLY--Continued
Concurrent-measurement method 458 s 372 595 583 LB28
Channel-width method . 532 G728 L4105 AL7 +372
Weighted standard error (log) 21 15 215 .15 .13
Weighted standard error {(pct) 51 44 35 35 32
AUGULT
Basin-characteristics method L0600 L0000 . 000 000 L0000
Channel—width metheod 519 519 . 387 L334 L399
Concurrent—measurement method A8 2481 613 L0680 +501
Weighted standard error {log) ¢ 25 «23 <21 L 20 .19
Weighted standard error (pct) 63 56 51 48 &7
RBasin-characteristics method 857 . 788 . TG =752 763
Channel—-width method 143 L2112 220 248 L2237
Weighted standard error {log) =35 232 .28 .23 525
Weighted standard error {pot) a5 84 70 58 64
Concurrent-measurement method 443 - 546 603 037 L5773
Rasin~characteristics method 557 « 554 =397 . 363 AZ27
Weighted standard error (log) £ 27 225 .22 « 21 $21
Weighted standard error {(pct) 69 62 55 50 51
Concurrent-measurement method G681 481 <513 569 601
Channel-width method 519 +519 . 387 L334 L399
Weighted standard error (log) 25 223 21 <20 19
Weighted standard error (pct) 63 56 51 48 47
SEPTEMBER

Rasin-characteristics method - DG 000 000 007 000
Channel—width method 510 442 392 376 G246
Concurrent-measurement method <550 558 508 517 5376
Weighted standard error {log) 21 » 20 18 17 .17
Weighted standard error {pct) 53 48 43 47 40
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combinations of metrhods——Continued

15, —#Weights and standard errors for various

Combinations of

flow characteristic

eights for specilled month and monthly

methods .90 .80 .50 G520 oM
SEPTEMBER--Continued
Basin~characteristics method 720 665 L5670 .B78 583
Channel-width method . 280 2335 £33 <322 317
Weighted standard ercer {log) .34 - 31 27 <22 224
WYeighted standard errot {pot) 94 g1 59 54 80
Concurrent-measurement method . 596 » 355 516 - 594 552
Basin-characteristics method 604 445 384 - 406 G468
Weighted standard error {log) .24 223 - 20 .19 .19
Weighted standard error {pet) 61 56 49 45 46
Concurrent-measurement method » 390 - 558 .5608 520 376
Channel-width method 510 La42 392 L 380 LGZ4
Weighted standard error {log) L21 L 20 .18 <17 L 17
53 48 473 42 40

Weighted standard error {pet]

]



Tahle h,——Streamflow-—gaying stations vsed in test of record-extension proced:
procedure

Site Station Period of record
No. Name Hoe {water year)
17 Beaverhead River af Barvells 60160006 180886
42 Beagverhead River near Twin Bridges 6018500 3584
51 Buby River above reservoly, near 06019500 19 86

Alder
itn Big Hole River near Melrose 06025500 1924-86
i18 Boulder River near Boulder (6033000 1829-73:1985-86
126 Willow Creek near Harrison 06035000 1938-85
130 Madison River near West 06037500 1613-73; 198388
Yellowstone

156 Madison Hiver below Ennis Laks, 06041000 1939-846
near MeAllister

171 Gsllatin River near Gallatin 06043500 1930~-82: 198584
Gateway

P83 Hyalite Creek at Hyalite Ranger 060506000 193486
Station, near Bozeman

189 tallatin River near Logan 06052500 1806192889

193 Migsouri River near Toston 06054500 191117194188

2549 Muddy Creek at Vaughn 06088500 193568, 1971~84

286 Marias River npear Shelby GHOG9500 190G6-018:1911-22: 192485

318 Migsouri River near Landusky 06115200 1934-86

325 Husselshell River at Harlowton 06120560 190788

333 Musselishell Biver neay Roundup 06126500 194686

155 Boulder Creek at Mawville 12330000 1939-86

356 Middle Fork Rock {reek near 12332000 193886

Philipshurg
358 Nevada Oreek abeove reservelr, 12335500 192986

near Helwmville

int



Tahle 17.~-Standard errors For record-extension
procedure for varipus record lengths

[0.X¥, monthly mean crreamflow for specified month exceeded AX percent
cf the vears, in cubic feet per second; QM, mean monthly streamflow
for specified month, in cubic featb per second]

St andard errer, in log units, for specified record
length and monthly srreamflow characteristic

Month .90 (.80 .50 Q.20 {m
5 years of record
October G.22 3.13 3.06 0.04 0,05
November W14 10 Ril L6 L5
December 212 .09 05 .04 4
January 09 .05 L34 iy 06
February .08 27 L4 07 L5
March .07 G4 07 S 11 09
April W14 04 07 L8 07
May 17 S L0 .08 210 .08
June L8 £11 09 09 08
July .18 L13 212 <11 08
August L1 0% 06 10 L8
September 213 07 04 05 L6
15 vears of record
October +10 8 203 =03 02
November 5 05 03 02 02
December O 04 .03 207 02
January 06 L4 L2 05 03
February .04 02 .02 04 202
iarch 05 203 A4 05 03
April 04 .04 03 04 02
May Jii 2035 W5 206 204
Jung 213 05 06 .05 .03
July .12 06 A6 05 04
August 7 U7 05 L3 07
September 214 03 05 R 13



Tahle 17.~—Standard errors for raco 51
procedure for various record JTengths——Uontinued

Standard error, in log units, for specified record
length and menthly streamflow characteristic

Month Q.90 Q.80 0.50 .20 M
25 years of record
Gotober 10 .03 02 .03 01
November 05 08 U1 L2 01
December .04 .03 .01 .02 W01
January 06 04 203 A2 o011
February .04 .02 A2 .03 iy
March 03 .03 LO5 A5 L032
April .05 L3 Y 4 02
May 05 06 .03 .02 .02
June .06 .03 - 02 02 =02
July 05 05 203 W03 L83
August L5 .03 03 02 02
September 13 .03 03 03 02
35 vears of record

October .03 .03 201 02 01
November 02 02 .02 .02 .01
Decenber .02 .07 201 U2 01
January .03 Ry .0l .02 .01
February 204 02 «01 204 01
March .01 L1 U1 .01 L0
spril .03 .05 02 01 201
May .06 .04 202 .02 .01
June 06 203 02 .03 01
July .07 L0h » 02 .02 L
August 02 02 :02 L0535 03
.10 .03 - 02 4 W02

September













