9861
UO3BUIYSBAL ‘T9ANOIUBA

6€9-98 LY0dHY H'IIA-NHJO

Weysul(] '] Apuey 4Ag

€8-T861 SIBOX I91BM "G dWN[OA — NOLONIHSVM
‘SNHTHH LS LNAOW VAN SWVIYLS ¥0d VIVA LNANWIAHS

ATA4NS TVOIDOTOAD
YOIYHALNI HHL 40 LNINLYVIIA
SHLVLS AALINA



UNITED STATES DEPARTMENT OF THE INTERIOR
DONALD PAUL HODEL, Secretary
GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information Copies of this report can be
write to: purchased from:

U.S. Geological Survey Open-File Services Section
Water Resources Division Western Distribution Branch
5400 MacArthur Boulevard Box 25425, Federal Center
Vancouver, Washington 98661 Denver, Colorado 80225

(Telephone: (303) 776-7476)

-
[N



AONTOONNNN 00N

Q
o
(©
[«

et
-
-

e cc e mmm e e eeee==SUOT3R]S SNOSURTTEOSTW WOIJ sSoTdmes Jo sesiAteuy
.l.lll.-ll-l-ll.-ll|I.I-ll-'l.|l-|l-||l.ll"ll“"l-'lmvuonm“ go.ﬂpﬂpm ﬂp.ﬂvluo..ﬂmo.ﬁouvhm
e —— e —— e e ——— e ——————————————————————— e e ecaeeee——-—-—--SUOT3TUT IO
RSP UPRPRPRMR 1 - To 1§ (- (- 3 - %
e mcr s e m e m s e — e e e e e e e e eeeee=UTSR] IDATY Z3TTMOD
cemmcm e e e e m e e e e e e e eeeee=SUTSR] ISATY eWETRY PUR STMO]
———e—eem—————-—-SUOT3RIJUSOUOCD aTdWes JnOUNI~-IRYeT JO UOTIROTITSSRTD
—m—mee—ceee—aSUOT3RIJUSOUOD BTdWRs TeOT3ISA-2THUTS JO UOT3EOTIANd
————e— e cccccccecee—=SOT(R] TRTISEW POQ SORIINS JO 82TS B8TOTIAR]
——mmeree e e cee—ee=SD T(R] JUBUWTPOS popuadsns JO 82TS a7o0TIaRd
e mm e eemee==SDTR] 2HIRYOSTP JUSUTPOS-popuadsns ATTeRd
e m e m e — e e ee==SOTOR] U RIRD JUSWIPSS JO UOTIRURTAXT
——mee—e—eee—eeeeeee-eSTSATRUR PUR UOTIOSTTOO BICP UT SUOTILITWT]
cmmmeeeee=SUOTIRIJUIOUOD JUSWTPES SNOaURURISUT JO butbeisay
e e e e==-30JRYOSTP JUSWTIpPOS-popuadsns AT1Teq

e ————— . — e ————————_——————————-SOSATRUR 92TS-2TO0T3aRd
e Y S ———— -1 - T -F & & -1¢ 4 - T4 - o B o7 11

——em e — e e e c e e e e e e —eeeeee=STSATRUR JUSUTPES JO SPOYIOH
e mm e mccc e mm e e ————aDPBR0OTTOO RJEP JUSWTPES JO sadL]
——memmm e mcccm e c e rr e m e c e e eee=STSATRUR PUR UOTIOSTTOO ©IRP JUSWIPSS
e m e — e m e — e eea—=ROIR SUSTOH °3S JUNOW JO uOT3dTIOSOQ
ey Ay gy g B ) T Tl el b Ni g g

SINIINOD



Figure

Table 1.

2.

ILLUSTRATIONS

Map of gaging station locations on streams in Mount St.

Helens area————rmecccracam oo mc o oo e oo e o oo o o o o o o -

Hydrograph of stream discharge and suspended-sediment
concentration at North Fork Toutle River at Kid Valley
for November 6-8, 1980=--—=comcccmcccancar e e cm————

Hydrograph of stream discharge and suspended-sediment
concentration at South Fork Toutle River at Toutle, WA
for November 6-9, 1980=--ecemcrccccncrcccr e e —————

Hydrograph of stream discharge and suspended-sediment
concentration at Toutle River at Highway 99 bridge
near Castle Rock, WA for November 6-9, 1980=-=-=====w=

Hydrograph of stream discharge and suspended-sediment
concentration at Toutle River at Highway 99 bridge
near Castle Rock, WA for December 25-27, 1980======a==

Hydrograph of stream discharge and suspended-sediment
concentration at Cowlitz River at Castle Rock, WA for
November 6-9, 1980==-———mmecrececcccccccc— e ————————

Hydrograph of stream discharge and suspended-sediment
concentration at Cowlitz River at Castle Rock, WA for

March 20, 1982===emceccccccccm e e e e ——————
TABLES
Summary of suspended-sediment discharge data=-=-==c-=cc-=-

March 19-20, 1982 lahar-runout flow size analyses-—======-

Page

127

193

282

290

365

398

426



ZEY cerreerc e e rr e e e e e e e e ce—eee=SUOT]}R}S SNO2URTTOOSTH
6TV e ——— e cccc e e meee—--OSTB8Y 3B JISATY 23TTMOD
Tve e e -)00Y OT3SED 3B ISATH 2Z3TTMOD
€LZ —————ea=3}00Y ©T3SeD IbdU °96PTId 66 AeMUDBTH 3o ISATY ©T3INOL
S02 e m e ee——dY B ISATTS IBOU PROY JIOMOJ, J® ISATY OT3INOL
L6T ——mm e e == @) IDATTS JIBSU JISATY OT3INOL
98T e emecc e cncceeea==~3T3NOL 3R JISATY OT3INOL YXOJ Y3INOS
6ST —memm—mee=e=—3dT3NOL XeSU ZT dwed 3e ISATY ST3NOL YIOJ Y3NOS
£€GT e e e e e e e e —e—e—eUTRJUNOK YONg po33jods IeaU
39910 UO3PUTIIOH SA0(eR ISATY 9TINOTL JI0d YINOS
LOT meemccccec e ceeee—ABTTRA PTN 3B ISATY OT3NOL 3XO4 YIION
S8 cemmeme——ee=K9TTRA PTN JIBOU }O09ID JIOARSY DA0QR IDATY USDID
ve e e L L DL P B PP P (- (i = ¢ £ (]
Jeau }YooID YTH MOTS( ISATY 9T3INOL YI0d UIION
18 ——em—eec e cc e ee—=TRONO) IBBU STTRJ MOTOq ISATY eWETEY
19 ——mmmcccmccccm e e eeee—-==IRHNO) JEBU YJNOW JIEDU YO8ID SUTd
¢ ——rmemmcm e —e—a—=JBHNO) IBOU HOOID JLOTD SAOqe ISATH APDNH
0z e cerrcmceeeee==TBHNOD IEBU YINOW JESU }BOID ID3CMILITD
abeg
tsuoTjels

BUTMOTTOJ @Yl I03F TeTIsjew paq FO UOTINGTIISTP 92Ts-oT70T3xed pue ‘jusuIpes
pepuadsns JO UOT3INGTIISTP 92TS-o10T3aed ‘abieyosTp jusurpes-pepusdsns ATTed

SNI'TIH °*LS LNNOW ¥YVIN SWVIALS ¥YOJ4 VLVA LNAWIQIS



FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL

SYSTEM UNITS (SI)

The following factors may be used to convert the inch-pound units published herein to
the International System of Units (SI). This report contains both the inch-pound and SI unit

equivalents in the station manuscript descriptions.

Multiply inch-pound units

inches (in)

feet (ft)
miles (mi)

acres

square miles (mi?)

gallons (gal)

million gallons
cubic feet (ft3)
cfs-days

acre-feet (acre-ft)

cubic feet per second (ft3 /s)

gallons per minute (gal/min)

million gallons per day

tons (short)

By
Length

2.54x10!
2.54x102
3.048x10!
1.609x10°

Area

4.047x10°
4.047x10t
4.047x103
2.590x10°

Volume

3.785x10°
3.785x10°
3.785x107?
3.785x10°
3.785x1073
2.832x10!
2.832x102
2.447x103
2.447x107?
1.233x10°
1.233x1073
1.233x10°¢

Flow

2.832x10!
2.832x10!
2.832x10?
6.309x10?
6.309x10°2
6.309x10°¢
4.381x10!
4.381x10?

Mass
9.072x10!

vi

To obtain SI units

millimeters (mm)
meters (m)
meters (m)
kilometers (km)

square meters (m?)
square hectometers (hm?)
square kilometers (km?)
square kilometers (km?)

liters (L)

cubic decimeters (dm?)
cubic meters (m?)

cubic meters (m?)

cubic hectometers (hm?*)
cubic decimeters (dm?®)
cubic meters (m?®)

cubic meters (m?)

cubic hectometers (hm?)
cubic meters (m?)

cubic hectometers (hm?®)
cubic kilometers (km?*)

liters per second (L/s)

cubic decimeters per second (dm? /s)
cubic meters per second (m? /s)
liters per second (L/s)

cubic decimeters per second (dm? /s)
cubic meters per second (m? /s)
cubic decimeters per second (dm? /s)
cubic meters per second (m? /s)

megagrams (Mg) or metric tons
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INTRODUCTION

During the water years 1981-1983, the average annual suspended-sediment

yield measured at Toutle River at Tower Road was 74,000 ﬁosm\swm. That amount
was greater than the sediment yield from any other nonglaciated drainage basin of
similar size in North America, including the high sediment-yield streams of
northern California (Janda and Nolan, 1979). The sediment has been largely
derived from materials that were deposited on approximately one-third of the 512

wa drainage basin by the May 18, 1980 eruption of Mount St. Helens.

The Lewis River basin had erodible sediments emplaced by the same eruption.
Sediment yields for the Muddy River, Clearwater Creek, Pine Creek, and other
Lewis River tributaries have increased from pre-eruption levels.

The problems that these high sediment yields have created are discussed in
other publications (Dunne and Leopold, 1981; U.S. Army Corps of Engineers, 1981,
1982, 1983, 1984a, 1984b; Cowlitz County, 1983). To provide daily sediment
discharge values and to document the sediment-transport characteristics of the
impacted streams near Mount St. Helens, the U.S. Geological Survey has collected
sediment data on a regular basis at 15 gaging stations. The station locations
are shown in figure 1. Not all 15 stations have been operated at the same time,
and sediment data have been collected at other sites less regularly. Sediment

data for water year 1980 are presented in Volume 1 of this series (Dinehart and
others, 1981).

This report presents sediment data for each station in three sections as
listed below:

(1) Daily suspended-sediment discharges.

(2) Particle-size distributions, concentrations, water and sediment

discharges, and water temperatures, for instantaneous suspended-sediment
samples.

(3) Particle-size distributions of streambed material.
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The annual suspended-sediment discharges for each station are summarized in
table 1. The sediment concentrations and sieve diameters for samples collected
from the March 19-20, 1982 lahar-runout flow in the Toutle River are listed in
table 2. Information on the availability of unpublished data or statistical
analyses may be obtained from the U.S. Geological Survey, WRD, Project Office,
Vancouver, Washington.

DESCRIPTION OF MOUNT ST. HELENS AREA

Mount St. Helens is an active volcano located on the western side of the
Cascade Range in southwest Washington State. The landslide and volcanic blast of

the May 18, 1980 eruption devastated a 232 mi? area north of the mountain by

destroying vegetation and depositing volcanic debris (Christiansen and Peterson,
1981) . Mudflow, tephra, and blast deposits were also emplaced in several
drainages to the south and east of the mountain.

Altitudes in the Mount St. Helens area range from 8,365 ft at the present
summit of Mount St. Helens to less than 10 ft above sea level at the mouth of the
Cowlitz River. The eruption reduced the mountain's summit elevation from 9,677
ft.

The annual precipitation in the Mount St. Helens area averages from 45
inches at Kelso, Washington to 140 inches at the summit of Mount St. Helens (U.S.
Weather Bureau, 1965). In the higher altitudes, precipitation usually falls as
snow from November through March and as rain during the rest of the year. Winter
floods are caused by intense rainstorms and rainfall-on-snow in the higher
altitudes. Streamflow from all sides of the mountain eventually flows to the
Columbia River by the Cowlitz, Kalama, and Lewis Rivers.

Most of the Mount St. Helens area is thinly populated. Nearest the mountain
are the small towns of Kid Valley, Toutle, and Cougar, with populations under
1,000. The more populous towns of Castle Rock, Kelso and Longview are further
downstream on the Cowlitz River, where the flood hazard is aggravated by the
potential for large influx of sediment from the Toutle River.



000°000‘¥S  000°009°9E  000°006°9Z NOOY ©|4SED 4B JOA|Y Z4||MOD 000SEVZVi
- 000°000°65  000°00L*6Z %o0Y ©|4se) Jeeu ebplug 66 AMYB|H j& JeAly e|4nol 069Z¥Zhi
000°00L“65  000°00L*0OV - ©3eT JOA||S JeSU PRCY JEMOL 4B JEAlY ©(4Nol  08SZYZY
000°0Z9¢F  000°0S¥*| - ZI due) je JeAly ©|4NOL ¥JOJ Y4nos 06V IvZyi
000400562  000°00V* € - Ae||BA PIN 4B JOA[Y ©|4NOL ¥JO4 Y4JON 001 I¥Zhl
000°¢181 000°S61 - Ae||BA PN JEBU 3eBJd) JeAeeg BAOQe JOA|Y UBeJY 0080VZYl
000°LSZ 000°Z4L - 4eBno) Jeeu ypnow 4e Heedd euid 0069iZY|
000°060°S  000°06L°S - Jebno) Jeeu deeu) Jee|) eAoqe JeAly APPDW  0SE9IZYI
000°2LG - - J4ebno) Jeeu yinow Jeou Meed) Jejemdes|d 00€9LZV|
£861 Z861 1861 SWeu uojiets Jequinu
(suo}) ebueyos|p jusuijpes-pepuedsng uoj4ets

ejep ebJeyds|p juew|pes-pepuedsns JO AJeuwwnS--°| e|qel



Heavily forested areas near the mountain had been used for outdoor
recreation and timber harvesting. Following the eruption, public access to the
mountain was curtailed and logging activity was increased to salvage damaged
timber. The Mount St. Helens National Volcanic Monument was established in
August 1982 to protect a 110,000-acre area of scientific and public interest
around Mount St. Helens.

SEDIMENT DATA COLLECTION AND ANALYSIS

Sediment data were collected on a weekly or biweekly schedule by U.S.
Geological Survey personnel at gaging stations during normal river flow. Storm
runoff usually required a more frequent sampling schedule to adequately define
the change of suspended-sediment concentration with time, so samples were
generally collected at intervals of one hour or less during many storm periods.
The field techniques used for the collection of sediment data are standard
Geological Survey procedures as described by Guy and Norman (1970).

Types of Sediment Data Collected

The types of sediment data that were routinely collected are listed below.

1. Cross-sections of suspended-sediment samples collected by the EDI
(equal-discharge increment) method or by the EWI (equal-width
increment) method;

2. Single-vertical samples collected by Geological Survey personnel;

3. Single-vertical samples collected by observers (private citizens
instructed by Geological Survey personnel in collection of sediment
samples) ;

4. Fixed-point samples collected by automatic pumping samplers.

5. Bed material samples collected at several verticals (usually

determined by the EDI method) in conjunction with suspended-sediment
measurements.



* (jyesxq pues I0 92Ts a1oT3aed ou) ATUO UOT3IRIJUSOUOD JUSUTIPSS

03 pezdAreue A1rensn sxem serdmes Hutidund oTjewojzne pue ssfdwes ,SISAISSHO

‘seTduwes juswrpes-pepuadsns Se JsUURW SWES dY3 UT pozATeue 8IsMm MOTJI 3Jnound
-JeyeT 2861 ‘02-61 UOSIeW 9yl woxy soTdwes JUSWIPes UoTjeIUeOU0d yYbTy Syl

*186T ur serdwes TeTI9jem poq UO pawrojied aIxem sesATeue ®A9TS 389M dwmOs ybnoyz e
‘Tetraejem ayjy butaers Aip Aq pezAteue ArTensn sxem seTdmes [eraejew pad

*92TS

eToTaaed 103 pezdAeue oIem sordmes TeOT3IISA-9THUTS B8I9YM SSOUR]ISUT SWOS BI® BIBYL
*jeaxq pues JI0J pezATeue sem I8Ylo dYl STTYM ©2Ts oToTIxed I03J pezATeue sem 38s
auo ’‘seseo 3sowm UI °OWI3 OIFFoeds ® I0J S398 dAT3Rjuessadex om3 ojuy pejexedss
A{Texsush aIoM SIUSWSINSELOW JUSMIpPOS-popusdsns woxy soTdmes UOTO09S~-SSOID

‘posasdsIp ATTeOoTWOUD SI8M pue

J93eMm POTITASTP UT pozdAtTeue ox9m seoTduwes “wl 290°0 URY] ISSILROD UOTIORII BY3 IO

pesn oIsM seqny UoTieTnUNOOR-TENSTA IO DUTASIS 38M °WW Z90°'0 URY] ISUTJ UOT3oRII

juswrpes-pepusadsns 8yl I0J pesn sem sisdfeue 8dfgd °sSsSeO 92ZTs UsAID e ueyly
I8uTy ST 3yl ybtem Aq jusmrpes Jo juedasd 8yl 9ATH sesiTeue 8zIs-9TOTIIR]

sesiTeuy 92T1s-aToT3xed

‘butAeTs 39m Aq pautTwislsp ATTensn aIsm sS)esld pues ‘ITYISesJ aI8yYM

soTdwes suaTeH °3S JUNOK Tt X0F pswmiozasd axsm siesxq pues ‘g6l UT bBurtuurbed

‘0861 Joqueosd ybnoayz Ieqoloo buranp peloeT1oo seTdwes x03F ATTeuoysesoo

peuxogaed sxem s)esIq pues “‘WW Z90°'0 UeYy ISUTI ST eyl ybrem Aq jusuypes
Jo jusoxed 8yl °AIH serdwes juswipes-pepusdsns Jo sesdfeue eaaq-pues

sesfATeuy jyesaaq-pues

*(6961) Ano Aq pesqraosep spoylsm 03 HuipIoooe psuwrojisd aIom

sesiTeue azys-afoT3Ied pue UOTIRIJUSOUCD °SBTIOJRIO|RT ISANOOURA pPue ‘emoor]

‘oquewmexoes 8yl Aq psuxogaed aaom sesiTeue 92z1s aTof3zxed pue ‘ssrIojexoqer
JUaWTPesS I9ANOOURA pue ewmoode] 9yl Aq psmiojasd axem sesiTeue UOTIRIJUSOUOCD




Daily Suspended-Sediment Discharge

Techniques for the computation of suspended-sediment discharge are described
by Porterfield (1972). Suspended-sediment discharge is computed by the formula:

Suspended-sediment discharge (tons/day)

= Water discharge Amdu\mv X Mean Concentration (mg/L) x 0.0027
where (0.0027) is a conversion factor for English units.

Daily suspended-sediment discharge represents the total English tons of
suspended-sediment (dry weight) that passed the stream-measuring transect in one
day. The most accurate sediment discharges are obtained when graphs of sediment
concentration versus time can be prepared by plotting all available sediment
concentrations, and the coincident water discharge is used to compute the
sediment discharge. Examples of sediment-concentration graphs are shown in
figures 2-6. If there is substantial variation in the sediment concentration or
water discharge, the daily period is subdivided into smaller time increments;
otherwise, the mean sediment concentration is used with the daily mean discharge
to compute the daily suspended-sediment discharge. When no samples were
available, the suspended-sediment concentration curve was interpolated over
periods of several days. For periods where interpolation was insufficient to
define a suspended-sediment concentration curve, regressions of suspended-
sediment discharge versus water discharge ("sediment transport curves") were used
to derive the daily suspended-sediment discharge.

Averaging of Instantaneous Sediment Concentrations

Because sediment concentration varies with time and because sediment samples
are subject to erratic stream conditions and sampling error, two or more
observations are made, as close in time as possible, to define a sample. For a
single-vertical sample, two bottles are collected; for cross-section
measurements, two bottles are collected at each of the several sampling points.
These duplicate observations also aid in quality control by helping to detect
errors in field or lab procedures.
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The visual-accumulation (VA) tube is acknowledged to provide more meaningful
particle-size distributions than wet sieving (Guy, 1969). However, pumice
particles have air vesicles which retard their settling velocity in the VA tube
(which is calibrated for particles with specific gravity 2.65) and cause the
percentage of fine particles to be over-represented. This property has prevented
the use of the water-filled VA tube for suspended-sediment samples having
visually-significant amounts of pumice.

EXPLANATION OF SEDIMENT DATA IN TABLES

The sediment data records for streams near Mount St. Helens are presented in
downstream order. The following tables are presented for each station for the
water years 1981-1983 in chronological order:

1. Daily suspended-sediment discharge,
2. Particle-size distribution of suspended sediment, and
3. Particle-size distribution of surface bed material.

Some gaging stations may not include all types of tables.

The U.S. Geological Survey's National Water Data Storage and Retrieval
System (WATSTORE) was used to manage the sediment data presented in this report.
Inquiries about obtaining data from WATSTORE should be directed to the Pacific
Northwest District office in Tacoma or to:

Chief Hydrologist
U.S. Geological Survey
437 National Center
Reston, Virginia 22092

Records are fairly complete for water years 1982 and 1983, while some
periods of record are incomplete for water year 1981. Sediment discharge records
may be incomplete because a station was established after October, 1980, or
because insufficient data were available for computation of a daily record. Table
1 lists the annual totals of suspended-sediment discharge for stations where a
complete record was available.
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The high concentrations and extreme variability of concentrations in streams
near Mount St. Helens are often defined only by unadjusted single-vertical sample
concentrations, which may not represent the stream cross section. However,
because the single-vertical concentrations are of general interest, all single-
vertical samples collected by Geological Survey personnel are published,
regardless of the flow conditions. Observers' samples and automatic pumping

samples, although used for suspended-sediment discharge computations, are not
published.

Classification of Lahar-runout Sample Concentrations

Samples of the lahar-runout flows that occurred on March 19-20, 1982, were
collected at the North Fork Toutle River at Kid Valley (14241100), the Toutle
River at Tower Road (14242580), and the Toutle River at Highway 99 (14242690).
The high sediment concentrations for March 19-20, 1982 were classified as "Total
Sediment Concentration." The classification is not entirely correct, but is used
to distinguish the samples from normal river flow samples in the tables. "Total

Sediment Sieve Diameters" are listed for the lahar-runout flow samples in table
2.

LEWIS AND KALAMA RIVER BASINS

The Lewis River basin has a drainage area of 1,046 mi2. The headwaters of
several tributaries to the Lewis River are on Mount St. Helens. Two tributaries,
Muddy River and Pine Creek, were impacted by mudflows during the May 18, 1980
eruption (Christiansen and Peterson, 1981). The Clearwater River basin, while
not impacted by mudflows, was deposited with tephra. Three reservoirs, Swift
Reservoir (capacity 446,550 acre-ft), Yale Lake (capacity 189,530 acre-ft), and
Lake Merwin (capacity 246,000 acre-ft), are downstream from these tributaries.

The Kalama River, which drains southwestward from Mount St. Helens, has a

drainage area of 205 ni%. Mudflows entered the upper part of the Kalama River
during the May 18, 1980 eruption (Christiansen and Peterson, 1981).
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DEFINITIONS

The following are definitions of terms that are used in this series of
reports. Most are adapted from the "National Handbook of Recommended Methods for
Water Data Acquisition" (Office of Water Data Coordination, 1977).

Composite sample.--A sample formed by combining two or more individual samples
or representative portions thereof.

Daily sediment discharge.--See sediment discharge.

Depth-integrated sample.=--A discharge-weighted (velocity-weighted) sample of
water-sediment mixture collected at one or more verticals in accordance with
the technique of depth integration.

Depth integrating, suspended-sediment sampler.--An instrument capable of
collecting a water-sediment mixture isokinetically as its intake is
traversed across the flow: hence, a sampler mﬁw&mvwm for performing depth
integration.

Depth integration.--A method of sampling at every point throughout the sampled
depth, whereby a water-sediment mixture is collected so that the
contribution to the sample from each point is proportional to the stream
velocity at the point.

Drainage basin.--The area tributary to or draining to a lake, stream, or
measuring site.

Equal-discharge-increment (EDI) method.--A procedure for obtaining the
discharge-weighted suspended-sediment concentration of flow at a transect
by: (1) performing depth integration at the centers of equal-flow segments
across the transect, and (2) using a vertical transit rate at each sampling
vertical that provides equal sample volumes from all flow segments.
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Sampling vertical.--An approximately vertical path from the water surface to the
streambed, along which one or more samples are collected to define various
properties of the flow, such as sediment concentration.

Sediment.--Particles derived from rocks or biological materials that have been
transported by a fluid.

Sediment concentration.--The ratio of the mass of dry sediment in a water-
sediment mixture to the mass of the mixture. This ratio is expressed in
this report as milligrams per liter.

Sediment discharge.--The mass or volume of sediment (usually mass) passing a
stream transect in a unit of time. The term may be qualified, for example,
as suspended-sediment discharge, bedload discharde, 8r total-sédiment
discharge. Instantaneous sedimeht discharge is the duantity 6% sedisment
passing a stream transect at the time the sediment sample is collected.
Daily sediment discharge is the quantity of sedimeht passing a stream
transect on that day. Both types of discharge are usually expressed in tons
per day.

Sediment load.--A qualitative term used to describe the sediment in transport.

Sediment sample.--A quantity of water-sediment mixture or deposited sediment that
is collected to characterize some property or properties of the sampled
medium.

Sediment-transport curve.--A line showing the relation between water discharge
and sediment discharge.

Sediment yield.--The total sediment outflow from a drainage basin in a specific
period of time. It can include bedload as well as suspended load and is
usually expressed as mass or volume per unit area.

Sieve diameter.--The smallest standard sieve opening through which a particle of
sediment will pass.

Single-vertical sample.--A depth-integrated sample collected at only one sampling
vertical in the cross section of a stream.
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14216300 CLEARWATER CREEK NEAR MOUTH NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SED IMENT MEAN CONCEN- SEDIMENT
D SCHARGE TRATION DISCHARGE  DISCHARGE TRATON D{SCHARGE  DISCHARGE TRATION D1 SCHARGE
DAY (CF$S) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE

1 195 82 43 476 449 577 311 248 208
2 192 75 39 504 461 627 291 260 204
3 178 155 74 482 - 550 268 265 192
4 178 85 4 444 -— 400 258 224 156
5 175 94 44 444 -— 400 237 169 108
6 175 114 54 510 -— 650 225 158 96
7 172 130 60 632 - 1600 216 143 83
8 178 124 60 586 -— 1300 219 129 76
9 189 126 64 522 - 700 228 129 79
10 207 183 102 488 -— 430 234 158 100
1" 441 2420 3570 522 —— 440 250 199 134
12 838 2200 4980 554 - 570 254 173 119
13 890 1380 3320 560 - 650 240 188 122
14 705 680 1290 567 — 780 216 158 92
15 567 577 883 652 - 1400 210 298 169
16 422 570 649 660 -— 1700 207 260 145
17 364 687 675 682 - 1900 201 250 136
18 315 575 489 638 -— 1200 195 192 101
19 283 731 559 554 -—— 610 192 161 83
20 272 864 635 554 308 461 186 154 77
21 275 598 444 554 704 1050 178 162 78
22 303 806 659 600 797 1290 153 138 57
23 360 779 757 554 608 909 139 144 54
24 405 488 534 548 697 1030 129 116 40
25 432 394 460 625 892 1510 123 101 34
26 449 505 612 530 666 953 115 74 23
21 476 707 909 460 493 612 107 74 21
28 541 1180 1720 380 549 563 100 55 15
29 498 599 805 333 281 253 95 46 12

30 4N 445 566 311 250 210 89 38 9.1

31 -— -— - 307 234 194 — —— -—

TOTAL 11146 ——— 25097 16233 - 25519 5866 —— 2823.1
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14216300 CLEARWATER CREEK NEAR MOUTH NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
D1 SCHARGE TRATION DISCHARGE  D{SCHARGE TRATION DISCHARGE  D1SCHARGE TRATION D! SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
OCTOBER NOVEMBER DECEMBER

1 34 14 1.3 330 600 535 404 240 262
2 34 16 1.5 320 460 397 404 583 636
3 34 24 2.2 264 360 257 1580 12600 71300
4 33 30 2.7 252 400 272 1880 -—= 75000
5 32 - 3.0 256 400 276 1440 - 45000
6 38 - 10 256 260 180 920 —— 20000
7 47 -— 15 244 240 158 692 -—= 12000
8 48 -— 13 240 200 130 516 - 7000
9 46 -—= 1 212 220 126 440 - 5000
10 43 - . 10 185 220 110 360 -— 3500
1" 42 -— 10 173 280 131 305 -— 2600
12 41 -— 9.5 170 260 119 280 -—= 2200
13 38 -—= 8.0 158 260 m 256 -=- 1900
14 38 -—= 8.0 149 300 121 252 —— 1800
15 38 -— 7.5 146 260 102 390 - 3300
16 37 -—= 6.5 164 560 248 1460 —-— 40000
17 4 - 9.5 425 2280 2940 1270 == 25000
18 41 -— 9.5 404 340 3N 976 -— 12000
19 40 ——= 8.0 440 300 356 780 -—- 53800
20 39 70 7.4 392 240 254 564 -— 3400
21 49 625 83 340 220 202 470 - 2600
22 195 6020 3170 300 200 162 458 -— 2500
23 164 1710 757 264 180 128 392 -— 1900
24 161 1100 478 244 —— 130 305 - 1200
25 155 580 243 220 ——- 95 264 -— 900
26 208 1340 753 197 ~—— 85 244 ——= 7380
27 200 900 486 204 323 178 204 == 520
28 258 590 411 404 1530 1670 188 ——= 460
29 540 6180 9010 410 1140 1260 176 --- 400
30 416 2140 2400 416 280 314 167 -—= 350
31 355 780 748 -—- —— -—= 158 -—- 310
TOTAL 3485 -— 18692.6 8179 -—= 11418 18195 -— 349618
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14216300 CLEARWATER CREEK NEAR MOUTH NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DI SCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE  DISCHARGE TRATION D1 SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE
1 416 201 226 423 460 525 245 134 89 ¢
2 422 190 216 419 266 301 VAR | 110 63
3 392 180 191 412 204 227 192 91 47
4 355 147 141 405 192 210 182 .= 35
5 340 136 125 405 256 280 173 62 29
6 330 136 121 403 230 250 168 65 29
7 315 m 145 381 219 225 170 66 30
8 295 173 138 362 158 154 170 54 25
9 272 165 121 327 175 155 164 69 31
10 260 124 87 297 146 17 175 66 31
" 252 140 95 276 95 " 159 50 21
12 232 132 83 238 94 73 152 49 20
13 228 131 81 303 122 100 138 53 20
14 220 103 61 350 137 129 130 58 20
15 216 95 55 352 138 131 123 66 22
16 228 13 70 317 95 81 119 29 9.3
17 256 112 77 305 90 74 m 35 10
18 305 182 150 313 91 77 115 37 "
19 370 310 310 331 113 101 122 37 12
20 398 432 464 367 318 315 112 20 6.0
21 404 300 327 357 344 332 105 19 5.4
22 428 328 379 376 255 259 100 17 4.6
23 440 344 409 376 298 303 100 14 3.8
24 422 495 564 369 -— 260 96 14 3.6
25 416 31 349 377 255 260 92 14 3.5
26 404 293 320 376 212 215 86 15 3.5
27 392 203 215 351 - 160 86 17 3.9
28 405 189 207 342 208 192 84 16 3.6
29 400 170 184 343 307 284 82 20 4.4
30 417 236 266 329 228 203 84 26 5.9
31 - - - 280 187 141 -== —--- -
TOTAL 10230 - 6177 10912 -—- 6205 4046 -—= 602.5
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14216300 CLEARWATER CREEK NEAR MOUTH NEAR COUGAR, WA

PARTICLE~SIZE DISTRIBUTION OF SUSPENDED SED!MENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED. SED.
NUMBER MENT, SUSP. SUsP. SusP. Susp.
STREAM- OF SED!- DIS- FALL FALL FALL FALL
FLOW, SAM- MENT,  CHARGE, DIAM. DIAM. DIAM, DIAM,
TEMPER- INSTAN-  PLING Sus- SUS- ¢ FINER % FINER % FINER % FINER
TIME ATURE  TANEOUS POINTS  PENDED  PENDED THAN THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .002 MM ,004 MM ,008 MM ,016 MM
NOV
06... 1130 - - - 4370 - 54 75 96 98
07... 1245 9.0 - - 12100 - 12 21 38 56
08... 1420 8.0 563 - 4790 7280 10 17 29 42
12... 1320 - - 9 872 - - - -~ -
15... 1430 5.0 - - 1520 - - - - -
21... 1120 8.0 - - 5240 - " 20 33 51
AUG
26... 1350 13.0 39 5 64 6.8 - -- - -
SEP
0t... 1220 11.5 49 3 636 83 —_— - - -
08... 1400 15.0 33 3 66 6.0 - - -~ --
14... 1300 - 33 9 43 4.3 - - - -
21... 1240 8.0 44 - 166 20 - - - -
30... 1600 - 50 9 175 24 - - -~ -
SED. SED. SED. SED. SED. SED. SED. SED. SED.

SUSP. SUSP. SUSP. SUsP. SusP. SusP. SusP. SUsP. SUSP.
FALL FALL SIEVE FALL FALL FALL FALL SIEVE SIEVE
DIAM, DIAM. DIAM, DIAM. DIAM. DIAM. DIAM, DIAM. DIAM,
% FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN THAN THAN
DATE .03t MM ,062 MM .062 MM .125 MM .250 MM .500 MM 1.00 MM 1,00 MM 2.00 MM

NOV
06... 100 -- - -- -- - - -- --
07... 64 70 - 76 90 96 100 - -
08... 51 56 - 65 80 94 98 - 99
12... -- -- - -- -- - -- - -
15... -- -- 87 - -- - -- - -
21... 66 82 -- 93 -- -- -- 99 100

AUG
2... - - - - -- - - -- --

SEP
01... -- - - - - - -- - -
08... - -- - -- -- -- -- -- --
14... - -- 57 - - - -- - -
21... - -- 46 - -- -- - - -

30... - - 32 -- -- -- - -- --
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14216300 CLEARWATER CREEK NEAR MOUTH NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

SEDI~ SED. SED. SED. SED. SED. SED.
NUMBER MENT, SUSP. SUSP. SUSP. SUSP. SUSP. SUSP.
STREAM- OF SEDI=~ DIS- SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
FLOW, SAM- MENT,  CHARGE, DIAM, DIAM, DIAM, DIAM. DIAM. DIAM.
TEMPER- INSTAN-  PLING Sus- SUS- ¢ FINER % FINER % FINER % FINER & FINER $ FINER
TIME ATURE  TANEOUS  POINTS PENDED PENDED THAN THAN THAN THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .062 MM ,125 MM .250 MM ,500 MM 1.00 MM 2,00 MM
ocT
20... 1350 4.5 41 9 " 1.2 51 54 56 61 n 89
NOV
03... 1530 6.0 248 9 314 210 33 46 64 80 93 98
DEC
27... 1405 - 201 9 941 511 8 10 13 21 55 89
FEB
01... 1330 4.5 335 9 276 250 10 15 27 52 78 94
28... 1440 - 500 3 326 440 19 —-- - - - --
MAR
24... 1515 6.0 330 9 179 159 28 -- - - - -
APR
06... 1245 6.0 320 9 154 133 22 28 43 76 96 100
28... 1035 - 410 9 204 226 17 24 37 63 87 94
28... 1420 - 410 9 196 217 15 22 ’ 35 59 79 89
MAY
18... 1240 7.0 305 5 91 75 19 25 40 66 83 88
JUN
06... 1205 9.0 171 9 42 19 36 47 68 89 100 --
06... 1505 10.0 155 9 75 31 18 27 40 59 81 96
JuL
07... 1335 9.0 88 9 9 2.1 17 29 44 81 - -
07... 1605 9.0 78 5 7 1.5 34 - 50 69 88 - -
26... 1300 12.0 92 9 8 2.0 46 65 96 - -- --
26... 1535 12.0 80 5 4 .86 37 45 64 84 94 -
1400 12.0 72 9 4 .78 68 - - - - -
1400 - 55 9 3 .45 69 ~-- - - - -
1240 9.0 52 9 26 3.7 89 -- - -—- -
1450 9.0 50 9 26 3.5 84 -- - - - -
1640 - 49 9 10 1.3 81 - - -- - --
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14216300 CLEARWATER CREEK NEAR MOUTH NEAR COUGAR, WA
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

BED BED BED BED
NUMBER MAT. MAT. MAT. MAT.
OF SIEVE SIEVE SIEVE SIEVE
SAM- DI1AM. DIAM. DIAM, DIAM.
TEMPER- PLING % FINER % FINER % FINER % FINER
TIME ATURE POINTS THAN THAN THAN THAN

DATE (DEG C) 062 MM 125 MM .250 MM .500 MM
NOV

03... 1545 - 1 0 4 24 7
03... 1550 - 1 0 0 9 56
03... 1555 8.5 1 0 1 3 17
03... 1600 - ] 1 1 2 5
03... 1605 - 1 0 0 0 2
APR

06... 1300 - 1 0 1 3 10
06... 1305 - 1 0 0 1 6
06... 1310 - 1 0 0 1 8
28... 1105 - 1 0 0 ] 6
28... 1110 - 1 0 1 2 5
28... 1115 - 1 0 0 1 2
28... 1120 - 1 0 1 1 7
28... 1125 - 1 0 0 1 14
MAY

18... 1305 7.0 1 0 0 2 9
18... 1310 7.0 1 0 0 0 1
18... 1315 7.0 1 0 0 0 2
18... 1320 7.0 1 0 0 0 7
JUN

06... 1230 10.0 1 0 2 8 25
06.ce 1235 10.0 1 0 1 4 13
06... 1240 10.0 1 0 0 2 6
06... 1245 10.0 1 0 0 2 10
06... 1250 10.0 1 0 0 2 22
JuL

07... 1410 9.0 1 0 16 24 33
07... 1415 9.0 ] 0 1 7 27
07... 1420 9.0 1 0 0 2 9
07... 1425 9.0 1 0 0 3 13
07... 1430 9.0 1 0 1 8 52
26... 1320 - 1 0 1 6 22
26... 1325 - 1 0 1 4 17
26... 1330 -- 1 0 0 2 9
26... 1335 - 1 0 0 2 12
26... 1340 - ] 0 0 6 38
AUG

19... 1420 - 1 0 1 9 26
19... 1425 - 1 0 1 5 18
19... 1430 -- 1 0 0 3 "
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14216300 CLEARWATER CREEK NEAR MOUTH NEAR COUGAR, WA
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

BED BED BED BED
NUMBER MAT. MAT. MAT. MAT.
OF SIEVE SIEVE SIEVE SIEVE
SAM- DIAM. DIAM. D1AM, DIAM,
TEMPER- PLING ¢ FINER % FINER % FINER & FINER
TIME ATURE POINTS THAN THAN THAN THAN

DATE (DEG C) 062 MM .125 MM .250 MM .500 MM
AUG
19... 1435 - 1 0 1 4 12
19... 1440 - 1 0 1 7 34
SEP
09... 1311 9.0 1 2 4 7 13
09... 1316 9.0 1 1 1 4 12
09... 1321 9.0 1 1 1 3 10
09... 1326 9.0 1 1 1 3 13
09... 1331 9.0 1 1 2 7 36
29... 1645 - 1 2 2 4 8
29... 1650 - 1 1 1 4 13
1655 - 1 2 2 4 8
1700 - 1 1 2 4 13
29... 1705 - 1 2 4 9 31
BED BED BED BED BED BED
MAT. MAT. MAT. MAT. MAT. MAT.

SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
D1AM. DIAM. DIAM. DIAM. DIAM, DIAM.
% FINER % FINER ¢ FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN
DATE 1.00 MM 2,00 MM 4.00 MM 8.00 MM 16.0 MM 32.0 MM

AUG

19... 26 57 77 92 100 -
19... 76 92 96 98 99 100
SEP

09... 19 34 65 86 97 100
09... 16 26 57 86 100 --
09... 25 59 85 95 100 -
09... 32 58 80 94 98 100
09... 77 9 95 99 100 -
29... 13 32 72 97 100 -
29... 20 34 66 92 100 -
29... 20 56 86 96 99 100
29... 33 63 88 98 100 -
29... 64 83 91 95 97 100
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14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
D1SCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE  D1SCHARGE TRATION D1 SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
OCTOBER NOVEMBER DECEMBER

1 160 —— 860 426 6480 7450 906 780 1910
2 207 —— 1500 435 4660 5470 1230 2040 6770
3 138 -— 710 419 2900 3280 960 ——— 3100
4 127 -—- 580 403 1870 2030 987 1510 4020
5 381 2800 2880 387 1580 1650 3080 11400 99300
6 2040 52600 331000 387 1580 1650 3370 6510 59200
7 1240 11500 38500 384 1560 1620 3110 6630 65900
8 1540 -—- 100000 384 1360 1410 1650 ——- 12000
9 1090 10300 30300 378 1100 1120 1470 ——- 8200
10 853 -—- 9000 378 1200 1220 1310 ——— 6800
13 658 ——- 6800 546 3000 4420 1220 1900 6260
12 564 - 5600 680 4520 8300 1110 -—- 5400
13 510 3400 4680 665 4840 8690 1020 ——- 4500
14 411 -—— 3200 891 8700 20900 890 1620 3890
15 390 ——- 2500 983 6500 17300 1480 ——- 14000
16 372 - 2200 918 5920 14700 1380 —— 11000
17 348 - 2000 1190 4880 15700 1200 ——— 7600
18 330 e 1700 1220 4410 14500 1080 -— 6800
19 312 1700 1430 1310 4350 15400 2000 ——- 20000
20 307 .- 1200 1380 5440 20300 1400 ——— 11000
21 300 - 970 2310 6430 42900 110 2050 6140
22 292 -—— 790 2160 4600 26800 950 e 3800
23 290 - 630 2010 4840 26300 800 ——- 3000
24 281 ——- 460 1600 4810 20800 700 -—- 2600
25 217 - 370 1480 864 3450 650 ——— 2300
26 284 == 610 1390 810 3040 590 ——- 2100
27 460 —— 14000 1180 700 2230 540 - 1700
28 470 20500 26000 1060 ——- 1900 500 —— 1500
29 423 13700 15600 804 - 1400 470 ——- 1400
30 532 13400 19200 136 == 1200 440 ——— 1200
31 504 9770 13300 -— -— - 420 ——- 1100
TOTAL 16091 ——- 638570 28544 ——— 297130 38023 -— 384490
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14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY)  (CFS) (MG/L) (TONS/DAY)  (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE

1 548 826 1220 1020 2050 5650 740 957 1910
2 540 908 1320 1120 1770 5350 672 957 1740
3 513 868 1200 1110 1280 3840 634 783 1340
4 502 826 1120 1100 1020 3030 586 667 1060
5 488 780 1030 1090 1020 3000 564 754 1150
6 492 858 1140 1080 1700 4960 547 725 1070
7 468 1000 1260 1080 1870 5450 515 725 1010
8 474 1910 2440 1200 1490 4830 525 812 1150
9 490 2600 3440 1180 1170 3730 536 783 1130
10 515 3200 4450 1050 1410 4000 558 870 1310
1 1270 7560 33300 1050 1540 4370 574 841 1300
12 2100 4550 25800 1050 1800 5100 574 870 1350
13 2700 3250 23700 1060 1660 4750 547 712 1050
14 2130 2140 12300 992 1890 5060 480 656 850
15 1430 1180 4560 1140 2300 7080 470 598 759
16 1100 1380 4100 1360 1600 5880 475 538 690
17 900 1660 4030 1510 1480 6030 475 544 698
18 840 1440 3270 1470 1300 5160 462 621 775
19 820 1500 3320 1410 1210 4610 452 551 672
20 824 1490 3310 1390 1140 4280 452 442 539
21 840 1780 4040 1380 1360 5070 421 375 426
22 859 2170 5030 1270 1390 4770 390 343 361
23 790 2160 4610 1200 1300 4210 377 377 384
24 712 2380 4580 1200 1350 4370 360 305 296
25 712 2480 4770 1170 1480 4680 350 264 249
2 790 2110 4500 1140 1360 4190 340 322 296
27 842 2120 4820 1010 1130 3080 335 312 282
28 1190 2840 9120 858 986 2280 325 360 316
29 1100 2140 6360 812 1020 2240 315 283 241
30 1060 1980 5670 768 1040 2160 305 252 208
31 - -— - 747 1100 2220 --- --- -—
TOTAL 28039 -- 189810 35017 -—- 135430 14356 -- 24612
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DAY

ASUIE VRS I

-
SOOI

1
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
3

TOTAL

14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN
D! SCHARGE
(CFS)

123
127
125
121
17

252
202
185
167
149

145
139
135
135
133

145
159
147
1
137

322
1390
660
580
5417

842
705
988
1520
1040
1030

12608

MEAN
CONCEN-
TRATION
(MG/L)

OCTOBER

382
1590
298
212
255

7420
1880
650
260
195

182
176
189
216
216

624
1160
324
216
270

1630
16600
5020
2180
3820

5200
4160
5220
12200
5750
4220

SEDIMENT
D ISCHARGE
(TONS/DAY)

127
573
101
69
81

8010
1030
325
117
78

71
66
69
79
78

244
498
129

82
100

3000
67800
8950
3410
6140

11800

7920
30100
77500
16100
11700

256347

MEAN

DISCHARGE
(CFS)

719
530
530
542
622

634
547
495
505
505

520
515
510
500
500

687
2370
1900
1620
1330

982
726
604
622
628

628
692
910
1080
1310

24263

MEAN

CONCEN~
TRATION
(MG/L)

NOVEMBER

3480
2270
1820

3950

2270
2050
2960
1540
1690

2440

14700
5800
3750

40

SEDIMENT
DI SCHARGE
(TONS/DAY)

6760
3250
2600
3000
6630

3890
3030
3960
2100
2300

3430
3400
3200
3000
3000

7400
103000
29800
16400
13000

7200
3500
2380
2400
2500

2500
3700
7500
7790
12000

274620

MEAN

D | SCHARGE
(CFS)

1460
1510
6200
4700
2220

1550
1110
926

790

679
640
598

1000

653

592
515
466
412
416
416

46214

MEAN

CONCEN-
TRATION
(MG/L)

DECEMBER

SED IMENT
D1 SCHARGE
(TONS/DAY)

17000
21000
618000
144000
30600

20000
10000
6500
6000
5500

5000
4500
4230
11400
22700

109000
26100
42800
23100
14000

7780
5530
3520
2970
2660

2080
1500
1000
667
650
650

1170437
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14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SED IMENT MEAN CONCEN- SEDIMENT
D1 SCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE  DISCHARGE TRATION D I SCHARGE
DAY (CFS) (MG/L) ( TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE

1 1460 1010 3980 910 620 1520 515 240 334
2 1300 1720 6040 858 608 1410 475 360 462
3 1060 1200 3430 812 634 1390 457 360 444
4 918 1500 3720 782 738 1560 444 246 295
5 850 1280 2940 835 598 1350 430 126 146
6 790 1200 2560 775 558 1170 416 113 127
7 761 1080 2220 884 608 1450 412 185 206
8 719 759 1470 820 918 2030 398 403 433
9 692 608 1140 79 756 1470 381 280 288
10 679 738 1350 640 684 1180 470 976 1240
" 634 624 1070 604 738 1200 394 204 217
12 616 600 998 616 525 873 373 255 257
13 592 594 949 634 572 979 349 219 206
14 586 594 940 679 598 1100 334 140 126
15 569 627 963 754 621 1260 385 416 432
16 586 575 910 666 598 1080 334 140 126
17 634 1190 2040 646 620 1080 334 176 159
18 698 665 1250 646 624 1090 408 512 564
19 805 846 1840 672 576 1050 385 269 280
20 876 666 1580 733 702 1390 349 205 193
21 910 1260 3100 835 702 1580 324 275 241
22 964 986 2570 812 612 1340 314 124 105
23 982 684 1810 805 437 950 310 158 132
24 1120 1090 3300 798 380 819 304 82 67
25 964 648 1690 768 494 1020 298 85 68
26 867 646 1510 719 300 582 301 64 52
27 775 561 1170 686 320 593 301 213 173
28 798 525 1130 660 608 1080 304 73 60
29 782 561 1180 672 437 793 304 46 38
30 805 810 1760 640 720 1240 310 97 81
31 -— - —— 569 348 535 ——— - ———
TOTAL 24792 ——- 60610 22649 ——— 36164 11113 .- 7552
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DATE

ocT
09...
21...
23...
25...

27.
29...
30...
NOV
06...
07...
07...
07...
08...
08.
09...
10...
...
15...
15...
18...
21...
DEC
23...
JAN
07..0
19...
FEB
20...
MAR
04...
06...
18...
APR
03...
17...
NO..‘
30...
MAY
20...

14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED. SED. SED.

NUMBER MENT, SUSP.  SUSP.  SUSP.  SUSP.  SUSP.

STREAM- OF SEDI- DIS- FALL FALL FALL FALL FALL

FLOW, SAM-  MENT, CHARGE, DIAM.  DIAM.  DIAM.  DIAM.  DIAM.
TEMPER- INSTAN-  PLING  SUS- SUS- % FINER % FINER % FINER % FINER % FINER

TIME  ATURE TANEOUS POINTS PENDED PENDED  THAN THAN THAN THAN THAN
(DEG ©)  (CFS) (MG/L) (T/DAY) .002 MM .004 MM .008 MM .016 MM 031 MM

1545 10.0 113 4 2430 741 10 12 18 25 34
1630 - -- -- 3800 - -- - - - -
1415 10.0 - - 2460 - -- - - - -
1615 9.0 - - 5440 -- - - - - -
1115 8.0 -- -- 3410 -- -- - - -- -
1250 10.5 97 9 2440 639 - - - - -
1640 8.5 - - 10700 - -- -- - - -
1200 9.5 -- -- 1940 - -- - - -- --
1210 - -- — 13100 - -- -- - - -
1250 10.0 - -- 178000 - 4 7 1 18 27
1255 10.0 - - 158000 - 3 6 12 20 30
1545 10.0 - - 92100 - 4 10 16 27 40
1020 9.0 1050 -~ 19300 54700 4 7 8 17 24
1030 9.0 1050 -- 10700 30300 - - -- -- -
1105 8.0 - - 20200 -- 2 4 6 10 15
1510 8.0 - -~ 10100 - 4 8 14 23 30
1200 6.5 671 5 8330 15100 - - - -- -
1415 - - - 7410 - -- -- -- - -
1420 7.0 - -- 7840 - 5 10 15 23 31
1405 8.0 366 9 3560 3520 - - - -- -
1115 - - -~ 56200 - 6 12 18 33 50
1500 6.5 2990 3 7650 61800 - - - - -
1345 - 690 3 2080 3880 - -- - -- -
1545 - 310 5 1620 1360 - - -- - -
1310 5.0 2760 5 6620 49300 - - - - -
1215 - 480 3 1840 2380 - - - - -
1105 - - 3 1410 - - - - - -
1010 5.0 277 5 1140 853 - .- - -- -
1555 7.5 - 5 2090 - -- - - - -
1425 -- 627 5 1920 3250 - - - - -
1410 - 732 3 1110 2190 - - - - -
1015 -- - - 803 -- -- - - - --
1600 - -- 9 869 -- -- -- -- - -

44
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14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

PARTICLE-S1ZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER

TIME

1205
1235
1700
1450
1515
1335
1425

1345
1235
1215
1400
1545
1300
1410
1410

1310
1715
1330
1305
1435

1200
1305
1345
1330
1245
1050
1350

TEMPER-
ATURE
(DEG C)

14.0

19.0

11.0

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

210
1270
936
681
382
370
299

285
250
193
208
181
183
155
157

154
149
127
121
106

145

97
100
183
104
560
420

NUMBER
OF
SAM-
PLING
POINTS

n

=V e BT BT RVIRN V] (SRS RN RS )

(oG BN RN N ]

O N0 OO

wn

SEDI-
MENT,
Sus-
PENDED
(MG/L)

670
22900
5290
1640
1180
915
852

677
1090
726
600
1270
819
1530
1040

666
2740
1580
1050
1230

5790
2280
1540
8540
1180
20100
9930

SEDI-
MENT,
DIS-
CHARGE,
sus- ¢
PENDED

SED.
SUSP.
FALL
DI1AM,
FINER
THAN

(T/DAY) .002 MM

380
78500
13400
3020
1220
914

688

521
736
378
337
621
405
640
441

277
1100
542
343
352

2270
599
415

4220
331

30400
11300

46

SED.
SUSP.
FALL
DI1AM.
% FINER
THAN
.004 MM

SED.
SusP.
FALL
DIAM,
% FINER
THAN
.008 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
016 MM

1981

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.031 MM

SED.
SUSP,
FALL
DIAM,
% FINER
THAN
.062 MM
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14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SEDI~ SED. SED. SED. SED. SED. SED.
NUMBER MENT, SusP. SUSP. SusP. SuUsP. SUsSP. SUSP.
STREAM-~- OF SED |~ DIS~ FALL FALL FALL FALL FALL FALL
FLOW, SAM- MENT, CHARGE , DIAM, DIAM, DIAM, DIAM, DIAM. DIAM,
TEMPER-  INSTAN~ PLING SUS-~ SUS-~ 4 FINER % FINER % FINER % FINER % FINER § FINER
TIME ATURE TANEOUS POINTS PENDED PENDED THAN THAN THAN THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .002 MM .004 MM ,008 MM ,016 MM .031 MM .062 MM
oCT
05... 1315 - 130 9 1610 565 - - - - - 14
06... 1056 - 2080 - 59100 332000 - - -- - - -
06... 1130 - 2080 5 58800 330000 - 9 15 27 40 -
06... 1442 - 3370 - 48700 443000 - -- - - - -
06... 1645 - 3100 5 82600 691000 5 8 17 30 39 55
07... 1145 - 1270 - 11900 40800 - - - - - -
07... 1335 - 1330 5 9780 35100 - 6 9 16 25 -
09... 1250 8.5 1100 5 5360 15900 2 4 7 13 18 27
13... 1250 - 556 5 3570 5360 - - - -~ - --
19... 1555 - 320 5 1640 1420 - - - - - -
28... 1300 - 117 5 3230 3640 3 5 9 14 20 26
NOV
05... 1410 8.0 396 5 1660 1770 ~- - -~ -~ - ~--
12... 1410 - 670 5 3180 5750 - - e - - 28
13... 1215 8.5 655 5 3720 6580 3 5 9 14 19 -
16... 1405 6.5 952 5 5320 13700 2 6 6 10 15 23
18... 1320 6.5 1280 5 3660 12600 2 4 7 13 19 30
24... 1430 6.0 1570 - 2250 9540 3 3 7 12 16 -
DEC
02... 1600 - 1220 5 3620 11900 2 4 7 13 19 26
05... 1349 -~ 3410 - 17600 162000 - - - - - -
05... 1600 - 3370 5 15800 144000 8 9 " 21 32 46
05... 1835 - 3340 - 9260 83500 - - - - - -~
06... 0238 - 3340 - 7900 71200 - - - - - -
06... 0340 - 3540 - 9980 95400 - - - - - -
06.4. 0740 - 3190 5 8840 76100 4 5 6 12 18 28
06... 0835 - 3410 - 10600 97600 - - - - - -
06... 0945 - 3010 - 7770 63100 - - - - - -
06... 0955 - 3070 5 7080 58700 3 3 7 13 19 27
06... 1330 -~ 2960 - 6790 54300 - - - - - -
06... 1430 - 3070 - 7580 62800 - - -- -- -~ -
06... 1512 -~ 3160 - 7400 63100 - - - - - -
06... 1630 5.5 3280 5 5580 49400 3 5 7 13 19 28
07... 1250 6.0 2960 - 5900 47200 - - - - - -
07... 1525 6.0 2400 5 4600 29800 2 3 6 10 15 22
07... 1543 6.0 2360 - 4450 28400 - - - - - -
... 1210 5.5 1220 - 1520 5010 - - - - - -
1M... 1450 5.5 1240 - 1540 5160 - - - - - -
1... 1500 5.5 1240 5 2060 6900 3 3 7 12 17 25
1"... 1510 5.5 1240 - 1520 5090 - - - - - -

48
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DATE

DEC
14...
14...
14...
21...
21...
21...

JAN
07...
18...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...
23...
24,..
24...
24...
24...
24...
24...
24...
24,..
25..0
29...

FEB
0z...
08...
14...
14...
16...
16...
17...
19...
20...

14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

PART|CLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER

SEDI~- SED. SED. SED. SED.

NUMBER MENT, SusP. SUSP. SUSP. sSuse.

STREAM- OF SEDI- DIsS- FALL FALL FALL FALL

FLOW, SAM- MENT,  CHARGE, DIAM. DIAM. DIAM, DIAM,
TEMPER-  INSTAN~-  PLING Sus- SUS- % FINER % FINER % FINER % FINER

TIME ATURE  TANEQUS POINTS PENDED  PENDED THAN THAN THAN THAN
(DEG C) (CFS) (MG/L) (T/DAY) ,002 MM ,004 MM .008 MM .016 MM
1428 5.0 852 - 2340 5380 - - - -~
1435 5.0 866 9 1580 3690 - -- - -
1442 5.0 866 - 1600 3740 - -~ -~ -
1618 5.0 1050 - 2300 6520 -- ~-= ~-- --
1630 5.0 1060 9 1630 4670 - - -~ -
1640 5.0 1070 -~ 2730 7890 - ~-= - -
1545 5.0 297 9 592 475 - - - -
1425 5.5 457 5 882 1090 - - - -
1330 - 1430 - 8240 31800 - -- - -
1335 - 1430 5 7030 27100 8 8 14 25
1410 - 1370 - 9700 35900 - - - -
1450 -- 1340 - 8100 29300 -- -- -~ -
1515 -~ 1330 - 7860 28200 - - -- -
1540 - 1280 - 7090 24500 - - ~-- -
1630 - 1250 - 7080 23900 - -~ - -
1655 - 1230 -~ 5980 19900 -~ -~ - -
1910 - 1430 -- 5380 20800 - - -- -
1950 - 1570 - 7300 30900 - - - -
2025 - 1660 - 8140 36500 - - - -
0225 - 4980 - 18800 253000 -- - - -
0355 - 3790 - 14400 147000 -~ -- - -
0433 - 3610 -- 12200 119000 -- -~ -- -
0515 - 3310 5 9130 81600 8 9 11 23
0605 - 3250 - 9160 80400 - -~ - --
0650 - 3130 - 7360 62200 - - - -
0850 3.0 2800 5 6800 51400 6 6 11 20
1434 - 2340 - 5120 32300 - -- - --
1540 4.5 1480 5 2310 9230 4 4 9 14
1438 5.0 904 5 858 2090 - - - -
1344 4.0 665 5 838 1500 - -- - -
1250 3.0 417 5 694 781 -- -- - -
1435 - 3340 - 7940 71600 - - - -—
1615 - 3280 5 6480 57400 5 7 14 24
1530 5.0 5160 - 11100 155000 - -- - -
1700 5.0 4980 5 8070 109000 7 7 1" 20
1555 6.5 4290 5 6580 76200 4 4 8 14
1035 6.0 2960 5 4220 33700 3 5 9 14
1750 5.5 4930 5 26600 358000 7 10 15 24

50

1982

SED.
SusP.,
FALL
DIAM,
% FINER
THAN
.031 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
062 MM
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14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

PARTICLE~-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SEDI- SED. SED. SED. SED. SED.
NUMBER MENT, SUSP.  SUSP.  SUSP.  SUSP.  SUSP.
STREAM- OF SEDI-~ DIS- FALL FALL FALL FALL FALL
FLOW, SAM-  MENT, CHARGE, DIAM.,  DIAM.  DIAM.  DIAM.  DIAM,
TEMPER- INSTAN-  PLING  SUS- SUS- % FINER % FINER % FINER % FINER ¥ FINER
TIME  ATURE TANEOUS POINTS PENDED PENDED  THAN THAN THAN THAN THAN
DATE (DEG C)  (CFS) (MG/L) (T/DAY) .002 MM .004 MM .008 MM .016 MM ,031 MM
FEB
2t... 1545 6.0 4880 5 7620 100000 6 7 8 18 26
26... 1450 5.5 996 5 3420 9200 - - _— - -
MAR
03... 1615 4.0 1050 5 2460 6970 - - — - -
10... 1355 7.5 1580 5 3960 16900 - - - - -—
16... 1300 6.5 873 5 1320 3110 - - - - -
20... 0140 4.0 660 3 1030 1840 - -- - - =2
3., 1420 4.0 568 5 914 1400 - - - - -
APR
07... 1405 7.0 461 5 874 1090 - - - -- —
13... 1525 4.0 2540 5 3270 22400 - - - - -
20... 1309 7.5 824 5 1760 3920 - - - - -
28... 1515 8.5 1260 5 2500 8500 - - - - --
MAY
10... 1720 - 1030 5 1820 5060 - - - - -
17... 1552 9.0 1470 5 1440 5720 - - - - --
26... 1658 8.0 1140 5 1260 3880 - - - - -
JUN _ A
09... 1500 - 536 5 854 1240 - - - - -
15... 1425 - 470 5 508 645 - - - - --
23... 1713 19.0 377 5 404 a1 - - - - -
JuL
13... 1125 12.5 225 5 264 160 - - - -- -
AUG
09... 1155 12.0 161 - 304 132 - - . - _—
23... 1115 11.5 145 9 332 130 - - - - -
SEP
07... 1240 14.0 129 9 27 94 - - - - --
13... 1200 10.5 159 9 492 211 - - - - -
20... 1125 10.5 228 9 3960 2440 - - - -— -

52
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DATE

ocT
04..
12..
26..
29..
NOV
03..
17..
18..
23..
29..
DEC
03..
03..
03..
03..
03..
03..
03..
03..
04..
04..
04..
04..
04..
04..
05..
13..
16..
17..
23..
29..
JAN
04..
05..
05..
07..
08..
08..
08..
10..

14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER

TIME

1210
1450
1405
1300

1330
1325
1445
1520
1150

15
1250
1540
1720
1840
1945
2045
2310
0310
0610
0915
0950
1045
1550
1120
1320
1020
1055
1345
1055

1220
1210
1610
1135
1400
1530
1550
1415

L e e e -]
.
SRS = JRC N )

AC RS
.
(SIS )

.

[ e e e
.
WMo oo

—HhuWUuAEVOVVAEUMW
s e+ s e s e 8 s
MUuuowuwmooowowm

W WN
DR
moow

6.0

STREAM-
FLOW,
INSTAN=
TANEOUS
(CFS)

123
141
820
1180

505
2460
1920

622
1070

4390
6340
9100
8800
9000
9100
8850
7340
7140
6340
4300
4270
4120
3450
2400

586
3750
2860

842

408

666
3850
3320
3880
3320
3250
3250
1980

NUMBER
OF
SAM-
PLING
POINTS

Vi Ul O O

AS RS RN RS RN

SEDI -
MENT,
Sus-
PENDED
(MG/L)

243
223
6280
5620

1880
12200
4280
1460
2660

23200
49800
46400
44900
41400
47000
47300
30400
13800
10800
10200
15500
9720
7760
4930
2250
8820
4840
1460
600

2480
10300
7590
5800
6500
7390
5900
1920

SEDI -
MENT,
Dis-
CHARGE,
Sus-
PENDED
(T/DAY)

81
85
13900
17900

2560
81000
22200

2450

7680

275000
852000
1140000
1070000
1010000
1150000
1130000
602000
266000
185000
118000
179000
108000
72300
31900
3560
89300
37400
3320
661

4460
107000
68000
60800
58300
64800
51800
10300

4

SED.
SUsP.
FALL
DIAM.
FINER
THAN

.002 MM

54

SED.
SUsP.
FALL
DIAM.
% FINER
THAN
.004 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.008 MM

SED.
SUSP.
FALL
DIAM.
£ FINER
THAN
.016 MM

1983

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
031 MM

SED.
SUSP.
FALL
DIAM.

% FINER
THAN

.062 MM
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DATE

JAN
17...
24...

FEB
01...
09...
15...
1740
18...
23...

MAR
01...
08...
09...
10...
10...
10...
10...
10...
Moo
17...
22...
29...
30...

APR
01...
08...
14...

MAY
16...
31...

JUN
23...

JUL
06...
21...

AUG
11...
30...

SEP
01...

14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER

SED1=~ SED. SED. SED.

NUMBER MENT, SUSP. SUSP. SUSP.

STREAM- OF SEDI- DiIS=- FALL FALL FALL

FLOW, SAM~ MENT,  CHARGE, DIAM. DIAM, DIAM,
TEMPER- INSTAN-  PLING MIRES SUS- % FINER % FINER % FINER

TIME ATURE  TANEOUS POINTS PENDED  PENDED THAN THAN THAN
(DEG C) (CFS) (MG/L) (T/DAY) .002 MM .004 MM .008 MM
1315 6.0 733 5 854 1690 -- -- -
1600 - 918 5 1300 3220 -- - --
1200 5.0 812 5 1100 2410 - - -
1215 3.0 610 5 780 1280 -- -- --
1325 5.0 1270 5 1160 3980 -- -- -
1710 8.0 2500 5 3320 22400 - - --
1110 5.0 2640 5 3780 26900 - - -
1145 -- 2340 5 4180 26400 - - -
1400 - 1180 5 1380 4400 - -- -
1520 7.5 2900 5 3440 26900 - - -=
1710 7.0 5920 5 8940 143000 8 8 12
1035 6.5 5530 5 7280 109000 6 6 9
1320 6.5 4750 5 5520 70800 6 7 10
1435 6.5 4570 -- 4210 51900 —-- - -
1500 6.5 4450 - 5860 70400 - -- -
1630 7.0 4480 5 5460 66000 6 6 7
1125 6.5 3480 5 3430 32200 5 6 7
1045 6.0 1290 5 1510 5260 —-- -- -
1205 7.5 820 5 1220 2700 - - —--
1120 3.0 1310 5 1990 7040 - - -
1030 5.5 1920 5 2340 12100 - - ~-
1015 5.0 1420 5 1380 5290 - - -
1130 6.5 719 5 579 1120 - - ==
1510 11.0 574 5 650 1010 - -- ~--
1215 8.5 653 5 408 719 -- - -~
1150 9.5 564 5 228 347 -- - —--
1240 11.0 304 9 202 166 -- - -
1340 12.0 298 9 47 38 - - ~--
1255 14.0 338 9 167 152 - -- ~-
1455 11.0 222 9 310 186 - - ~--=
1255 - 283 9 2000 1530 -- - -
1350 12.5 242 9 1000 653 -- -- -

56

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
016 MM

1983

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
<031 MM

SED.
SUSP.
FALL
D1AM.
% FINER
THAN
062 MM
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14216350 MUDDY RIVER ABOVE CLEAR CREEK NEAR COUGAR, WA
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

BED BED BED BED
NUMBER MAT. MAT. MAT. MAT.
OF SIEVE SIEVE SIEVE SIEVE
SAM- DI1AM, DIAM. DIAM. DIAM.
TEMPER- PLING % FINER % FINER % FINER % FINER
TIME ATURE POINTS THAN THAN THAN THAN

DATE (DEG C) 062 MM 125 MM ,250 MM .500 MM
ocT
26... 1435 7.5 1 0 0 1 3
26... 1440 7.5 1 0 1 3 18
26... 1445 7.5 1 0 1 9 46
29... 1345 - 1 0 0 2 5
29... 1350 - 1 0 1 4 28
FEB
23... 1215 - 1 0 0 1 5
23... 1220 - 1 0 0 i 5
23... 1225 - 1 0 0 1 4
SEP
13... 1518 13.0 1 0 0 2 9
13... 1520 13.0 1 1 2 4 22
13... 1521 13.0 1 0 0 0 10
13... 1523 13.0 1 0 0 0 2
13... 1524 13.0 1 0 0 0 2
BED 3ED BED BED BED BED BED
MAT. MAT, MAT. MAT. MAT. MAT. MAT.

SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM, DIAM, DIAM, DIAM., DI1AM, DIAM, DIAM.
f FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE 1.00 MM 2.00 MM 4,00 MM B.00 MM 16.0 MM 32.0 MM 64.0 MM

10 19 29 44 60 100 -
56 83 94 98 100 -- --
83 93 95 96 98 100 -
20 53 77 91 100 - -
59 76 84 89 93 100 --
16 28 38 50 66 100 -
16 35 55 77 90 100 --
17 41 65 81 94 100 --
14 16 18 20 27 76 100
49 68 80 89 100 - --
39 62 81 93 98 100 --
12 27 43 62 86 100 --
3 " 31 55 70 74 100

60






14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SED|IMENT MEAN CONCEN- SEDIMENT
DI SCHARGE TRATION DISCHARGE  D!SCHARGE TRATION DISCHARGE  DISCHARGE TRATION D1 SCHARGE
DAY (CFS) (MG/L) ( TONS/DAY) (CFS) (MG/L) ( TONS/DAY) (CFS) (MG/L) (TONS/DAY)
OCTOBER NOVEMBER DECEMBER

1 129 2760 961 158 2100 896 205 133 74
2 171 6630 4770 178 1440 692 410 2850 3700
3 130 2590 909 172 740 344 260 1020 716
4 126 2020 687 168 299 136 239 1600 1030
5 193 8060 7730 166 221 99 882 13900 35900
6 549 43000 70700 158 260 m 676 7700 16300
7 243 14500 10600 154 532 221 495 - 10000
8 388 17300 21800 148 500 200 420 7070 8020
9 274 7440 5500 144 264 103 342 1820 1680
10 174 - 310 144 133 52 304 1490 1220
T 176 —— 350 193 3390 1770 260 326 229
12 192 -—- 600 169 3120 1420 263 351 249
13 154 - 150 162 5440 2380 272 244 179
14 146 - 100 253 17600 12000 275 162 120
15 150 -— 120 236 10000 6370 380 4740 5410
16 148 270 108 202 6810 3710 396 1770 1890
17 150 65 26 300 ——- 9800 358 688 665
18 152 58 24 330 -—= 11000 332 442 396
19 150 35 14 350 -—= 13000 372 3810 3830
20 150 45 18 380 -—= 15000 325 1330 1170
21 150 40 16 700 -—= 38000 290 612 479
22 144 56 22 400 - 18000 263 209 148
23 144 50 19 340 -— 8100 242 122 80
24 142 53 20 330 -— 2900 230 126 78
25 140 56 21 330 1000 891 222 74 44
26 142 60 23 284 712 546 204 65 36
27 176 17000 8500 248 578 387 194 48 25
28 195 16100 9340 220 —— 200 182 34 17
29 148 ——— 1100 190 ——— 95 172 48 22
30 200 9150 6270 174 121 57 165 44 20
31 162 4500 1970 ——- -—= -—- 165 32 14
TOTAL 5688 - 152778 7381 -—= 148480 9795 -—- 93741
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14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SED IMENT MEAN CONCEN- SEDIMENT
D1SCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE  DISCHARGE TRATION D | SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE

1 217 -—- 65 260 - 150 181 21 10
2 217 —-- 60 255 -—- 120 177 19 9.1
3 213 -— 50 265 --- 130 174 16 7.5
4 209 —— 40 260 - 100 174 16 7.5
5 205 -—- 32 265 —— 90 174 20 9.4
6 205 ——- 28 270 - 88 170 20 9.2
7 201 - 23 280 - 75 174 17 8.0
8 201 - 20 280 -— 60 174 14 6.6
9 205 33 18 280 - 30 181 16 7.8
10 205 - 18 265 - 23 181 14 6.8
i 295 -—- 175 280 31 23 177 17 8.1
12 378 -—- 670 270 -—- 20 177 20 9.6
13 366 658 650 275 - 20 174 19 8.9
14 325 - 400 260 - 20 170 17 7.8
15 300 —— 300 260 —— 20 170 18 8.3
16 285 - 240 260 - 20 170 20 9.2
17 245 - 140 260 28 20 177 18 8.6
18 250 -—- 160 245 19 13 174 16 7.5
19 245 - 140 235 32 20 174 17 8.0
20 230 - 120 230 33 20 170 ——- 7.5
21 230 -— 120 226 38 23 163 - 7.0
22 240 ——- 140 222 46 28 152 16 6.6
23 245 -— 160 209 38 21 152 19 7.8
24 245 -—- 160 209 46 26 152 18 7.4
25 245 -—- 160 205 42 23 152 18 7.4
26 245 ——- 170 196 26 14 156 20 8.4
27 240 243 157 192 20 10 156 9 3.8
28 265 - 220 192 18 9.3 152 10 4.1
29 255 - 160 188 22 1" 156 1" 4.6
30 250 -—- 140 181 26 13 152 13 5.3
31 - -—— -—- 181 21 10 ——- -— -
TOTAL 7457 -— 4936 7456 - 1250.3 5036 -—- 227.8
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DAY

T WN -

OVONO

"
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOSER 1982 TO SEPTEMBER 1983

MEAN
DI SCHARGE
(CFS)

137
140
134
134
131

149
143
140
131
122

120
115
112
115
115

122
131
117
112
112

17
189
137
146
146

205
192
255
406
230
213

4768

MEAN
CONCEN-
TRATION
(MG/L)

OCTOBER

22
18
20
15
20

364
72
29
26
21

23
18
10
22
30

~-——

~-——

MEAN
SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE  DISCHARGE TRATION D1 SCHARGE
( TONS/DAY) (CFS) (MG/L) ( TONS/DAY)
NOVEMBER

8.1 201 1400 760
6.8 181 2130 1040
7.2 163 804 354
5.4 177 684 327
741 215 663 385
146 222 496 297
28 222 356 213
11 196 324 171
9.2 184 218 108
6.9 163 296 130
7.5 152 199 82
5.6 146 105 41
3.0 137 88 33
6.8 131 -~ 35
9.3 128 99 34
10 170 77 35
1" 366 5800 5730
10 310 3380 " 2830
9.0 320 1630 1410
9.0 280 945 714
10 250 420 283
500 230 -—- 200
80 188 -— 150
100 177 -—- 95
100 170 -— 55
800 159 48 21
674 170 -— 25
2520 366 -—- 5500
21600 366 - 5000
1170 360 —- 4000
650 -— -— -—
28520.9 6500 — 30058

66

MEAN

D1SCHARGE
(CFS)

354
366
1190
1000
900

780
600
480
400
340

310
300
300
310
900

870
774
94
686
565

509
395
389
356
335

325
300

277
268
254

15822

MEAN
CONCEN-
TRATION
(MG/L)

DECEMBER

SEDIMENT
D1SCHARGE
( TONS/DAY)

3000
2000
37200
23200
18900

8000
2000
500
150
70

40
30
30
40
15000

12700
6500
1500
1500
1000

650
150
150
75
55

134590
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14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SED IMENT
DI SCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE  DISCHARGE TRATION DI SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) ( TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE
1 384 -—- 55 216 -—= 4.5 176 6 2.9
2 384 - 45 216 -—= 4.5 172 5 2.3
3 332 - 30 216 -—- 4.5 172 6 2.8
4 321 -—= 20 211 6 3.4 172 7 3.3
5 300 - 9.5 1 6 3.4 172 ] 3.7
6 279 9 6.8 211 4 2.3 172 7 3.3
7 279 - 7.0 216 6 3.5 165 8 3.6
8 265 -— 7.0 211 4 2.3 165 9 4.0
9 258 -— 7.0 211 5 2.8 165 8 3.6
10 258 -—- 7.0 206 6 3.3 197 51 27
" 251 - 7.0 21 4 2.3 172 15 7.0
12 244 -—= 7.0 206 6 3.3 165 13 5.8
13 237 - 6.5 206 5 2.8 165 12 5.3
14 230 - 6.5 206 12 6.7 165 13 5.8
15 225 - 6.0 230 18 11 176 61 29
16 225 - 6.0 206 8 4.4 161 21 9.1
17 225 -— 6.0 202 6 3.3 161 20 8.7
18 230 -—- 6.5 202 6 3.3 188 164 83
19 225 -— 6.0 202 5 2.7 176 49 23
20 225 - 6.0 202 5 2.7 169 25 11
21 230 ——— 6.5 197 6 3.2 165 25 11
22 237 - 6.5 197 4 2.1 165 26 12
23 251 - 7.0 197 6 3.2 169 26 12
24 265 -—- 7.0 197 6 3.2 169 23 10
25 237 -— 6.5 188 6 3.0 169 25 11
26 237 12 7.7 188 4 2.0 169 29 13
27 225 - 6.0 183 5 2.5 169 24 1
28 225 -—= 6.0 183 6 3.0 169 25 "
29 221 -— 6.0 179 6 2.9 165 30 13
30 216 -—= 4.5 179 6 2.9 165 29 13
31 -—= -— - 176 9 4.3 -—= - -
TOTAL 7721 -—= 321.5 6267 - 109.3 5100 - 361.2
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09...

27...
28...
29...

23...

08...
20...
MAR
03...
APR
02...
28...
MAY
20...
29...
JUN
08...
08...

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

TIME

1215
0915
1620
1030
1640
1645
1230

1200
1520
1525
1730
1005
1050
1445
1130
1610
1610
1000
1005
1600
1155

1200

1455
1120

1040

1500
1515

1400
1140

1205
1740

TEMPER-
ATURE
(DEG ©)

.

[o-BE S B B e W e - B~ NVe)
. .
oo owvwowwmo

i
i

ANA VO N0 OO OO
CoCoOCOoOOoUMUULMUMOO

—

14216900

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

104

782

168
139

PINE CREEK AT MOUTH NEAR COUGAR, WA

NUMBER
OF SEDI-~
SAM- MENT,
PLING Sus-
POINTS  PENDED
(MG/L)

4 95
- 1280
- 3430

4 2240
- 1290
- 2100
- 2210

- 23200
~-- 84500
- 95500
-- 108000
- 31500
-- 31300
- 32800
- 31000
—-= 17000
4 19100
- 11300
- 18100
9 7480
- 63100

3 16600

3740
128

A IRYe]

- 1100

9 955
9 275

22
17

AS N}

9 20400
9 6890

SEDI-
MENT,
DIS-
CHARGE,
Sus-
PENDED
(T/DAY)

35000

1700
48

215

9300

70

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.002 MM

ON & =N-A

SED.
susP.
FALL
DIAM.
% FINER
THAN
.004 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.008 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.016 MM

SED.
susp.
FALL
~ DIAM,
% FINER
THAN
031 MM
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14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED. SED. SED.

NUMBER MENT, SUsP. SusP. SUSP. SUSP. SusP.

STREAM- oF SEDI- DIS- FALL FALL FALL FALL FALL

FLOW, SAM- MENT,  CHARGE, DIAM. DI1AM. DIAM. DIAM. DIAM.

TEMPER- INSTAN-  PLING Sus- SUS- % FINER % FINER % FINER % FINER % FINER

TIME ATURE  TANEOUS POINTS PENDED  PENDED THAN THAN THAN THAN THAN

DATE (DEG ©) (CFS) (MG/L) (T/DAY) .002 MM .004 MM .008 MM .016 MM .031 MM
JUN

16... 1150 10.0 172 5 146 68 - - -- - -

23... 1125 10.0 172 5 593 275 - -- - - —--

29... 1135 12.0 157 5 96 41 - - - -- —--

1135 9.0 150 5 46 19 - ~-- —-— - -

1110 11.5 129 5 17 5.9 - - - -- —--

1225 10.5 128 5 26 9.0 - - - - -

1140 - 123 5 48 16 —-- - - —-- -

1105 10.0 13 5 27 8.2 - - - —-— -

1335 16.0 108 5 56 16 - - - - -

1545 17.0 103 5 78 22 - - - -- —--

1630 14.0 116 5 62 19 —-- ~= —-- —-- -

1620 - 103 9 98 27 - - - - -

1445 13.0 106 9 50 14 - - - - -

1300 - 103 9 21 75 - —-— - - -

1545 14.0 118 9 176 56 - - - - -

1155 1.0 120 9 178 58 3 3 9 16 29

1535 9.0 142 9 6430 2470 - 4 5 9 16

28... 1020 - 415 - 36600 41000 - " 20 36 55

29... 1445 11.0 118 - 4450 1420 2 2 5 8 12

72
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DATE

PARTICLE~-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,

TIME

1125
1455
1735
1415
1440
1415

1ms
1055
1050
1100
1200
1330
1247
1325

1925
2005
1905
1330
1415
1436
1525
1330

1236
1416
1423
2313
1300
1330

1215
1145
1310
1305
1250
1305

1458

TEMPER-
ATURE
(DEG C)

WANdOddO O
.

ACUS e JAE IRC IV IRV N )
. o . . )
QOoOOoOWMOOOO VMooowmuuwuwm

14216900

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

880
353
490
230
140
140

154
203
174
178
356
345
325
168

590
686
630
526
334
386
284
167

143
140
307
1250
410
387

266
189
615
1770
850
322

313

NUMBER
OF
SAM-
PLING
POINTS

O OO [ VeI RV T |

O O J o,

LBV RU RV RV RV RV

Ww o

1
WU oW oo ]

W

SEDI~-
MENT,
Sus-
PENDED
(MG/L)

69200
35000
51400
13400
268
2410

295
2600
3750
1130
9130
3250
1130

100

15800
16000
6090
4280
1840
1220
442
24

14

14
215
10800
2480
1430

106
23
2340
21600
6660
296

460

SEDI~
MENT,
DIS~
CHARGE,
Sus-
PENDED
(T/DAY)

SED.
suse.
FALL
DIAM.
% FINER
THAN
.002 MM

164000 --
33400 -
68000 -
8320 1
101 -~
911 -

123 -
1430 3
1760 -

543 ~-~
8780 2
3030 -
987 -

3890 -
103000 5
15300 -
257 -

389 --

74

PINE CREEK AT MOUTH NEAR COUGAR, WA

WATER YEAR OCTOBER

SED.
SUSP.
FALL
DIAM,
4 FINER
THAN
.004 MM

1981 TO SEPTEMBER

SED.
SusP.
FALL
DIAM.
% FINER
THAN
.008 MM

SED.
SUsP.
FALL
DIAM.
% FINER
THAN
.016 MM

1982

SED.
SUsP,
FALL
DIAM.
% FINER
THAN
<031 MM

SED.
SusP.
FALL
DIAM.
% FINER
THAN
.062 MM
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14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SEDI- SED. SED. SED.
NUMBER MENT, SUsP. SUSP. SUSP.
STREAM- OF SEDI- DIs- FALL SIEVE FALL
FLOW, SAM- MENT,  CHARGE, DIAM. DIAM. DIAM.
TEMPER- INSTAN-  PLING SUs- SUS- ¢ FINER ¢ FINER ¥ FINER
TIME ATURE  TANEOUS  POINTS  PENDED  PENDED THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .062 MM .062 MM ,125 MM
MAR
10... 1215 5.5 422 3 1800 2050 12 12 20
19... 1330 6.0 237 9 297 190 - 8 -
29... 1254 5.5 240 3 162 105 - 4 -
APR
09... 1250 9.0 202 9 33 18 - 32 -
13... 1305 8.0 378 3 717 732 -- 4 -
27... 1320 9.0 230 9 243 151 - 8 -
MAY
1t... 1525 11.0 280 3 27 20 - 29 -
26... 1436 11.0 200 5 15 8.1 -- 22 -
JUN
07... 1305 12.0 172 9 12 5.6 - 52 -—
JuL
09... 1305 13.5 163 9 12 5.3 - 58 -
AUG
12... 1300 13.0 141 9 14 5.3 - 33 -
SEP
0t... 1300 13.0 116 9 8 2.5 - 57 -
20... 1328 9.0 125 9 14 4.7 - 41 -
30... 1235 8.0 123 9 29 9.6 - 46 --
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DATE

ocT
12.

Nov
01.
11.
26.

DEC
03.
03.

08.

09.

.

14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

PARTICLE~-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER

SEDI- SED. SED.

NUMBER MENT, SusP. SUSP.

STREAM- OF SEDI- DIS- FALL FALL

FLOW, SAM- MENT,  CHARGE, DIAM. DIAM.
TEMPER- INSTAN-  PLING SuS- SUS- % FINER § FINER

TIME ATURE  TANEOUS POINTS PENDED  PENDED THAN THAN
(DEG C) (CFS) (MG/L) (T/DAY) .002 MM .004 MM
1325 10.0 115 9 16 5.0 - -
1225 8.0 192 3 1280 664 - -
1335 5.0 148 9 135 54 -= -=
1320 4.5 159 9 48 21 - -
1355 - 1780 5 17200 82700 - -
1640 - 1700 3 24400 112000 -= —-=
1340 6.0 1060 5 9730 27800 - -
1425 6.0 868 5 4870 11400 - --
1415 3.5 356 3 366 352 - -
1250 4.5 1380 5 6440 24000 3 3
1245 - 1160 - 8030 25100 - -
1300 - 1160 - 6750 21100 -= --
1310 - 1160 - 5560 17400 - -
0930 5.0 857 - 2060 4770 - -
1510 5.0 857 -= 1760 4070 - -
1450 6.0 310 5 26 22 -= -
1455 6.5 297 5 23 18 -= -
1345 5.5 278 5 29 22 - -
1340 8.0 841 5 1060 2410 - -
1300 - 439 9 131 155 - -=
1320 10.0 478 5 22 28 - -
1315 8.0 905 5 841 2050 - -
1430 5.0 676 5 204 372 - -
1250 7.5 224 9 7 4.2 -- --
1215 6.0 381 9 52 53 - -
1300 7.5 27 9 1 8.2 - ~-=
1350 6.0 238 9 12 7.7 - -
1325 12.0 209 9 8 4.5 - -
1335 7.5 206 9 6 3.3 - -
1350 9.0 171 9 5 2.3 - -
1350 8.5 164 9 25 1 - -=
1315 11.5 205 9 83 46 - -

78

1982 TO SEPTEMBER

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.008 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
016 MM

1983

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.031 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.062 MM

ne,
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DATE

AUG
11...
29...

SEP
22...

14216900 PINE CREEK AT MOUTH NEAR COUGAR, WA

TIME

1150
1245

1320

TEMPER-
ATURE
(DEG ©)

.
o

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

144
146

122

NUMBER
OF
SAM-
PLING
POINTS

80

SEDI-
MENT,
Sus-
PENDED
(MG/L)

1"
16

80

SEDI-
MENT,
DiIs-
CHARGE,
Sus-
PENDED
(T/DAY)

PARTICLE-S1ZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
.062 MM

26
22

30
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14222980 KALAMA RIVER BELOW FALLS NEAR COUGAR, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SED|=~ SED.
NUMBER MENT, SUsP.
STREAM- OF SEDI- Dis- SIEVE
FLOW, SAM- MENT,  CHARGE, DIAM,
TEMPER- INSTAN-  PLING sus- SUS- % FINER
TIME ATURE  TANEOUS  POINTS PENDED  PENDED THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .062 MM
ocT
02... 1615 9.5 94 9 150 38 -
24... 0900 6.5 81 9 95 21 -=
NOV )
19... 1215 7.0 276 - 161 120 -
19... 1245 7.0 276 3 161 120 -
DEC
17... 1030 5.0 353 —-- 134 128 -
17... 1110 5.0 353 3 134 128 -
FEB
27... 0930 5.5 383 5 24 25 -
MAR
20,.. 1200 5.5 201 3 7 3.8 -
APR
15... 1400 6.0 343 - 21 19 -
15... 1500 6.0 343 5 21 19 26
30... 1435 8.5 374 3 27 27 -
MAY
13... 1300 7.5 263 5 9 6.4 -
JUN
09... 1215 7.5 450 5 90 109 -
17... 1240 7.5 260 3 16 t -
23... 1110 8.0 330 3 38 34 -
JuL
02... 1120 - 204 5 3 1.7 -
09... 1150 8.0 196 5 6 3.2 -
14.,.. 1300 8.0 150 3 8 3.2 -
AUG
18... 1310 8.0 109 9 6 1.8 -
31... 125 7.5 100 9 3 .81 -
SEP
18... 1210 7.0 87 9 4 .94 -
29... 1130 7.5 109 9 52 15 74

82
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14240460 NORTH FORK TOUTLE RIVER BELOW ELK CREEK NEAR SPIRIT LAKE, WA
LOCATION.--Lat. 46°16'40", long 122°18'08", at rock outcrop 1.7 mi below Elk Creek.
DRAINAGE AREA.--83 mi3
PERIOD OF SEDIMENT DATA.--March 1980 to Fabruary 1981.
GAGE .-~-Water-stage recorder operated Sept. 23 - Dec. 26, 1980. Altltude of gage Is 1,690 ft, from altimeter.

PARTICLE-S1ZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED.
NUMBER MENT, SUSP.  SUSP.  SUSP.
STREAM- OF SEDI- DIs- FALL FALL FALL
FLOW, SAM-  MENT, CHARGE, DIAM.  DIAM.  DIAM.
INSTAN-  PLING  SUS- SUS- % FINER % FINER % FINER
TIME TANEOUS POINTS PENDED PENDED  THAN THAN THAN
DATE (CFS) (MG/L) (T/DAY) .002 MM .004 MM .008 MM
oCcT
31... 1105 16 9 607 26 - -- -
NOV
02... 1500 34 -~ 30500 2780 - - -
07... 1440 500 9 271000 366000 -- - -
08... 1610 700 -- 116000 219000 - - -
22... 1530 220 9 51700 30700 8 12 20
DEC
16... 1200 70 - 7630 1440 - - -
FEB
20... 1510 400 -~ 38900 42000 - - -
SED. SED. SED. SED. SED. SED. SED.

SusP. suse. SusP. SUSP. SusP. sSusP. susP.
FALL FALL FALL SIEVE FALL FALL FALL
DIAM. DIAM. DIAM. DI1AM. DIAM. DIAM. DIAM,
% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE .016 MM ,031 MM ,062 MM .062 MM .125 MM .250 MM .500 MM

ocT

31... - - - - - - -
Nov

02... - - - 73 - - -
07... -— - - - - - --
08... - - - 64 - - -
22... 32 47 68 - 88 97 100
DEC

16... - - -- -- - — --
FES

20... - - - - - - -

84
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14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY)  (CFS) (MG/L) (TONS/DAY)  (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE
1 384 24 25 548 -—- 120 530 - 340
2 380 -- 23 584 - 150 465 160 200
3 380 -— 23 614 - 180 416 -— 120
4 376 - 19 536 -—- 110 407 -— 110
5 376 -— 19 492 - 80 389 -— 95
6 407 16 18 536 -—- 110 416 - 120
7 407 -— 18 626 -— 200 384 -— 93
8 384 -—- 15 596 - 160 430 -— 140
9 384 - 15 536 -—- 110 475 -—- 220
10 398 -- 15 470 41 52 560 -—- 480
n 861 -— 580 470 - 61 620 - 700
12 1400 -—- 2400 502 --- 9 614 - 700
13 1310 -— 1900 508 -— 97 530 -— 390
14 1090 -- 1200 530 -—- 130 497 - 300
15 969 -—- 810 590 -—- 200 554 - 450
16 864 -- 560 644 -- 270 554 - 450
17 774 -— 400 728 --- 470 614 486 806
18 722 - 310 663 -— 390 638 446 768
19 644 - 230 560 170 257 602 432 702
20 602 -—- 180 572 - 280 596 392 631
21 602 - 180 650 - 450 566 324 495
22 632 —_ 200 754 -—- 770 445 243 292
23 689 - 280 638 -— 430 425 286 328
24 676 — 260 689 - 560 416 300 337
25 626 -— 200 885 - 1300 407 -— 316
2 626 — 200 801 -—- 950 412 154 17
27 632 - 200 584 -— 470 394 139 148
28 722 — 319 445 -—- 170 315 105 89
29 620 -— 180 445 -— 170 274 90 67
30 554 - 130 475 - 230 260 70 49
31 -—- -—- -—- 502 -—- 270 -- - -—-
TOTAL 19491 - 10900 18173 -—- 9288 14205 - 10107

88



68

SNOL £°198°v6Y 561922 L ED
0°L091) —-— 0¢8¢ 0°LZ) —— 68¢<Z €°86% - 00¢4 Iviol
- - ——- 0°9 Ie 99 o'y - 9} 39
0°8 9z L0 0°8 ov L 0°v - 7} 0%

ol le (11} (V2 4 ¥4 29 0°v - L0l 6C
0l 6C (14} 0°¢ 6l 29 0°¢ ——— 601 89c
0°8 (14 0z} 0°9 49 29 0°¢ - 601 Lz
0°6 82 8l 0°s 62 29 0°¢ ——— 601 9%
06 8¢ Gll 0°¢ 0¢ 12°] 0°¢ - 123 1A
0°6 - (1%} (8 4 (14 99 0°¢ - il ve
cl 19 zzl 0¥ (44 89 (e 4 - 44 1 14
0c zs ovl 0°¢ Ll LL [ 4 - 0l al
(14 s6 LL) o'y el ML 0°¢ —— ovl | ¥4
1474 s 982 oy (174 ZL 0°L - zs) 0z
0°8 0¢ L6 0°¢ ve L €L Ll 86} 6}
0°a 0¢ 66 [ 4 0z 9L 0°6 - 891 8
0°8 82 £0l o'y 0c sL 1l —— 081 L)
Zl LS 11 0°¢ Zl 9L 6l -— olc 9l
vl ov (V}4) 0°v 9l I8 9l - 102 1
9¢ 09 86l (V0 4 1 L6 114 - 8Z¢ vl
06 11} 91z o°v 6l Z8 Z) —— £8l ¢l
96¥ 9% 86¢ 0°¢ 9l 9L 1 —-— £81 cl
804 (YXA i 4) (084 9l i8 el ——- 98} 9%
(744 vis oiz 0°¢ €l 6L 1} ——- 081 ol
Ll s9 86 0°¢ 11 8L Zl - 12:1} 6
0°¢ 91 65 0°¢ 11 9L 1 ——— 661 8
0°¢ 14 19 0°¢ al 9L 61 ——- (U T4 L
o'y 0c s9 0°¢ 14! 8L ¥4 - 61c 9
Ol 0g L o v 9 Z8 €z —— e S
14 sce 6L o°v Gl 06 14 - e 14
0C 88 69 0°s 8l 1l 119 —-— ove <
0°¢ ¥4 6S (a4 o 101 (14 - 8cc Z
0°¢ 0C 29 0¥ —— €0l (19 - 0sC l
Y3gW31d3S i1snonv Anr
(AVQ/SNOL) 1/9W) (S40) (AvO/SNOL) (1/9W) (§30) (AVQ/SNOL) 1/9W) (S30) AvVQ
JOYVYHOS 1D NOI1lvdl JOYVHOSIA  39YVHOSIA NOILVdl JOUVHOSIQ  39¥VHOS 1A NOILlvdl J9YVHOS 10
IN3WI1Q3S =N3ON0D NV3W IN3IWIA3S ~N3ONOD NV3W IN3W1Q3s =N3ONOD NV3W
NV3K NV3W NVIW

2961 Y¥IBW3Ld3S 0L 1861 ¥3IEOLOO ¥YIA HILYM ‘ (AVA/SNOL) Q3IANIASNS “3IOYVHOSIA LIN3WIA3S

VM “A3TIVA Q1IN WV3N X334D Y¥3IAV3IE 3A08V ¥3AIY NIZHO 0080vevi



14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN=~ SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DI SCHARGE TRATION DISCHARGE DI SCHARGE TRATION DISCHARGE  DISCHARGE TRAT!ION D1 SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
OCTOBER NOVEMBER DECEMBER

1 107 21 6.1 794 290 622 754 -— 300
2 125 37 12 608 170 279 787 -— 320
3 142 36 14 508 160 219 3970 -— 25000
4 128 30 10 508 150 206 4370 -— 30000
5 17 33 10 554 100 150 2270 -—- 4500
6 148 87 35 708 197 377 1820 -— 1700
7 288 258 201 663 113 202 1380 - 800
3 260 12 79 542 86 126 110 ——- 450
9 292 15 9 460 80 99 948 -—= 300
10 260 65 46 402 75 81 829 -— 200
1" 219 47 28 353 100 95 121 -—= 150
12 195 52 27 323 77 67 689 -—= 150
13 177 37 18 311 65 55 4 - 150
14 162 36 16 270 43 3N 689 -—= 150
15 152 - 14 260 74 52 800 ——- 200
16 148 -— 12 278 55 41 1720 -—= 1500
17 210 - 40 576 335 521 1630 275 1210
18 198 - 34 644 305 530 1400 -— 950
19 165 - 18 656 137 243 1150 -—= 700
20 150 - 13 650 105 184 1030 -— 550
21 150 -—= 13 572 89 137 948 ~-= 450
22 402 - 280 502 88 19 878 -— 350
23 353 - 200 440 79 94 741 -— 250
24 295 -—= 120 384 n 74 638 -—- 150
25 267 152 110 353 - 50 566 ——- 100
26 435 ——- 860 335 —— 40 542 ——- 90
27 445 420 505 340 —— 42 455 35 43
28 587 451 1200 699 - 240 416 - 35
29 1660 3530 18500 754 ——= 300 376 -—= 25
30 969 847 2220 734 -— 270 340 -— 20
31 787 375 797 - -—= ——- 319 - 15
TOTAL 9993 ——- 25529.1 15181 -— 5546 35027 - 70808
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14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE  DISCHARGE TRATION D I SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE

1 927 126 315 465 46 58 440 76 90
2 899 102 248 430 58 67 389 63 66
3 857 62 143 398 38 41 358 55 53
4 760 58 119 376 36 37 335 42 38
5 682 48 88 407 33 36 340 50 46
6 620 36 60 402 32 35 353 53 51
7 578 38 59 412 31 34 362 59 58
8 542 40 59 402 31 34 376 59 60
9 519 36 50 398 38 41 353 42 40
10 514 32 44 362 31 30 497 166 223
1 502 34 46 319 30 26 486 93 122
12 470 22 28 311 38 32 497 76 102
13 440 - 30 323 46 40 380 23 24
14 416 -—- 25 394 95 101 340 22 20
15 394 -—= 15 566 56 86 398 37 40
16 371 -~ 15 492 - 60 348 20 19
17 366 -—= 10 430 26 30 327 23 20
18 402 - 15 455 34 42 460 58 72
19 435 —— 25 465 36 45 650 82 144
20 465 - 35 542 76 11 638 53 91
21 497 -—- 40 638 133 229 519 38 53
22 497 34 46 572 92 142 465 28 35
23 514 35 49 620 91 152 486 26 34
24 620 49 82 626 97 164 445 27 32
25 486 -— 50 614 86 143 394 18 19
26 425 35 40 560 81 122 376 19 19
27 380 31 32 519 192 269 362 18 18
28 366 28 28 584 176 278 348 17 16
29 371 36 36 676 279 509 358 18 17
30 389 56 59 620 191 320 389 19 20
31 —-—- -— -— 492 120 159 -—- -—= -—=
TOTAL 15704 - 1891 14870 ——- 3473 12469 ——- 1642
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14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED.
NUMBER MENT, SUSP.  SUSP.  SUSP.
STREAM- OF SEDI- DIS- FALL FALL FALL
FLOW, SAM-  MENT, CHARGE, DIAM.  DIAM.  DIAM.
TEMPER- INSTAN-  PLING  SUS- SUS- % FINER ¥ FINER % FINER
TIME  ATURE TANEOUS POINTS PENDED PENDED  THAN THAN THAN
DATE (DEG C)  (CF$) (MG/L) (T/DAY) .004 MM .008 MM .016 MM
ocT
22... 1330 5.5 79 9 550 17 - -- --
NOV
02... 1545 - 169 — 25200 11500 - - -
APR
02... 1540 6.5 557 3 291 438 - - --
MAY
01... 1355 8.0 776 5 871 1820 - -- -
08... 1700 1.0 547 5 284 419 -- - _—
12... 1335 11.0 455 9 312 383 ~- - --
JUN
08... 1420 - 3270 9 11900 105000 -- -- -
08... 1650 - 3040 5 8630 70800 - -- --
17... 1200 9.5 917 5 1050 2600 - -- --
23... 1450 10.5 839 5 412 933 -- - -
30... 1350 13.5 371 5 62 62 - - -
JUL _
07... 1520 12.5 313 5 235 199 - - --
13... 1500 11.0 370 5 1580 1580 -- - --
14... 1400 15.5 256 5 141 97 - -- --
20... 1430 16.5 170 5 15 6.9 -- - -
27... 1315 20.0 132 5 10 3.6 - - --
AUG
03... 1335 16.0 114 5 5 1.5 -- - -
10... 1345 22.5 88 5 6 1.4 - - -
18... 1345 20.0 76 5 4 .82 - - --
24... 1300 19.5 7 5 5 .96 - -- --
SEP
01... 1520 15.0 320 5 1260 1090 -- -- -
08... 1315 18.0 83 5 7 1.6 -- -- -
14... 1250 16.0 64 5 2 .35 -- - -
21... 1405 11.0 222 5 1890 1130 -- - -
28... 1400 1.0 166 5 782 350 38 64 85
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14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SED1- SED. SED. SED. SED. SED.
NUMBER MENT, SUsP. SUSP. SUSP. SUsP. SUsP.
STREAM- OF SEDI- DIS- FALL FALL FALL FALL FALL
FLOW, SAM- MENT,  CHARGE, DIAM, DIAM, DIAM. DIAM. DIAM.
TEMPER- INSTAN-  PLING SUS- SUS- % FINER % FINER % FINER % FINER % FINER
TIME ATURE  TANEOUS POINTS PENDED  PENDED THAN THAN THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .002 MM ,004 MM ,008 MM ,016 MM .031 MM
ocT
04... 1330 8.5 236 9 94 60 1" 18 29 46 67
05... 1440 8.0 186 5 65 33 - -- - -- ~=
07... 1445 9.5 794 5 1480 3170 - -- -- -- ~-
16... 1330 7.0 239 5 74 48 - - - -- -
26... 1305 9.5 145 5 29 1 -- - -- - --
NOV
03... 1450 9.0 284 5 139 107 - - - - -
09... 1250 7.0 192 5 44 23 - -- - - ~=
12... 1155 8.5 480 5 1510 1960 - 22 40 62 75
13... 1015 7.5 348 - 276 259 -- -- - - ~--
17... 1325 7.0 1050 5 2460 6970 - 4 7 12 22
19... 1205 7.0 808 5 994 2170 - - - -- --
27... 1400 3.5 497 5 213 286 -~ - -- - -
DEC
0l... 1340 5.5 519 5 333 467 -~ - - - -
02... 1200 5.0 2060 - 4910 27300 -~ -- - - -
02... 1215 5.0 1940 - 4380 22900 - - - -- -
02... 1328 5.0 1820 - 3460 17000 -~ - - - -
0z2... 1350 5.0 1890 5 3540 18100 -~ - -- -- -
02... 1410 5.0 1720 - 3260 15100 - - - -- -
02... 1445 5.0 1640 - 2900 12800 -~ - -- -- -
06... 1008 - 2570 - 3020 21000 - -- -= - -
06... 1140 6.0 2510 5 1910 12900 - - -- -- -
06... 1840 7.0 2210 - 2480 14800 - - -- -- -
07... 1315 - 1840 - 1260 6260 - -- -- - -
08... 1108 5.5 1470 5 694 2750 - - -- -- -
10... 1100 5.0 1080 5 408 1190 -- - - -- --
15... 1245 - 2110 - 1840 10500 -~ -= -- - --
15... 1345 5.5 1960 - 1930 10200 -~ -- -- -- --
15... 1405 5.5 2160 5 2110 12300 6 8 14 23 36
5... 1430 5.5 1960 - 1960 10400 - -- -- - -
18... 1440 7.0 885 - 36 86 - - - -- --
24... 1400 5.5 696 5 156 293 - -- -- -- -
31... 1235 2.5 430 5 37 43 - - -- -- -
JAN
06... 1500 .0 256 9 22 15 -- - - -- --
1M... 1415 3.0 430 9 74 86 - - -- -- --
16... 1240 5.0 2160 5 903 5270 - -- -- - -
18... 1250 5.0 1660 5 368 1650 - - -- -- --
23... 1535 6.0 4340 5 1040 12200 8 9 15 26 37
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DATE

JAN
24...
24...
25...
26...
274

FEB
02...
14...
17...
20...
21...
21...

MAR
10...

APR
0t...
06...

MAY
10...
19...

JUN
02...
17...
21...

JuL
19...

17...

31..0
SEP

14...

14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KiD VALLEY, WA
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER

SED{- SED. SED. SED. SED.

NUMBER MENT, SUSP. SUSP. SusP. SUSP.

STREAM- OF SEDI!- Dis- FALL FALL FALL FALL

FLOW, SAM- MENT, CHARGE, DIAM. DIAM, DIAM. D1AM,
TEMPER- INSTAN-  PLING Sus- SUS- % FINER % FINER % FINER % FINER

TIME ATURE  TANEOUS  POINTS  PENDED  PENDED THAN THAN THAN THAN
(DEG ©C) (CFS) (MG/L) (T/DAY) .002 MM ,004 MM ,008 MM ,016 MM

0615 4.5 8330 5 4760 107000 5 5 " 17
1700 6.0 3800 5 2320 23800 3 4 6 1"
1720 6.0 2340 5 722 4560 - - - -
1350 - 1680 - 531 2410 - - - --
1315 6.0 1290 5 276 961 - - - -
1210 5.5 1160 5 142 445 - - - --
1415 5.0 3100 5 2470 20700 7 7 15 25
1430 8.0 3690 5 1200 12000 - - - -
1700 7.0 5900 5 5710 91000 8 1" 15 26
1210 - 2760 - 1940 14500 - - - -
1320 - 3260 5 2080 18300 - -- - -
1455 6.0 1080 5 238 694 - -- - --
1130 5.0 376 5 24 24 - ~- -- -
1415 5.5 376 5 16 16 - -- - --
1430 7.5 440 5 41 49 - -- - -
1320 9.5 554 5 166 248 - -- -- -
1230 - 460 5 161 200 - - - -
1305 - 596 5 414 666 - - - -
1250 - 548 5 353 522 - - - -
1345 16.0 160 5 17 7.3 - - - --
1320 - 75 5 15 3.0 - - - -
1300 - 68 5 16 2.9 - - - -
1215 - 158 5 92 39 - - - -

98

1982

SED.
SusP.
FALL
DIAM,
% FINER
THAN
.031 MM

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
062 MM

38
26
35
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14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

SEDI- SED. SED. SED. SED. SED.
NUMBER MENT, . SUSP.  SUSP.  SUSP.  SUSP.  SUSP.
STREAM- OF SEDI- DIs- FALL FALL FALL FALL FALL
FLOW, SAM-  MENT, CHARGE, DIAM.  DIAM.  DIAM.  DIAM.  DIAM.
TEMPER- INSTAN-  PLING  SUS- SUS- % FINER % FINER % FINER % FINER % FINER
TIME  ATURE TANEOUS POINTS PENDED PENDED  THAN THAN THAN THAN THAN
DATE (DEG C)  (CF$) (MG/L) (T/DAY) .002 MM .004 MM .008 MM .016 MM .031 MM
ocT
06... 1210 - 125 5 20 6.8 -- - -- - -
25... 1230 10.0 267 5 114 82 -- -~ - -- --
27... 1415 8.5 450 5 328 399 - -- - - -
28... 1430 - 430 5 233 2N - -- - -- -
29... 1425 8.5 1440 5 2040 7930 5 6 10 15 22
NOV
04... 1230 8.5 480 5 122 158 - -- -- -- -
24... 1430 2.0 371 5 56 56 - - -- - -
DEC
17... 1255 5.5 1580 5 268 1140 -- -- - -~ -
27... 1615 2.0 445 5 35 42 - -- -- -- -
JAN
04... 1245 4.5 542 5 16 170 -- -- - - -
07... 1212 -~ 3570 - 975 9400 - -- - - -
07... 1330 - 3490 5 1190 11200 -- - - - -
10... 1455 - 1870 5 294 1480 - - -- -- -
18... 1415 - 578 - 28 44 -- - -- - -
FEB
07... 1400 5.0 389 5 10 11 - - - - -
24... 1510 7.0 1290 5 244 850 - -- - -- -
MAR
07... 1325 8.0 548 5 70 104 -- -- - - -
10... 0750 7.5 1610 - 804 3490 -- - - - -
10... 0900 7.5 1640 5 672 2980 - - -- - -
10... 0950 7.5 1680 5 780 3540 - - - -- --
10... 1100 7.5 1730 5 880 4110 - - - -- -
10... 1210 7.5 1760 5 867 4120 - -- - -- --
10... 1240 7.5 1750 5 940 4440 -- -- -- - -
10... 1310 7.5 1730 5 872 4070 -- -- - - --
10... 1340 7.5 1710 5 855 3950 - -- - -- -
10... 1410 7.5 1690 5 796 3630 - - -- - -
10... 1440 7.5 1680 5 737 3340 -- - - -- -
10... 1550 7.5 1650 5 630 3030 - -- - -- --
10... 1635 7.5 1640 5 666 2950 - - - -- -
... 1200 7.5 1290 5 379 1320 - -- - -- -
... 1330 7.5 1280 5 452 1560 - - - - --
17... 1300 7.5 590 5 49 78 -- - - -- --
28... 1330 5.5 394 5 14 15 - - - - --
30... 1122 8.0 1230 - 280 930 -- - - -- --
30... 1255 8.0 1220 5 281 926 - - - - -

100
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DATE

APR
12...
26...

MAY
17...

JUN
07...
28...

JuL
18...

AUG
02...
25...

SEP
09...

14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA
PARTICLE~-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER

SEDI- SED. SED. SED. SED.

NUMBER MENT, SUSP. SUsP. SUSP. Suse.

STREAM- OF SEDI~- Dis- SIEVE SIEVE SIEVE SIEVE

FLOW, SAM- MENT,  CHARGE, DIAM. DIAM. DIAM, DIAM,
TEMPER- INSTAN-  PLING Sus- SUS- % FINER ¢ FINER % FINER % FINER

TIME ATURE  TANEOUS POINTS PENDED  PENDED THAN THAN THAN THAN
(DEG C) (CFS) (MG/L) (T/DAY) .062 MM .125 MM .250 MM .500 MM

1230 6.0 473 5 22 28 19 26 34 85
1320 9.0 425 5 34 39 70 76 90 100
1420 10.0 416 5 23 26 54 69 90 100
1340 16.5 358 5 60 58 67 76 85 90
1340 15.0 353 5 17 16 49 - -- --
1445 17.0 519 5 57 80 37 - -- -
1205 16.5 198 9 5 2.7 47 - - ~~
1420 17.0 101 9 6 1.6 89 ~-= - -
1445 1.0 125 9 7 2.4 - - - -

102

1983

SED.
SUsP.
SIEVE
DIAM,
% FINER
THAN
1.00 MM

SED.
SUsP.
SIEVE
DI1AM,
% FINER
THAN
2,00 MM






14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA
PARTICLE~-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

BED BED BED BED
NUMBER MAT. MAT. MAT. MAT.
OF SIEVE SIEVE SIEVE SIEVE
SAM- DIAM, DIAM. DIAM, DIAM,
TEMPER- PLING % FINER % FINER % FINER % FINER
TIME ATURE POINTS THAN THAN THAN THAN

DATE (DEG O 062 MM .125 MM ,250 MM .500 MM
JUN
08... 1710 - 1 0 2 13 65
JuL
27... 1325 20.0 1 0 0 0 0
27... 1330 20.0 1 0 1 3 1"
27 .0 1335 20.0 1 0 0 3 9
27... 1340 20.0 1 0 1 6 34
27... 1345 20.0 1 1 3 19 63
AUG
03..s 1345 16.0 5 1 3 14 34
10... 1350 22.5 1 1 2 3 5
10... 1355 22.5 1 1 2 4 8
10... 1400 22.5 1 0 1 4 8
10... 1405 22.5 1 0 2 9 39
10... 1410 22.5 1 1 5 25 80
18... 1410 20.0 1 1 3 7 10
18... 1415 20.0 1 0 1 2 3
18... 1420 20.0 1 1 2 7 16
18... 1425 20.0 1 1 2 9 34
18... 1430 20.0 1 1 4 7 12
24... 1305 19.5 5 1 2 10 26
SEP
14... 1305 16.0 1 0 0 0 0
14... 1310 16.0 1 1 2 3 5
14... 1315 16.0 1 1 2 4 1
14... 1320 16.0 1 0 2 5 34
14... 1325 16.0 1 1 3 28 87

104
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14240800 GREEN RIVER ABOVE BEAVER CREEK NEAR KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1981 TO

BED BED BED BED BED BED
NUMBER MAT. MAT. MAT. MAT. MAT. MAT.
OF SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
SAM- DIAM. DIAM. DIAM. DI1AM, -DIAM, DIAM,
TEMPER- PLING % FINER % FINER % FINER % FINER % FINER 4 FINER
TIME ATURE POINTS THAN THAN THAN THAN THAN THAN
DATE (DEG C) 062 MM 125 MM .250 MM ,500 MM 1.00 MM 2.00 MM
JAN
23... 1545 6.0 1 0 0 1 9 51 94
23... 1550 6.0 1 9 18 27 54 82 9N
FEB
17... 1445 - 1 0 0 3 25 79 96
APR
0t... 1150 5.0 1 0 1 8 34 70 90

106

SEPTEMBER 1982

BED BED
MAT. MAT,
SIEVE SIEVE
DIAM. D1AM.
% FINER ¢ FINER
THAN THAN
4.00 MM 8,00 MM
100 -
100 --
98 98
97 100

BED
MAT.
SIEVE
DIAM.
% FINER
THAN
16.0 MM

100
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DAY

VW N -

—
QUL

n
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

MEAN
D1SCHARGE
(CFS)

265
235
225
215
200

190
174
178
144
132

141
172
205
141
118

118
114
123
132
150

159
146
154
172
305

250
200
168
150
132
182

5390

MEAN

CONCEN-
TRAT ION
(MG/L)

OCTOBER

SEDIMENT
D1 SCHARGE
(TONS/DAY)

996

1620

MEAN

D [SCHARGE
(CFS)

427
432
416
449
374

1190
3340
3690
3080
2240

1620
1320
1040
840
690

570
600
670
1000
804

3350
2780
2230
1930
1770

1660
1910
1600
2760
2280

47062

MEAN

CONCEN-
TRATION
(MG/L)

NOVEMBER

87700
17200

108

SEDIMENT
D1 SCHARGE
(TONS/DAY)

14000
21000
27400
13900

7200

51000
731000
388000
159000

1160000
137000

MEAN
D { SCHARGE
(CFS)

1900
5280
5840
4600
3900

3150
2350
1800
1300
1550

1650
1850
1650
1450
1850

1360
1150
1000

880
1000

1900
5000
4200
3900
7200

10000
7600
4800
3500
2600
1900

93110

MEAN
CONCEN=-
TRATION
(MG/L)

DECEMBER

6500
49200
15900

9850

SEDIMENT
Dt SCHARGE
(TONS/DAY)

33300
1000000
258000
122000
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY)  (CF$) (MG/L) (TONS/DAY)  (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE
1 1230 2380 7900 1400 -—- - 595 - -—
2 1220 - - 1190 - - 550 - -
3 1320 - -— 1070 -—- - 600 -—- -
4 1310 -—- -—- 990 - -— 1000 -— -—
5 1430 - -— 944 -— -— 900 - -
6 1360 -— - 900 1040 2530 1400 -—- -
7 1320 - - 924 - -— 1100 - -
8 1460 2810 11100 1040 - -— 3200 - -—
9 1580 -- - 1220 - -—- 2900 - -—
10 1610 - - 1210 - -—- 2540 -— -—
1 1710 - -— 1200 1310 4240 2190 -—- -—
12 1690 - - 1130 -— - 1950 - -—
13 1630 - - 1100 -—- -—- 1950 -—- -
14 1670 - - 1400 - -— 1660 - -—
15 1670 - -— 1310 - --- 1360 1230 4520
16 1670 - - 1250 -—- -— 1480 - -—
17 1740 - -— 1180 -—- -— 1520 --- -
18 1780 -—- - 1130 - -—- 1450 - -—
19 1780 - - 1040 - -— 2340 - -—-
20 1810 -- -— 1100 - - 2280 -— -
21 1740 - - 1000 -—- -—- 2210 -— -
22 1970 - - 919 -— -— 2020 1080 5890
23 2040 - -— 900 -—- - 1700 -— -
24 2090 3190 18000 1050 - - 1430 - -—
25 1960 - -—- 1300 -— -— 1190 -— -—
26 1860 -- -— 1120 -— -—- 1060 -— -—
27 1780 - - 970 - -— 980 -—- -
28 1870 - -—- 800 -—- - 846 - -—-
29 1840 — - 830 -— ——- 714 -— --
30 1810 —- - 700 -—- -—- 643 - -—-
31 -— -—- -—- 650 -— -— -— -— -—-
TOTAL 49950 -—- 32967 - 45758 -

110
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DAY

BN & WN—-

P
QOO

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MEAN
DI SCHARGE
(CFS)

315
752
538
440
405

4050
2610
2180
2700
1930

1630
1370
1200
960
656

549
528
521
482
452

422
386
370
355
335

335
436
1220
900
952
1040

31019

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN
CONCEN-
TRATION
(MG/L)

OCTOBER

82
5170
710
187
2100

44300
23300
10000
19900

3020

2830
3400
2070
1250

14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

SEDIMENT
D1 SCHARGE
(TONS/DAY)

70
14400
1030
222
2300

603000
178000
63300
175000
15700

12500
12600
6710
3240
2100

1800
1280
1100
777
710

640
560
530
490
440

882
7730
51200
16000
17500
28000

1219811

MEAN

D | SCHARGE
(CFS)

744
648
598
570
528

488
476
464
434
416

72
1350
845
3030
2330

1960
2540
2890
2380
2050

2630
2510
2260
1840
1530

1310
1080
920
890
910

41333

MEAN

CONCEN-
TRATION
(MG/L)

NOVEMBER

4940

112

SEDIMENT
D1 SCHARGE
(TONS/DAY)

14000
8640
6800
5800
4400

3300
3100
2800
2000
1700

52000
130000
22600
661000
195000

152000
130000
142000
77100
44300

171000
137000
83000
43900
27900

16700
12000
8900
8700
8920

2176560

MEAN

D1 SCHARGE
(CFS)

1150
3700
2400
1950
7630

6100
4350
3160
2600
2760

2600
2020
1920
1750
3560

2960
2220
2380
3320
2610

1920
1690
1590
1910
1910

1550
1500
1470
1220
1110
1010

78020

MEAN

CONCEN-~
TRATION
(MG/L)

DECEMBER

22800
12500

44600

32300
16200
12900
11600
15600

SEDIMENT
D1 SCHARGE
(TONS/DAY)

11000
273000
81000
82000
1070000

532000
190000
110000

81400
116000

91000
60000
52000
33500
220000

110000
61700
70000

170000
85000

45000
35000
32000
39000
37000

25000
23000
21600
17000
14000
11000

3799200
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
D1SCHARGE TRATION DISCHARGE  DI1SCHARGE TRATION DISCHARGE  DISCHARGE TRATION D1 SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE

1 1080 — 47000 1400 ——- 25000 970 -—— 10000
2 1180 —— 48000 1300 -—- 22000 898 -— 9700
3 1280 —-— 48000 1300 —-— 22000 835 ——— 8800
4 1280 -—- 41000 1060 -—= 18000 805 3800 8260
5 1290 11200 39000 1160 -—- 18000 820 -— 8200
6 1400 -—= 38000 1240 -—- 19000 835 -—- 8100
7 1390 -— 33000 1350 5700 20800 820 3570 7900
8 1310 7800 27600 1230 -—- 18000 835 - 8100
9 1360 - 30000 1120 -—- 15000 845 ——— 8400
10 1420 -— 33000 1050 ——- 14000 922 -—= 10000
" 1780 -— 77000 1030 -— 13000 984 - 11000
12 2560 -—= 160000 1080 4710 13700 1030 -— 12000
13 3080 -—- 220000 1130 -—- 14000 977 -— 11000
14 2780 22300 167000 1170 -— 15000 952 4130 10600
15 2320 - 94000 1240 -—- 16000 1000 -—= 12000
16 1880 11200 56900 1360 -—- 20000 1020 - 12000
17 1630 - 44000 1600 6340 27400 1020 - 13000
18 1420 —— 34000 : 1240 -—- 20000 964 -—- 12000
19 1210 7790 25400 1050 -— 15000 892 -— 11000
20 1200 - 25000 1160 —— 17000 880 -— 11000
21 1240 - 26000 1330 ——— 20000 880 -—- 11000
22 1260 - 26000 1500 ——- 23000 815 -— 9900
23 1260 —— 26000 1390 -—- 18000 790 4470 9530
24 1250 -— 25000 1340 4190 15200 752 -—= 9100
25 1260 —— 25000 1390 -—- 16000 680 - 8100
26 1270 -— 25000 1460 -— 18000 700 -— 8300
27 1200 -— 24000 1240 —-— 15000 720 ——— 8500
28 1300 — 25000 1080 -— 13000 670 -—- 8000
29 1480 7140 28500 1030 -— 12000 610 -—= 7200
30 1400 — 25000 998 - 11000 570 -—- 6800
31 -— -— —— 970 -— 11000 — ——— -—
TOTAL 45770 -— 1543400 37998 -— 535100 25491 -—- 289490
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN-~ SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
D1 SCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE DI SCHARGE TRATION D1 SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
OCTOBER NOVEMBER DECEMBER

1 356 —a— 2000 1530 9100 37600 1940 18900 99000
2 393 -—- 2500 1240 6650 22300 2120 25000 143000
3 448 ——— 3300 1200 ——— 20000 10900 93200 3250000
4 448 - 3200 1280 - 25000 8970 43900 1140000
5 432 -— 2900 1460 —— 38000 4540 29300 359000
6 598 -—= 6100 1490 —— 40000 2800 ——— 290000
7 898 —— 16000 1190 -—= 24000 2120 - 140000
3 710 - 8800 1120 —— 21000 2040 -—- 140000
9 670 ——- 7500 1150 ——- 22000 1900 -—- 140000
10 552 ——- 4600 1150 - 22000 1740 28700 135000
1" 496 -— 3400 1050 -—- 18000 1690 ——- 120000
12 440 2050 2440 940 -—= 14000 1830 - 140000
13 420 - 2200 898 - 12000 1830 28100 139000
14 . 416 -— 2100 795 -—- 9400 1810 31300 153000
15 396 ——- 1900 977 ——- 75000 2120 —— 220000
16 416 ——- 2000 1120 61200 185000 6140 101000 1850000
17 492 —— 3200 1880 - 400000 5170 41800 583000
18 488 -—= 3100 1670 45900 207000 3780 22600 231000
19 456 -— 2500 2500 —— 530000 2980 -—= 190000
20 404 -—= 1900 1630 - 210000 2800 -—= 200000
21 382 1620 1670 1240 -— 120000 2600 21800 153000
22 988 -—- 95000 1110 —— 96000 2520 - 150000
23 967 29100 76000 1050 -—- 90000 2180 -—= 140000
24 856 -— 50000 1050 31600 89600 1800 -—= 130000
25 984 -— 60000 958 —— 72000 1590 -—- 110000
26 1200 —--- 77000 892 —— 61000 1520 -— 100000
27 1150 ——- 57000 934 —-- 68000 1340 25700 93000
28 1630 -—- 96000 2320 47800 299000 1190 -— 70000
29 3740 36400 471000 2250 28700 174000 1120 ——- 61000
30 1810 13800 67400 1970 28300 151000 1050 - 52000
31 1650 11000 49000 -— ——— -—- 980 -—- 44000
TOTAL 25286 ——- 1181710 40044 -—= 3152900 87110 -— 10765000
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA
SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN~ SEDIMENT MEAN CONCEN~ SEDIMENT
D1SCHARGE TRATION DISCHARGE  DISCHARGE TRATION DISCHARGE  DISCHARGE TRATION D1SCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
APRIL MAY JUNE

1 2620 -~ 75000 1140 - 23000 1040 9510 26700
2 2640 — 78000 1120 - 22000 963 -~ 22000
3 2320 .- 63000 1080 6540 19100 940 - 21000
4 1950 - 46000 1080 -~ 19000 934 -~ 20000
5 1800 - 40000 1140 —— 22000 898 - 19000
6 1830 - 43000 1180 . 23000 910 - 18000
7 1740 -—- 40000 1280 - 27000 898 - 18000
8 1480 8670 34600 1230 - 24000 928 -—- 19000
9 1390 - 30000 1170 -— 22000 963 - 20000
10 1340 ——- 28000 1120 - 20000 1330 -—- 39000
1" 1290 -— 27000 1090 e 19000 1380 . -~ 42000
12 1220 - 26000 1120 - 20000 1030 .- 22000
13 1170 7800 24600 1170 -— 22000 934 7230 18200
14 1140 - 24000 1130 -~ 20000 922 - 17000
15 1090 - 22000 1350 - 28000 1030 -~ 21000
16 1040 - 22000 1210 -— 22000 984 - 19000
17 1000 - 20000 1120 6370 19300 946 -~ 18000
18 1050 8200 23200 1120 ——- 13000 1080 -—- 23000
19 1100 - 25000 1100 . 18000 1200 -~ 29000
20 1140 - 26000 1120 - 18000 1080 -—- 23000
21 1220 - 30000 1220 - 21000 916 == 16000
22 1200 -~ 28000 1200 - 20000 856 ——- 14000
23 1240 - 30000 1200 -— 20000 874 -—- 14000
24 1380 —-—- 36000 1200 6100 19800 845 —— 13000
25 1150 - 25000 1240 -— 23000 820 -—- 12000
26 1120 7750 23400 1200 - 21000 868 - 14000
27 1030 -— 19000 1080 ——— 20000 940 - 16000
28 984 - 18000 1100 - 23000 904 - 15000
29 1050 -— 19000 1230 - 30000 928 - 16000
30 110 ——- 21000 1170 -— 30000 970 -—- 17000
31 -—- —-— - 1030 - 24000 —-— -— -~——
TOTAL 41834 —-— 966800 35940 -—~ 678200 29311 -—= 601900
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED.

NUMBER MENT, SUSP.  SUSP.  SUSP.

STREAM- OF SEDI- IS~ FALL FALL FALL

FLOW, SAM~  MENT, CHARGE,  DIAM.  DIAM.  DIAM.
TEMPER- INSTAN- PLING  SUS- SUS- % FINER % FINER % FINER

TIME  ATURE TANEOUS POINTS PENDED PENDED  THAN THAN THAN
DATE (DEG C)  (CF$) (MG/L) (T/DAY) .002 MM .004 MM ,008 MM
1645 13.0 144 4 2140 832 - - -
1110 4.0 145 4 2440 955 - - -
1315 9.5 150 - 2460 996 - - -
1750 - 182 4 3710 1820 - - -
2100 - 778 4 19100 40100 — - -
1105 11.0 420 4 9420 10700 . - -
0040 - 2150 4 33300 193000 15 17 24
0555 - 4000 - 132000 1430000 - - -
0846 - 3150 -- 69400 590000 - - —
1005 - 2900 -- 52100 408000 - - -
1020 - 2900 3 48500 380000 - -- -
1035 - 2850 - 47000 362000 — -— -
1105 10.5 2700 -~ 43400 316000 -- - -
1145 11.0 2550 - 38400 264000 - -- -
1235 11.0 2450 - 35900 237000 - -— -
1300 11.0 2350 -= 37000 235000 - - _—
1330 11.0 2300 -= 31200 194000 - - —
1400 -- 2200 -= 31800 189000 - - -
1425 - 2500 3 32500 219000 - - -
1445 - 2700 -- 38600 281000 - - _—
1515 10.5 3000 -- 41000 332000 - - -
1600 - 3000 -- 46800 379000 - - -
1655 - 2950 -~ 55800 444000 - - -
1745 - 3100 -= 52300 438000 - - -
1840 - 3250 - 41500 364000 - - -
1930 - 3300 -- 39700 354000 - - --
2045 - 3350 -- 42300 383000 - - -
2120 - 4100 -= 120000 1330000 - - --
2135 9.0 5200 -- 133000 1870000 - - -
2255 - 4900 - 127000 1680000 - - -
0030 -- 4400 - 81200 965000 - - -
0135 - 4200 -~ 73500 833000 - - -
0240 - 3800 -= 43900 450000 - - -
0400 - 3500 -= 34700 328000 - - -
0515 - 3650 -- 26900 265000 - - -
0630 - 3900 -- 41200 434000 - - -
0745 - 4100 -~ 36800 407000 - - -
0850 - 4000 4 43800 473000 -- -- -
0950 - 3800 -~ 38400 394000 12 19 32
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED. SED, SED.

NUMBER MENT, SusP. SUsP. SusP. SUSP. SUsP.

STREAM- OF SEDI- DIs- FALL FALL FALL FALL FALL

FLOW, SAM- MENT,  CHARGE, DIAM. DIAM, DIAM. DIAM, DIAM,
TEMPER- INSTAN-  PLING SuUS- SUS- % FINER % FINER % FINER % FINER % FINER

TIME ATURE  TANEOUS POINTS PENDED  PENDED THAN THAN THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .002 MM .004 MM .008 MM .016 MM .031 MM
1230 il 3550 - 29400 282000 - -- - ~= -
1100 - 2900 4 12700 99400 6 10 16 24 34
1340 - 4800 =~ 229000 2970000 12 15 21 34 49
1345 - 4800 -~ 278000 3600000 - - - - -
1400 - 5000 =~ 319000 4310000 - - ~-- -- -
1410 - 5300 -~ 278000 3980000 - - - - -
1535 - 5900 -~ 357000 5690000 - - - - -
1540 - 5900 ~- 280000 4460000 7 9 13 22 34
1555 - 5600 =~ 307000 4640000 ~ -- - - -
1600 - 5600 -- 221000 3340000 - - - -- -
1710 - 5400 - 144000 2100000 ~ - - - --
1715 -- 5400 -= 149000 2170000 - - - - -
1755 - 5000 -- 136000 1840000 - - - - -
1800 - 5000 - 86800 1170000 - - - - -
1900 - 4900 -~ 116000 1530000 -~ - - -- -
1910 - 4900 -- 103000 1360000 - - - - -
1940 - 4600 - 72800 904000 - - - - -
2005 - 4500 3 74300 903000 - - - - --
2040 - 4300 - 70400 817000 et -- - -- --
2120 - 4150 - 49600 556000 - -- - - -
2250 - 4000 - 43400 469000 - - - - -
2330 - 3950 - 32100 342000 - - - - -
0005 - 3900 - 33900 357000 - - - - -
0050 - 3900 - 30400 320000 - - - —-= -
0125 - 3850 - 27900 290000 -~ - - -- -
0150 - 3800 - 27300 280000 -~ - - - -
0220 - 3650 - 28100 277000 - - - - -
0315 - 3350 3 26700 242000 10 12 17 26 37
0430 - 3100 - 23300 195000 - - - - --
0530 - 2900 - 15300 120000 - - - - -
0620 - 2900 - 20000 157000 ~- - il - -
0700 6.0 2950 - 17200 169000 - - - - -
0900 - 2850 - 16800 129000 - - - -- -
1000 ~-- 2800 - 26300 199000 - - - - -
1020 - 2800 -~ 16300 123000 - - - - --
1040 - 2770 3 14600 109000 5 6 10 16 24
1050 - 2750 - 16800 125000 - il - - --
1510 - 1900 3 6160 31600 5 7 13 20 29
1145 - 7300 - 53000 1040000 - - - -- --

122
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED.

NUMBER MENT, SUSP.

STREAM- OF SEDI- DIS- SIEVE

FLOW, SAM- MENT,  CHARGE, DIAM,
TEMPER- INSTAN-  PLING Sus- SUS- %4 FINER

TIME ATURE  TANEOUS  POINTS  PENDED  PENDED THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .062 MM
1515 - 9400 -- 138000 3500000 91
1950 - 7250 - 47100 922000 -
2110 - 8100 - 43900 960000 -
2120 - 8200 - 66800 1480000 -=
2125 - 8200 - 55900 1240000 75
2250 -= 7100 -- 75300 1440000 -=
0120 - 6700 - 28600 517000 68
0240 - 6450 - 22800 397000 69
0400 - 6400 - 18500 320000 --
0520 - 6350 -- 15000 257000 67
0700 - 6000 -- 13500 219000 -
0825 - 5770 3 13600 212000 65
1125 - 5470 -- 10000 148000 -
1330 - 5430 3 15000 220000 43
1430 - 5430 - 14700 216000 44
1300 - 4700 3 9760 124000 -
1525 - 1450 3 3580 14000 -
1410 - 1290 3 1830 6370 -
1530 - 1360 3 2480 9110 -
1105 5.5 1040 5 2250 6320 --
1130 - 5360 - 28100 407000 -
1555 - 832 3 4530 10200 -
1435 -= 710 3 3110 5960 --
1540 - 568 3 2260 3470 -
1435 -= 736 5 2790 5540 --
1405 - 393 5 1610 1710 -
1255 - 2630 5 20100 143000 --
1530 - - - 46100 - --
1615 - - -= 38500 -- --
1715 - - - 32400 -- -
1815 - - - 27500 -- -
1915 - -= - 26200 - --
2005 - - - 25000 -- --
2120 - - - 22200 - --
2320 - - -- 22900 - --
0220 - - - 30100 - --

124
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER

DATE

SEP
03...
08...
10...
21...
28...

DATE

SEP
03...
08...
10...
21...
28...

TIME

1130
1445
1625
1250
1505

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
.008 MM

TEMPER-
ATURE
(DEG ©)

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.016 MW

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

278
211
270
360
362

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
031 MM

NUMBER
OF
SAM-
PLING
POINTS

o lRV JTo I RN ]

SED.
SUSP.
SIEVE
DIAM,
% FINER
THAN
.062 MM

72
45
81
97

SED |-
MENT,
sus-
PENDED
(MG/L)

49
28
32
369
693

SED.
SusP.
SIEVE
DIAM.
% FINER
THAN
125 MM

76
50
87

126

SEDI-
MENT,
DIS-
CHARGE,
sus-
PENDED
(T/DAY)

37
16
23
359
677

SED.
SUSP.
SIEVE
DIAM,
% FINER
THAN
.250 MM

82
56
95

1980 TO SEPTEMBER 1981

SED.
SusP.
FALL
DIAM.
% FINER
THAN
.002 MM

15

SED.
SusP.
SIEVE
DIAM.
% FINER
THAN
.500 MM

89
93
100

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.004 MM

SED.
SusP.
SIEVE
DIAM.
% FINER
THAN
1.00 MM
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

TIME

1150
1440
1705
1320
1600
1045
1500
1040
120
1350

1100
1130
0945
1145
1055
1415
1520
1525
1555
1640
1720
1745
1825
1935
1340
1045
1205
1250
1315
1335
1420
1425
1430
115
115

1020
1055
1255

TEMPER-
ATURE
(DEG C)

Ve
I O

- p—

VONOVON
D

mIowusmwu

e o e o

« o o 3 o o
[==NeNoNo N Ne oo e Rt BN AL Nl

P PPRORPPPRP®OOONO
.

~
.
o

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

400
4210
4140
2300
1200

482

330
1440
1370

790

648

460
1260
1130

818
4020
4120
4120
3930
3740
3530
3400
3270
2840
2030
1980
1990
1950
1950
1950
1950
1950
2820
2130

881

5500
5150
4380

NUMBER
OF
SAM-
PLING
POINTS

SED|~
MENT,
Sus-
PENDED
(MG/L)

104
53200
69600
19400

1550

670

459
25200
17600

4490

4940
2280
11200
10400
9900
116000
93800
94700
82800
61600
74100
70700
66600
50200
27400
28200
27600
26800
22400
25800
21600
24400
18200
12000
3560

53400
46500
26600

SEDI-
MENT,
Dis-
CHARGE,
Sus-
PENDED
(T/DAY)

12
605000
778000
120000

5020
872
409

98000
65100
9580

8640
2830
38100
31700
21900
1260000
1040000
1050000
879000
622000
706000
649000
588000
385000
150000
151000
148000
141000
118000
136000
114000
128000
139000
69000
8470

793000
647000
315000

SED.
SusP.
FALL
DIAM.
% FINER
THAN
.002 MM

128

SED.
suse.
FALL
DIAM.
% FINER
THAN
.004 MM

SED.
SusP,
FALL
DIAM,
4 FINER
THAN
.008 MM

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
.016 MM

SED.
SusP.
FALL
DIAM.
% FINER
THAN
.031 MM

SED.
SusP.
FALL
DIAM.
% FINER
THAN
.062 MM
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DATE

DEC
02...
02...
02...
02...
02...
03.
05.
05...
05...
05...
05...
05...
05...
05...
05...

06...
06...
06...
06...
06...
06...
06...
06...
06...
06...
06...
06...
07...
08...
09...
10...
14...
15...
17...
17...
17...
18...
21...

14241100

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,

TIME

1345
1430
1500
1605
1635
1130
1130
1240
1350
1440
1540
1550
1640
2040
2200
0045
0130
0200
0305
0400
0505
0610
0735
0910
1110
1255
1350
1530
1505
1430
1405
1150
1125
1550
1310
1325
1335
1215
1330

TEMPER-
ATURE
(DEG C)

OV Oh
P
[N e Ne)

® o e s o o s s | e
1

.

NNSNSNSNSNNSNNNOOOOOmoOoNUOo
e e e s o s e @
[=R-R-ReNe Rl NeNe NN Re e e Ne XN R

VOO ool
.
Voo oowm

W~
.
o O

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

3760
3640
3590
3240
3190
2370
10800
12200
10800
9700
10000
10400
9390
7340
7310
7000
7000
7140
7170
7340
7240
7030
6890
6270
5550
6060
5670
5580
4180
3280
2520
2760
1750
4680
2220
2220
2220
2320
1820

NUMBER
OF
SAM-
PLING
POINTS

SEDI-
MENT,
SUS-
PENDED
(MG/L)

27200
25600
22200
22800
21500
12400
46400
100000
95500
91500
86100
83900
74200
45800
40700
42000
43600
48400
43800
41400
38700
35600
37600
28900
28200
32800
33000
31000
14700
13000
10300
15600
6380
28800
10600
10100
10300
11500
8920

SEDI-
MENT,
DIsS-
CHARGE,
SUS-
PENDED
(T/DAY)

276000
252000
215000
199000
185000
79300
1350000
3290000
2780000
2400000
2320000
2360000
1880000
908000
803000
794000
824000
933000
848000
820000
757000
676000
699000
489000
423000
537000
505000
467000
166000
115000
70100
116000
30100
364000
63500
60500
61700
72000
43800

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.002 MM

130

NORTH FORK TOUTLE RIVER AT KID VALLEY,
WATER YEAR OCTOBER

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
.004 MM

WA

1981 TO SEPTEMBER

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.008 MM

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
016 MM

1982

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
031 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.062 MM
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,

TIME

s

1230
1120
1355
1130
1125
1210
1430
1655
1710
1825
2135
2330
0035
0315
0900
1150
1255
1350
1450
1720
1600
1150
1250

1120
1240
1320
0950
0820
1000
1125
1140
1450
1220
1335
2155
1200
1010

TEMPER-
ATURE
(DEG C)

JSC IRE IE V]
.
ocooowo

.
CoOVvVUVMWVMOOOo

NSO WO
.

STREAM-
FLOW,

INSTAN-

TANEOUS
(CFS)

1470

594
1000
5080
5400
13100
12500
10700
11000
10900
10700
11200
13900
16100
21900
23100
12100
11700
11400
11000
10200

5610

4370

2440

2590
1980
1210
6630
7200
7030
10500
10200
9200
7150
8040
6750
5760
13000

NUMBER
OF
SAM-
PLING
POINTS

SEDI-
MENT,
SUS-
PENDED
(MG/L)

5440

2560

3350
13500
11600
22400
19100
38200
33400
34800
33200
30400
48900
58000
65600
35800
31600
30000
36400
32000
26400
18000
17000

7530

5440
3860
3350
47000
37600
34400
46800
47400
43200
44300
28200
44800
29800
182000

SEDI-
MENT,
DIS-
CHARGE,
Sus-
PENDED
(T/DAY)

21600

4110
9040
185000
169000
792000
645000
1100000
992000
1020000
959000
919000
1840000
2520000
3880000
2230000
1030000
948000
1120000
950000
727000
273000
201000
49600

38000
20600
10900
841000
731000
653000
1330000
1310000
1070000
855000
612000
816000
463000
6390000

WATER YEAR

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
002 MM

132

OCTOBER

SED.
Suse.
FALL
DIAM.
% FINER
THAN
.004 MM

1981 TO SEPTEMBER 1982

SED.
SusP.
FALL
DIAM,
% FINER
THAN
.008 MM

SED.
SUSP.
FALL
DIAM.
4 FINER
THAN
.016 MM

SED.
SusP.
FALL
DIAM,
% FINER
THAN
.031 MM

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
.062 MM
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SED1- SEDI- SED. SED.
NUMBER MENT, MENT, SusP. SUSP.
STREAM- OF SEDI- DIS- DISCH, FALL FALL
FLOW, SAM- MENT, SEDI-  CHARGE, SUSP, + DIiAM. DIAM.
TEMPER- INSTAN-  PLING Sus- MENT, SUS- BED MA- % FINER % FINER
TIME ATURE  TANEOUS POINTS PENDED  TOTAL PENDED  TERIAL THAN THAN
DATE (DEG ©) (CFS) (MG/L) (MG/L) (T/DAY) (T/DAY) .002 MM .004 MM
1315 - 20000 -- 114000 -- 6160000 - - -
1330 - 19600 5 106000 -- 5610000 - 9 14
1550 - 17100 - 65000 -- 3000000 - - -
1605 - 17200 5 66000 -- 3070000 - 13 15
1715 - 17300 - 76600 -- 3580000 - - -
1750 - 17000 - 69100 -- 3170000 - - -
1751 - 17000 - 70700 -- 3250000 - - -
1810 - 16500 - 71800 -- 3200000 - - -
1820 - 16400 - 88600 -- 3920000 - - --
1830 - 16100 - 94100 -- 4090000 - - -
1850 - 15700 -- 136000 -- 5770000 - - -
1900 - 15500 -- 146000 -- 6110000 - - -
1915 - 15000 -- 134000 -- 5430000 - - -
1920 - 14900 -- 173000 -- 6960000 - - --
1930 - 14500 -~ 182000 -- 7130000 - - -
1935 - 14400 -- 197000 -- 7660000 - - -
1950 - 13900 -=- 136000 -- 5100000 - - -
2030 - 13700 - 90800 -- 3360000 - - -
2105 - 13800 - 82400 -= 3070000 - - -
2130 - 13100 - 72400 -- 2560000 - -- -
20... 2205 - 12300 - 69400 -~ 2300000 - - -
20... 2230 - 12600 - 60900 -~ 2070000 - - -
20... 2240 - 12400 - 66800 -- 2240000 - - -
2330 - 12600 - 60600 -- 2060000 - - -
20... 2400 5.5 11900 - 63200 -~ 2030000 - - -
21... 0020 - 11700 - 61000 -- 1930000 - - -
1115 - 8950 - 54700 -- 1320000 - - -
1200 - 9240 - 34900 -- 871000 - - -
1210 - 9160 - 48500 -~ 1200000 - - -
1315 - 8680 5 37900 -- 888000 - - -
1425 - 8230 - 36800 -- 818000 - - -
1215 4.5 4720 5 20200 -- 257000 - - --
1225 7.0 3320 5 25500 -- 229000 - 13 15
1325 7.0 2080 5 11700 -- 65700 - - -
1135 8.5 2290 5 13800 - 85300 - -- -
1235 5.5 2290 5 5440 -- 33600 - - -
20... 0001 16.5 6500 - -- 1140000 ~-= 2.00E+07 - -
20... 0003 16.5 6500 - -- 1150000 -~ 2.02E+07 - -
20... 0010 16.5 5900 - -= 1160000 ~-= 1.85E+07 - -

134
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MAR
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31...

APR
05...

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,

TIME

0015
0050
0058
0118
0120
0130
0142
0143
0155
0156
0218
0220
0237
0238
0257
0259
0330
0333
0335
0400
0403
0515
0530
0700
0702
0733
0734
0800
0802
0820
0822
1430
1505
1718
1720
1250
1420
1230

0220

TEMPER-
ATURE
(DEG C)

16.5
14.0
14.0
15.5
15.5
13.5
13.5
13.0
13.0
13.0
15.0
12.0
12.0
11.5
1.5
11.0
1.0
11.0
11.0
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

STREAM-
FLOW,
INSTAN-
TANEOQUS
(CFS)

5500
4100
3900
3300
3300
3000
2700
2700
2500
2500
2100
2100
1900
1900
1600
1600
1590
1590
1590
1570
1570
1580
1560
1470
1470
1460
1460
1470
1470
1450
1450
1360
1370
1310
1310
1420
1280

960

1370

NUMBER
OF
SAM-
PLING
POINTS

(SN e

SEDI-
MENT,
Sus-
PENDED
(MG/L)

SEDI-

MENT,

DIs-
SEDI-  CHARGE,
MENT, SuUs-

TOTAL PENDED
(MG/L)  (T/DAY)

1090000 -
998000 -
935000 -
790000 --
790000 --
911000 -
676000 -
660000 -
627000 -
611000 -
517000 -
551000 -
503000 -
499000 -
417000 -
438000 -
410000 -
384000 -
376000 -
311000 -
288000 -
180000 -
174000 -
126000 el
124000 -
107000 -

93400 -

98400 -

97900 --

97900 -

95700 -

59800 -

58200 -

46800 -

46600 -
112000
- 79500
- 46100

- 42200

136

SEDI-

MENT,

DISCH,
SUsSP, +
BED MA-
TERIAL
(T/DAY)

1.62E+07
1.10E+07
9850000
7040000
7040000
7380000
4930000
4810000
4230000
4120000
2930000
3120000
2580000
2560000
1800000
1890000
1760000
1650000
1610000
1320000
1220000
768000
733000
500000
492000
422000
368000
391000
389000
383000
375000
220000
215000
166000
165000

SED.
SusP.
FALL
DIAM,
% FINER
THAN
.002 MM

WATER YEAR OCTOBER 1981 TO SEPTEMBER

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.004 MM

1982

SED.
SUsP.
FALL
DIAM.

% FINER
THAN

.008 MM

SED.
SUsSP.
FALL
DIAM.
% FINER
THAN
016 MM
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SEDI- SED. SED. SED.

NUMBER MENT, SUSP. SUSP. SUSP.

STREAM- OF SEDI- DIS- FALL SIEVE FALL

FLOW, SAM- MENT,  CHARGE, DIAM, DIAM, DIAM.
TEMPER- INSTAN-  PLING Sus- SUS- £ FINER % FINER % FINER

TIME ATURE  TANEOUS POINTS  PENDED  PENDED THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .062 MM 062 MM ,125 MM
1325 11.0 1310 5 7620 27000 54 50 76
1210 6.0 2780 5 20400 153000 50 - 72
1245 8.0 1830 5 10300 50900 - 51 -
1125 6.5 1250 5 8000 27000 41 44 62
1155 6.0 1500 5 7040 28500 52 49 75
1305 11.0 1320 5 5860 20900 46 48 67
1305 11.0 1100 5 4580 13600 - 47 -
1200 10.0 1600 5 6580 28400 - 40 --
1255 14.5 1310 5 3940 13900 49 46 64
1125 11.0 813 5 4000 8780 - 38 -
1140 10.0 834 5 3560 8020 -- 33 -
1305 12.5 969 5 4200 11000 - 53 -
1300 18.0 798 5 4440 9570 -- 47 -
1300 15.0 532 5 4390 6310 - 36 --
1130 15.5 498 5 2230 3000 43 64 67
1030 17.0 421 5 2600 2960 - 49 -
1615 - 306 5 1980 1640 39 51 60
1200 17.5 293 5 2040 1610 —-- 50 -
1400 22.5 246 5 1040 691 42 50 60
1110 17.0 219 9 906 536 - 29 -
1150 17.0 207 9 964 539 18 42 32
1155 19.0 200 9 800 432 45 52 65
1505 17.5 515 5 2320 3230 56 58 1Al
1110 - 825 5 9700 21600 - 60 --




00t 66
L6 96
-- 0ot
00t 66
-- 001
66 66
0014 86
66 96
001 66
- 00t
- 001

WW 00°C WW 00°{
NVHL NVHL
Y3aNId 3 ¥3NId %
‘WYiaQ “WviQ
JA3IS 3A3IS
°dsns °dsns
*Q3s ¢EN

2861 Y3gW3dld3s OL 1861

L0

6€T

-- 86 - 06 - vL 4
001 -- 66 - 16 - seegy
00t - 66 - 06 - e L0
d3s
00t - 66 - 08 - cetig
- <6 - 9L - sy el
001 - 66 - 06 - ***90
onv
- 66 - 16 - 99 *rr62
0ot -- 86 - 88 - ez
-- 00t -~ €6 - oL !
00! - 66 - 6 - **90
- 96 - 56 - Ly 10
ne
- 86 - 18 - L9 i+
- L6 - 88 - 69 eyl
- v6 - L - 26 "t L0
- ¥6 - €8 - Ls ***%0
NAP
00t - L6 - L8 - ez
-- 96 - v8 - 19 el
- 86 - 16 -- oL it
- - 0ol - 6 - “** L0
AV
001 - 86 - 26 - L
001 - 66 - 06 - “*6l
- 66 -- 26 - yL el
001 - 66 - 26 - 21
66 -- 66 - €6 - ***80
YV

WA 00°1L KWW 006" KWW 00S° WW 06C° KWW 0S2° NWW 6Z1°  31va
NVHL NVHL NVHL NVHL NVHL NYHL
YaNId # H3NIA %2 Y3NId F H3NId 2 ¥3NIA 3 ¥aNId 2
“WylQ ‘WyiIQ ‘WYIQ ‘WviQ ‘WYliQ ‘W10
T4 ELEIR w4 JA3IS W4 AA3IS
*dsns *dsns “dsns °dsns °dsns *dSns
*a3s *a3s EN *a3s *Q3s *Q3s

Y3E0LJ0 WVIA ¥3LVM ‘UINIWICIS GIANIASNS 40 NOIUNGIYLSIQ 3ZIS-3701Luvd

‘AITIVA GIX LV H3AIY JTINOL MYO04 HI¥ON 00 iveri



14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

SEDI- SED. SED. SED. SED. SED.
NUMBER MENT, SUsP. suse, SusP. suse. SUsP.
STREAM- OF SED!- DIS- FALL FALL FALL FALL FALL
FLOW, SAM- MENT, CHARGE, DIAM. DIAM. DIAM. DIAM. DIAM.
TEMPER- INSTAN-  PLING Sus- SUS- % FINER % FINER % FINER % FINER % FINER
TIME ATURE  TANEOUS POINTS PENDED  PENDED THAN THAN THAN THAN THAN
DATE (DEG C) (CFS) (MG/L) (T/DAY) .002 MM ,004 MM ,008 MM ,016 MM ,031 MM
0ocT
12... 1225 11.0 444 9 1980 2370 - == - - -
21... 1215 10.0 389 5 1620 1700 - -= d - -
23... 1440 12.5 878 5 27900. 66100 - - - - -
29... 1320 10.0 3640 5 22400 220000 - - - - -
29... 1550 10.0 2750 - 24400 181000 - i -= - -
29... 1800 10.0 2590 5 23800 166000 -= - - - --
30... 1525 - 1830 5 13700 67700 7 8 12 18 27
NOv
02... 1310 - 1210 5 6650 21700 -- == - -- ==
16... 1340 7.5 1100 5 75000 223000 - - - - -
18... 1300 8.0 1930 5 49400 257000 - == == - ==
24... 1400 3.5 1050 5 31600 89600 - - - - -
28... 1710 3.5 2020 5 33800 184000 - - == - -
DEC
03... 1500 3.0 9600 5 130000 3370000 8 9 16 26 38
03... 1650 3.0 17500 -- 144000 6800000 - - - - -
03... 2100 3.0 25600 -~ 171000 1.18E+07 - - -- - --
03... 2205 3.0 22400 -- 147000 8890000 - - - -= -=
04... 0115 - 15200 == 67600 2770000 - - - —-- --
04... 0140 - 15200 - 51700 2120000 - - - - -
04... 0415 3.0 10800 —-- 67400 1970000 == -- - -- -
04... 0550 3.0 10000 == 52600 1420000 -- -- - -- --
04... 0800 3.0 9100 - 43900 1080000 - - - - --
04... 1050 3.0 8200 5 44400 983000 7 8 13 21 31
04... 1230 3.0 7800 - 48000 1010000 - - - == -
04... 1300 3.0 7700 -- 49900 1040000 - - - - -
04... 1330 3.0 7600 == 46200 948000 - - -- - -
04... 1400 3.0 7500 -- 42300 857000 - - - - -
04... 1550 3.0 7000 5 38800 733000 7 8 14 23 33
05... 1345 3.5 4100 5 32400 359000 7 8 13 21 32
16... 1420 6.5 5320 5 45700 656000 - - - - -
17... 1345 6.5 5220 5 37800 533000 -= -= - -= -=
21... 1410 6.5 2490 5 20600 138000 - - - - --
27... 1425 3.0 1280 5 25700 88800 == -- - —-= ==
JAN
04... 1415 6.5 2500 5 36400 246000 - -- - - --
05... 2040 6.5 7520 5 29400 597000 8 8 13 21 31
06... 1210 6.5 7300 5 31100 613000 5 8 12 19 29
07... 1250 7.0 7800 5 29300 617000 7 10 18 29 42
08... 1245 - 7700 - 23800 495000 - - - - -

140



vl

- - _— - - - - - - Iy -
-- 00! - L6 -- €8 - LL - 86 -
001 66 -- ¥6 -- 18 - 09 -- 8¢ -
- 00! - L6 -- €8 - 65 - v -
001 66 - L6 -- 88 - 89 - 6v -
- 00! - 86 - ¢8 - 59 - IS -
-- 00! - 56 - 8L -- LS - ov -
001 66 - ¥6 -- L -- £ - 8g -
- 00! - L6 - 88 - 69 -- 8y -
001 66 -- 9% -- 18 -- 65 - v -
00! 66 - 9% - ¥6 - 9 - 4 -
- - _— - - _— _— _— — < _—
- - — - - - - - - oy -
- - - - - - - —-— - 8¢ -
- f— — - — - - —-— — VA4 -
00l 66 - 96 -- ¢8 - v6 - zy -
- -_— - - - — - - - %174 -
- — — - — - - - - OV -
- _— - - - - - - - <% -
- - - —_ - - — — - 99 -_—
- _— - - - - - - - 94 -
- - -— - - - -— -— - [*13 —-—
- - - - - - — -_— . by -
- - - — - p— p— p—r— R Om -
-- 00! - 86 -- 06 - zL - 05 -
- 00! -- 66 -- 16 - 2L - zs -
- 00! - 66 - €6 - vL - 56 -
- 004 - 66 - 68 - 09 - 8y -
- 0ol -- 66 - z6 -- 09 - 05 -
- - 00} - L6 - L8 - 65 74 Ls
- 00! - L6 -- 8L - zZs - LS -
- 00! -- 66 - 68 - 59 - iy -
- - - - - - - - - 8¢ -
00l 66 - 68 - 99 - zv - v -
- - -- 00} -- g6 -- 8L -- LS -
-- -- 00! - 86 -- 68 - 09 5€ Lg
96 ¥6 - z6 - g8 - L9 - 8y - ezl

100

WA 00°C Wi 00" WW 00°1 W 00S°* MWW 005" WW 06Z° WW 0SGC° WW 6Z1° WW G6Z1° WW Z90° WW 290°  31v0
NVHL NVHL NVHL NVHL NVHL NVHL NVHL NVHL NVHL NVHL NVHL
U3NId 3 ¥3NId 3 ¥3NIA § H3ANIJ § H3ANIY ¥ W3NId % Y3NId § H3NId % ¥3ANI4 & ¥3NId § ¥3NId ¥

‘Wvid “Wvid “Wvid “WYIQ ‘Wlig ‘Wyig "WYId “WYI0 "WYIQ ‘Wvid “Wv1Q

3A31S ELETR 1vd ENEIR 14 3A3IS Tvd JA3IS 17vd JA3IS v

*dsns ‘dsns *dsns “dsns *dsns “dSNns *dsns “dsns °dsns *dsns *dsns

“a3s ‘a3s EN *a3s °a3s *Q3as °ass *a3s *a3s N *Q3s

£861 Y3BW3Ld3S OL 2861 ¥IBOLOO YV3A H3LVM ‘INIWI03S G3ONILSNS 40 NOILNGIHLISIC 3Z1S-3701Luvd

VM “ATTIVA QI LV H3AIY 37LN0L M4O4 HLIYWON 001 ivevi



14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE=-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

TIME

1345
1230
1130
1410

1335
1150
1220
1410

1320
1455
1045
1210
1300
1345
1430
1615
1220
1245
1315
1220

1250
1245
1205
1300

1200
1505
1400

1250
1140

1430
1455
1325
1230

1310

TEMPER-
ATURE
(DEG C)

~NoN
* e o o
Vo OoOwm

W u o
DR
[o N oo e

—_

.

© 000000
)

.

.
OCO0OO0O0OOCOoOOoOWwm

.

-

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

4500
1550
1310
1750

1200
1040
2150
1940

1750
4250
4950
4880
4580
4250
4250
3780
3200
1510
2600
3380

1450
1200
1120
1130

1070
1150
1240

1070
929

1020
3000
1330

857

694

NUMBER
OF
SAM-
PLING
POINTS

(SR RN ) AL RN RS RN |

AV RS Y]

W W W I W W u, ARG RN RN RN

(VAN N Ve

SEDI-
MENT,
Sus-
PENDED
(MG/L)

16700
17800
15400
30200

20700
10300
9160
6790

9420
31000
35400
42000
38800
37200
34000
25200
20600
12000
27000
16400

7680
7800
8200
7560

6550
6370
6100

9520
7240

6230
23700
5730
6180

4930

SEDI-
MENT,
01§~
CHARGE ,
Sus-
PENDED
(T/DAY)

203000
74500
54500

143000

67100
28900
53200
35600

44500
356000
473000
553000
480000
427000
390000
257000
178000

48900
190000
150000

30100
25300
24800
23100

18900
19800
20400

27500
18200

17200
192000
20600
14300

9240

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
.002 MM

142

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.004 MM

-

-

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
.008 MM

14

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.016 MM

21

-

-

SED.
SusP.
FALL
DIAM,
% FINER
THAN
031 MM

30

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.062 MM
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

TIME

1235
1330
1520
1220

1445
1445
1200
1145

TEMPER-
ATURE
(DEG ©)

17.0
16.0
17.0

16.0
18.0
14.5

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

499
363
318
351

352
440
525
497

NUMBER
OF
SAM-
PLING
POINTS

SEDI-
MENT,
Sus-
PENDED
(MG/L)

2190
2100
2000
2340

2440
1930
10800
8820

SEDI-
MENT,
Dis-
CHARGE,
Sus-
PENDED
(T/DAY)

2950
2060
1720
2220

2320
2290
15300
11800

SED.
suse.,
SIEVE
DIAM.
% FINER
THAN
.062 MM

144

39
34
30
28

40
36
76
55

SED.
SUsP.
SIEVE
DIAM.
% FINER
THAN
125 MM

58
52
50
50

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
.250 WM

87
82
82
84

82
82
95
92

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
.500 MM

99
98
98
98

98
97
99
99

SED.
SUSP.
SIEVE
DiAM.
% FINER
THAN
1.00 MM

100
100
100
100

100

99
100
100

SED.
SUSP.
SIEVE
DIiAM.
% FINER
THAN
2.00 MM






14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA
PARTICLE~SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

BED BED BED BED
NUMBER MAT. MAT. MAT. MAT.
OF SIEVE SIEVE SIEVE SIEVE
SAM- DIAM. DIAM, DIAM, DiAM.
TEMPER- PLING % FINER % FINER % FINER % FINER
TIME ATURE POINTS THAN THAN THAN THAN

DATE (DEG ©) .062 MM 125 MM ,250 MM ,500 MM
DEC

18... 1200 5.5 1 0 0 3 13
18... 1205 5.5 1 0 2 K] 29
18... 1210 5.5 1 0 0 5 49
18... 1215 5.5 1 0 0 " 70
18... 1220 5.5 1 0 0 3 19
APR

0t... 1245 8.5 1 0 0 5 35
0t... 1250 8.5 1 0 0 1 11
07... 1605 7.0 1 0 1 8 42
07... 1610 7.0 1 0 1 10 38
MAY

06... 1345 8.5 1 0 0 2 14
06... 1350 8.5 1 0 0 2 14
06... 1355 8.5 i 0 0 2 10
06... 1400 8.5 1 0 0 0 2
06... 1405 8.5 1 0 0 0 2
... 1600 11.5 1 0 0 2 8
11... 1605 1.5 1 0 0 4 21
11... 1610 11.5 1 0 1 8 36
11... 1615 11.5 1 0 0 3 20
... 1620 1.5 1 0 1 7 24
JUN

05... 1305 - 1 0 1 8 31
05... 1310 - 1 0 0 3 23
05... 1315 - 1 0 0 3 16
05... 1320 - 1 0 0 1 2
05... 1325 - 1 0 0 0 0
08... 1630 11.5 1 0 1 7 29
08... 1635 11.5 1 1 4 16 41
08... 1640 11.5 1 0 1 7 20
08... 1645 11.5 1 0 2 8 20
08... 1650 11.5 1 0 1 3 9
22... 1545 12.5 3 0 0 2 10
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

BED BED BED BED
NUMBER MAT. MAT. MAT. MAT.
OF SIEVE SIEVE SIEVE SIEVE
SAM- DIAM, DIAM. DIAM, DIAM,
TEMPER- PLING % FINER % FINER % FINER % FINER
TIME ATURE POINTS THAN THAN THAN THAN

DATE (DEG C) 062 MM 125 MM ,250 MM .500 MM
1305 - 1 0 2 18 78
1310 - 1 0 1 9 41
1315 - 1 0 1 8 35
1320 - 1 0 0 1 4
1325 - 1 0 0 1 1
1145 13.5 5 0 2 7 25
1530 13.5 1 0 8 24 51
1535 13.5 1 1 3 9 26
1540 13.5 1 1 3 7 19
1545 13.5 1 3 8 15 20
1550 13.5 1 1 5 12 25
1230 4.5 1 1 4 24 83
1235 4.5 1 1 4 22 76
1240 4.5 1 1 2 7 18
1245 4.5 1 0 1 5 16
1250 4.5 1 1 3 14 58
1300 - 1 0 2 16 73
1305 - 1 0 3 18 n
1310 - 1 0 1 5 25
1315 - 1 0 1 4 19
1320 - 1 0 0 0 1
0550 9.0 1 3 9 21 54
0555 9.0 1 3 6 13 27
0600 9.0 1 3 7 14 30
0605 9.0 1 4 1 20 29
0610 9.0 1 n 30 52 72
1305 5.5 5 0 3 16 51
08... 1335 1.0 1 0 1 10 42
08... 1340 11.0 1 0 2 7 238
08... 1345 11.0 1 0 3 12 30
1350 1.0 1 0 2 8 3
1320 - 1 0 1 5 18
14... 1325 - 1 0 1 5 18
14... 1330 - 1 0 2 10 32
14... 1335 - 1 0 2 6 19
14... 1340 - 1 0 1 4 6
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14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

BED BED BED BED
NUMBER MAT. MAT. MAT, MAT.
OF SIEVE SIEVE SIEVE SIEVE
SAM- DIAM. DIAM. DIAM, DIAM.
TEMPER- PLING % FINER % FINER % FINER % FINER
TIME ATURE POINTS THAN THAN THAN THAN

DATE (DEG C) .062 MM 125 MM .250 MM .500 MM
APR
19... 1155 6.5 1 0 1 6 23
19... 1200 6.5 1 0 1 5 14
19... 1205 6.5 1 0 2 10 28
19... 1210 6.5 1 0 1 6 26
19... 1215 6.5 1 0 2 6 24
29... 1225 -~ 1 0 0 1 5
29... 1230 -~ 1 0 1 9 31
29... 1235 - 1 0 1 5 22
29... 1240 - 1 0 1 3 15
29... 1245 - 1 0 1 4 26
MAY
07... 1325 11.0 1 0 0 1 2
07... 1330 11.0 1 0 2 12 35
07... 1335 1.0 1 3 22 A 88
07... 1340 11.0 1 1 7 20 438
07... 1345 11.0 1 0 1 3 1
12... 1330 11.0 5 0 1 6 18
17... 1220 - 1 1 4 10 21
17... 1225 - 1 0 2 8 29
17... 1230 - 1 0 1 6 19
17... 1235 ~= 1 0 0 1 5
17... 1310 - 5 0 1 2 8
JUN
04... 1140 11.0 1 0 0 0 0
04... 1145 11.0 1 1 10 40 84
04... 1150 11.0 1 0 3 17 48
04... 1155 11.0 1 0 2 9 36
04... 1200 11.0 1 0 1 2 3
07... 1215 -~ 1 0 0 0 0
07... 1220 - 1 0 3 17 57
07... 1225 - 1 1 5 22 47
07... 1230 - 1 0 1 4 19
07... 1235 -~ 1 0 0 3 14
14... 1325 12.0 1 0 0 1 3
14... 1330 12.0 1 0 1 4 16
14... 1335 12. 1 0 2 7 31
14... 1340 12.0 1 0 1 3 18
14... 1345 12. 1 0 0 0 0
23... 1320 18.0 1 0 0 1 4
23... 1325 18.0 1 0 0 0 1
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DATE

JUN
23...
23...
23...

DATE

FEB
08...
08...
08...
08...

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED

TIME

1330
1335
1340

TEMPER-
ATURE
(DEG C)

PARTICLE-S|ZE

TIME

1200
1205
1210
1215

TEMPER-
ATURE
(DEG C)

14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

BED BED BED BED BED BED

MAT. MAT. MAT. MAT. MAT. MAT.
SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM, DIAM. DIAM. DIAM, DIAM. DIAM.

4 FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER

BED BED
MAT. MAT.
SIEVE SIEVE
DIAM. DIAM,
THAN THAN
062 MM .125 MM
0 1
0 3
0 0

THAN THAN THAN THAN THAN THAN
.250 MM 500 MM 1,00 MM 2.00 MM 4.00 MM 8.00 MM

6 32 82 98 99 100
15 51 83 91 94 96
0 0 0 1 1 1

14241100 NORTH FORK TOUTLE RIVER AT KID VALLEY, WA

MATERIAL, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

BED
MAT.
SIEVE
DIAM.
% FINER
THAN
16.0 MM

100
1

DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

BED
MAT,
SIEVE
DIAM.

% FINER

THAN

.062 MM

(===

BED
MAT.
SIEVE
DIAM.
%4 FINER
THAN
125 WM

N=NO

BED BED BED BED BED BED
MAT. MAT. MAT. MAT. MAT. MAT.
SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM. DIAM. DIAM, DIAM, DIAM,
% FINER € FINER % FINER ¢ FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN
.250 MM 500 MM 1,00 MM 2.00 MM 4.00 MM 8.00 MM

1 1 1 6 31 77
12 42 61 68 74 83
8 34 72 88 90 91
" 43 80 93 97 99

152

BED
MAT.
SIEVE
DIAM,
% FINER
THAN
16.0 MM

BED
MAT.
SIEVE
DIAM,
% FINER
THAN
32.0 MM

BED

MAT.
SIEVE
DIAM.
% FINER

THAN
32.0 MM

100
100






14241465 SOUTH FORK TOUTLE RIVER ABOVE HERRINGTON CREEK NEAR SPOTTED BUCK MOUNTAIN, WA

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

DATE

ocT
30...
NOvV
02...
08...
22...
DEC
16...
26...
JAN
09...
20,4,
FEB
20...
MAR
06...
18...
APR
10...
29...
MAY
19...
JuL
08...
13...
13...
27...
AUG
03...
10...
17...
24...
SEP
0l...
02...
03...
03...
09...
15...
22...
29...

TiME

1210

1400
1310
1600

1140
1315

1540
1350

1550

1350
1345

1105
1630

1745

1625
1140
1255
1340

1405
1425
1645
1350

1115
1520
1205
1245
1505
1545
1320
1155

TEMPER-
ATURE
(DEG C)

6.0

5.0

STREAM-
FLOW,
INSTAN~
TANEOUS
(CFS)

73

244
1100
700

200
2400

200
120

1620

192
167

307
349

203

122
128
128

90

92
79
80
73

108

79
79

58
77
124

NUMBER
OF
SAM-
PLING
POINTS

W WwWw

~N

w

(SRS Yo N )

(SIS RS RN}

(SRS RN JVe IV JRN Ve IR ]

SEDI-
MENT,
Sus-
PENDED
(MG/L)

137

13600
12300
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CHARGE,
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(T/DAY)
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SUsP.
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DIAM.
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1320 -=
1960 --
935 -
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1490 --

SED.
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DIAM,
% FINER
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DIAM,
£ FINER
THAN
.008 MM
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DATE

ocT
09..
09..
20..
27..
NOV
03..
09..
17..
17..
17..
17..
17..
18..
18..
DEC
0t..
16..
29..
JAN

14241465 SOUTH FORK TOUTLE RIVER ABOVE HERRINGTON CREEK NEAR SPOTTED BUCK

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER _ow_.ﬁo

TIME
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1530
1520
1315

1430
1500
1145
1220
1440
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1610
1610

1530
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1525
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93
88
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DIAM,
% FINER
THAN
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MOUNTAIN,

WA

SEPTEMBER 1982

SED.
SUSP.
FALL
DIAM,
4 FINER
THAN
.016 MM

SED.
SUSP.
FALL
DIAM.
4 FINER
THAN
031 MM

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.062 MM
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