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Studies on the effect of logging methods on streanmflow in the
Alses Dasgin in the Coast Range of Oregon were instigated in 1958

e at

P

OF prime concern, snd sssisned to the Waler Resources Institu
Crepon State University at Corvallis, Orvegon, sre three wablersheds
in . 12 8., R. 10 ¥., W, ¥., Lincoln County, Oregon, which are

being calibrated for streamflow and precipitation, and intensively

studied from the standpoints of soils, vegetation, and Tigheries.

These studies are beling eoffected by a Joint effort of the S5o0ils and

Foreatry Depsrbtments al Oregon Btate University; the United States
Geological Burvey, Forest Hervice, Bureau of Reclamation snd ZSoil
Conservation Service; the Oregon Ganme Conmimgign‘ and the Georglia-

PacitTic Corporation. A4ctual harvesting ef the Douglas Tir timber

on the ares is tentatively scheduled for 1065,

Plang call Tor the Flynn Creek waltershed to remsin as o control,

ageinst which the sffects of different types of logging on the other
two watershedsmay be checked as ramified in various parameters of
atreamflow and sitream quallity. HNeedle Branch, covered with a
dense, falrly uniform stand of almost pure Douglas fir, ig to be
¢lear cut by standard Cosst Range reglonal practices, and Deer
Creek, with a mosaic of stands of alder snd Douglas Tir, ig Lo be
pateh cut,

A complete watershed analysis, or inventory, of the three

& 4

areas wag prereculisite to recommendations for research sctlivities
and, along with recommendabions for necessary waberahed rehabili-
tation work, is presented here. Insofar as they are nown, the

- b oy

date on climate, solls, and hydrology are summarized for all three

B
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watorsheds, and subsequently each watershed is Investinatbed
individuslly a® regards ownership, vhysical characteristics, and

soille-vegetation complexesn.

A}H:‘LCIQ

Prom the United State We "her Bureau (3 ) we find thsi
“wosterly winds predominate, carrying the modifying effect of the

ocean over the western portion of the Stete, ... Precipiiation is

.‘.m

laregely of eyelonic ovigin, indident to the eastward movement of

low=-pressure areas over British Columbia, but the zeographic dis-
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sreatly alffected by topography. The heaviest rs
veour on bthe slopes toward the ocean.... Precinitation is decidedly
seasonal in echarscter,... West of the Cascades, 44 percent of the
precipitation occurs in winter, 24 in epring, 5 in summer, and

27 in fall. In the coastal areas snow seldom falls, and when it
doeg 1t melts aimost at once, ... Humidity...on the coast is high
throughout the year. ... Strong southerly winds are an occasional
feature of winter weabher on the coast, and sometimes they are de-
structive. ...No sunshine record for the Oregon coast lg gvailable,
but North Head, on the southern Washinglton cosst, has an annual

average of 1,981 hours.”

The 26-year record {(prior to 1941) at Toledo, about 10 mliles

r

north of the experimental arvess, shows January aversge temperatur
af ﬁﬁaﬂgg snd for July, 60.9%: the maximum snd minimum temperatures
for the period of record ave 102 and 8%, respectively: average

lensth of growing sesson {(i.e., between last and first frost dates)



ig 19% deys, and bthe average annual preciovitation 3y
Without thunderstorms, the orecipitation intens!

aras are reletively low, the 10~year return pericd t-hour storm

yielding spproximately 1 inch {10). Tor durations less than one

hour, Intensities have been observed on the watersheds to attaln as

mueh as 2 inches per hour, but only for a few minutes., Rainfall
frecuencises for the Alses Basin sre shown in Ploure 1. In slight
contrast to the above-guoted more general Weather Bureau records,
pregeipitation records on the watersheds for 1959 show about 80 to
9% per cent of the annual precipitation occurring during the dormant
segson, the remainder during the growing season. Probably less

than 5 per cent of the lotal of sbout 96 inches falls as snow.

Table 1.=--Precipitation on Ixperimentsl

KT
Watersheds Tor 19%9

Pariod Leer Creck Flynn Creek Needle Branch

prowing season 15, 40% 14,541 16.45"
dormant season 81.54 T4, 69 87 .15
tohbal G604 Bo, 23 103,60

Prevailing winds are southwest to west, and storm winds are
gaerally southerly, although the sbtorm itself may be moving in an
easterly direction. Fog is Tepequent, pariticulerly in mornings
during the summer, and often all day in the winter.

Although not analysed 1n detall, 1t is probablyg that there is
nelther s molsture surplug nor molsture deflelt for the areas, the

laok of molsbure evident in the summer due to increased evapotrang-

fute
el

wiration being amply satisflied by winter precipitatlon. Generally,

the area would be classified as ap humild elimate, with precipitation
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exceeding evapotransplratlion on an ennusl basig, b is a nild
elimete as & result of its proximity to the Pacific Ocean, snd

roarely experiences extremes of weather conditions.

&

The entire gbtudy area is underlsin with level to sloping
heds of sandstone (Flgure 2), ziving rise to & series of solls
whiech are highly erosive when .xposed. With stesp slopsg, sabun-
dant water in winter, and the heavy welght of the timber, soil
creep snd somewhalt Taster movements of solil are common.

The Tyee formation, classed as estumrine and marine sedi-
mentary rock, is "rhythnlcally bedded Teldspathic and micacious
maggive-bedded sandstone and subordinabte siltstone.... Hach bed
. rangling from coarse sandstone at the base %o fine
sandstone and gilistone above...” (6).

The primary soll stypes on the area are the Bohannon and
Slickrock, with various topographie differences ylelding several
additional soil types or phases. "The Bohannon series consiste
of well drained moderately Tine textured BHrown Latosol solls de-
veloping in medium textured reslduum oy creep mabterial Trom tuf-
faceous sandstone parent material." (2) The Bohsnnon soils
exhibilt surface runoff when the protective vegetation ls removed,
and the 4 znd B horizons ave rapldly and modeyately rapldly pesr-
meable, respectively. The genersl color 1s dark brown Tor all
horizons, 15 to 30 per cent gravel, moist friable, wel non-sticky
to slizhtly plastic, Ffine to very fine pores, and pH spproximstely

5.0 throuzhout the profile. For a detalled breakdown of each

horizon For both soll series, see Corliss (2},



2.~=Road cul along Georglse~Paciflc

o
road, showing *11%6& sandstone
ag well as Ljnl al Douglas fir
ber snd lowey qtory v,“ etation
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The Sllckrock series “consists of moderately well drained

o

moderately fine texiured Brown Latosol solils that have developad

from an Focene deposit called Tyee tuffaceous sandstons.™ {2

Belng a colluvial-type soil, In contrast to the residusl EBobannon,

F3lickrock golils are generslly found on more gentle sloves than the

e < “oed

3,

Bohsynnon in undisturbed areas. It may be expscted, howevaer, thai

Tollowing logging, DBohannon soils may alip and eventually becons,

or be covered by 3lickrock creeps snd glides. Such evenlts serve
to confound the distributlion of the soils, and evidence of just

ey

such occurrences may be found in the arsa. The wmajor prof

%!

ile
difference between the two golls is more of a loamy texture in the

]

Slieckrock series, and greater hoprizonation withln the B horizon.
Plasticlty, per cent gravel, color, porosity, and pH are similar
to those of the Bohannon. Both 4 and B’horizmns are modersbtely

rapid in permeabllity, and gleying or mottling in the ecolluvial

Slickrock is "oecaslonally found,”

The Linton, & stable soll of which the Bohannen 1s a crsep
phase, is found extensively on the watershed ridges, and (to date)
un~named alluviael solls are found in a narrow band along the streams
on Deeyr Ureeck and Needle Branch. The distribution of the Bohannon,
Blieckrock, and other types of solls on the three wintersheds lis
presented in Table 2.

Table 2.-~Percentage digtribution of soile
on the experimental waltersheda&

Soll type Dear Ureelt ¥lynn Creek Needle Branech

Bohannon 357 60
Slickrock 61 B0
others 4 £

s/ DBased on planimetered uncontrolled mosalc.
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The effect of improper road construction and drsinage is in
evidence in the viecinity of the experimental watersheds, with
severe gullying where water is not removed from the road at suf-
flelent intervals and, in one instance, a road~caused gully way be
found within Deer Creek.

With the fractured nature of the underlying sendstone beds,
the posslibility of deep seepere from the watersheds exists, but

suech loss of measured streamflow is, in all probability, negligible.

Hydrology

Welrs and contlnuous streamflow recorders were installed on
2ll three stresms by the U. &. Geological Survey in 1958, and com~
plete records on gtreamflow and stream gualllty are avallable from
September of that year. |

A study has been made (7) on the hydrologle characteristics
of the three watersheds but, through no fault of the suthors, the
erroneous aresl Tigures Tor each of the watersheds renders the
results subject to revision since runoff was anslysed in inches
depth on the watershed., The times of concentration, which may be
determined regardless of flow unit, are highly varisble on each
aree, renging from one to four hours. Part of the problem here
may be inidefinition of time of conenetratlion: Tfurther, the
present loeation of precipitation gages near the mouth of the
vatershed instead of on the wetershed itself may account for the
inconsistencies. Considerable work remains to done with the
gtreamflow records in order tn *ully charscterize the patterns

of runoffl.



Physicel characterigtics of the three streams sre summarized
by Chepman, eb gl, (1) and maximum and minimum stresmflow Ticures
in ecuble feet ver second {(c.f.s.) sre given slonz with other ner-

tinent data. These Tig

‘_Q

: 73
{3
W@

are gonverted to cubis feet per second
per sguare mile (e.s.m.}) in Table 3, based on the guthor's estimsted
arens of 806 acres Tor Deer Creek, 509 nores for Flynn Creel, and

169 acres for Needle Branch. As expscted from investigstions

eleevhere, the maximun flow for sll three areas in ¢.s.m. is nearly

Table 3.--Extremes of streapflow Tor the
three watersheds® (not including
1961 records)

Extrens Deer Cresk Flyan Creek Needle Branch
..., €e.8.m, c.f.a, C.8 .M. Q@fss, G50,

max imamn 68.0 54,0 42,0 53,0 14.0 5%,0

minimum .5 A .2 .3 W1 A

@/ subjeet to revision when finel area figures are known.

Utilizing

/2

the c.f.5. flow data for the period 10/58 to 9/6%

3

fiood freguency curves were drawn fer Flyan and Deer Creeks, and
are presented in Figure 3. From this flgure, 1t is seen that the
c.g.n. peaks (using the presently avallable areal data for Deer
and Flynn Creeks) work out to be approximately equal: thus, &t
the 1% point for Deer Creek, the expected dlscharge is 90 e.f.3.
or, divided by 1.26 miles, 71 ¢.s.m., and for Flynn Creek, &4 ¢.~

f.a. or, divided by 0.79 square miles, 80 e¢.f.a8. At the 107 point

1/ Prior to the new estimates of watershed area, there was some
congern over the fact that the arsas-derived c¢.s.m. maxims for
the three wgtersheds werve gulte diverment.
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both watersheds yvield 32 v.s.m. Noting that the dats represent
only two years of records, one ls Impregsed by the sood it of
vhe date and, Turther, noting that the maximum instentsneous
paak ¢rxpected according to the Geoloplical SHPVeyg/ is about 200
c.am. or legs, which 18 consistent with Flgure 3, a Tigure of
180 g.e.m. {achance oceurrence of abouh 0.1) anpears to be
safe figure 1o use as the upper Limidt In sireanm zage planning.

In Pigures 4a and 4b the patterns of flood pesk ocourrence
by month eand hydrologic season are shown for Deer lreek and may,
for the present, be agssumed to be typical of the study area,
These Tigures are sccepbable repgardless ol area snd 1llustrats
the seasonal pattern of flood flows. VWhen the ecalibration perlod
is completed, these snalyses should be vun for each of the water-
sheds, alonz with correlations between wotersheds regurding flood
freguency, total snd seasonal runoff, times of concentrstion, snd
turbidities.,

Turbidity, in parts per million (p.p.m.) has been determined
onn each gtream by batteries of gingle stage sediment samplers in-
stslled by the Geobogleal Survey. The maximum flgure for Deer
Creek is 105, Flynn Creek 82, and Needle Branch 72 p.p.nm. The

minime for all streams are spproximately gero.

2/ Fersonal interview with staff of the Surface Water Bfaﬂchp
Portlend, Oregon, 7/6/62.
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The mresent owsershin of the Desr Opreck vabtershed is the

Ty 8 e o Bz T : 1 ey n 4 o Pags h =
United States Forest Service, In 1911, the 5. 1/2 S¥. 1/4 of

See. 2 oand the ¥. 1/2 NW. 1/4 of Sec. 11 was recorded under the

his

Homestead Act, and the land patented in 1910 by C. £, Brown. T

£

160 acres near the center of the watershed was transferred o 9.

4. Stewart prior to recording, who expanded the homestead to 320

acyes by acguiring the N 1/2 sw. 1/4 of See. 11 and the 5. 1/2

HW 1/4 of Sec. 11. According to the County Assessor's records,

R

only 10 acres of thig land was "improved™ in 1935, In 1936, the

Y,

O
L

nomestead revertsd to the Tederal Land Dank In e foreclosurs pro-
ceeding Trom where 1t passed into the hands of the Forest Service,
There s evidence that a shingle mill was constructed nesw
the stresm in the approximste center of the WY 1/4 of dec. 11
(A}ﬁ/ﬁ although there fis no sawdust residue or remaing of a saw-
dust burner: 1t is thought that the stream was used Tor dilsposing

,

of the waste. A road was construeted into the wetershed, entering
the area about 100 feet uprhill from the present Georgia-Paclifie
Uorporation shops, and Torking sbout 200 yards inside the watershed,
the left~hand Tork allegedly climbing slong the boundary to the
111 Creek Divide and thence to Elk Clty, and the right-hand fork,
still traceable, angling down toward the stream snd the first

meadows where the homesteads and the shingle mill were located.

ﬁ/ Capital letters are keyed to those on the map in Figure 5.

ol



Todey, much of the stresmeide srea shows the effect of

’ " s K R £ o b ST e a, - & o I} PP 1 o E wy o upy ¥ 1 vy i P .
nore extensive land use than is indicated by the Assessor '@ recovds,

or elge a definite natural disturbance {the areas sllegedly burned
in the zleinity of 1850): much of the streamside solls sre alluvial,
indlcating extenslive downslove movement of g0ll material due to land
elearing and subsequent erocsion. The strean iltself has cut down
into this elluvium to s depth of four feelt in some placewn, and
gullies and setive headcutting are in evidence, particsularly slong
the elk tralls which abound throughout the watershed., In one vlace
{B)Y extensive elk travel has changed the course of one of the

tributaries. The pres may have been grazed abt one time, and the

glk have apparently taken over the trails snd the extensive grassed

areas {which 8till exist). The population of elk at the present

time is unknown, but herds up to 25 animels have been seen in the
vielnity and it is not unlikely that there are that many or more

on the Desr Creek watershed.

The general aspect of the pear-shaped watershed issouth, with
most of the slopes facing either west or east; the extreme
western portion of the watershed exhibite a stream, tributary to
the meinstem, which flows in a northerliy direction before cutting
enst and south. The area, based on the uncontrolled mosale photo-
gravhs of 1958, is 806 acres or about 1.26 square miles; the peri-
neter is approximately 4.78 miles; the compachness coefficlent of
1.19 g low and Indlcates 1little chance of geriocus £loodlng, even
with major storm movement down the watershed, which ls unlikely.
Legs then one ver cent of the ares has ouberopping bare rock, and

the drainase pattern is dendritlie, with approximately & major
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trihutaries to the malin stream.

- ity g s g a0 e e . PR S S K “em A . 3
of permeanent sbreaam per sguare mile ol walershed

oy o N o cm [P o RECLI) o A ey . oy e A Y . X LR e y
Slopen neayr the mouth of the watsrshed, wheve there ig 1ititloe

T B SN L o B . -~ : 4 O T S o 1., AN S B, - . TR ,
alluvial soll, are cxcessively steep, muck of the ares belng over

Jary

o0 ner cent. The slope of the upper vortlons of ahe north end

o & 3 LY o - - S - O N U (N VR -~ .
sldes of the waltershed s alsc of this magnitude, It is

Silcularly bo keevw road locstlions controlled wo that

no road s constructed through these aress, nor direclly downslops
from then. In fact; the logging of any portion of
guarter of the watershed 1s golng to be excesdingly

with this latter reguirement sdheved to. Due to the lower densglity

and guallbty of the Douglas filr In this area, the problem may not

2

have to be faced. Elsewhere, the sglopes are more easily traversed,

L

aglthough brush is hsavier.

A

proximately 17 per cent of the watewshed area 1s 1In pure
Douglas fir, 82 per cent in alder and alder-Douglas fir mixture,
and aboubt 1 per cent in meadow, mostly along the streams (5).

A 120° V-notech vwelr with continucus streasmflow recorder is
located upstreasm Irom the CGeorgla-Pacific shops in conJunction
with autowmalbic sediment sampling equimment (risging, single stege
samplera}, and about one~Tifth of a mile from the stream's con-
fiuence with Horse COresek., A fish trap is maintsined by the Canme
Commlesion downgtream from this slte, and stream temperabures are

racovrded conbtlinuously aboul 50 yards upstream. & recording rain

<.

- o , . a \ ve
&/ As pointed out earlier, all area and are-derived figures are

A 1 2]
subject to revisgion upon completion of the topographic mapg.
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& a&d near the shopg. Humerous Inseet traps and ner-
Py sempling stations are mainkiined along the stream by

the 73
30 per cent of the sitresm may be classed as

Clase @ {ne signs of erosion, banks well vesetated, no debris,
and well-developed pools); 20 per cent as Class I (signe of

mient eroslon, undereout banks,
nools, and actlve sand hars): and 30 vper cent Class I {(accelerated

with banks aectively undercutting, snd some Lri-

R S S
SrOBLON vl

and depositing fans or deltas In the main

Flynn Creelk

& homestead of 180 acores on Flynn C reek consiating of the
. 1/2 8w, /4 and W. 1/2 SE. /4 of Bec. 12 wae owned by J. Flynn
in 1905, This parcel of lend hes had a long history of speculabion,
being sold and resold by the same individual many times after 1t
left Flynn's ownership. In 1947, 1t reverited to the County for
non=paynent of taxes, and subsecuently was turned over ito the
Pedersl Government,; who now own the entire watershed.

There ls no record of any lend clearing on the watershed
itesll, but inprovemenis were apparently madse in the existing
meadows along Mesdow Creek. Although not a consistent result of
aronpion, the abgence of slliuvial solls and a stable streasm chennel
onn the Flynn Cresk watershed indicate no major disturbance on ths
ares. No roads traverse the watershed, although the Deer Creey

el herd apparently uses the upper portlens on the west side at



. Baged on the 19585 photographa, the area i
at 509 sores, or 0.79 square niles: 1the perimelter is 3,70 milos:
the compaciness coefflclent, ®.185 which, even thoush lower than
that of Deer Creel, may Indicate potential flood when counled
with the general cireular shape of the basin. Leses than one pey
cent of the ares haos outeropping rock, and the drainsge vatborn
is dendritic. There are approxinmately 4 major tributarles to the
mein stream, and the drainase density (as in Deer Crasek, not

rately determined) is

arasater

somawhat mitigated, no

Although

o la

&

Tde

teen

pleture on Flymn Cresk

0

I

e

i) ad

5’.’

ZRALS]

2

ma

DI

¥

0
CONBRGUBTICS .
Almoat 97 per cent o

r-Dougles Tir mixturs

[
”3

scatbered throughout

overland or subsurface

doubt

e the conmtrol wotershed

proba

This, btoo,

igstory of the wabtershed,

is

stormflow, slthough the dangser

. by the relatlively gentle slopes.

places s those on Ueer Creek, the general

that of 8 much lower mesn slope, with

P

of 50 per cent. Sinece Flynn Creek isn

L, roeds snd road locstion sre of no

f the watershed ares in in glder and

., and about 3 per cent in meadows which
the area (5).
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&g on Deer
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R
{no signg of er

Heedls
e Willianson.

Corporation vwho

kﬂ

plan in 1968

w

Approximat

portion (€), has

operation that

portion of

noteh welye,

Meadow

loeated sboul

freslk. & ¥

down

Branch
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-

similsr to that on Deer Creek, lig

stresm about one-third of & mile above the con-

Creek, along with sediment sampling

75 yards downstream from the wely,

slon and data collection and snelysis is the gane

cording ralin gage is located about one-
stream from the weir.

gtreams on Flynn Creek are classified as Class ¢

osion, ete.).

§"\

olhoke

7.1

at present is privately owned by D.

o

The timber rights
will cut the timber in aemordanc@ with the mtudy

3

ely 20 per cent of fthewatershed, the northeast

been clear cut ln conjunction with a harvesting
This is the steepest

took place on Drift Creek.

the watershad and, not being logged with the remalndsr

of the area, and being well stabilized with brush and advanced

reproduction, w

clearcutiling the wsitershed.

gection 1% was
the
1t was ree-opene
affords

BOCaad

along ¢

spown-over logzing roads

111 undoubtedly reduce the apparent effect of

A ropd from the novtheast norneyr of

constructed to homesteads on the ridges north of

wotershed and was used in the logging operatlion mentlioned above

d during the summer of 1962 by Georgla-~Pacific.

to the upper portion of the watershed via a trall

to the glearcut aves (D).

agauinment.

gnd

are owned by the Ueorgla-PYaclfic

Alluviel

@
&



of the stresm testlfy sither to

gongiderable novenent

soill movement from the steep uoper slopes. The old County Road

ey . Ty g, < . o oy ¥ e AN o (¥ . o s o s an P " ) .o
erosses the stresm about PO Teel above the slireanm e, snd ex-

tends uphill for 10 choine without surface drainssge or culverts:

ap

discharse dirvectly lnto the ponding basin ().

This ifrresular’ pear-ahoped watershed Taces south, with
me o glopes The loeatlion of the watershed

divide at the soubthw nay the wetershed is zlong & very

low alluvial oy and mey permit exbansive lesl

Tron the walbershed to the
., bthe area is 169 seres, or about 0,20 souare miles:
2.9% milesy commachtness coefficlent 1.61, con~

{3
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v elther of the other two watersheds, with @
hich probabllity of floodling 1P o storm braverses the watershed

L 3 ! L.
from north to south. Less than ome per cent of the waterashed is
outeropped, and the drainage pattern ls deddritiec., There are three

&

major tributaries to the malin stresm, and the apparent dralinaze

¥

Pt

lensity is more than 2 miles per square mile. Considering all
characteristics, sn intense storm over this watershed could result
in severe f[looding, varticulasrly following harvesting.

lith the excepltlon of the northern portion, thres-quarters
of which hag alkready been harvested, the slopes are about the

aame as those on Fiyna Creek Road construction




to include e syur alonsz the west side of the wabtershed located
about one-helf of the distance up the slone: this road will tie
into the main haul road on Headow or Horse Creek and wmay cross

the upper end of the waterahed to connect with the

rosde at that polant. Most of the tinmber %o be harvested will be

wahorahed via the southeast corner aorons

would reculire additional care
norvion of the drsinaze ares.

OF the 80 per cent of the wetershed remelning in timber, 64

g I . [ N 2 . S s A, s peniiy e
ser cent 1s in pure Douglas v, and 10 per cent

sy 51 % Nl . N {
and alder-Douglos fir miztures (5).

Controls are ginllar to the bbher twe watersheds, excent

the welir iz of the Columbus Deep Noteh tyve. A precipliitation

and & solar radiometsr are located at the site of the fish frap,
about 50 yards downsitresm from the welr. Double~mass snalysis
by the deologleal Survey indicales a change in the velatlonship

betkoen the streamfilow on Needle Pranch snd Flynn Oreek, with the

m

streamfliow of the Tormer flret exhibiting o decresse during the

first Tew months of 1980, The cutoff wall of the weir is astlbached
to the headwall of the culvert which carries the stresnm underneath
the Georpla~Pacific maln heul road, and this culvert was gllegedly

lengthened in eavly 1960, It is pogsible thet the use of heavy

pould have cracked the wall, althoush no defect is

agulone

vigible, snd caused the gpparent decrease In streamflow.
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seotion of the County Boad

by consbructin

culverts Lo brin

o
LTy

diteh under the road and

%, with the permission of the Forest Service

surfece drainage on that ssetion of voad (G)

for a distance of about 300 feet (Figpure 6).

A

P

of this erosion mey be studled prior to rehablliitation, bub the

latter should be accompliched w@ll in advance of logs The re-

3

pilitation work here may be incorporated with

the rosdbhsd

g foundation For sn ingtrunentetion access voad inte the heapri

of the wabershed (or for the nailn logging road, asccording to plans

Poreat Hervice)
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Progent proelpitation reoords are oblained at the lowest

point on the watersheds, iIn Tact, below the elwgation of bthe welrs
in each case. uch locatlon iz not gatinfectory for determination

of bthe precinitation on the watershed itselfl, particuvlarly in the
Coant Ranpe where btovography has 2 grest influence on totsl pro-
elpitation, nor is such loecotlon sultable for determination of
times of conceonbtration. Since vecords have been kept for several
vears st the present location, however, it would be a lose of dots

to move or terningte the recording gagmes at this time. These

rather, should be suvplemented snd, after adequate correlatlon wit
newly-eatablished games on the watershed, removed.
%. work up Preciplitation Intensity Record forms Tor sach of

the three and keep them up to date:

G,  Standard 3. Buraeau 8%) ashould be

sl

loaated on the watersheds proper at the rats of about 1 per hundped

thus, twoe on yanch, five ou

It Lo the vroximlity of Flynn

2

hound

could be loented near the

on anch wataershasd,

sar of
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ing operation (or

ned in the cleared aresa

Mot

Comslderable attention has been glven to the type of streanm

ngstellation to be usged within the wabtershed (i.e., Deer

roek), where informatlon on n smaller scale can be derived. These

should be located on small watersheds where the land use above

)
&
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&

]
e
ey
.
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mogensous . It ig lmportant thalt the

. e el gy e % R S . . N 4 s § ey oy e E ns '
shove asch wolr be conshbant so that sccurate deterninstlons con-

oy

cerning sediment can be made {(the orinclipel jusbtification for the

atyann go that gsedinent date collected at the moubk of

o

1o breibutery cen be adeguately documented as to relatlon Lo

and guasatity and Ioestion of ercsion). Due to sedimentation

soblams, the Parghall and HeTywe {lumes have been rejectad

¢ > =

would necoss

he T, I " e Ty on Ko e s
o the Toct that the
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goelflieatbions were obisined from the Forest Service

woo construched in the Unlversity s metal sho

nabruction and plens are in the Appendixz). For

- . o P oy
areas, the plang

in size by ratics determined

The locations Tor

from examining the logging plang for the

shown in Flgure 7, and were asslgned

to the tentative logging plansg; solls,

alon

end aspect, as well as a ground check on site potentlal:

8, complete Instellation and calibrate all flumes in the

fleld, and establish schedule for lntermittent checks and main-

senanee . Flumes sheuld

e eRlibrated in the approximats ce
of the throst sectlon with a midget current nmeter, and may be
cheeked Tor proper conformsotlion of Tlow with common food coloring

2. dnstall recorder wells, connect pipes, and install re-

for each flume;

10, seb up compubation forms and vrocedures for stresnilow

b3 L3 ke 3 o]

records, such as outlined in Jolmson and Dils (8}, and keep up

Lo datey
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Deer Cresk is

gonecantrated

Ea R Loy 3
ellacty of

woell.  Prog

SN

the moutha of bthe streoans in

,.4;
"
]

downsabrean, Jitionel de

lend use will be non-homogeneous, Lo document soll

cabes the installstion of contlinucus

sedinent data colleetlion, and rislng, ¢ dedlment

ag described and tesbed at the LH. Anthiony Falls Hydraulle Labora-

-

neral use by the deological Survey will be employed.

A gediment sanmpler superstructure hes besn deslsned by the

author for sweclflec Installatlon on the downstream apron of the

Lravezoidal flume (details and specifications are in the Appendiz)

and the apparabus should bhe checked in the Tleld

#¢ streamflow bto determine whether induced turbulence affechts the

which would lead Lo eppronsous streamfliow

11. dreulic propertlos

1

a 2 B 2y i aey o B m
. construet additlonal samolers for esch flume and Insta
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pertaln Lo the overall mans

sbrictly adhered to to mvol

betors 1o

ne operatlons

. .
agdiment deta sho

naistence bebween watersheds and for con-
. Ay inconsistencles should he careiully

ne, and gorrechlive nmeasures baken before

start to Insure adequale control;

ropds should be eonstructed one season Drior Lo

oparations in accovdance with common local practices:

17. 17 funde are made avallable, a carelully-construched,
gravelled road should be bulll on the alluvium, utillizing the old

it from its Tommer bternination to

sxbending

installalti
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zoldal Thwnesg sre in Flgure F.  nly one geb of samplser plansg is

ghown, that foyr the 1 foob Tlume, since the device may be adapled
Tor other slzes merely by reducling the helght of the supporting
angle~irvong above the upper-most shelf.

Thisg sampler was deviged In order to avoid the problems of 1)
non~unifermity of samples beltween different streams both with respeoet

4,

8 baken and te orientation of intake

‘mbﬁ

to stese at whieh the sample !
nozzles in the stream’'s eross section, and 2) difficulty of changing
ganple botitles durdng high water. The Tormer problem is solved by
eontrolling the height of the lntake nozzles with a stesl strip, per~
Torated at 0.107 intervels, to which the nozzles sre wived, and by
mounting the structure directly In the venbter of the flume, suppor-
tad by the Tlume’s crosg-braces, on the downstresm end where 1t will
not interfere with the laminar flow in the throst. The latter problem
is selved by making the strugture light in weight so thal, by removing
the two pins which hold the structure to the oross-braces, the entire
unit ney be removed Tor bottle-~changing.

Additional flexibility and control ils evident: a total of six
{or more, if more shelves are added) samples may be taken elther at
pix different stages, or by pelrs, thus yielding stronger estimates of
sodinment load. Or a single sample may be taken alt the lowest level,
and duplicate samplss above where varietion iz greater.

The cost of the mempler in the 0.8.U. metel shop is egtimated

te 30, mot including the ganple bottles whiech are supplied

by the Geologicsl Survey. The Tinlshed sampler is shown in Plgure §.
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