Channel evaluations ave Ivet made during periods of Lew flow.

Purpose: These procedures were developed to systemize meas-
urements and evaluations of the resistive capacity of mountain
stream chamels to the detachment of bed and bank materials

and teo provide information about the capacity of streams to

ad just and recover lrom poLential changes in flow and/for in-
creases in sediment production.

Uses: The information may be gathered at a "point" for
projects such as bridge sites, campground, ete., or in
complete channel aralyses for fisheries, timber management
water balance or multiple use inventories and planning.
Stream reaches may be stratified by order and geologic type
and sampled to an intensity that meets survey requitrements,
"Point”" as used here always means a reach of sufficient
length to provide the observer with a range of information
on which te base a2 sound selection Trom available alternat-
tives.

Instructions: The card format of R-1 Form 2500-5& and Chis
pdELet field guidcbook are designed to be used together - in
Lhe field. Use a sepatate rating eard for cach length of
stream that apprars similar. Tdentify the reach on Card Form
2500-5A, on maps and/or photos in suflicienL detail so others
‘can locate the same reach at some future time.

The inventory items are completed using maps, aerial photas
and field observations and measurements. Gircle all, estimated
data items that could he measured but weren't. The precision
of measurements will be dictated by the requirements of the
particular inventorv, These standards should be clearly in
mind when the work begins.




The evaluation portion of the inventury requires judgewent
based on experience and the criteria outlined in this

booklet. The condition descripticus, briefly explained on

the tally form, are amplified in more detail im the pages

that follow. As you begin the evaluation phase of the inven-
tory, a few words of caution are in order. Avoid keying

in on a single indicator or a small group of indicators in
making ratings. Since the indicators are interrelated, don't
dwell on any one item for lomg. TE all are used without bias,
the maximum diagnostic valve cam be obtained. Do the best

you can. Experience has shown that over and underratings

tend to balance out. Total rating scores made by inexperienced
persons are often numerically close to the scoves of those
with more experience.

Keep in mind that each item directly or indirectly is designed
to answer Ltliree hasic questions:

1. What are the magnitudes of the hydraulic forces at
work to detach and transport the various organic and
inorganic bank and channel components?

2. low resistent are these components to the recent
stream Elow forces exerted on them?

3. What is the capacity of the stream to adjust and
recover from potential changes in flow volume and/or
increases in sediment production?

The channel and adjacent flood plain banks are subjectively
rated, item by item, following an ou-the-ground inspection.
Circle enly one of the numbers in parentheses for each

item rated, If actual conditions fall somewhere between
the conditions as described, ¢ross out the number given

and below it write in an intermediate value which better
expresses the situation as you see it.

NOTE: Channels cut to bedroek are always rated Excellent.
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DEFINITION OF TERMS AND ILLUSTRATINNS

Upper Bank - That portion of the ropographic eross section
Trom the break in the general slope of the surrounding land
to the pormal high water line. Terrestrial plants and
animals normally inhabit this area.

Lower Banks — The intermittently submerged portion of the
channel cross section from the normal high water line to
the water's edge during the summer low flow period.

Channei Bottom — The submerged portion of the channel cross
section which is totally am aquatic environment.

Channel Bottom

Strcam Stage - The height of water in the channel at the
time of rating is recorded, using numbers 1 chrough 5.

These numbers, as shown helow, relate to the surface water
elevation relative to the normal high water line. & decimal
division should be used to more precisely define conditions,
i.e., 3.5 means 3/4ths of the channel banks are undex

water at the time of rating.

5= Flooding. The [lcod

plain is completely

covered,

4= High. Chavnel full to the
normal high water line.

9= Moderate. Bottom and 1/2 of
lower banks wetted.

Low. Bottom ccvered but very

?.Q_W little of the lower banks wet.
- £
- 1= "pry". Essentially no flow. Water

may stand in bottom depressions.



KEY CARD FUR FIELD FOHK Z500~54

KEY NUMBER ON FLELD CARDS —r

Uipper Bankn -

Lower Banks

Botiom

Item Raled

Landform Slope 1

Mass Wasting or Failure 2
(existing or potential}

Pebris Jam Potential 2
{Floatable Objects}

Vegetalive Bank 4
Pratecliun

Channel Capacily 5

Bank Hock Content 6

Obstructions

1 Fiow Deflectors ki
Sediment Traps
Cutting 8
Deposition 9
T

Rock Angularily 10

Brightness 1

Consol idalion or 12
bParticle Packing ]

Bottom Size Distribution and 13

1 Percent Stable Mulerials

Scouring and 14
Deposition

Clinging Aquatic -

Vegetalion

{Moss and Algae)

o

REACH 1OGATIUN:

Forest “ﬂé&&dﬂ’i_-__w—u
P.H.I.

rme ®/5 No. K_—Qz—m_—ﬂ—zs_—ﬂ.

Gtream

H-l STRYAM HEACH [AVEUTORY and CHANNEL STABILITY EVALUATIUN

Hea.r'h Description &
Uther Tdentilication

Survey Ual.eﬂ 13-24 Tine /30 Obs. DR, —4.5.- D.P.

ST

Bpr. lHst ﬁr[ﬁ
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P . lfll. ﬁﬂf_

¥ey [S5lability Irdicalors by Classes (Fair and Puor on reversas side)
¥ EXCELLENT GLOD
o1 [Bank slope gradient <33, (2} |[Bank slope gradient 30-G0X. (D)
- No evidence ol past or any Infrequent and/or very small.
§1 2 |potential for fulure mass @ Mostly healed over, Low (6)
0 wasting into channel. future potential,
L 3 |Essentially absent from (2) Fresent bul mostly small @
1% imnediate channel area, twigs and limbs,
5 0B+ plant density, Vigor ?0-9C% densily. Fewer plant
4 [and variely suwsresls a @ species or lower vigor (6)
deap, dense, soil binding, supeests 2 less dense ar
roclt mass, decp rool mass.
i ) Anple Uop present plus same hAdequate. Overbunk flows
5 |increases. Peak Tlows cone| (L) |lrare. Widih to Uepih {W/D} @
Laioed. WD ratio <7, ratio H to 15.
658+ wilh laree, angular 2 M) to 658, mostly spall
- __" boulders 12"+ pumerous, (2) boulders to cobbles 6-12", @
-: Hocks amd old logs Cirmly Some present, causing ercsive
" embedded, Flow patiern with= cross currenls aml minor pool
@1 7 four cutting or deposition, @ fillipg, Obstructions and (4)
" Pocln and riffles stable, deflectors newer and less
;" iem,
j Little or none evident, Some, intermillently ai
B [ Infrequent raw banks less {4) [Jontcurves and constrictions,
thin 6" high generally, Haw banks may be up Lo 12", ﬁ
Litlle or no enlirgement Some new ionrease in bar
4 | ol channel or point Lars, @ formation, mostly frem (4)
coarse gravels,
™ Sharp eilges and corners, (1} Rounded cerners and elges, @
_plan: surlfaces roughened, surfaces smooth and flat,
11 | Surfaces dull, darkenet, or (1) Moslly dull, bul may have up @
stained, Gen, not "triaht™, to 39% briphl surfaces.
12 Assorted sizes tishtly @ Muderately pecked with (1)
peecked and/or overlapping, sone_overlapping,
E 13 No chinee ip siwes evidenti, @ Distribution shift slight, (8)
- T Stable materials BO=Liag, Ytable materinls Su-ttrh,
< Less Lhin 5% of the hnltom 5~ aflected. Scoar at
@ 1.4 talTerted Wy =eouring ind @ constriclions and where (12)
dawes ition, prades steprn.  Some
S N deposition in prols,
Abunildant. Grewth lareely Common,  Aleal forms in low
15 | wosie —1ike, dark precn, jer-[(1) ||velocity & poul arcas, Moss @
vini . In swill water oo, here Lot amd svilber walors,

Add valwes: o :.uh calumn ol revord in spaces below,

B2y + 6.2

A isctive ral tnpsie ¥ Exoe | Ter,

EXCETTERT CULIMN TUTAL +[ 2.4

1|-‘b_r1'_o_

*lacures atawr iy be local ty .u!_ius o

Bl-Form 2500=44 Hew, 1279

+t

0D COLUMN TutAlL —=] T2

Total Heach Score,
g3 77-1l4=Fair, 119+=Ponr*
y Foresl Hydrologist)

Side 1,

Add column scores.
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INYERTOHY DATA: {observed or measured on this date) Side
Stream Uilitllj_ft.x “e-DTp'E'('r L“—-x A"eb-_:‘:_;:‘,;“- é?:ur:sil.; lau et’s Amplilicartan blothe Stream Clanne Evataat fan [tems
Stream Turbidivy b Lt R
g::?ontﬂ %, Srder,! . Level fow . bt—ag"mw Ratio ' LR L
'l‘egpera}’;"f"! Air_&ﬁ_u te i‘& chersﬁm_YM— Space on the field [orm permits only the very briefest
F orC of: aler o deseription of the various tumponents.  This field book let
Uderaua.’l‘{*j M‘C— &Hle &Sf = provides, {n the texe wliich ful luws, some of the basfe
Key - S_Ea_hijitj' I_nd.icators by C]asaeH“UH rl;;t f(l]ll:ll!' i:ilhsuppurtlnt' these brief "kurnr.i-ls" uIr core 4
- - . 2 - theught s, ‘hese explanalions are arrauvged in the same order
f Bank slope grag?i_ﬁ} LO-GUK, ] Bank slzu;i:y_nif%.]g—'ﬂ us they appear on tie fleld form,
2 Modrrate frequency & sjze, Frequent ”’: _‘;”"' éarlu-ru' o (12) i
Bl 2 |with some raw spols eruded | (9} ?"-‘df"“’“'l' ;'i'r”‘i zf same. The channbl cross section ig subdivided into three componcnts,
£ by vater during ﬂjﬁ!‘__f_!f’"‘i- ;”ﬂ-’q:te L:J EEL:;Vy amonnte, --(H) . ll:-l focrus your attentlon on the various indicators to be subjec-
- Presert, volume amd size (€3] st 3" inantly larger sizes, | tively evaluated. Onee againg, youy are caut foned not to "key i{n"
- 3 are bolh increasimg, | 7] m"l%l‘nal,n..“.v plus Tewer WAy e item or group of tems. AT that have boeg included
a. S0-70% dennity. Lower vigor| <ﬁ‘je« ‘&-'Ipl:". vigor imdi- (1 . arg interralated and a11 ms; be ustd in an unbiased way to
= 4 Jamostind l‘ﬂ:t'!l‘ =‘~'!:l"| ::: and (v} ::; p:ur. t;-i.sf:ﬂ[ll‘if““‘usl : acllieve consistent evaluations of the vurrent situation,
Form a somewhal st ' ) N root mass. — .
dizecul inuous root_mins. ‘].,r.::.df:ﬁ;:_::' Uverbank {lows Stream channel ratfngs shou i not he attempted wichout
Rarcty N)nt_a.'il_‘ls pﬂ‘spml Kl (1) cnmm(;n. W/b ratio > 29, (4 the preparat lon provided by this Field Guide.  The language
8 | pestkes. (Jcras,51n[IH1121V“r Eam e JOV WS ef the text has been kept rather peneral to avold Jimiting
';;(ljntlom;u);/uuﬁr';%ns'it £ 26) | < 20K -r;c‘h”fragmle.n'.s nf: , GY .i.ts use as a management Loal tp g small geographic area.
& | the 26" éiamehcr rlass. pravel sives, 1-—)___01-'_ “—:"- -— These gencral r.jwsvript'lons, coupled with your local exper-
" Modurately frequent, moder- Fraquent Dbﬂ'-”-'c"'w": an ~ ienee, will stimulate mental Images of {ndicator comditions
r ate{y unstable obstructions defleclors cause b??h ':’K‘O (8, which, when shared with fellow workers, will lead to consjs—
;l 7 | & deflectors move wiih high| {&6)|{sion yearlone. 53‘5’;’"""' tent, reproducible ratings.
water causing bank cutting traps f“”" channe :
H and Filling of peonls. - migration oy:ur'rmfﬁ -- Hlustrations in the text should be considered general in nature
3 Significant. Cuts 17"-24" Alnost c”";:,':'";)l.}sh' raile f16) and nat specific for all siruations. It 1s suggested thar Jocal
=l g |hirh. Root mat overhanes {12)llsone over : “I;gr;-eq-'t;.nt. conditions be photograplhed and the pictures added to thig Field
and sloughing evident.‘ ;:iei:izze;;;:nﬁi T of e Guide to achieve local uniformicy,
Moderatle deposition ol new ¢ PRI i 16
9 |gravel & coarse sand on 12) doml;lanlzidr;:':‘:- g:s;::l;:n:;lt. tes A word of addit{ional cautfon: Keep the scale of the reach being
old and some new bars, Acﬁ ezz;;ded Tn mll dimen- (6) cvaluated in context with the seale of dimensions given in the
1o jCorners & edges well round (M :?Onsr surtacrs smooth, text and on the fnventory Form. Rating items were taylored for
ed in two dimensions., 3 predD;ianEly bright, G5&+, (%) and best Fit the 2nd e 4th order stream reaches. Very smaltl,
11 Mixture, 5('"59? dull 21% (3) exposed or scoured surfaces, unbranched, first order segments will require a scaling down
bright, t 198 19... 35; en;. No packing evidenl. Loose {8) of sizes while the larger stream and river reaches will require
12 NC]!::;l{n-‘aij‘_:::’_:n?"zg;r;'ap (6} assortment, easily moved. some mental enlargement of the criteria given to fit the situation.
#1100 - A * y|[Marked distrihution change., 16
HI g'ﬁiﬁl*ﬁa‘imﬂf-fﬂnﬂgs (1) S"al”ehm“i&&l? (:p_ﬁuiltto:n ! STHEAH ORDER CLASSIFICATION
= VI i More ihan al th
- 20;2%]_8.; :_EEE:(:;.U:::{S:;:‘S (18) in a state of flux or {(24) ¥irst order streams are unbranched reaches fnum! usual ly
" corstrictions, and bends, change nearly yeariong. ) lut wot exclusively at the head of dr-mnage.busws. Second
Some fil)ing of pools, " or arder reaches are formed when two o more first order
Présent but spolly,; mostly Perennial types scarce hort | (%) rodedtes come together and so on qs tllustrated below.
15 | in tackwater areas. Season-| (7){labsent. Yellow-green, -5£
al blooms make rucks slick. teem bloom may 'be Prﬂfh'{: =
FATR COLUMN TUTAL —~{ f PUOR CULUKN TUTAL [ 6}
Size Composilion of BHollom Materials (Total Lgnll?fl‘f') 30 x
1. Expored bedrock............ O 5. Small rublle, ’:6 M
2: Large boulders, '_‘,’G'Dia.... f; f; g?:;s:ri:::;elé :..I’ N ]
” ' 5 L . L Tt
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Upper Channel Banks

The land area immediately adjacenk to the stream channel is
nermally and Lypically a terrestrial environment. Landforms
vary [rom wide, llat, alluvial flood plains to the

nartow, sLecp termini of mountain slopes. Intermitlently this
dry land flood plain becomes a part of the water course. Forces
of velocity and turbulence tear at the vegetation and land.
These hydraulic forces, while relatively short lived, have
great potential for producing onsite enlarpements of the stream
channel and downstream sedimentation damage. HResistance ol the
component clements on and in the bank are highly variable. This
section is designed to aid in rating this relative resistence
to detachment and transport by [loods.

A. Landform Slope: The steepness of the land adjacent io the
stream channel determines the lateral extent and case to
which banks can be eroded and the potential volume of
slough which can enter the water. All other factors being
equal, the siteeper the land adjacent to the stream, the

grealer Lthe potentilal volume of slough materials. 100

The 60% limit for poor was selected as a conservative
gravitational repose angle for unconsolidated soil /
materials. Hlopes stecper than this are rated poor V
because Lhey would erode into the stream by gravity

other ratings built on this 1limit and are arbitrarily
set as follows:

1. Excelleni: Side slopes to the channel are gcnural]y/
less than 30 percent on both banks.

60

2. Good: Side slopes up to 40% on one or occasionally /

hoth hanks.
3. Fair: 8ide slopes to 60% common on onc or hoth banks.

4. Poor: Steep slopes, over 60%, provide larger velumcs 40

of soil for downstream sedimentation for eaech incre-
ment of lateral bank cutting. s

PERUENT SLOPE SCALE

old thin page af avms LengthJmateh the slope of the fopography

with e pereent gwlope Iines on the seale alvooe.

Masling lacard  This rating invelves caisCing, om
ential Jdera

1

acal Trem Lhe gofl mont le and deswns. Lope
moverenl inlo walerwar:s ol yelatively jarge picees ol
arowmd,  Mass movenent ol hanls by slamping or sliding
introduces large volumes of soil and «debris inta the
chimoe L swldenly, consing constrictions or complete
damming Tollowed by inercascd strem low velocities,
cutting pover and sedimentation rates. Conditions
deteriorate in this clenemt with prosimily, Irequency
amd size of the mass wasliog ateas samd with progressively
poorer internal drainage amd steeper terraio:

bxeellent:  There is no evidence ol mass wasting that
has or conld reach the stream chaneel,

2. Lood: There is evidence ol infrequent andfor very
small slumps,  Those that exist may ovcasionally he
"raw™ but predominately Lhie areas are revegelated
and reiatively stable.

3. Fair: TFrequency amd/or magnitude of the mass wastiag
sitnation increases to the point where norwal high water
aggraviates the problem of chamnel changes and subsequent
undercutting of unstable areas with increased sedimen-
tacion,

4. TPoor: Mass wasting is not diflicult to deteet becausce
ol the frequency and/or size of existing problem areas
or the proximity of banks are se close Lo potential
slides Lhat any increases in the flow would cut Ll toe and
may trigger slides of significant size to cause Jdown-—

stream water qualily problems for a number of years.

‘c. K}
. ‘\ : o
less v o o4 slepes deiec?or arte the s tream chamel.,
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Debris Jam Potential Floatable objects are deposiled on
stream banks by man and as a natural process of forest
ecology. By far, the bulk of this debris is matural in
origin. Tree trunks, limbs, twigs, and leaves reaching

the channel form the bulk of the obstructioms, flow defiec-
tors, and sediment traps to be rated below. This inventory
item assess the potential for increasing these impediments
to the natural direction and force of flow where they now
lay. It also includes the possibility of creating mew
debris jams under certain flow conditions.

1. Excellent: Debris may be present on the banks, but
1s so situvated or is of such a size, that the stream
is not able to push or float it into the channel and,
therefore, for all intents and purposes, it is absent.
In truth, there may be none physically present. Doth
situations are rated the same. -

2, Good: The debris present offers some bank protection
for a while but is small enough to be fleoated away in
time. Only small jams could be formed with this material
alone.

3. Fair: There is a noticeable accumulation of all sizes
and the stream is large enough to float it away, at
certain times, thus decreasing the bank protection and
adding to the debris jam potential downstream.

4., Poor: Moderate to heavy accumulations are present due

to fires, Insect attack, disease mortality, windthrow,
or logging slash. Hiph flows will Ffloat some debris
away and the remainder will cause channel changes.

TR 1 T e = i{? 3
A sendes of dohnis fams of smalt size materials
Libe the one shown in the centen of this photo
cause this item to be hated "Poox",
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Vegetative Bank Protection: The soil in banks is held in
place largely by plant ronts. Riparian plants have almost
unlimited water for both erown and root development ., Their
root mats generally increase in density willt proximily Lo
the open channel. Treas and shrubs generally have deeper
root systems than grasses and forbs. Roots seldom extend
far into the water table, however, and near the shore of
lakes and streams they may be comparatively shallow rooted.
Some species are, therefore, subject to windthrow.

‘In addition to the benelits of the root mat in stabilizing

the bhanks, the stems help to reduce the velocity of flood
flows. .Turbulence is generated by stems in what may have
baen laminar flow. The seriocusness of this energy release
depends on the densilLy of both overstory and understory
vegetation., The greater the depsity of both, the more
resistence displayed. Damage from turbulence is preatest
at the bank edge and diminishes with distance from the
normal channel. Other factors to consider, in addition to
the density of stems, are the varicties of vegetation, the
vigor of growth and the reproduction processes. Vegetal
variety is more desirable than a monotypic plant communilLy.
Young plants, growing and reproducing vigorously, are better
than old, decadent stands.

1. Excellent: Trees, shrubs, grass and Fforbs combined
cover more than 90 percent of the ground. Openings in
this nearly complete cover are small and evenly dispersed.
A variety of species and age classes are represented,
Growth is vigorous and reproduction of species in both
the under- and over-story is proceeding at a rate to
insure continued ground cover conditions. A deep,
dense root mat is inferred.

2, Good: Plants cover 70 ta 90 percent of the ground.
Shrub species are more prevalent than trees. Openings
in the tree canopy are larger than Lhe space resulting
Erom the loss of a single mature individual. While the
growth vigor is generally pood for all species, advanced
reproduction may be sparse or lacking entitrely. A deep
root mat is not continuous and more serious erosive
incursions are pessible in the openings.

3. TFair: Plant cover ranges from 30 to 70 percent. lack
ol vigor is evident in some individuals and/er species.
Seedling reproduction is nil. This condition is tanked
fair, based primarllyon the percent of the area not
covered by vegetation with a deep root mat potential
and less on the kind of plants that make up the over-
sLory.

4. Poor: Less than 50 percent of the ground is cuvered.
Trees are essentially absent. Shrubs largely exist
in scattered clumps. Growth and reproduction vigor
{s generally poor. Root mats discontinuous and
shallow.

11
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Lower Ul |

The channel zone is located between the normad high catvr ol
Tow waler Tines.  Both aquatic and terrestrial plant. o
wrow here bul normally their density is sparse.

The Fower channe D bank:s: det bne the present sLream width,
Stability ot these chamel bhanks is indicated wder a
given Tow regimen by mivor and almest imperveeptable chiang
i chanmne b width from vear Lo year. o olher words, concrom
teol al the water vaviromeent inte the Tand enviromment is nil.

Pinler comditions of increeasing channel e, Che i . oy

vedben amd both cotting thonk eneroacineent ) and deposilion

thant cilension) beyin, msaally a0 hemds aml poiuls of anp-

striction. Culting is evidenced by streeoening of the Joeer i
lemFs, Dventwalle tee baoks are umlercut, follo
el s boping. Ih.-'jmsilinn beliind rocks or bank protru.ions
inervasc i benpth and depih.

by etacking

As The chommel is wiilened, 00 mav also be decprmad 1o
decontneealate e ine seascd valime o flose, oy conveniener
vitl elemaes ol elomne ]l bottorns are ohsebved separale ]y
add tast in s evaluation scheme.

Ao Channe Ll Capaeily: Channed width, depth, svadical, ad
reuchoess determine the volume of water which can be
transmitled.  ver Cizne cloune] capaecits has adjusted
Lo the size ol watershed above the reach rated oo
clizate, and to clanses of vegebation.  emc imdicator
ol change are wideniog and/for decpening of U clemme )
sivich affects the ratio of width to depth,  Khen 1!
capackty s excccded, deposits ot soil are Tound on
the banks and orpanie debris mav b Lo ung: wp i
the bank vewelation,  These arc copressions ol e
vl recenl 1 lood cvent. Indicators ol condition. aa

e sl ieall or inpe b

to Vimd, but Jdo vour best Lo oeslivate wlult noroeal et e

Teoent as= a0 vear or Lo Gago may

Areoamd whether thie present cross secelfon is ROTTRI R J
haned Le the Toand wigheoal bank deteriorat ion.

o taeellents Uross sectional area is ample for e oot
|1:x-:|l~‘.. Ve lutes plus sone addivional, i1 pecded. Doy
bank 1 loods are rare. Widih Lo depth ratio de: o g
Fo deve. £33 wide 2 6 duep = ).

doo ool Adequate vross scelional areid containe raed
1-0- Mo tlows. Jidih Lo depth ratio 8 1o 15, bl
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oo Fair: Chamel barely vontains Lhe el runerl i
AVET e velrs or Jess, Widlh Lo depth 1ating ropee
from % ta 29,

h. Moor:  Channed vapacity peneralty frealequate,  Oyer-
bank Taods quite commun as indivated by kind and
condit fon of the hank plants and the pesition and
acceymulation of debris, Width to depth ratio 25 or
more.

Hank Rock Conter
make.op tie chamnel hank will reveal the relative
resistence of this Cumponent
Stnce Lthe banks are

Coulent:  Examinalion of the materiats Lhat

to deLachiment by | low forees
perennially aml interaittentty both
agualic sl Lerrestrial eovirmment s, hese siteg are
harsh lor most plants Lhat make up both types. Vepo-
tatiom is, thercfore, penrerally lacking and it is the
volome, size and shape o the rock compunent which pri-
marily determine the resistence o flow Torces,

A soil pit need nol be dug. Surface rock and exposed
cut banks will enaile vou e calvgurize this jtem as
lisled by pereentage mges on the licld Torm,

I. BExcellent: " Hock makes up 65% or more of the veolume
of the banks. Within this rock matrix large,

angular boulders 12" (on their largest axis) are
numerous .

2. Good: Banks 40-65% rock which ave mostly small
boulders and cabble ranging in size from (b-12"
mean diameter.,  Some may be rounded while others
are angular,

3. Fair: 20407 of bank vol unte rock,  While some bi
rock may be preseni, most I'all inte Lhe 3-n”
diameter class.

s

4. Poor:  Less than 20% rock Iy

ments, mosl Iy ool

gravel sizes 1-3" in diameter,




G. Obstructions and Flow Deflectors: Objects within the

stream channel, iike large rocks, embedded logs, bridge C. Obstructions and Flow Deflectors {Continued)

pilings, etc., change the direction of flow and soue- ——=

times the velocity as well. Obstructions may produce : 1. Excellent: Logs, rocks, and other obstructions tp
adverse stablility effects when they increase the velucity flow arg_firmly emheddeé and produce a pattern of
and deflect the flow into unstable and unprotected banks flow which does not erode the banks andphottom or
and across unstable bobtom materials. They also may pro- cause sediment buildups. Pool Tiffle relationship
duce favorable impacts when velocity iIs decreased by stahle.

turbulence and pools are formed.
2. Good: Obstructions to [low and sediment traps are

Sediment Traps: Channel obstructions which dam thclfluw ' present, causing cross currents which credte some

partly or wholly form pools or slack water areas. The migor bank and bottom erosion. Some of the ohstruc—

peols lower the channel gradient. With this less of - tions are newer, not firmly embedded and move to

a + Al ?

energy the sediment transport power is Breatly reduced. new locations during high Flows. Some sediment 1is

Coarse particles drop out first at the head of the pool. b trapped in pools decreasing their capacit

Some or all of the Fine suspended particles way carry pacity.

on through. 3. Fair: Moderarely Erequent apd quite often unstable
- obstructions, cause noticeable seasonal eresion of

Emhedded logs and large boulders ean produce very stable
natural dams which do not add te channel instability.
Some debris dams and beaver dams, however, are quite un-
stable and only serve o inerease the severity of channel 4.
damage when they break up.

the channel. Considerable sediment accumulates be-—
hind obstructions.

Poer; Obstructions and traps se frequent they are
intervisible, often unstable to movement and cause

a continual shift of sediments at all seasons. Since
traps are filled as soon as formed, the channel migrates
and widens.

The effectiveness of these sediment traps depends on pool
length relative to entrance velocity. The swifter the
current, the longer the poel needed to reach zero velocity.
Turbulence caused by a falls at the head of the pool
shortens the lengeh required ko reach zero velocity.

How long these traps are effective depends on depth and
width as well as pool length and, of course, the rate of
sediment accretion.

Items of vegetation prowing in the water, iike aliders,
willows, cattalls, reeds, and sedges are also efflective
traps in some locations and reduce flow velocity and
sediment carrying power.

j 5 . of- . - ST A .ul“:y
Same focation as shown on page 14, but Lovling upsiream,

Qbstruction Like this could become the nucleus of a delais jam.

x,.~,=kl-4
~ e iy o A ;i “ " - — . a&ik "i.l‘
Overturned shorelfine thees become obstructions and §Pow defleetons
as shotn feve. 1§ frequent in the reach, rate this item "Poon®,
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Cutting and Deposition are concommiitont processes. Yoo
can't have one without the other. llowever, it i& possible
for each to he taking place in different reaches of the same
stream at the same time, and hence the separation for classi-

ficatien purposes which follows.

D, Curting: Onc of the first signs of chamel degradation
would be a luss of agualic vegetatlion by scouring or
upruoting. Some channels are naturally deveid ol aguatic
plants and here the first stages would be an increasce in
the steepness of the channel banks. Beginning near the
top, and later extending in serious cases to the total
depth, the lower channel bank becomes a near vertical wall.

IT plant roets hind the surface horizon of the adjacent
upprr hank into a cohesive mass, undercutting will follow.
This process continues until the weight of overhang
causes the swod Lo erack and subscquently slump into

the channel. Differential horizontal compactien and
textury could alse result in wndercut banks even with

mam absence of vepetalive cover. There are some loosely
consol ldated hanks that with or without vegetation are
literally nibbled away, never developing much, if any,
averhang,

cellent: Very Little or no cutting is cvidenL.

Raw, erodipng banks are infrequent, short and pre-
dominately less than 6" high.

2, Good: Some intermitteat cutting alomg channel out-
curves and at prominent constrictions. Eroded areas
arc equivalent in length to one channel width or less
and the vertical cuts are predominately less than 127,

3. Fair: Significant bank cutting occurs frequently

in the reach. HRaw vertical hanks 12" to 24" high are
prevalent as are root mat overhangs and sloughing.

4, Togr: Hearly continuous bank cutting. Some reaches
have vertical cut Taves over 2 feet Lkigh. Undercutting,
sod-root overhangs and vertical side failures may also
he Frequent in the rated reach.

oL NSRRI NP
Poox hank cond{tions at this bewnd are evident.
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pepesit oo Lower band b | oarea s e e -
shovper perlions of e vt bl peri o ter uel

b rathier narroew strips ol and that ooy sliznt oo
tunity Tor depoesition,  Lxcepl ions Lo (his statement

abound sinee deposition is often noted on the Tee side
ol large rochs and lew defl lectors which form natural
jettics. lowever, thuese depesils tend to be short and
narrew. Un the less sleep, lower banks, deposition during
recesgion From peak flows can be quite Targe. The appear-—
ance of sand and gravel bars where they did not previously
exist may be one of (he [irst signs of upstream crosion.
These bars teml to grow, primarily in depth and length,
with continued watershed discurbance(s). Widtly changes
are in a shoveward direction ns overilow deposition takes
place on the upper hanks. DMaemsional deposition “groweh"
is Hmlted by the size aod arientation of the obstructions
o flew aleng the channel banks, [lew velecity and a con-
tiuuing upstrean sediment supply.

Beposition may #lso vecur on the inside radii eof bends,
particularly if active culbting is taking place on the
opposite shore.  Also, deposits are found below constric-
tions or where -there is a sudden flattening ol stream
pradient as ocecurs upslream above gealogic nic points.

1. :: Very liltle or o deposition of {resh
: sand or gravel in channel bars is straight
reaches or point bars on the inside banks of curved
reaches.

2. Some fresh deposits on bars and bebind obstruc-

ions. Sizes tend to be predeminately From the larger
size classes - coarse gravels.

3. TFair: Deposits of fresh, coarse sands mand gravels
ohserved with moderate freguency. Bars are enlarping
and pools are [illing so riffle arcas predominate.

4, Poor: Extensive deposits of predominately fresh,

, [ine sands, some silts, and small gravels. Acceler-
ated bar development cammon. Storage areas are now
full and sediments are moving even during low flow
periods. -

R
Pogh ¢
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B. Brightness: Rocks in morion "gather no moss™, algae
or stain either. They become pelished by frequent
tumbling and, as a general rule, appear brighter in
their chroma values than similar rocks which have
remained stationary. The degree of staining and vege-
tative growths relate also to water temperature, seasons,
nutrient levels, etc. In some areas a "bright" rock will
. be "dulled" in a matter of weeks or months. In another
it may take years to achieve the same results, Never—
theless, even slight changes during the spring runoff
should be detectable during the next summer's survey.
Look first For changes in the sands and pravels.

I1I. Channel Bottom

Water flows over the channel bottom nearly all of the time
in perennial streams. It is, therefore, almest totally an
aquatic envircnment, composed of inorganic rock constituents
found in an infinite variety of kinds, shapes, and sizes.

It is also a complex biological community of plant and
animal life. This latter component is more difficult to
discern and may in fact, at times and places, be totally
lacking.

Both components, by their appearance alone and in combination,
offer clues to the stabijlity of the stream bottom. They are 1.
arbitrarily separated and individually rated for convenience

and emphasis during the evaluation process. Because of the '

high reliance on the visual sense, inventory work is best

accomplished during the low flow season and when the water - .

is free of suspended or dissolved substances. If ratings '
must be made in high Flow periods, sounds of movement may 2.
be the only clue as to the state of flux on the bottom.

Excellent: Less than 5% of the total botrom should
be bright, newly polished and exposed surfaces.

Most will be covered by growths or a film of organic
stain., BStains may also be from minerals dissolved
in the water.

some of which may be on the larger rock sizes.

A. Aongularity: Rocks from stratified, metamorphic form- 3., Fair:
ations break out and work their way into channels as
angular fragments that resist tumbling. Their sharp
corners and edges wear and are rounded in time, but
they resist the tumbling motion. These angular rocks 4.
pack together well and may orient themselves like
shingies (dmbricated). In this conFfiguration they are
resistant to detachment.

About a 50-50 mixture of bright and dull
with a 15% leeway in either direction {i.e., a
range of from 35 to 65% bright materials).

|
|
Good: 5 to 35% of the bottom appears brighter,

Poor: Bright, freshly exposed rock surfaces pre—
dominate with two-thirds or more of the hottom i
materials in motion recently.

In contrast, igneous rocks often produce fragments that
round up quickly, pack poorly and are easily detached
and moved downstream.

ing exbibited and, secondarily, the smoothness or polish
the surfaces have achieved. Some rocks never do smooth
up in the natural environment, but most round up in cime.
Both conditions, of coutrse, are relative within the
inherent capability of the respeetive rock types.

‘ “a C’ y ; Mostly Bright ) ;
o ’ !

-:'}""..1":'
Subangular Rounded

Angular 18 19 1




Consolidation (Particle Packing): Under stable conditioms,
the array of rock and soil particle sizes pack togeth?r.
Voids are filled. Larger components tend to overlap like
shingles (imbricate)., So arranged, the bottom is quite
resistent to even exceptlional flow forces. Some rock
types (granitics) are less amenable to this packing
process and never reach thestable state of others like

the Belt Series rocks.

1. Excellent: An array of sizes are tightly packed
and wedged with muech overlapping which makes it
difficult to disledge by kicking.

2. Good: Moderately tight packing of particles with
fast water parts of the cross section protected
by overlapping rocks. These might be dislodged
by higher than average flow conditions, however,

3. Falr: Moderately loose without any pattern aof
overlapping. Host elements might be moved by
average high flow conditions.

4, Poor: Rocks in loose array, moved easily by less
than hight flow conditions and move underfoot while
walking across the bottom. The shape of these
rocks tends to be predeminantly round and sorted
so that most are of similar size.

Excellem:

Poor

S5ide Viewe of Substrate
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4. Poor: Marked, a promounced shift.

D. Bottom Size Distribution and Percent Stable Materials:

Rocks remaining on a stream's bottem reflect the geologic
sources within the basin and the flow forces of the past.
Normally, there is an array of sizes that you expect to
see in any given local. After a 1itkle experience, you
begin to "sense" abnormal situations. Generally, in the
mature topography typical of the Northern Region of the
Forest Service and much of the other wastern Regions as
well, the flow in the small, steep upper stream reaches
is sufficlent to wash the soil separates and some of the
gravels away. What remains is a gravelly, cobbly stream
bottom. In the lower reaches where the gradient jis less
and flow is often slower, deposition of the “fines"
eroded above begin to drop out. The separates of sand ,
silt, and some elay begin to cover the coarser elements.
Except where trapped in still water areas, these fines
tend to be in constant motion to ever lower elevations.

Two elements of bottom stability are rated in rhis item:
(1} Changes or shifts from the natural variation of com—
ponent size classes and (2) the percentage of all com-
ponents which are judged to be stable materials. Bed-
rock, large boulders, and cobble stones ranging in size
from one to three feet or more in diameter are considered
"stable" elements in the average situation. Obviously,
smaller rocks in smaller channels might also be classed
as stable. The sizes are given only to guide thought.
Bedrock as' a major component of bottom and banks, no
matter what size the channel or how the other elements

j
rate, always tresults in an excellent classification of |
that reach. ‘

1. Excellent: There is no noticeable change in size
distribution. The rock mixture appears to be nor-
mal for the kind of geologic sources in the basin
and the flow forces of streams of this size and
location in the watershed.

If a shift or change has taken place so there are ‘
greater percentages of large rock in the smalj : .
streams and smaller sizes in large streams, the
condition class most appropriate shonld be checked.
It is a matter of degree as follows:

(Stable Materials 80-100%).

2. Good: Slight shifc in either direction.
(Stable Materials 50-80%).

3. Tair: Moderate shift in size classes,

(Stable Materials 20-50%).

(Stable Materials less than 20%).
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Scouring and/or Deposition: Items of size, angularity
and brightness already rated above should lead vou to
some conclusions as to the amount of scouring aﬁd/or
deposition that is taking place along the channel bottom,

1. Excellent: §either scouring nordeposition is much
in evidence. Up to 5% of either or g combination
of both may be present along the length of the
reach; i.e., 0-5 Feet in 100 feet of channel length.

2. Good: Affected length ranges from 5 to 30%. Cuts
are found mostly at channel constrictions or where
the gradient stcepens. Deposition is in pools and
backwater arcas. Sediment in pools tends to move
on through so pools change only slightly in depth
but greatly in composition of their size classes.

3. Fair: Moderate changes are occurring. 30 to 505
of the bottom is im a state of Elux. Cutting is
taking place below obstructions, at constrictions
and on steep grades. Deposits in pools now tend to
fill the poel and decrease their size.

4. Poor: Both cutring and deposition are common; 50%
plus of the bottom is moving mot only during high
flow periods but at most seasons of the year.

22
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Aquatic Vegetation: When some measure of stabilization
of the soll-tock components is achieved, the channel
bottom becomes fit habitat for plant and animal 1ife.
This process begins in the slack water areas and eventu-
ally may include the swift water portions of the stream
cross section. With a change in volume of flow and/for
sedimentation rates, there may also be a temporary loss
of the living elements in the aguatic environment. This
last item attempts to assess the one macro-aquatic bio-
mass indicator found to best express a change in channel
stability.

Clinging Moss and Alpae: These lower plant forms do not

have roots but cling to the substrate. They are low
growing and may first appear as a green to yellow-green
slick spot on the bottom rocks. Moss plants continue
with slight variation in color but no great change in
mass form season to season. Algae by contrast have a
peak of growth activity and then die off in grear numbers.
The slippery conditions they produce persist after death,
however.

Both algae and moss inhabit the aswift water areas as well
as the quiet pools and backwater portions of the stream
bottom.

1. Excellent: Clinging plants are abundant throughout
the reach from bank to bank. A continuous mat of
vegetation is not required but moss andfor alpae
are readily seen in all directions across the stream.

2. Good: Plants are quite common in the slower portions
of the reach but thin out or are absent in the swift
flowing portions of the stream.

3. TFalr: Plants are found but their occurrence is
spotty. They are almost totally absent from rocks
in the swifter portions of the reach and may also
be absent in some of the slow and still water areas.

4. Poor: Clinging plants are rarely found anywhere in
the reach. (This is .an unusual situation but could
happen under a combination of adverse envirommental
conditions).

Channets with this mich moss are nated "Excellent"

23




&

Management Implications

After beating the brush, getting your feet wet and fighting
insects, you have established a series of channel ratings.
You may now ask, "What do these numbers mean and how are they
used in making a management decision?™.

By now you know this subject is complicated and precludes
indeptlh answers here, The following brief answers may
satsify you or they may raise more questions. When this
happens, it's time to consult your Forest hydrologise for
detailed, specific answers.

The numbers and the adjective ratings they relate to

mean what they say. A stream channel reach that rates
"poor™ has a combination of attributes that will require
more judicious upstream management of the tributary
watershed lands than one rated "excellent". This rating
procedure was not designed to fix blame for poor land

and water management or to reward good management, although,
in time, it could be used for this purpose. Before passing
judgment, be aware that natural, undistrubed watersheds may
exhibit poor lhydologic conditions. Conversely, a highly
developed and used watershed may have a drainage network in
goed hydologic shape. The rating system will therefore
have the most wvalue to land managers who have definite water
management goals, who can relate these to impacts of other
resource uses and activities, who understand natural limita-
tions, and whoare willing and able to use the system to definc
the risks they are willing to take to maintain or alter the
status quo.

One use of this rating system is to assess conditions and
define impacts along short reaches of stream. Channel
conditions can be evaluated in terms of stream stability
and potential for damaging water quality at eculvert and
bridge sites, at campgrounds and administrative sites or
wherever livestock and wildlife concentrate near or across
a water course. A channel rated "poor" at a culvert site,
for example, cannot withstand as much constriction or
gradient change as one rated “good". Armed with this
additional knowledge, the decision could be to change
locations, redesign the intallation or select a different
type of structure to protect the aquatic habitat.

The primary use of this system is to assess entire channel
systems within a2 watershed and to use the results in
conjunction with other hydrologic analyses to augment
silvicultural prescriptions. Rapid changes in the density
and areal extent of vegetation on a watershed can increase
stream discharges. Channel systems rated "excellent"
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can withstand these increases with less damage than
systems rated "poor"., "Poor" systems can withstand
gradual changes better tham abrupt changes 1in the
discharge regimen.

To calculate an overall rating for a stream system, (1)
multiply the length of each reach by its numeric rating,
(2) add the weighted products of all reaches in the system
and (3) divide by the total length of the system.

For example:

Reach A : 3.2 miles x 80 (fair) = 256
Reach B : 0.5 mlles % 100 {poor) = 30
Reach C : 2.0 miles x 40 (good) = &0
Total : 5.7 miles 386

Stream system average: 386 + 5.7 = 68 (Good)

Land and water should not be managed om the basis of
averages. In the above example, the ﬁtreaﬁ system is
composed of three reaches which rate good” on the
average, but a "weak 1ink" has been identified. Reach

B is in “poor" condition. One of the ?bvinus uses of
this system is to ildemtify “weak links" and to discover
what, if any, opportunity exists to correct the conditien.
It matters little if the damaged area 1s matural or man-
caused. The discovery of 'weak links" should reasonably
alter upstream land management to the extent necessary
to achieve stated land and water management objectives.

The procedures should ultimately serve as a check and

a measure of management success, The net effects of
each new increment of change within the watershed
management wnit will ultimately be expressed in the
condition of the stream channel responding to a new
hydraulic regimen. Prudent managers will seek these
trend data by periodic reappraisal of channel conditions
and respond to adverse changes before impacts to the
water resource become unacceptable and unalterable.
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