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LOCATION AND DESCRIPTION

WalI Creek, l-ocated near the town of Monument, oregon,
drains a 200 square rnile watershed in the North Fork of the John
Day River (NFJD) subbasin, and accounts for approxinately I
percent of the NFJD area. The hlatershed is located in the north-
central portion of the subbasin, between Madison Butte, on the
divide with willow creek to the north, and the town of Monument,
oregon, on the North Fork of the John Day River, to the south
(Figure 1,  Ecosysten Report) .  The conf luence of waLl creek is
22.5 stream miles upstream fron the conf l -uence of the North Fork
with the rnain John Day River.

Wal l  Creek ar ises at  an elevat ion of  4600 feet and f lor^/s
east to south to the conf l-uence with the NFJD Rj-ver, at an
elevat ion of  206o feet.  Major streans draining waLl creek
include Big waI l ,  wi ]son, Li t t le Wa11, Skookun, and swal-e creeks.
The WaIL Creek s/atershed is divided into 16 subwatersheds which
fa11 into 3 rnain tr ibutary systems, l i ta in wal l  (24);  Li t t le wal l
(25 ) ;  and  skookun  (26 )  (F igu re  1 ) .

SETTING

wall creek is Located in the south\"rest part of the Blue
Mountains Section of the Middle Rocky Mountains Steppe Province
(Nat ional  Hierarchical  Franework of  Ecol-ogical-  Units-usDA Forest
Service, 1994).  Wa1l Creek is on an east- ! , test  t rending rrarrn"
of the Bfue Mountains (part  of  the Bl-ue Mountain ant ic l ine),  on
an upl i f ted and t i l ted basal t  p lateau. Dominant geology is
Miocene basalt  wi th areas of  Miocene tuf fs (Picture Gorge basalt
and John Day fornat ion) over lain by Mazama ash.

The landscape sett ing is character ized by upl i f ted,
rnoderately dissected plateaus with gent ly sLoping uplands, steep
escarprnents,  canyons, and deposi t ional  lands consist ing of
al luvial  landforns in val-1ey bottons and along strean terraces.
Elevat ions range from 2060 feet at  the conf luence to 5707 feet at
Mad ison  Bu t te  (F igu re  2 ) .

(See Soi ls report  for geology map and addit ional  discussion)
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CLIMATE AND IIYDROLOGY

WalI Creek, in northeast oregon, has an interior,
continental cliroate contlolled both by its regional setting and
the orientation of the rnain ridge. The climate is characterized
by generally 1ow precipitation intensity, low relative hunidity,
rapid evaporation, many clear days, and a wide range in
temperatures. The averagTe rninirnuru January temperature for the
town of } tonument is 21 degrees Farenheit  ("F),  and average
maxirnurn temperature for July is 90 oF. The east-west orientation
of the nain r idgel ine, paral le l  to prevaiJ. ing winds, presents a
modest topographic obstacle to storms.

AnnuaL precipitation in Wall creek ranges from 13 inches in
the lower elevations near the North Fork John Day River, to 30
inches in the highest elevations in the northeastern part of the
watershed. Average for the rrratershed is about 23 inches. The
distribution of nonthly precipitation for Madison Butte and
Monument (Figure 3) shorrrs relatively low variability throughout
the year. Precipitation naxinuns occur in early and late winter,
and rninimums during the surnner months.

Average Montbly Precipitation
Madison Butte and Monument, Oregon

-f'Moe.t -lF M.didDln.

F igure 3
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Precipi tat ion occurs as a resul t  of  winter storns which are
general ly wide-area frontal  systens with l -ow precipi tat ion
intensi ty,  and long durat ion. Iso1ated, higher intensi ty summer
convective storns also happen in response to the heating of the
Iand surface and the ef fects of  var iabl-e topography.

walL creek $/atershed has been divided into 16 subwatersheds
for further descr ipt ion and analysis.  Elevat ion zones within
subwatersheds are an indicator of  hydrologic regime (Table 1-) .
Compared to other Unat i l la Nat ional  Forest watersheds, elevat i -ons
are low. The precipi tat ion regirne is character ized as rain,  and
mixed rain and snor^r. Elevations that approxirnate these
hydrologic regimes are as fol lows: bel ,ow 3000 feet-  rain
doninated; 3000 to 4000 feet-  rnixed rain and snow (rain don. ) ;
above 40OO feet-  rain and snow (snow dom.);  above 4500 feet-  snor{t
dominated (snow persists throughout the winter above this
elevat j -on).  Using these el-evat ion zones, the lowest el-evat ion
subr^ratershed, at  the out l -et ,  is c lassi f ied as rain-dorninated;
most subwatersheds fal l -  in the rrmixedrr zone; and 3 subwatersheds
(24Dt 26C, and 26D) have at least 30 percent of  the area above
4500 feet,  and are considered snow dorninated.

strearnf low

There are no gaged streams in the wal l  watershed so that
precise inforrnat ion on streanf loht is not avai lable,  however,
there are several gages nearby that are useful for estimating
flows in WaIl- Creek. These include the North Fork John Day River
at Monument, the Middle Fork John Day River, and Canas Creek near
Ukiah. fn addi t ion, records fron crest stage gages act ive in the
1960 ' s  and  1970 ' s ,  a re  ava i l ab le  fo r  sna l l  s t reams  in  seve ra l
adjacent watersheds. And, a long terrn hydrology study si te s/as
establ ished in 1992 on tr ibutar ies in WaII  Creek, al though data
from these stat ions are not yet avai lable (South End Hydro
s tudy ) .

Est imates of  the average annual discharge v/ere nade for WaIL
Creek using annual runoff values from nearby gages extrapolated
to  wa ] I  c reek  (Tab le  2 ) .

Est inated average annuaL (QA) discharge is based on uni t
area runoff  (QFSM) from nearby gages, extrapolated to WaIl  creek.
This procedure provides an est j . rnate of  average discharge for the
$/atershed. More detai led i -nformat ion on the cl inate of  the NFJD
can be found in the camas Ecosysten Analysis report  (Appendix H,
Watershed Eydroloqy Report) .



Hydrology Repon TABLE 1

WAII. AIIALY$S ANEA 08/01/95
Physica,Eydrologic Characte stics of the WalI Wateahed

ELEVATION ZONES (% of SWS in Zone) Dominant Hv lro
Subwatershed sws # <3000 FT. 30014000 >4000 Reqime 1/ ASPECT
Fem 2tc 60 40 0 R E,S
Lwr Bie Wall 24a , 61 8 MR NE,E,SE
MidBiswall 24b t 58 4 l MR NE,S
Upr Bie Wall 24c 0 52 48 MR E
Porter 24d 0 8 92 s E
Upr Wilson 24e 0 2A s NE,S
Lwr Wilson 24f I 58 4 l MR S
Lwr Wilson 24e 7 75 l8 MR NE
Lwr Little Wall 25a 20 65 r5 MR sE,E,W
Upr Little Wall z)o 0 36 64 MS SE
Bacon 25c 0 85 l q MR s
Lwr Skookum 26a 6 8? 11 MR SE
Bear 26b U 74 66 MS S
Alder/Up Skook r 26c 0 7 91 s S
Swale 26d 0 2t 77 S s
Hog 26f 0 l6 u S SE

R MR MS/S

1/ Hvdro 'Recime' R=Rai:r, lR=Mixed Rair & Snow (raiD ( omirant). S= I ooq' Dominant
MS= Mix d P.ain & Snow (snow Derrste ltl. wirter & sD ias runoff events

a <3000 FT.

r 3001-4000
N >4000

80

8 6 0

40

20

0
24f 249 25a 25b 25c 26a 26b 26. 26d
S[bwatershed #

ztc 24a 24b 24. 24d, 24e

c.clifton/mlh



TABLE 2. Estirnated Average Annual Discharge for WalI Creek

NAME

Camas
MFJD
NFJD

DRAINAGE AREA
(n i ' )

12L
a l t

2520

AVE.ANN.
PREC. (  in)

2 4
2 3
2 2

MEAN BASIN
ELEV. (  f t )

4 5 8 0
4 8 0 0
4 5 8 0

FOREST
( 8 )

QA CFSM

7 A  9 7  0 . 8 0
8 0  2 5 5  0 . 5 0
7 0  L 2 9 3  0 . 5 0

waII creek

WaIl 200 4200 70 8 0  0 , 4 0

Tining and Peak Flor"/s

The lack of  gaged data for waII  creek l i rn i ts precise
deterrninat ion of  seasonal streamflow distr ibut ion, however data
from nearby gaged watersheds show a seasonal runoff  pattern of
peak discharges in the period March through May. For canas
creek, 66.1 percent of  the runoff  occured dur ing these 3 nonths;
for the Middle Fork of  the John Day River,  52.8 percent of  the
runoff  carne dur ing the 3 rnonth per iod; and for the NFJD, 61.9
percent of the runoff occured during these 3 months. This shows
a strong snovmeLt contribution during spring for these gaged
watersheds. Low flows occur j.n August and September.

wal l  creek, wi th lower average elevat ions, has less of  the
total  runoff  occur ing as snowrnelt  dur ing the spr ing per iod, wi th
nore runoff  f rorn fa1l ,  winter,  and spr ing rain.

Variabi l i ty of  runoff  wi thin WaLL Creek occurs as a resul t
of  e/atershed character ist ics,  c l inat ic condit ions, and management
activities. Loner elevation subwatersheds are rain-dominated
with early-season runoff, conpared to higher eLevation
subwatersheds vhich retain snow into early spring and produce a
srnal l  spr ing snowmelt  peak. consequent ly,  peak f lows in the walL
watershed are a rrmixed bagrt .  The Iargest runoff  events are
winter rain-on-snow lrith above freezing aj-r temepratures and a
above-average snowpack. These conditions existed in the e/inters
of 1964 and 1975, and led to region-wide, record f looding,
docunented in numerous reports (Rothacher and Glazebrook, 1968).

Precipi tat ion-runoff  est imates for the subbasins in Wa1l
creek (upper Big WaII ,  wi l -son, L waL1, skookum, s$rale) have not
been made. This analysis would reveal-  spat ial  d i f ferences in
peak f lows, L or^r f  l -o$rs,  and overalL var iabi l i ty in l rater y ields.

23



For exampl-e, wilson creek is reported to have very high unit area
runoff ,  and very lort  f  lo l ts,  a condit ion descr ibed as rr f lashy'r .

Alder/upper skookum, in contrast, has higher elevations, a more
persistent snowpack, a snowmel-t peak runoff, and higher
basef lows.

Peak f Ior^rs are produced by a conbination of clirnatic
conditions and the physical character of the watershed. There
are no recording gages in wall creek so that measurements of peak
fLow events are not available. Standard methods for deterrnining
flood rnagnitudes for various exceedance probabilities at ungaged
sites were used to estirnate peak flows for waLl creek (Harris and
Hubbard ,  1983)  (Tab le  3 ) .

crest gage data for the per iod 1959 to L979 are avai labl-e
fron 5 smal1 catchrnents in the vicinity of WaII creek. crest
gages, which record the level of the annual peak flow, were
installed on rnany smaller streans in eastern oregon as part of a
cooperative progran nith the state highway departrnent and the
Forest Service. crest gages provide inforrnation on the tining
and nagnitude of peak flor^r events and are useful for validating
regional regression est imates, of ten used for design f lo l t
est i rnat j .on, for example in br idge design and cul ,vert  s iz ing
(Tab le  4 ) .

TABLE 4
crest Gages in the Vicinity of wall watershed

Causes of Peak Flor{ts (number of events)

Station Name Elevation Years l{inter Spring Summer FalI
(Drainage Area (feet) of ROS ROMS
in square ni les) Record

Granite nr Dale 4130 11 6 4 1 0
( t .  s  rn i2 '

Line Creek nr 4580 15 7 a 0 0
Lehnan  (2 .3  n i z )

Wi l l ow  n r  4310  19  6  11  0  1
Heppner  (1 .11  n i z )

Rock Cr t r ib 4100 14 8 6 0 0
Hardman (6.25 rni2)

I ves  Canvon ,  27OO
nr spray (2 ' . t  I  miz,  11 4 4 3 0

aos = nain on snowi RoMS : rain on melti-ng snow
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WATER QUALITY INFORI'{ATION

one of the pr incj-pal  issues in the wal l -  r^ratershed anal-ysis
is !.rater quality which is not at optimum levels. LoI^r summer
f1ows, l -oss of  r ipar ian vegetat ion, water storage and withdra\" tal- ,
and changes in channel structure cause elevated strearn
temperatures in rnany tributary streams and in rnain wall creek.
High strearn ternperatures and 1ow dissolved oxygen, along with
channel changes have degraded the aquatic habitat and may be
affect ing resident and anadromous f ish poPulat ions. These
conditions also exist in the North Fork John Day River both above
and below the conf luence with waLl creek.

Management of  t  ater qual i ty is the state 's responsibi l i ty,
through the clean water Act (cwA) . state regulations define the
benef ic ial  uses to be protected and ident i fy nurner ic and
narrat ive cr i ter ia necessary to protect these uses. Addit ional-
policies incl-ude a Menorandum of Understanding with the Forest
service which ident i f ies the Forest servj .ce as a r tDesignated

Managernent Agencyrr responsible for meeting the goal-s and
object ives of  the cwA on Forest service lands. The responsible
state water quality management agJency ' oregon Department of
Environnental  Qual i ty (DEQ), al"so prepares per iodic assessments
of the status of  water bodies in the state.  The 1988 oregon
Statewide Assessment of  Nonpoint  sources (NPS) of  water Pol-Lut ion
began a process for ident i fy ing categories of  pol lutants,  the
current status of rtater bodies, and developed a process for
ident i fy ing Best Management Pract ices (BMP'S) for contol  of  NPs
pol lut ion. DEQ is current l -y preparing a List  of  Water Quaf i ty
Linitea streams; those that do not meet current water quality
standard, v/ith enphasis on the water temperature standard.

Designated benef ic ial  uses in wa11 creek incl-ude pr ivate
dornest ic r , tater supply,  i r r igat ion, I ivestock water ing, anadromous
f j .sh passage, salrnonid f ish rear ing, salrnonid f ish spawning,
resident f ish and aquat ic I i fe,  wi ldt i fe and hunt ing, f ishing,
and aesthet ic qual- i ty.

Water quality criteria include nurnerical val-ues for
ternperature, turbidi ty,  pH, dissolved oxygen, and bacter ia.
Nariat ive standards prohibi t  the presence of rrdeleter ious

mater ialsrr  in amounts harmful  to uses.

The 1988 Statevi ide assessnent ident j - f  ied Wilson Creek, Bj-g
walL creek, and Little Wal-1 Creek as havinqi severe water quality
problems (A1) fron a variety of pollutant types including lol^t
dissoLved oxygen, nutr ients,  and lorr /  f lohl .  Benef j -c ial  uses
affected incl ,uded cold water f ish,  wi ld l i fe,  stockwater ing,
i r r igat ion, and aesthet ics.  Probabl-e causes included r ipar ian
disturbance, erosion, changes in f Iow, l -oss of  thermal cover,  and
w i thd rawa ls  (DEQ,  1988) .

10



Forest Service monitor ing of  $/ater temperatures in the Wal l
Creek watershed began in 1989 (Figure 4).  Monitor ing
consistently shov/s water temperature problerns on most of the
najor t r ibutar ies in the watershed (Table 5).  Summer $rater
ternperatures do not neet current basin standards (68oF) on main
Wal l  creek, wi l -son creek, Li t t le WaII  creek, and se/ale creek.
Skookurn Creek and Wilson above BuIl Prairie Lake are the only
rnajor streams that meet the basin standard. Al-der creek and
upper wi l ,son meet the proposed standard of  64oF.

A rrvulnerabi l i ty assessmentrr  ident i f ies waterbodies that are
vulnerable,  or have the potent ial  for adverse response to
disturbance act iv i t ies,  where adverse response is def ined as
exceedance of water qual l ty cr i ter ia (USDA, 1995).  Under this
def ini t ion, most of  I , {aI l  Creek is vul-nerabl-e.  Watershed
conditions that have contri,buted to elevated stream ternperatures
incLude: renoval of streanside shade through harvest and road
construction, and changes in channel- structure tovrards wider and
shallohrer channels through nultiple sources which include
l ivestock grazing. Inherent watershed character of  low
precipi tat ion, Iow f  lo$/s,  and high evaporat ion rates establ- ish a
narrow rtnargin of  safetyrr ,  or higher vulnerabi l i ty.

Reference conditions for stream temperatures, to deterrnine
the capabi l i ty of  streans in WaIl  Creek, are not readi ly
available. Measurement of r{ater temperatures were taken as part
of a 1963 Oregon State Garne Cornnission strean survey, which was
conducted in nid Ju1y. Afternoon water ternperatures taken at the
t ine of  the survey were as fol losrs:  lower Wal l -  l ras 80o, rnid WaIl
s ras  72 " ,  L i t t l e  W i l son  was  600 ,  W i l son  was  70o ,  L i t t l e  WaI I  was
70o ,  Lov le t t  C reek  was  600 ,  Skookun  was  680 ,  and  Sv ra le  r . / as  640 .
These observat ions indicate sini lar  tenperature distr ibut ions
over a 30 year t i rne span. A second potent ial  source of  reference
for strearn ternperature capabi l i tes are r ipar ian exclosures on
nain WaIl ,  Iower WiLson, Li t t le Wal l - ,  Bacon, and Srrrale Creeks,
r . rhich $rere instal led in the ear ly 1990,s.  Recording thermographs
Iocated in the vicinity of these areas should be evaLuated for
trends in peak summer water tenperatures in future years.

In summary, water ternperatures are not meeting state water
qual i ty standards and are l ikeIy jeopordiz ing benef ic ial  uses.
Causes for elevated water ternperatures include a harsh clinate,
channel conditions that expose nore channel area to heating
(discussed in Strearn Channel-  sect ion),  and management act iv i t ies
that have reduced strearnside shade and exacerbate inherent
conditions. Most of the streams in WaII Creek are vulnerabl-e to
clinatic conditions of drought, the J-ingering effects of severe

1 1
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f lood events,  and the cont inual ,  chronic ef fects of  strearnside
roads, l ivestock qrazinq, and ear l-y seral  r ipar ian vegetat ion.

As part  of  cWA requirenents,  once strearns are ident i f ied as
Wate r  Qua l i t y  l i n i t ed  (on  the  303  (d )  l i s t ) ,  a  p rocess  o f
pr ior i t izat ion begins for developing basin recovery p1ans. I t  is
no longer suffucient to rnaintain current conditions. To rneet the
restorat ion goals of  the CWA, addit ional-  steps rnust be taken. A
restorat ion plan should be developed that ident i f ies speci f ic
act ions and t imel ines for achieving $/ater qual i ty object ives.

WATER RIGHTS

Water r ights for i r r igat ion, l ivestock water ing, f ish and
wi ldl i fe,  resident iaf ,  and storage r ights are held by pr j -vate
indiv j-duals,  the state,  and the federal-  government in the WalL
Creek \ , ratershed. As of  1986, a total  of  L7.3 cfs (does not
include storage) of  the f low of wal l  creek has been appropr iated
(OWRD, 1986).  This represents approximately 22 percent of  the
average discharge of Wa11 Creek (est imated at 80 cfs).
I r r igat ion withdrawals general ly occur in the sumner rnonths,
however, when streamflows are below average, so that the
proportion of the flow that may be withdrawn for out-of stream
uses is nuch higher.

The protect ion of  benef ic ial  uses can present conf l ict ;  whi le
protect ing one benef ic ial  use another rnay be adverseLy affected,
which is of ten the case with consumptive and instream r^/ater uses.
In wal l  Creek, f ish and ht i ld l  j - fe are al loted 2.0 cfs of  the f  l -ow,
which represents 2.5 percent of  the average annual f1ow, whi le
irr igat ion water r ights at  15.2 cfs account for 1-9 percent of  the
average annual flo$t. For a l-or^/ flow estirnate of 5 cfs, the
entire f l-ow of the river could be vrithdrar.{n f or irrigation. A
second conf l ict  ar ises \^/ i th v/ater storage for l ivestock water ing.
There are nany pernitted ponds and reservoirs in the WaII
watershed. On the Nat ional  Forest,  there are 20o devel-oped ponds
and reservoirs used for water ing l ivestock in the sunmer nonths.
These si tes are l ikely to be contr ibut ing to elevated $/ater
temperatures by exposing more surface area to the sun.
Evaporat ion and seepage losses nay also be reducing losr f lovrs
although rate estimates are needed to determine the irnportance of
this process.

STREAIU NETWORK

Accurate naps of stream networks are needed for $/atershed
assessruent and resource planning. The stream network is the
transportat ion and rout ing system for the watershed. Runoff .
sedinent,  chernicals,  heat,  and vegetat ion col lected by the
tr ibutar j ,es,  are transported downstream into the main channel for
del-ivery at the outlet to the NFJD river. The path is not
cont inuous in space or t i rne, for exarnple,  sedinent is deposi ted
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i .n channel banks and behind obstruct ions and nay not be
rernobi l ized for several  years,  or unt i l -  a f low event of  great
enough rnagnitude. And, the interrnittent part of the stream
system expands and contracts seasonal ly and year to year in
response to var iable cl imate and l ratershed condit ions. The
pattern and extent of the strean network provide insight into
watershed funct ion.

An evaluat ion of  exist inq Forest databases for rnapped
streans shos/s the fol lowinq distr ibut ion of  strearn ni les by
stream class for Wal-L Creek as conpared to Forest averages
(Figure 5,  Table 6).  Interni t tent streams, not sho!, tn on the rnap,
account for 75 percent of  the total  n i les of  stream in the I9a11
watershed, higher than Nat ional  Forest averages. Field
ver i f  i -cat ion of  intermit tent channel-s showed more rni les of  stream
in the f ie ld conpared to Forest databases, and changes in the
Locat ion of  nany intermit tent segrnents.  Interni t tent streams
have i rnportant on-si te values including r ipar ian vegetat ion that
provides habitat  for a var iety of  birds and nammals,  a rnoderat ing
inf luence on locaL cJ- i rnate,  and buffer ing of  high f lows.

TABLE 6
Stream Miles by class -  WaLI creek compared to Nat ional  Forest

C lass  u iLes  Percen t  M i l es  Pe rcen t

9 5 . 3  ' 1 , 2 . 9  L O 3 7 . 3  1 0 . 5

1 0 . 5  L . 4  4 0 5 . 3  4 . L

r r r  7  6 .9  10 .  3  2342 .4  24  . 2

r v  564 .21  75 .4  6040 .0  61 , . 2

7n3  100 .0  9865 .0  1oO.O

1 corrected interrni t tent :n i les fron f ie ld sampl ing

Tota1 rni l -es of  strearn and est i rnated acres in Ripar ian
Habitat  Conservat ion Areas (RHCA), excluding bogs, seeps, and
springs, are reasonabl"e est inates for planning purposes.
Assuming average widths for stream classes, approxinately L4
percent of  the wal1 watershed should be rnanaged in RHcA's.
Hov/ever,  the var iabiJ- i ty in accuracy of  Forest cIS strean rnaps is
a caut ion to project teans; t ine shoul,d be al lowed to inventory
planninq areas to deterrnine actual-  dj-str ibut ion and condit ion of
interrni t tent streams. A detai led report  rrver i fy ing Intermit tent
channel-srr  is incLuded as an attachment.
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STREAM TYPES AND RIPARIAN AREAS

Classi f icat ion systerns organize objects into groups based on
sini lar i t ies or relat ionships. Two such classi f icat ion systems
are available and shoul-d be used in cornprehensive assessments of
Forest strearn-riparian systerns. such an assessment was not
cornpleted as part  of  th is analysis.  Rosgen's stream
classi f icat ion systern is useful  for descr ibing stream channel-
form and predict ing response (Rosgen, L994),  and the draft  Mid-
Montane wetLands classi f icat ion of  the BIue Mountain Forests
(crowe and cl-ausni tzer,  in draf t)  is avai l -able for c lassi fy ing
vegetation cornrnunity types and associations. The \^/etLands system
incorporates aspects of the physical environrnent such as
elevat ion, val ley type, gradient,  soi ls,  and Rosgen strearn class.

At the broad level, strean types can be broken out by the
longitudinal  prof i le of  the stream, and the va]Ley form. stream
prof i les for wal,1 creek and i ts t r ibutar ies are straight (eg.
w i l son ) ,  convex  (eg .  L i t t l e  wa l ] ) ,  and  s tepped  (a I I )  .  The  shape
of the prof i le ref lects geologic control ,  wi th layers of
interbedded basalt  havingr di f ferent erosion rates. VaI ley forms
are general ly V-shaped or t rough, and narro$/ (<2oo'  wide).

connon strean types in waII  are associated with landscape
posi t ion, in the upper watershed, the qent le terrain of  Porter
creek, Upper Wilson, and upper Svtale,  stream types include c,  E,
and B. In headlrater areas, geologic breaks, and in steep
tributaries to the canyon streams, are A and B-type channel,s
(1ower Porter,  Indian creek, lower Li t t l -e Wal l ,  l -ower skookum,
and lower swale).  some reaches are entrenched, G-type channels,
with snal l  terraces evident ( lower wi lson).  And a few low
gradient meadows have reaches of E-type channel (upper sr^rale).

Many mi les of  waII  creek and i ts t r ibutar ies are not in
opt imurn condit ion. Unstable banks, incised channels,  long
cont inuous high-gradient reaches, are comnon features. A var iety
of factors have contributed to channel disturbance, including
past f looding, roads within f l -oodplains, l ivestock grazing, and
riparian harvest. These are the sane factors contributing to
water quality degradatj-on. The physical channel systern is
cl-ear ly l inked to water qual i ty and to r ipar ian funct ion. stream
types vary in their  sensi t iv i ty to disturbance and in their
recovery potent ial  (Rosgen, L9941 .  Ripar ian vegetat ion also
var ies by si te condit ions. This knowledge can contr ibute to a
restorat ion strategy that pr ior i t izes streams for restorat ion
act iv i t ies,  ident i f ies reasonable t i rneframes for response, and
ident i f ies appropr iate species for replant ing.

Reference areas for desired channel condit ions are rare in
the Wal- l  watershed, however,  several  streams within Wal]  could
serve as benchmarks for cornparison as fol lows: for smal ler
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north-aspect t r ibutar ies,  Li t t le Wi lson Creek; for high
elevation, south aspect streams, upper srtale creek; and, for roid-
basin south aspect streans, lohter Skookum. These streams possess
attributes such as cooler \tater, narrower channeL forrn, and
riparian vegetation that rnay be used in development of site-
speci f ic r ipar ian management object ives, noni tor ing response and
recovery,  and design of  restorat ion projects.

Thro long terrn channel reference reaches were established on
waLl- Creek at the Forest boundary, and Skookuru creek at the
Forest boundary, for intensive rnonitoring of channel conditions
and response. Br ief ly,  these channels exibi t  contrast ing
character ist ics,  in part  due to past disturbances. Both are
relatively low gradient channels but WafL Creek is wider and
shal-lower and has a coarser bedload, compared to skookun creek.
contributing factors incl-ude val-]ey bottom roads and livestock
grazing in Wall creek, $/here skookum has no valley bottom road
and is more inaccessable to l ivestock. The condit ion of  r ipar ian
vegetation is another key to channel conditions; both streams
have Torrent sedge (carex nudata) within the active channel- but
j.n WatI creek the coverage is far less than in Skookun. The
sedges'  physical  funct ion is to retard high f lows, t rap f ines,
and bui ld the f loodplain.  The distr ibut ion of  part ic le s izes in
these tlro streams further illustrates the inportant role this
r ipar ian species plays in channel funct ion (Figure 6).  This
knowledge wiII be critical for the developrnent of appropriate
r ipar ian restorat ion proj  ects.

see the Fisher ies discussion for more informat ion on physical
aquat ic habi tat ,  and the Botanical  discussion for informat ion on
r ipar ian vegetat ion and restorat ion.

DISTT'RBANCE PROCESSES

A variety of disturbance processes infl-uence the character
and response of Wall Creek. The doninant disturbance processes
are: the occurence or absence of f i re,  past f loods and current
vulnerability to flooding, and the rnagnitude and extent of
erosion. Fire history and current condit ions are descr ibed
eLsewhere. Ffood histor ies have not been reconstructed, however
the role of  past f looding was br ief ly descr ibed. I t  is l ikely,
given current conditions in the watershed, that channels are more
vulnerable to peak f low events.  The dominant erosionaL process
in the !,ratershed is surface erosion. Mass erosion is a rninor
process though occasion slurnps do occur in the r^tatershed.
channel bank erosion rates are general ly high, accelerated by
loss of  vegetat ion, road locat ions, and trarnpl ing frorn grazing.
Other disturbance processes include the vtork of beaver and
possible ef fects of  ext i rpat ion, ef fects of  big garne, and
windthrow. These processes have more IocaIIy var iable ef fects on
watershed condit ion and were not invest igated in any depth.

1 8
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WATERSHED CONDITION ASSESSMENT

Evaluation of r,vatershed condition is part of the integrated
waII Ecosystern Analysis. This report identifies key processes
and functions related to water quality and aquatic habitat, and
provides background information that is part of the overall
assessnent.  Key indicators for $iatershed condit ion include
stream and road densities, Equivalent clearcut Acres, and naxirnurn
sunmer $/ater temperatures.

Strean systems $iere previously described. Generally, stream
densities are lor.rer than the average for the Forest, reflecting a
more arid clinate. Road densities are generally high, in rnany
cases at or near ly at  a one to one rat io with strearns (Table 7).
The effects of high road densities are described elsewhere (see
Fisher ies report) .  Sub!, /atersheds with a high road:stream rat io
(>=0 .90 )  a re :  248 ,  24D ,  248 ,  258 ,  and  268 .

Equivalent clearcut acres (EcA) were calculated for the 16
wall creek subwatersheds as part of assessing watershed condition
(TabLe 8).  Tbe EcA nethod $tas adapted for the Unat i l la Nat ional
Forest and uses local  recovery curves (Ager,  1991).  EcA is an
indicator of cunulative hydrologic effects of tinber harvest.
Hydrologic effects fron tinber harvest are likely in the wall
watershed nhich has a transient snow zone betrteen approxirnately
3ooo and 5000 feet. ltid winter rain-on-snow and spring rain-on
melting-snow are both peak flow rnechanisrns in the $tatershed.

overall, calcul"ated EcA/Roads (percent of forested, National
Forest land) were relatively Low but so was confidence in the
absolute nunbers, given the quality of data (over 60 percent of
the harvest acres were rnissing prescription data for the years
1969 to present) .  As such, the values should be used only for
relative conparison and ranking. Subwatershed with the highest
val .ues (greater than 10 percent)  l rere:  24D, 24G, 258, and 26D.

ltortality of trees can also affect peak streamflow. Maps of
dead and dying trees show high nortality in the sltale
subwatershed (26D) which also has high ECA/Roads (Figure 7).  The
combination of these facors could lead to higher peak flows and
channel response downstream.

Stream ternperatures at the outlets of subwatersheds reflect
the cunulat ive ef fects of  t inber harvest,  roads, and l ivestock
qrazinq, previously discussed. AII but two subwatersheds have
documented high water temperatures. For purposes of a vtatershed
condit ion assessnent,  23C, 24A, 248, 24E, and 26D, have peak
sunmer rrater tenperatures over 70oF, indicative of extrene
condit ions for aquat ic l i fe.
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TABLE 7. Streams and Roads in the WaIl Watershed

sws Area (niz)

23C  7 .7
244  2L .3
248  11 .5
24C  L2 .8
24D  14 .0
248  L4  . 6
24F  L2 .9
24G LO.z
254  2L .3
258  13 .9
25C  6 .4
264  14 .1
268  8 .4
26C  !3 .7
26D  Lz . t
26F  5 .2

Strearn Miles

3 2  . 2
6 3 . 1
4 A . 4
6 0 .  0
4 4  . 1
5 2 . L
5 2 . 7
4 4 . 5
6 4  . 3
4 9  . 5
2 A . O
5 9 . 5

5 3 .  O
4 8 .  O
2 5  . 5

Densit)f

4 .2
3 .0
4 .2

3 .2
3 .6
4 .L
4 .4
3 .0
3 .6
4 .4
4 .2
4 .5
3 .9
4 .O
4 .9

Road Mi les

*
19 .9
43 .9
47 .9
44 .2
50 .8
37 .O
33 .9
42  . 6
47  . 4
2L .O
26 .7
33 .8

34 .0
14 .1

Density

*
o

3 . 8
5 .  t

3 . 1
3 .5
2 .9
J . J

2 .O
3 .4
3 .3
1 q

2 . r
2 .4
2 .7

Ratio"

*
o .32
0 .91
0 .80
1 .00
0 .98
0 .70
o .76
0 .66
o .97
o .75
0 .45
0 .90
0 .54
o .7L
o .  55

a miles per square mile b roadBsatreana * missino data

In sum, many subwatersheds in waI1 creek have sustained
moderate to severe impacts to watershed function. The inpacts
are across the landscape from the uplands, to midslopes, to
valley bottoms. Effects include altered rates of interception,
evapotranspiration, infiltration, and runoff rates. ALthough
nany changes were not quantified, the evidence is substantial.
OveraII ,  the present condit ions of  streans and r ipar ian areas in
Wall creek reflect clinatic and geologic controls and the history
of landuse,

REFERENCE CONDITIONS

Reference areas, for htater temperature and channel
conditions, are not readily available. Prj.or surveys conducted
by the Forest servj.ce (1989 to present) and Oregon State came
commission (1963) provide benchrnarks of conditions at the time of
the survey. Repeating these surveys with comparable
nrethodologies couLd allow for estirnation of system adjustrnent and
response over time. Analogous areas for cornparison are rare.
though several candidate reference streans were previously
identified. Strearn channel reference reaches were established
on tlro streams in 1995; t{a1l creek at the Forest boundary,
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FIGURE 7.

WALL CREEK WATERSHED
Equivalent Clearcut Acres and Roads
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considered to be in poor condition, and skookum creek at the
Forest boundary,  considered to be in good condit ion. Per iodic
resurvey of  these stat ions, and establ ishing others '  r^r i l l  a l lo l t
for cornparison bet\.teen reaches over time. Additional reference
areas include l-ivestock excl-osures constructed in the early
1990's on Bacon creek, Li t t le wa11, l -ower wal l - ,  lotr ler  wi l -son, and
wal l  above wi lson.

RECOM},{ENDATIONS FOR MANAGEMENT

Many appropriate actions for management of the wall
lratershed to irnprove lratershed conditions have and are being
irnplenented on the National Forest. These include changes to
l ivestock qrazing al lotment plans, del ineat inq r ipar ian buffers
in tinber saIes, minirnum standard road construction, and habitat
irnprovenent projects. These measures have and will continue to
provide for i rnprovernent of  condit ions. Establ ishlng the
effect iveness of  these and other measures, and ident i fy ing
reasonabl-e goals are st i11, however,  inportant matters for
investigation. Given the l-irnits of a physical systern chal-l-enged
by a harsh cl imate, the residual  ef fects of  past nanagement,
irnprovernent in the physical conponents of wa11 creek will-
continue to be slovt. For example, stream channels respond over
t ime frarnes of  100's of  years,  wi th the ef fects of  the last  major
storm event,  probably 1964 or 1974, st i l l  evident.  Given the
current status of water quality, which is defined broadly as
including the chernical , ,  physical ,  b iological ,  and habitat
condit ion of  streams in the wal l  watershed, addi t ional  neasures
to irnprove conditions are warranted.

col lect ively,  the best avai lable technologies for controL of
nonpoint  source pol lut ion are cal- l -ed Best Management Pract ices,
or BMP's.  They are the nost pract ical  and effect ive rneans for
prevention or reduction of pollution to levels conpatable with
water qual i ty goals (MacDonald,  1991).  These include
adninistrat ive decis ions, preventat ive rneasures, and restorat ive
actions. The process is not cornplete until rnonitoring
establishes BMP effectiveness. some specific recornmendations
have been conpiled by subwatershed and are included in the wal-l-
Ecosystem Assessment. The strategy of the Ecosystem Assessment
was to interweave issues, and prioritize recommendations by
subwatershed. The following are intended to augment those
recomrnendations.

Watershed InventorieE

For non f ish-bearing streams, general ly c lass Iv streams,
begin integrateal riParian-strean chaaael surveys using
interdiscipl inary tearns and exist ing vegetat ion and channel
classi f icat ion systens. Appty f indings in project planning
(s i l v i cu l t u raL ,  range ,  f i she r ies ,  rec rea t i on ,  e t c . )  and  as  pa r t
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of vratershed restoratj,on project design. Initiate coordliDateal
ratershed restoration inventories by priority watershed, to
ident i fy restorat ion needs and develop projects.

Uorito!ing

Maintain tenperature recording therrnographs on key
tr ibutar ies in Wal, l  creek. Analyze years of  record for
var iabi l i ty and trend. Assess the ef fect iveness of  l ivestock
exclosures. Assess the ef fect iveness of  instream structures.
Devel-op an interdisciplinary team to write a study plan for the
south End Hydro study, based on findings from the wal,I Ecosystem
Analysis.

coo!alination

Part ic ipate in the NFJD Basin Counci l .  connunicate the
resul- ts of  th is analysis,  and management act ions that nay resul t ,
internal ly and external ly.

Restorat ioD

Restoration planning nust be placed in context of the North
Fork subbasin which has high pr ior i ty for restorat ion in the
state of Oregon. fnprovements in Wall- Creek hlould be consistent
within this larger framework. The Water Qual-ity Lirnited status
of The North Fork John Day River, and the existing condition of
WaIl Creek further warrants the developrnent of a comprehensive
watershed restorat ion plan for wal l  creek. Elements of  the pLan
should incl-ude the fol lowing as general  guidel ines, fo l lowing
additional recommendations provided in the walI Ecosystem
analysis report .

Roads - reduce road densities in priority subwatersheds,
renove strearnside roads, irnprove crossings (arrnor fords or
replace wj- th br idges or culverts),  r iupgraderr roads for the
future: rnove towards low maintenance roads that disperse
surface f  l -ow, rnininize road erosion.

Ripar ian areas and stream channels -  maintain r ipar ian
exclosures, plant appropriate species such as Torrent sedge
(carex audata) in lower Wilson creek, lo$rer wal l  creek, and
lower Little wall. Evaluate ponds for alternative watering
systems. Evaluate BuLI Prair ie reservoir  for aLternat ive
discharge through base out let .
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