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FI SHERI ES HABI TAT | NVENTCRY
ABSTRACT

Stream habitat inventories on 155 streammles in the Wite River drainage on
the M. Hood National Forest are sunmarized in this report. Inventory, data
eval uation, and reporting work were acconplished within the framework of the
budgetary agreements established between the USDA Forest Service, M. Hood
Nat1onal Forest, and the Bonneville Power Admnistration, in the first 2 years
of a multiyear program

Cne hundred forty-two stream mles of those inventoried on the Forest appear
suitable for anadronmous production. The surveyed area appears to contain nost
or all of the high quality fish habitat which would be potentially available
for anadromous production if access is provided above the Wite Rver Falls
bel ow the Forest boundary.

About 34 stream mles would be immediately accessible wthout further work on
the Forest with passage at the Falls. Seventy-two additional mles could be
made available wth only mnor (requiring low investment of noney and
planning) passage work turther up the basin. Thirty-six mles of potential
upstream habitat would likely require major investment to provide access.



VWH TE RI VER DRAI NAGE FI SH HABI TAT | NVENTORY

| NTRGDUCTI ON

One-hundred fifty-five mles of streamhabitat were inventoried and eval uated
on the M. Hood National Forest during the first 2 years of this nultiyear
project. Inventory, data evaluation and reporting work were acconplished
within the original budget established between the USDA Forest Service

M. Hood National Forest, and the Bonneville Power Adm nistration.

Initial tasks included field inventory and eval uation of habitat conditions on
the Wite River and tributary streams thought to have the highest potentia

for s%?porting anadromous fish populations. Al streams inventoried were
located on the M. Hood National Forest. Primary objectives of the inventory
vere to

1. Describe current fish habitat conditions - accessibility, quantity,
and quality of habitat.

2. Stratify individual streans into reaches of generally simlar habitat
character

3. Locate and describe all irrigation diversions
4, I dentify fish habitat rehabilitation and enhancement opportunities.

5. Establish baseline data to assist in future management of \hite River
fish habitat and fisheries resources.

The inventory and reporting procedures used are simlar to those in the

M. Hood National Forest ongoing Ri ﬂarlan Area Resource Assessment Program
Al procedures were coordinated with appropriate CDFW personnel involved in
the Wite River Project.

Summarytables, included in Section Il of this report, and individual stream
reports, Sections I, 1V, and V, present findings of this inventory.

METHODS

On each stream the assessment was conducted by a tmo-ﬁerson team The team
gathered a variety of information (spawning gravel, rehab/enhancenent
projects, special habitats, and fish nunbers) on a continuous basis while

vl in? the streams. Additional, nore detailed information (flow, channel
norﬁho ogy, pool/riffle neasurement, riparian area conditions, etc.), was
gathered at transects |ocated approxi mately every one-half nile of stream
Lower portions of major tributaries were also surveyed. (A copy of the field
data reporting forms is included at the end of this introductory section.)

For certain situations (fish passage barriers, tributary streanms, |andslides,
etc.), special case forns were conpleted.

Sem quantitative nodel s, developed on the M. Hood National Forest, have been
used to provide a quality index for both fish habitat and riparian habitat.
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These indexes rate habitat quality on a 0,§poorest) to 10 (best) scale. To
date these nodel s have not been field verified. They are, however, intended
to be used as tools to assist in project planning, helping to identify and
discuss limting factors and/or areas of concern.

A relatively new element in the data gathering/reporting process focuses on
the instreamrole of large woody debris. An effort to better quantify how
this material controls spawing and rearing habitat was made. Table VI
summarizes this information for each streamin each streans data sunmary
section,

In general, this inventory represents nediumintensity data gathering
sufficient for drainage-wide planning. It is designed to identify generalized
condi tions occurring on each stream It is not intended for, nor should it be
used in place of, site-specific reconnaissance and interpretation for the

pl anning of individual projects

RESULTS

A total of 155 mles on 18 streamsystens in the Wite River drainage on the
Forest have been inventoried and area assessed in this report. The surveyed
area appears to contain nost or all of the high quality anadromous fish
habitat in the drainage. Habitat conditions appear suitable for steelhead

coho, and chinook sal non, mdpwﬂMysmﬁeeé%eT%MsILH@in
Section II, Drainage Sqnnar% Section). One hundred twenty-four mles of
potential anadronous fish habitat were identified in the survey. Currently,

33.5 mles of this habitat would be readily accessible to anadromous fish. An
additional 72 mles of habitat could be accessed with only m nor passage

i nprovenent work. About 36 miles of habitat, however, will require major
investment to provide fish passage. See Tabl e I, Drai nage Summary Section),
Four large |akes (Boul der, 14 acres; Badger, 45 acres; Cear, 550 acres; Rock
Creek Reservoir, 90 acres) appear to be wel|l-suited for rearing anadronous
fish, although passage enhancement would be needed before self-sustaining runs
could be established in any of the |akes. Potential |ake rearing habitat

(101, 494,48 square yards) was not included in the rearing area and vol une
totals presented in Summary Tables Il, IIl, and IV in Section Il of this
report. |

REPORTING FORMAT

The enphasis of this report is on summarizing and interpreting Fertinent

data. The goal is to provide information which is understandable and easy to
locate by a wide range of users. Section Il contains five tables which
sumar i ze basi ¢ anadromous fish habitat conditions for all streanms eval uated.
Additionally, a drainage map has been included to graphically reflect
anadromous habitat conditions

The individual reports for each stream are broken into three basic sections,
representing different |evels of summarization and interpretation. These are

1. The general sumary section. Here the nost pertinent aspects of the
information are generalized to provide a good basic overview of each
streanis riparian area resources.
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The second section, which is a nore detailed sumary of various
resource conditions by reach of stream summaries include: reach
characteristics; aquatic habitat conditions; riparian area
conditions; and rehab/enhancenent project opportunities.

The third section, which includes a wide range of detailed resource
data. This is organized into a number of information tables. These
include: aquatic habitat parameters; spawning gravel; fish species
and relative abundance; stream channel and hydrol ogic charac-
teristics; floodplain and riparian area paraneters, etc. In
addition, a stream order map, selected photos, a detailed assessment
area map, and special case forms are included.

ADDI TI ONAL _ACTIMI TI ES

In addition to finishing the streamsurvey habitat inventory work sumarized
inthis report, the 1984 M. Hood field season acconplishments include Pacific
Northwest freeze-core sanpling of mainstem spawning gravels to determne
spawning habitat quality, and providing assistance to the Oregon Departnent of
Fish and Wldlife in selecting and intensively sanpling selected habitat
paraneters on sanple stream reaches.
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TABLE 11 - HABI TAT SUMMARY OF ACCESSI BLE STREAMM LES*

habi tat conditions present on each stream system St
steel head, Co = chinook, So = sockeye
Streammles from Table I.

------------- REARING ------------
Length Wdth P:R Area Volume Spawning (va?)

Stream (M % - (vd?) (ya3) 1-3" 3-6" Spp. Pot.
Tygh Creek 1.2 8 55 2,816 929 17 36 St, co
Badger Creek 10.3 9 4:6 21, 754 10, 877 603 310 Ch, St, Co
Little Badger 1.9 T 5:5 3,901 1,287 28 0 St
Threem|le Creek 7.3 9 4:6 15,418 5,088 443 244 St, co
Gate Creek 2.0 5 6:4 3,520 1,760 112 20 St, co
Boul der Creek 1.0 18 4:6 4,224 2,830 148 104 Ch, S,
Wite River 6.8 25 2:8 19,947 13, 364 77 17 Ch, St,
Cear Creek 1.4 17 37 4,189 2,807 18 26 Ch, $St,
Rock Creek 1.6 4 8:2 3,004 2003 39 27 St, co

Tot al 33.5 78,773 40,945 1, 545 784
LEGEND: Mles : Mles of anadronous fish habitat.

W dth Wi ghted average low flow stream width, in feet.

P:R Wi ghted average ratio of pool area to riffle area.

Area .~ Total low flow pool surface area in square yards.

Vol une : Total low flow pool volume in cubic yards.

Spawning @ Nunber of square yards of gravels observed in the 1»-3v
and 3"-6" size classes.

Spp. POT.: Potential anadromous fish species apparently suited to



TABLE 11

- HABI TAT SUMWARY OF STREAM M LES ACCESSED

Stream

Tygh Creek
Badger Creek
Little Badger
Gate Creek
Boul der Creek

Forest Creek
Wite River
Cear Creek
Frocr; Creek
Barlow Creek
Buck Creek
Bonney Creek
lron Creek
Al pine Creek

Tot al

LEGEND:

Spawni ng ':

Spp. POT. :

----------- REARING -------------

ngth Wdth P.R Area Volume Spawning (Ya?)

) (R (¥a2) (vd) 1-3"  3-6" SPPM poe,
2.2 8 6:4 6,195 2,044 142 63 S, co
3.6 15 37 9,504 4,752 200 73 Ch, St, Co
3.6 5 4:6 4,224 1,39 134 75 St

4.0 5 5.5 5,867 2,934 198 18 S, co
9.7 16 3:7 27,315 18,301 1,455 603 G, S,

C0, SO

1.3 6 6:4 2,746 906 68 21 S, co
4.4 16 2:8 27,034 18,113 112 43 G, St, G
0.9 14 5:5 44,763 29,991 1,024 279 Ch, St, G
8.8 6 7:3 21,683 7,155 247 26 S, co
6.8 10 6:4 23,936 7,899 421 317 G, St, Co
1.0 4 55 1,173 387 105 44 S, co
0.7 3 4.6 493 163 60 25 S, co
5.0 14 3.7 12,320 8,254 34 11 Ch, St, Co
0.4 5 5:5 598 179 23 0

2.4 187,851 102,472 4,223 1,598

Mles of anadronous fish habitat.

Wi ghted average low flow streamwidth, in feet.

Vi ght ed avera?e ratio of FOOl area to riffle area.

Tot al avera?e ow flow pool surface area in square yards.

Total low flow pool volume in cubic yards.

Nurmber of square yards of gravels observed in the ["-3"

and 3"-6" size classes.

Potential anadronous fish species apparently suited to

*

[EEENY TN

~

BY M NOR PASSAGE ENHANCEMENT (LEVEL |*)

habi tat conditions present on each stream system St
steel head, Co = coho, Ch = chinook, So = sockeye.
Streamnmles from Table I.



TABLE |V - HABI TAT SUMMARY OF STREAM M LES ACCESSED BY

MAJOR PASSAGE ENHANCEMENT (LEVEL 117%)

_ REARING#* —— :
Length Wdth P Area Vol ume Spawni ng (Yd2)

Stream (M. (Ft.) - _(va?) (vd ) - L33" Spp. POT.
Tygh Creek 3.5 6 5:5 6,160 2,033 237 98 &, co
Badger Creek 6.7 10 4:6 13,235 5,632 173 17 Ch, St, Co
Little Badger 2.0 3 37 1, 056 348 46 16 St
Jordan Creek 7.4 8 37 6,336 3,168 536 183 S, co
Gate Creek 3.8 6 4:6 5350 2,675 192 21 &

Forest Creek 1.1 15 2:8 1,936 639 48 13 S, co
Cear Ceek 1.0 3 5:5 880 590 86 2 S, co, so
Iron Creek 0.5 5 37 440 295 2 2 S

Rock Creek 5.3 4 37 3,437 1,146 103 17 St so
MCubbins Creek 4.8 11 2:8 61,952 4 ., 1393 20

Tot al 36. 1 100, 782 20,656 1,516 449
LEGEND: Mles : Mles of anadromous fish habitat.

Wdth Wi ghted average low flow stream width, in feet.

PR Wi ghted average ratio of pool area to riffle area.

Area : Total low flow pool surface area in square yards.

Vol une : Total low flow pool volume in cubic yards.

Spawning : Nunber of square yards of gravels observed in the |'-3'
and 3"-6" size classes.

Spp. POT.: Potential anadronous fish species apparently suited to
habitat conditions present on each stream system St =
steel head, Co = coho, Ch = chinook, So = sockeye. _

L Rearing areas, volunes do not include |akes or reservoirs.



TABLE V - |1 RRIGATION DI VERSI ON STRUCTURES ( MHNF)

_ Passage Pass. Enh.
Stream Location _Type Up .(M.) Down Up Down Comment s

Tygh Creek 15.2 LH N (5.7) N H H Log structure with board
spillway 6 feet high,
6 feet [ong.

Badger Creek 15.3 LH N (7.0) N H H Concrete structure with
board slat inserts.

Gate Creek 8.6 LH N (6.2) N M M Concrete structure with
board slat inserts.

Boul der Creek 3.1 LH P (7.6) N H H Log structure with board
slat inserts.

Forest Creek 1.6 LH N (0.8 N L L Log and concrete with
board slat inserts.

Oear Creek 7.8 LH N (4.0) N H H 1/ Concrete structure wth
board slat inserts
(5 feet high).

Frog Creek 4.6 LH N (4.00) N H H Earth fill structure
with concrete and board
slat spillway.

Rock Creek 8.3 D N (4.8 N L L Fifty-foot tall earth

fill structure.

L/- Screening may be required on both the Cear Creek ditch outlet and the
Frog Creek ditch inlet which enters Clear Creek in the diversion
| npoundment  area.

LEGEND: Location :

Type

Passage :

Pass.

Enh. :

Location on stream in mles noving upstream from the
mout h (RW.
Ui = Low head structure, less than 8-foot tall.
D - dam greater than 8-foot tall.
Does structure present an obstruction to fish mgration?
cp: Passable to upstream mgration? F = full
passage; P = partial (lowflow) barrier; N=
I npassable. Mles of potential habitat Iying
above the structure are provided in parenthesis

( 1.
Down:  Passable to downstream mgrants? N = No, and
screening would likely be required to prevent
| oss of emgrating smolts.
Rel ative priority of passage enhancenent both up and
downstream at the structure, based on the quantity and
quality of potential anadronous fish habitat |ying
upst ream



TYGH CREEK
BARLON RANGER DI STRI CT

Surveyors: David W swar County: Wasco
Doug Kinzey
Dates Surveyed: Septenber 12, 14-15, Mout h Location: T.4S., RI3E,
and 20, 1983 Sec. 11
Tributary to: Wite River Wtershed Area: 77,200 acres
230.6 sg. mles
Dr ai nage: Deschut es Stream Order: VI
TRl Conpartnents: Stream Length: 20 mles
Fl af; 1402, Jordan 1405
Bal [ 1404, Tygh 1406
Gane Fi sh: Rai nbow trout Low Flow Wdth (Avg.): 6 feet
Potential Anadronous Species: Di stance Surveyed:
Steel head trout Mainstem 6.1 m. (RM14.0 - 20.1)
Coho sal mon Tributary B: 0.75 m.

Average Fish Habitat Condition Rating: 5.8 (Fair)
Average Riparian Condition Rating: 6.4 (H gh)



TYGH CREEK

Survey Summary

St r eamSummar y

Tygh Creek is a mgjor 6th order tributary of Wite River. Mjor drainages
contributing to Tygh Creek are Badger Creek near RM 3 and Jordan Creek at
Rm 6.0. Hootnanny Point and Jordan Butte are situated al ong the northern
slopes, and Flag Point and Ball Point are to the south. The survey area
lies above where the old North-South Road crosses the stream at RM 14.0.
Below this point ownership is a mxture of public and private land. At
RM 15.2, an irrigation diversion is present. Forest Service Road 27
crosses Tygh Creek at RM 15.1 and Road 2720 parallels the northern ridge.
Forest Service trails present in the drainage are the Tygh Creek Trail,
Jordan CQut-Off Trail, and Pen Wy Trail. Rainbow trout were observed

along the survey route in | ow nunber fromRm 14.0-18.0.

Nt er shed Char acteristic6 and Geonor phol gy

Tygh Creek flows through a broad (200+ foot), flat bottom V-shaped valley
fromRM 14.0 to RM 15. 1, where Forest Service Road 2720 crosses the
stream  Above this point, Tygh Creek flow6 in a narrow, V-notched
valley. Floodplain width is generally between SO-60 feet until RH 18.2,

where the floodplain width decreases to less than 30 feet. S deslopes are



nmoderately steep to steep (50-70 percent) throughout the streanmis |ength
up to about RM 19.3, where they are noderate (30 percent). Stream channe
gradient is low (4 percent) between RM 14.0 and 16.4. FromRM 16.4 to

RM 18.2, the gradient is high (8 percent) with short, steeper sections
(14-23 percent). The streamhas a stair-stepped profile with boul ders and
l'arge woody debris (LWD) the primary elenents of channel structure.

Gradi ent decreases again above RM 18.2, averaging 5 percent. Substrate
materials are gravel and sand in this area, whereas below they are

dom nated by boul ders and rubble. The slopes throughout the surveyed
length are highly dissected with nunerous ephemeral tributaries
contributing to flows. Tributary B is perennial and contribute6

approxi mately 50 percent of the flow (2 cfs) at its confluence with Tygh
Creek (RM17.4). Small wetland6 adjacent to the streamare common in the
upper reach. (RM 18.2 - 20.1). The Tygh Creek flow regime appears flashy.
It was reported that on August 5, 1983, the diversion structure at RM 15.2
had diverted more than 80 percent of the flow (3.5 cfs) into the ditch
line. Inspection of the stream at that time below the structure revealed

heavy sedinent |oading and poor pool quality.

Reach Description

Four reaches were identified along the mainstem of Tygh Creek and one for
Tributary B. The reaches are delineated primarily on the basis of
substrate conposition, gradient, and LWD influence. Pool and riffle
surface area i s approxi mtely even throughout the survey length (P:R =

5:5). On approximtely 70 percent of the surveyed |ength, boul der6 and



rubbl e dom nate the substrate and gradient is noderate. Gavel and sand
conprise the bottom conposition in Reach IV (RM18.2 - 20.1). Gadient is
hi ghest (10 percent) in Reach Il (RM 16.4 - 18.2).

The influence of large woody debris is highest in Reach |1l
(RM17.4.18.2), establishing a stair-stepped profile; in Reach IV, LMD is

inportant in gravel retention.

Fi sheri es

The overal | Habitat Condition Rating (HCR) for Tygh Creek is fair (5.8).
Spawni ng gravel 6 are nunerous, totalling 1038 square yards. Approxi mately
60 percent are considered marginal quality primarily due to channel
placement. Sixty percent of the total gravels (643 square yards) are
suitable for anadromous fish utilization. Gavel bed size between RM 14.0
- 18.2 is smll, -2 square yards, with 80 percent of the gravels suitable
for anadronous fish. Above RM 18.2, bed size increases to 3-4 square
yardé with 50 percent suitable for anadromous species. The overal
influence of LMD on gravel retention in the [ower two reaches is
relatively low (30 percent). In the upper reaches (RM17.4 - 201), its
inportance increases (70 percent 1. In all reaches, high quality grave

bed formation and retention is highly dependent on LWD

Pool size throughout the surveyed | ength average6 |ess than 3 square

yards. Depths are low, with the exception of Reach Il (RM 16.4 - 17.4)



where they are noderate. Effective cover is noderate to high, decreasing
to lowin Reach 1V (18.2 0 - 20.1) and Tributary B. The inportance of LWD
in pool formation is low (40 percent) between RM 14.0 - 18.2. In the
upper reach, LWD has an influence on 70 percent of the pool devel opnent.
Several mgration barriers are present, including the diversion structure
and four high gradient areas (17-23 percent) occurring between RM 16.8 and
18.2. These sections are 100 feet |ong and are dom nated by boul der
substrate. Six logjam (debris accunul ations) obstructions are al so
identified between RM 15.2 and 16.8. Shal | ow pool devel opment bel ow t hese
structures may present passage problent during low flows. The habitat
appears suitable for winter steelhead trout and marginal for coho sal non.

Rai nbow trout were observed in low nunmber6 to RM 18.0.

Riparian Area

The quality of the riparian habitat varies between moderate and high.
Reaches | and 1V have high quality habitat. Positive factors include
deci duous overstory species, a broader floodplain, an overall high nunber
of habitat units, and special habitats (rock outcrops, snag patches, and
wetlands). Qther reaches have reduced quality due to a narrow floodplain
and fewer special habitat units. The overall Riparian Condition Rating
(RCR) is high (6.4).



Rehabi litation and Enhancenent

Rehabi | itation and enhancenent opportunities exist for inproving fish
passage at the mgration barrier6 and increasing pool quality. Presently,
4.9 mles of streamare blocked due to the diversion structure at

RM 15.2. Additional barrier6 which block al nost 400 square yard6 of
potential spawning habitat in Reach IV include three high gradient

(20 percent) areas between RM 17.25 and 18.2 on the mainstemand at RM 0.4
on Tributary B. Pool quality is fair to |ow over nost of the surveyed
section. Increasing pool size and depth in Reaches | and Il woul d

inprove rearing habitat conditions.



TYGE CREEK

Reach Summary

Reach |; RM 14.0 - 16.4:

1. Valley configuration narrows at RM 15.1 from a very wide (200 feet), flat
bottom V-shaped valley to a narrow (60 feet wide), flat bottom valley at
the end of the reach. For nost of its length below RM 15.1, the stream
runs against the southwest floodplain slope. Bank cutting is common
throughout this |ower section.

2. Gadient is low (4 percent).

3. Rubble and gravel domnate the substrate conposition (55 percent).

4. Pool toriffleratiois equal (P.R=5:5).

5. Stream shading is high (85 percent).

Reach II: RM 16.4 - 17.4:

1. Valley configuration decreases to a narrow (45 feet wide), flat bottom

V-shaped val | ey.



2. Gadient increases to high (averaging 10 percent), with maxinmns of

17 percent and 20 percent at RM 16.8 and 17.25, respectively.

3. Substrate sizes increase with boulder and rubble domnating (70 percent).

4. Pools are slightly more common than riffles (P.R = 6:4).

5. Stream shading is high (90 percent).

Reach Il1: RM 17.4 - 18.2:

1. Valley configuration remains a narrow (55 feet wde), flat bottom

V-shaped vall ey.

2. Gadient decreases to noderate (5 percent).

3. Substrate size classes decrease slightly from the previous reach,

remai ning boul der and rubble domnated (60 percent).

4, Pool and riffle ratio is even (P:R = 5:5).

5. Stream shading remains high (80 percent).



Reach |V: RM 18.2 - 20.1:

1. Valley configuration narrows to a 25 foot wde, V-shaped floodplain with

gentle (30 percent) sideslopes.

2. Gadient remains noderate (6 percent) and has a stair-step profile

control led by LVD.

3. Substrate size decrease6 substantially with the gravel size class

domnating (70 percent).

4, Pool toriffle ratio remains even (P:R = 55).

5. Stream shading decrease6 to noderate (75 percent).

Tributary B: 0.0 - 0.75:

1. Valley configuration is a narrow to noderate (70 feet wide), flat bottom

V-shaped vall ey.

2. Gadient averages 7 percent, increasing from8 percent at the confluence
with Tygh Creek to a high of 22 percent at RM 0.4 and then decreasing to

5 percent above that point.



3. Substrate is predom nantly rubble (45 percent).

4, Pool-to-riffle ratio averages 4:6.

5, Streamshading i s high (90 percent).

10



TYGH CREEK

Fi sh Habi t at Summary

The overal | fish habitat quality is rated fair (HCR = 5.8). Positive
conponents of the score include high spawning gravel counts in nmost reaches, a
fairly even pool-to-riffle ratio, and high stream surface shading. Negative

factors are poor to fair pool devel opnent and |ow base flow.

Reach |: RM 14.0 - 16.4:

1. The fish habitat quality is rated fair (HCR = 6.3). Low nunbers of trout

were observed throughout this section.

2. Spawning gravels total 363 square yards. Seventy percent (242 square
yards) are marginal quality due to channel placement. They are in smal
accunul ations of -2 square yard6 al ong the stream banks above the |ow
flow channel.  The higher quality gravels are also in snall
accumul ations. Boul der structure is domnant and account6 for nmost of the
gravel rentention. The influence of LWD on gravel rentention is |ow
(35 percent); however, 75 percent of the high quality beds are LW
dependent. Fifty percent (184 square yards) are in the 1.5-3 inch size

class, and 35 percent (129 square yards) are in the 3-6 inch size class.
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3. Pool and riffle areas are even (P:R=155), with fair rearing habitat.
Pool s are generally 3 square yards with shallow depths. Effective cover
I's noderate and is provided by instream boul ders and root wads al ong
undercut banks. The role of LWD in pool formation is low (15 percent)
As with gravel retention, boulder structure is far nore significant. Hgh

quality pools are rare. O those observed, only 30 percent are LWD for med.

4, The diversion structure at RM15.2 is a conplete barrier to fish
mgration. The structure is approximately 6 feet high and spans 15 feet
across the channel. The pool at its base is about 20 square yard6 in area
and greater than 3 feet deep. Qher structures considered |ow flow
barriers are three debris accunul ations between RM 15.15 and 15.75. They
are approximately four feet high and consist of one or two | ogs across the
channel with small woody debris (branches) and sedi nent deposited behind
them  Pool devel opnent below themis poor. At RM 16.3, the gradient
increases to 13 percent for a 150 foot section over a boul der substrate.

Fish passage at this point may be difficult.

Reach |l: RM 16.4 - 17.4:

1. The fish habitat quality remains fair (HCR = 6.5). Trout were observed in

moderate nunbers in this reach.

2. Pools have a slight dom nance in streamsurface area (P:R=6:4). Rearing

habitat is of a higher quality in this reach than el sewhere in the

12



survey. Average pool size is small at 2 square yards; however, pool
depths are noderate and effective cover is high. Cover is provided by
surface turbulence and the undercut bases of boulders and |arge rubble.

The influence of LWD on pool formation is low (10 percent; see Table V).

3. Spawning gravels total 74 square yards. Sixty-five percent (47 square

yards) are marginal due to channel placenent. Gavel bed size and
placenent, LWD influence, boulder structure and size classification are

simlar to Reach |. The results are summarizd in Tables IIl, V, and VI.

4, Streamgradient in the upper part of this reach increases substantially
for short sections of about 100 feet. Near 16.8, the gradient is about
15 percent and at RM 17.25, it increases to 20 percent. Substrate

conposition in these areas is domnated by boul ders.

Reach Il1: RM 16.4 - 18.7:

1. The fish habitat quality is rated fair (HCR = 6.2). Rainbow trout were

observed in |[ow nunmbers.

2. Spawning gravels total 139 square yards with the majority (80 square
yards) considered narginal, again due to channel placement. The grave
bed size increases fromthe previous two reaches to 3-4 square yds. The
influence of LWD on gravel retention increases significantly;

approxi mtely 70 percent of the gravel beds are |ocated behind single |og

13



structures. Eighty percent of the high quality gravels are associated
with LMD. Fifty-one square yards (40 percent of the total) are in the
1.5-3 inch size class; 15 square yards in the 3-6 inch size class; and
50 percent (73 square yards) are in the 0.5-1.5 inch trout size class, an

i ncrease fromthe downstreamreaches of 30-35 percent.

Pool size is variable through this reach. Pools associated with the

boul der-rubbl e substrate have a higher frequency of occurrence

(70 percent). They are small, 1-2 square yards, with shallow depths and
noderate effective cover. The cover is surface turbul ence and undercut
instream rubbl e and boul ders. LWD accounts for about 30 percent of the
total pool developnent. These pools tend to be larger than the boul der
formed pools; however, their depths are shallower and effective cover is
low. Hgh quality pools are still rare. O the few observed, 90 percent

are boul der formed.

The stream shows two consistent and distinct variations with respect to
gradient. The boul der-rubble sections generally exhibit an 8 percent
gradient. The gradient above LWD accunulations is 3-5 percent over a
gravel and sand substrate. Exceptions to this general trend occur at
RM 17.6 where the gradient over a 50-foot |ong bedrock chute is

23 percent, and at RM 18.2 where the gradient is 22 percent for

approximately 100 feet over a boul der substrate.
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Reach 1V: RM 18.2 - 20.1:

1,

The fish habitat quality is rated fair (HCR = 4.9). No fish were observed

inthis reach.

Spawning gravels are in their highest concentrations in this reach
totalling 391 square yards. The occurrence of good and marginal quality
gravel is about even. Beds of 3-4 square yards are commonly | ocated
behind instream LMD. LWD influences 70 percent of the total gravel
retention and is inportant in the formation of 90 percent of the high
quality beds. Gavel in the 0.5-1.5 size class accounts for slightly nore
than 50 percent of the spawning beds. Forty-five percent of the gravels
(179 square yards) are in the 1.5-3 inch size class, and the renainder

(9 square yards) are in the 3-6 inch size class.

Pool and riffle surface area is even (PR =15:5). Pools are small in
size, one square yard, with shallow depths and |ow effective cover. LW
is the domnant instream structure and accounts for 70 percent of the
total pool development. Hgh quality pools are very rare. O those
present, 80 percent are LWD dependent. Bottom conposition of the pools is

gravel and sand
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Tributary B: RM 0.0 - 0.75

1. The fish habitat quality is rated fair (HCR = 5.3). Rainbow trout were
noted in |ow numbers. Tributary B enters Tygh Creek at RM 17.4

2. Spawning gravels total 71 square yards with a 50:50 breakdown between high
quality and marginal beds. Gavels are scarce between RM 0.0 and 0. 4.
Stream gradient is high, ranging from 8 percent to 22 percent at RM 0.4.
Above RM 0.4, the gradient decreases to 3 percent. Mst of the gravels
are located here. Bed size is greater than 4 square yards. Seventy-five
percent (53 square yards) are in the 0.5-1.5 size class. LWD plays a
moderate role in gravel retention with 35 percent of the beds LW
dependent. However, high quality gravels are al nost exclusively dependent
on LWD.

3. Riffles have a slight domnance in the streamsurface area (P:R = 4:6)
Average pools are 1 square yard with shallow depths and |ow effective
cover. Forty percent of the pool developnent is LWD dependent. One to
two high quality pools (LWD fornmed) per 0.1 mle were noted below RM 0. 4.
These pools are approximately 2 square yards with noderate depths

Effective cover is provided by surface turbulence and LWD

4. The 22 percent gradient at RM 0.4 likely precludes access to reaches above
this point. The streamat this point flows over a boul der substrate with

poor pool devel opnent.
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TYGH CREEK

Ri parian Habitat Summary

Reach |1: RM 14.0 - 16.4

The Riparian Condition Rating is high (RQR = 7.0).

The floodplain width is variable, decreasing fromvery wide (greater than
200 feet) at the lower end of the reach to narrow (60 feet) at the upper

end.

Five habitat units are present (grass-forb, shrub-seedling-sapling, poles,

smal | sawtinmber, and large sawtinber)

The coniferous overstory averages two species per transect, grand fir, and
western red cedar. Qccasional Douglas-fir are also present. Three
deci duous species (black cottonwood, big |leaf maple, red alder) are

present in the reach, averaging one species per transect.
Two special habitats occur in the reach. An oak and maple covered rock

ridge extends into the riparian zone at RM 15.65, and a snag patch is

| ocated at RM 15.8.
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Reach Il: RM16.4 - 17.4

1. The riparian habitat quality decreases to noderate (RCR = 5.3).

2. The floodplain width is narrow (45 feet), in a flat bottom V-shaped
val | ey.

3, Al five habitat units renain.

4, Coniferous overstory diversity increases fromthe previous reach. An
average of four species per transect are present, with cedar, grand fir,
and Dougl as-fir nost common. Noble fir, western hem ock, and ponderosa
pine also occur. Deciduous overstory diversity decreases somewhat from
the previous reach, with an average of one species (red alder or
cottonwood) per transect.

5. Special habitats are a rock outcrop (RM 16.7) and a noss-covered talus
sl ope *RM 16. 8).

Reach IIl; RM17.4 - 18.2:

1. The riparian habitat remains noderate in quality (RCR = 4.8).

2. The floodplain width remains narrow (55 feet), formng a flat bottom

V-shaped val | ey.
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3. Habitat units decrease to four. Grass-forbs are generally |acking

4, Coniferous overstory diversity decreases from the previous reach, wth
three species (cedar, grand fir, Douglas-fir) presentNo deciduous
speci es were observed.

5. No special habitats were noted.

Reach IV: RM 18.2 - 20. 1:

1. The riparian quality rates highwith the highest score of any reach (RCR
= 1.4).

2. The floodplain width is very narrow (averaging 25 feet), alternating
between a flat bottom V-shaped valley and a narrow V-notch. This reach
contains the only wetlands occurring over the stream |ength surveyed

covering 40 percent of reach length.

3. Four habitat units are present. Large sawtinber is generally |acking

4, Coniferous overstory diversity is high (averaging four species per
transect), changing from the cedar and grand fir domnation of the
previous reaches to a predomnantly |odgepole, spruce, noble fir, and
western larch canopy. Cedar, grand fir, hem ock, Douglas-fir, ponderosa

pine, and white pine occur occasionally. Cottonwoods are also present.
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5. Special habitats include a small (I/2 acre) grassy wetland at RM 18. 35,
snag patches at RM19.2 and 19.5, a small (1 acre) spring/wetland area at
RM 19.3, a large wetland (old channel braid) fromRM19.3 to 19.5, a dry
| equne neadow near the mouth of Tributary C (RM19.6), and a wet marsh

tributary system entering the mainstem at RM 20.0.

Tributary BB RM 0.0 - 0.75:

1. The riparian habitat is rated noderate (RCR = 4.7).

2. The floodplain width is narrowto noderate (70 feet), formng a flat

bottom V-shaped valley.

3. Four habitat units occur. Gasses and forbs are generally |acking.

4, Coniferous overstory diversity is high, with five species (cedar, henl ock,

Dougl as-fir, grand fir, and white pine) conmonly present. No deci duous

species were observed.

5. No special habitats were noted.
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TYGH CREEK

Rehabi | i t ati on/ Enhancement Summary

Passage Enhancenent; EM 15.2, 17.2 - 18.2; Tributary B (RM 0. 4)

Four passage barriers on the Tygh Creek mainstemand one on Tributary B
presently would prevent potential anadromous access to a total of 4.9 mles of
stream and 865 square yards of spawning habitat. Inproving access throughout
this system would be a high priority if anadronous fish production from this

drainage is desired

The first barrier is the ditch diversion structure at RM 15.2. Due to its
height (6 feet) and length (6 feet), redesign may be necessary. Screening of
the irrigationinlet to prevent smolts fromentering the ditch would Iikely

al so be required

The renai ning passage barriers (minstemRM 17.25, 17.6, 18.2; Tributary B
EM0.4) are boul der and bedrock chutes approximtely 100 feet long with
greater than 20 percent gradients. Sone form of resting pool devel opnent or
alternative passage (Al aska steep-pass) could |ikely alleviate passage

problems in these areas.
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Rearing Pool Development: RM 14.0 - 15.2, 17.6 - 20.0

Al'though existing pool quantity is good throughout the stream length surveyed,
quality is low due to shallow depths and small size. Placenent of boul der
berms or log sills could serve to enhance pool rearing habitat. Poor road

access prohibits the use of heavy equipnent throughout most of this system

Riparian Protection; RM 18.4, 19.3 - 19.5 20.0

The only wetlands occurring along the stream length surveyed are the small
springs and marshy areas located in Reach IV. Mintenance of these areas
woul d appear to be a high concern for riparian habitat diversity. Presently,
a flyline for a planned road connecting Road 2720 and the Flag Point Lookout

Road crosses the stream near these |ocations.
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TYGH CREEK
TABLE | - HABI TAT DATA SUMVARY
REACH (R M) STREAM POOLS RI FFLES (%

HCR § P:R G d A EC BR L'+ 612" [-60 LI-1" 5D
1(14.0-16.4) 6.3 85 55 4 L 3 M 0 25 25 30 10 10
11(16.4-17.4) 6.5 95 6:4 10 L-M 2 H O 45 25 15 10 5
111(17.4-18.2) 6.2 80 55 5 L 3 M 0 25 35 25 10 5
V(18.2-20.1) 4.9 75 55 6 L 1 L 0 * 5 70 15 10
Trl(%uE)a{)y75% 53 90 46 7 L 1 L 0 15 45 20 15 5

LEGEND: HCR  Habitat Condition Rating
S: Percent of stream shaded
PR Ratio of pool length:riffle length
G Average gradi ent 8%
d: Average maxi mumdepth (L 12", M= 12 - 29", H _ 30")
A Average pool area (square-yards)
EC.  Effective cover (L _ 40% M= 40-60% H _ 60%

BR  Bedrock

SO Sand .

D Average depth (inches)

* Present, but less than 5%

TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT.
SPECI ES REACH TRI BUTARI ES
| 1T 111 1V TRIB. B

Rai nbow trout L M L ( L

LEGEND: L = Low (O-5); M= Mbderate (6-50); H= H gh (50+)
a =adult, j =juvenile

* = habitat suitable; presence reported but not observed
( )= habitat suitable; may not be present
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TYGH CREEK

TABLE I11 - SPAWN NG GRAVEL (SQUARE YARDS)
Reach (RM) ﬁm = Geg_\égl - I\/t\a(:jgsl')nal
| (14.0 - 16.4) 363 121 242
Il (16.4 - 17.4) 74 27 47
111 (17.4 - 18.2) 139 59 80
IV (18.2 - 20.1) 301 185 206
Tributary B (0.0 - 0.75) 71 34 37
TOTAL 1038 426 612

TABLE |V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (RM TYPE |D#  PASSABLE  RECOMENDATI ONS*
15.15 Logjam J1 P Low priority
15.2 Diversion structure N Mdity for passage
15.7 Logjam J2 P Low priority
15.75 Log jam J3 P Low priority
16.1 Fall's Fi P Low priority
16. 45 Log jam Jy P Low priority
16. 7 Log jam Js P Low priority
16.8 17% gr adi ent By P Low priority
16. 81 Logjam Je P Low priority
17.25 20% gradi ent By N Mdity for passage
17.6 Chute (23% gradient) B3 N Mdify for passage
18.2 22% gr adi ent By N Mdify for passage
Tributary B 22% gradi ent Bs N Low priority, limted
(RM 0.4) habi tat above

LEGEND: F =full passage

P = partial passage

N= no passage

*Refer to special case form for barrier characteristics.
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REACH M

TYCH CREEK
TABLE V - ANADROMOUS HABI TAT SUMMVARY
LES REARI NG SPAWNI NG

(RM) Avail. Pot. P:R Area Depth 1-3" 3-6" COMVENTS

| (14.0-16.4) 1.2
Il (16.4-17.4) 0.0

111 (17.4-18.2) 0

1.2 55 3 1 184 129 Diversion structure at RV
15.2 is conplete barrier.

1.0 6:4 3 2 35 23 Hgh gradient sections
( 17% at RM 16.8 and 17.5.
0.8 55 2 1 51 15 Chute and high gradient

boul der cascade (RM 17.6 and
18.2, respectively).

IV (18.2-20.1) 0 1.9 55 1 1 179 9

Tributary B 0
TOTAL 1.2

LEGEND: Avail .:
Pot . :

P:R

Area:
Dept h:
Spawni ng:

0.75 46 1 1 1 11

5.65 456 187

Mles of habitat presently accessible to anadromous fish if

i ntroduced.

Additional mles of habitat potentially available with conplete
passage enhancement.

Ratio of pool length:riffle |ength.

Average pool area (sg. yds.).

Average pool depth (feet).

Nunmber of sg. yards of gravels observed in the 1"-3" and 3"-6"
size classes.
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TABLE VI -

LWD HABI TAT QUALITY | NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (RM) Total (% HO (W Total (%9 HO (%9 OR # L Da Source
| (14.0-16.4) 25 75 15 30 Var StM1-2 | -2 M
[l (16.4-17.4) 30 60 10 25 Var StM1-2 | -2 L
[11(17.4-18.2) 70 80 30 10 Perp StMI[-2 | -2 L
IV (18.2-20.1) 70 90 70 80 Perp StM1 [ -2 L
Tributary B 35 100 40 90 Perp S [-21-2 L
LEGEND: Tot al : Percent of total habitat area dependant on LWWD
HQ Percent of high quality habitat area dependent on LWD
R Angle of orientation to flow, Perp = perpendicular, Var =
variabl e
#: Nunmber of logs/structure; S =single log, M= nulti-Iog
L: Average length of Ioc[ls, expressed in channel wdths
D a: Dianeter of average logs in feet
Sour ce: L = | ocal

T= transported

M= mxture of local and transported
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TYCGE CREEK

TABLE VI1 - HABI TAT AND HYDROLOG CAL FEATURES FOR SUMVER AND BANEFULL CONDI TI ONS
SUMMER BANEFULL S
Reach (R M) W d v 0 W D Fl oodplain Wdth (Ft.)
| (14.0-16.4) 8 S5 1 4 13 2 60- 200+
[l (16.4-17.4) 8 3 1.53.5 12 2 30- 60
I (17.4-182) 6 4 1 2.5 1 1 50- 60
lv (18.2-20.1) 3 2 151 4 5 15-35
Tributary B 4 301 6 | 70
LEGEND: ww  Streamwdth (ft)
D.d:  Stream depth (ft)
v. Velocity (feet/second)
Q= Average reach flowin cubic feet/second
TABLE V11 - TEMPERATURE AND SHADE RELATIONSHI P
Al R WATER
TEMP.O F

REACH (R M) DATE FLOW (cfs) % SHADE ASPECT AW AW TIME
| (14.0-16.4)  9/12,14/83 4 85 E 52/ 50- 62/ 57 1200- 1700
[l (16.4-17.4) 9/ 14/ 83 4 95 SE  54/47-60/50 1525- 1700
11 (17.4-18.2) 9/14-15/ 83 2 80 SE  55/47 1600- 1800
IV (18.2-20.1) 9/15,20/83 1 75 NE 40/ 39-54/ 46 1340- 1745
Tributary B 9/ 15/ 83 2 90 E 57/47 1315
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REACH (RM

| (14.0016. 4)

Il (16.4-17.4)
111(17. 4-18. 2)
IV (18.2-20.1)

Tributary B
(0.0-0.75)

LECEND: RCR
F.P.:

HU s

Con:
Dec:

Vit | and:

Si ze:

TYGH CREEK
TABLE | X - RI PARI AN HABI TAT SUMVARY

RCR VALLEY VEGETATI ON AQUATI C

FP (ft) HU Overstory Streanclass WetTand% Size Special

Con. Dec. Habi t at

7.0 135 5 2 1 | 2
5.3 45 5 4 1 | 2
4.8 55 4 3 O |
7.4 25 4 4 1 | M S 5
4.7 700 4 5 0 [

Riparian Condition Rating
Floodplain width in feet
#Habitat units A_4, M=2-3; L _1
# Coni fer species
# Deci duous speci es _ .
Percent of stream length with adjacent wetlands;
H50% M= 25-50% L 25%
Size of wetlands
i

smal| (less than 1 acre)
large (greater than 1 acre)

KAnder son: paw (WP- PJS-5275N)
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The stream gradient in Reach T is low (4%) and has an even pool-to-riffle
ratio (P:R=5:5). The substrate is predominantly boulder and rubble. Rearing
habitat is fair with pools averaging 3 square vards and shallow depths.
Spawning habitat iS good, with 363 square yards of gravels counted. Most are
in small pockets (2 sq. vds.) along the stream margins. (Photo at RM 14.5.)

The diversion structure at RM 15.2 is a complete barrier to fish migration
which blocks an additional 6.85 miles of potential fish habitat. The
structure is ahout 5 feet high and has a qood size pool below it /20 sg.
vds.). At the time of the survev, no flows were diverted; however, it has
been reported that as much as 80% of the stream low flow (3.5 cfs) was
diverted to the ditch line.
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In Reach II, the stream gradient increases to high (10%X). The substrate size
class also increases, with large boulders functionina as the main structural

component. Pool sfize is slightlv smaller (7 sq. vds.) then Reach I; however

pool depths and effective cover are greater.

Pool sizes and gradient are variahle in Reach IIT (RM 16.4 shown).
Boulder-rubble sections are 8% gradient, with low quality pool development.
Other interspersed sections are influenced hy large woodv dehris /LWD) with
assocfated large sediment plain development. Pools behind the LWD are larger
(6-10 sq. yds.? but have shallow depth and low effective cover. Pool area
dominates the boulder-rubhle sections (70%).
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Reach IV contains the highest concentrations of spawning gravels, totalina 391
square yvards /photo at 17.9). Good and margina' aualitv gravels occur in
about even amounts. Beds of 3-4 square vards are commonly located behind
instream LWD. LWD influenced 70% of the total gravel retention. About 50% of
the gravels are suitable for anadromous fish.

‘ 7 VN \

+i G

Reach IV has high quality riparian habitat which includes five-special habitat
units '?rassv wetlands, spring 1ine, dry meadow and this large snag patch at

RM 19.5 Most of the snaqs are lodgepole pines, although larch are also
common.
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Substrate composition in Tributarv B (R.M. 0.7 shown) is predominantly gravel
and rubble intermixed with large woody debris. Pools are small and shallow
but have high effective cover. Pacific yew is common along the stream margins

with an overstory comprised of hemlock and cedar.
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Tygh Creek
Survey Map

Scale 1.7°: 1 mile
Surveyed
9/12,14,15,20/83

by: David Wiswar
Doug Kinzey
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= STREAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI,II, 111 REACH # andSECTION

7 1.0 TRANSECT # and RIVERMILE
X OBSTRUCTION JX  BARRIER
a,2,3, JAM and §
F(  )1,2,3 FALLS, HEIGHT, and ¢
€1,2,3 CULVERT and #
81,2,3 CHUTE and ¢
A DIVERSION STRUCTURE (1 - water Is used for $rrigatfon purposes)
4 MINE oF 4@ PITSITE
— BRIDGE
o LANDSLIDE, SLUWP
AN-D DEBRIS TORRENT TRACK
———d SPRING
4 UPPER LIMIT OF FISHPRESENT (A - Timit of potential anadromous

fish habitat)
BANK EROSION (EXTENSIVE/SEVERE)
1,2,3, :MISCELLANEOUS

AALD

3

@ WETLAND HABITAT
-~ AND ID NUMBER

% ROAD AND ID NUMB

@ EARTHFLOW
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BADGER CREEK
BARLON RANGER DI STRI CT

Surveyors: Jeff  Uebel county: \asco, Hood R ver
Tom Cai n

Dates Surveyed: August 30-31, 1983 Muth Location: T4S, RI3E, Sec. 5
Septenber 1-15, 1983

Tributary to: Tygh Creek Watershed Area: 32,000 acres
50 sq. mles
Dr ai nage: Deschut es Stream Length: 22.1 mles

Di stance Surveyed:
17.1 mles minstem
0.2 mles Gumuwac Creek

TR Conpartments:  Morrow 1420 Average Low Flow Wdth: 12 feet
Sling 1419

G asshopper 1418 Stream Order: V
Pine 1407

Drop 1406
Badger 1405
Game Fish: Rainbow Trout
Potential Anadromous Species: Chinook
St eel head
Coho
Average Fish Habitat Condition Rating: 7.0 (Good)

Average Riparian Condition Rating: 6.7 (H gh)



BADGER CREEK

Survey Summary

StreamSunmmar y

Badger Creek heads in Badger Lake and flows east 22 mles to its
confluence with Tygh Creek. Nnety percent of low flows (20 cfs) are
diverted at RM 15.3 into the Hghland Ditch for field irrigation. Fish
habitat quality is substantially inpacted for three mles downstream by

the flow reduction (flows increase from2 to 5 cfs in this area.).

The drainage area i s approximtely 32,000 acres (50 sqg. mles) with al nost
90 percent (29,008 acres) lying on M. Hood NF. Approximately 2,000 acres
of the drainage within the contiguous Forest boundary are owned by the
State of Oegon and private landhol ders. The upper 60 percent of the
Badger Creek drainage, as well as part of the adjacent drainage of Tygh
Creek, is included in the proposed Badger Creek WIderness Area which is
part of the Oregon Forest Wl derness Act of 1983 (RR 1149). This proposal

Is currently awaiting deliberation by the Senate.

Road access to nost of Badger Creek is poor. Forest Service Road
S- 4860140 provides access to Badger Lake (RM 22.0) and the head of Badger
Creek Trail. This trail closely parallels the north side of the stream

down to Bonney Crossing (RM 11.7). Good access is found at Bonney



Crossing where S-2710 crosses the streamand S-2710140, S-2710160, and a
spur road roughly parallel the stream noving downstream al ong the valley
rim Bonney Crossing Canpground is located in the valley bottom at the
road crossing (RM 11.7); this area appears to receive heavy recreational
useage. The Oregon Departnent of Fish and Wldlife (COPW currently uses

this area to stock legal size rainbow trout into Badger Creek.

A total of 17.1 mles of Badger Creek's mainstem (RM5.0-22.1) and

0.2 mles of Qumuwac Creek were surveyed August 29-31, and

September 1-15, 1983. The area fromthe mouth to RM 5.0 was surveyed in
the summer of 1983 by ODFW personnel .

Geonor phol ogy and Wt ershed Characteristics

The valley configuration is typically a flat-bottom V with noderate to
steep sideslopes. Upper slopes are talus up to a vertical rock rim
(100 ft. high). The floodplain width generally decreases moving
upstream It ranges fromabout 150 ft. at RM 5.0 to about 40 feet near
the headwaters. Perennial tributaries (excluding Little Badger Creek,
refer to survey for information) are generally small. Al are |ocated
above RM 17.0. The largest are Qunjuwac Creek, which contributes

35 percent (5 cfs) of the conbined low flow with Badger Creek, and Pine
Creek, contributing 10 percent (2 cfs). The flow regime of Badger Creek
appears flashy, likely due to the abundance of short, steep first and

second order intermttent tributaries. Several of these observed had



recently experienced sluice-outs (RM 12.6, 12.8, 14.1). The mainstem
appears heavily scoured throughout the survey area bel ow the confluence
with Qnmuwac Creek, RM 20.0.

Reach Descriptions

Three reaches were delineated and are distinguished by gradient, flow,
pool to riffle ratio, and shading. Reach | is evenly balanced with pools

and riffles, has a very low gradient (1 percent), and | ow shading

(30 percent). Reaches Il and Il are riffle domnated with increased
gradients and shading. The average flowin Reach Ill is nore than triple
the flow in Reach Il, due to the irrigation diversion at the reach break.
Fi sheries

The overall habitat condition rating is 7.0 (good). Mderate nunbers of
rainbow trout were observed throughout the survey area. The mainstem
habi tat appears suitable for steelhead trout, chinook, and coho sal non.
Additional tributary habitat for anadronous species exists on Little

Badger and Qumuwac Creeks.

Pool rearing area is good throughout with moderate to large size pools
(averaging 10-20 sqg. yds.) and low to nmoderate (-2 foot) depths.
Ef fective cover is moderate (Reaches | and I1) to high (Reach Il1) and is

predom nantly provided by the boul der substrate and water turbul ence



Spawning habitat is fair, with 65 percent of the 1,873 sq. yds. of gravels
counted rated marginal quality due to poor channel placement.

Seventy-five percent are of a size class suitable for anadronmous
utilization. Mst gravels are located in small pockets along stream

margins at about the mean high water |evel

Passage is good through Reaches | and Il with only one partial barrier

| ogj am present. The diversion damat RM15.3 is a total barrier which
restricts access to the additional 7.2 mles of potential anadromous
habitat in Reach IlIl. Reach IIl has several barriers (chutes, falls, and
| ogj ams) which would need to be nodified if all potential anadronous

habitat is to be utilized

R parian Area

The overall riparian condition rating is 6.7 (high). Positive factors
influencing this score include the wide floodplain devel opment (Reach 1),
good overstory diversity including deciduous and coniferous species
(Reaches | and Il), and good representation of special habitats

especially talus slopes, rock cliffs and snag patches. Negative factors
include the limted floodplain wdth of Reaches Il and 111, the low levels
of floodplain wetland devel opment , and reduced vegetative cover and bank
stability due to cattle grazing (RM5.7-7.0). Signs of wildlife were
abundant, including sitings of beaver, mnk, turkey, and other game and

non-gamew I dlife.



Rehabilitation and Enhancenent

Enhanci ng passage at |ogjamJ6 (RM 8.3) and at the diversion dam (RM 15. 3)
woul d access up to 10 miles of high quality sal nonid habitat and therefore
shoul d be given the highest relative priority. Abundant opportunities
exist for enhancing pool rearing habitat quality and quantity throughout
the mainstem as well as off-channel rearing habitat in Reaches | and II.
The Hghland ditch diversion inlet could be screened to prohibit loss of
trout and (potentially) anadrowus fish juveniles fromthe system

I ncreasing spawning habitat through installation of gravel catchment
structures would inprove the mainstem habitat conditions for anadrows
fish. Riparian rehab/enhancenent opportunities include fencing and
revegetation of areas inpacted by cattle grazing, and revegetating
canpground areas, especially at Bonney Crossing and Badger Lake. Small
ponds could be created on the mainstemor in riparian areas to help

suppl enent low flows, inprove rearing conditions and riparian wldlife
habi tat .

Speci al Interest

The Highland Ditch, constructed in 1915, is the major water source to Pine

Hol | ow Resevoir. Also, the area fromRM 10.3 to 11.5 is located on the



margin of the 1974 Rocky Bum The fire in this area had relatively |ow
heat intensity which resulted in good snag devel opment within this

section.  Subsequent regeneration in the floodplain and sideslope area has

created excellent wildlife habitat.



BADGER CREEK

Reach Summary

Reach | ; RM5.0-8.0

1. The valley configuration is a wde (200-300 ft.) flat bottomV, with broad

valley bottom terraces and an average floodplain wdth of 130 feet.

2. The stream gradient is very low (1-2 percent).

3. Theriffle substrate conmposition is predom nantly boul der/rubble

(65 percent).

4, The pool toriffle ratio is balanced (P.R=S:S). Bedrock outcrops are

common, which have created |ong, |arge pool areas.

5. Shading is low (30 percent) due to a sparse overstory and a wde (30")

stream channel .

Reach II: RM 8.0-15.3

1. The valley bottom narrows and the average floodplain wdth decreases to
70 feet. Streamadjacent terraces (100 ft.) are discontinuous, and found

primarily along the north bank.



2. The gradient increases to 3 percent.

3. The riffle substrate size increases with boul ders conposing 70 percent.

4, Riffles increase to 70 percent of the stream area.

5 Shading doubles fromReach | levels (60 percent) as the overstory density
increases and topographic shading begins to occur. Bedrock cliffs

commonly formthe south bank of this reach.

6. An atypical stretch occurs between RM 10.3-11.5, (above a short bedrock
gorge area). The valley bottom and floodplain width are generally w der
and the gradient is lower (I-2 percent). The substrate size is snall
boul der/rubble as the stream actively meanders through Iarge depositional
plain created by old logjams. LW is inportant for providing channel

structure in these sedinment plains.

Reach I11; RM 15.3-22.1

1. The average floodplain width decreases to 40 feet as the valley becomes a

narrow V-notch and the stream channel is entrenched (10-15 ft.) in bedrock.

2. The gradient increases to 6 percent.

3. The substrate remains boul der domnated (60 percent).



4, The pool to riffle ratio is simlar to Reach II.

5. Shading increases to 80 percent.

6. An atypical area begins at RM 21.8 and extends to the spillway of Badger
Lake (RM 22.1). The gradient is low (I-3 percent), and channel braiding
i's coomon. LMDpl ays a maj or structural rol einhabitat devel opnent,
which is atypical for this predomnantly boul der controlled stream

Wt | and devel opment is high in this area.
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BADGER CREEK

Fi sh Habi tat Summary

Approximately 23.3 mles of potential anadromous fish habitat exists within
the Badger Creek drainage above RM 5.0. This includes 17.0 mles of mainstem
habitat and a combined 6.3 mles of habitat in Gunjuwac and Little Badger
Creeks (See Little Badger Creek Survey). The nmainstem habitat appears
suitable for steel head (RM5.0-22.1), as well as chinook (RM5.0-20.0), and
coho sal non (RM5.0-15.3). Badger Lake (RM22.1), with a surface area of

35 acres, could potentially be utilized to rear juvenile anadronous fish

(including sockeye salmn) to seed the Badger Creek system Primtive road

access is available to this |ake.

Reach |: RM 5.0-8.0

1. The habitat condition rating is 6.9 (fair to good). A flow of 5 cfs was
consistent through this reach and is one-fourth of the anount observed

above the diversion dam at RM 15. 3.

2. Pool rearing habitat is good. Pools conprise 50 percent of the stream

area and are typically large (20 sq. yds.) with moderate depths (I-2 feet)
and low to noderate effective cover. The largest pools are generally

created on the outside of stream bends where the stream flow is directed

11



agai nst bedrock sidewalls. These pools may also provide fair to good
hol ding areas for potential anadrows species (especially sunmer

st eel head).

3. Mbderate amounts of spawning gravel were observed (381 sq. yds.), of which
60 percent were rated narginal due to poor channel placenent. Seventy
percent of the gravels are of a size class suitable for anadrows

utilization.

4. No mgration barriers were observed

5. Water tenperatures as high as 65°F were recorded in this reach. Sumer
water tenperatures could be a concern, especially in long, hot drought

peri ods.

Reach I11: RM8.0-15.3

1. The fish habitat is fair (HCR=5.9), largely due to reduced flow bel ow the
irrigation diversion at RM 15.3. The amount of flow seeping through the
diversion was 2 cfs. Flows increase to 5 cfs at the lower end of this
reach (RM 8.0).

2. The quantity of pool rearing habitat decreases; the reach is riffle

domnated (70 percent) and the average pool size decreases to 8 sg. yds.

12



The pool quality remains simlar to Reach | with nmoderate (I-2 ft.) depths

and noderate effective cover provided by the boul der substrate.

3. The spawning habitat is fair. COver 60 percent of the 878 sq. yds. of
gravel are rated marginal due to poor channel placement. Seventy percent

are in the anadrows size class.

4. Alogjam (J6, RM8.25) creates a partial passage barrier to potential
anadrowus mgration. The diversion dam (D, RM 15.3) marks the upper
extent of Reach II. The damis 2.5 feet high with a 4 foot |ong cement
apron which restricts junp pool development. It is a total upstream
mgration barrier to adult fish as well as an obstruction to downstream

juvenile fish mgration.

Reach I1: RM 15.3-22.1

1. The fish habitat inproves with the increased flows above the diversion
dam Flows were 20 cfs at the dam and averaged 15 cfs for the reach. The

habitat condition rating is 8.2 (excellent).
2. The pool toriffleratiois simlar to Reach Il (30:70). The pool quality

is greatly inproved. Pools are noderate size (14 sgq. yds.) with depths

averaging 1-3 feet and high effective cover. Numerous exceptionally high

13



quality pools (greater than 3 feet deep with high effective cover) were
associ ated with bedrock outcroppings and could provide good hol ding
habi t at .

Spawni ng habitat is simlar to the previous reaches. Approximately
60 percent of the 634 sq. yds. of gravel observed are marginal due to
channel placement and 70 percent are of a sire class suitable for

anadrows speci es.

Several passage obstructions occur between RM 18.2-19.3 and include chutes
(Bl -B4), falls (FI-F2), |ogjans (51-32) and an inpassable log sill at
RM 18.3. The chutes and logjams would require mnor nodifications to
enhance passage. The falls range from4-15 feet in height and woul d

likely require a higher degree of planning to modify.

Qunj uwac Creek: RMO0.0-0.2

L.

Fish habitat is rated 4.9 (poor to fair).

Rearing habitat is fair, with riffles and cascades dominating (70 percent)
the streamarea. Streamgradient is steep, 12 percent. Pools average
2 sq. yds. in area, noderate depth (1-2 ft.) and have noderate effective

cover.

14



Spawning habitat is [imted. Eighteen sg. yds. of gravel was observed.
About 45 percent were rated narginal and 80 percent of a size class

suitable for anadrows fish.

A four foot log sill with no junp pool at RM 0.1 fornms an inpassable
barrier. Hgh gradient above this point |ikely makes passage enhancement

alowpriority. An estimated 0.4 miles of potential anadrowus habitat

extends above the sill.
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BADGER CREEK

Ri parian Habitat Summary

Two distinct vegetative zones and a transitional area occur along Badger
Creek: (1) An overstory of predomnantly ponderosa pine and oak with |arge
grass clearings on the wide valley floor typifies the area fromRM 5.0 to
approxi mtely 13.0. The sideslopes in this stretch are generally talus and
fel semeer with rock cliffs along the valley rim (2) A transitional area
(RM13.0-17.0) shows a gradual change in decidious species fromoak and al der
to cottonwood and big leaf maple towards the upstream end. Al so, the presence
of cedar increases while ponderosa pine decreases. The sideslopes are steep
with occassional oak and grass clearings in the moderately w de valley
bottons; (3) A predomnantly dense cedar/hem ock overstory is present from
RM 17.0 to 22.1. The sideslopes are heavily forested with intermttent talus

slopes. The valley is V-notch shaped, with [ittle floodplain or valley bottom

devel opnent .

The riparian understory, ground cover and bank stability has been heavily
i npacted by cattle grazing fromRM5.7 to 7.0 Arange fence at RM7.0 Iimts

grazing above this point. The Forest boundary occurs at RM 6. 3.

Wldlife sign and sitings in the survey area included beaver, mnk, deer, elk,
wood ducks, gol den eagle, ruffed grouse, and wild turkey. The valley is

heavily utilized as a travel corridor by big gane. Ladybugs, apparently

16



preparing to over-winter, were also observed concentrated in masses covering

patches of vegetation and the ground along several mles of the stream

The general lack of road access and |ow |evels of harassment within the

riparian habitat gives this area a disproportionately high value for wldlife.

Reach | : RM5.0-8.0

1. The Riparian Condition Rating is 7.3 (high).

2. The floodplainis wide (130 ft.) in the flat bottom"V' valley.

3. An average of four habitat units are present. Large saw timnber is

general |y scarce.

4, The sparse overstory is a mx of conifers and deciduous species including

Dougl as-fir, a true fir, ponderosa pine, oak, and red alder.

5. An average of two special habitat units are present with the predom nant

ones being rock cliffs and dry grass meadows.

Reach I1: RM 8.0-15.3

1. The R parian Condition Rating remains high (RCR=7.4).
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2. The floodplain width decreases to 70 ft. as the valley narrows.

3. Four habitat units are present. The presence of grass/forb is greatly
reduced while the occurence of large sawtinber is increased.

4. The overstory averages a nmx of 4 conifers and 2 deciduous species with
the addition of cedar, cottonwood, and big leaf maple to the species |ist
of Reach |

5. Simlar to Reach I, an average of two special habitats are present between
transect points including rock cliffs, dry neadows, talus slopes, and snag
pat ches (which are predomnantly |ocated between RMI1.0-11.5 and are
remants of the Rocky Bum of 1974).

Reach IIl; RM 15.3-22.1

1. The Riparian Condition Rating decreases to 5.6 (noderate).

2. The floodplain width decreases to 40 feet.

3. Four habitat units are present (shrub/seedling/sapling, poles, small and
| arge saw tinber).

4. An average of four conifer species make up the overstory. No deci duous

species are included in the overstory, although cottonwood was

18



occasional |y observed between RM 15.3-18.0. Its presence and role in the

riparian overstory is very limted

Smal | wetlands (RM 21.9-22.1) and bedrock cliffs are the predom nant

special habitats.

Qunj uwac Creek: RMO.0-0. 2

L.

The riparian conditions were rated 4.4 (noderate).

Floodplain is narrow (15 ft.)

Four habitat units are present (shrub/seedling/sapling, pole, small and

| arge saw tinber).

Four conifer species are well represented (cedar, hem ock true and

Dougl as-fir).

No special habitat units were observed.
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BADGER CREEK

Rehabi | itation and Enhancement Summary

Passage Enhancenent, RM8. 3-19.3

Several logjams (RM8.3, 19.0, 19.3) chutes and falls(RM18.2-19.1) and a
diversion structure (RM 15.3) present partial to full mgration barriers for
salmonids. Ateration of log jamJ6 (RM 8.3) and the diversion structure

(RM 15.3) to provide passage woul d appear to be a very high priority if
anadrows fish are introduced to the Badger Creek system This woul d access
ten additional mles of high quality holding, spawning, and rearing habitat
for chinook and steelhead. Altering the barriers RM 18.2 to 19.3 for passage
woul d be conparatively easy and woul d access 3 additional mles of fair-good
quality habitat for steelhead. The value of this added anadrowus habitat may

be outwei ghed however by its value as an area for wild trout managenent.
| f anadrowus fish are introduced above the diversion structure, the inlet to
the ditch should al so be screened to prevent [oss of snolts to the irrigation

system

Reari ng/ Hol di ng Pool Enhancenent, RM5.0-15.3

Pool depth in Reaches | and Il may limt present resident trout and potentia

anadrowis fish habitat capability. Pools in this area generally lack volune

20



and effective cover during low flow conditions. This is largely due to the
diversion of 90 percent of the streanflow to the Hghland Ditch (RM 15.3)

Hol ding habitat quality (particularly depth) for anadrows fish is greatly

| essened by this flow reduction. At high flow, the anount and quality of
pool s decrease due to the general lack of large channel structure (P:R
decreases from4:6 to 2:8). Relatively safe, protected overw ntering habitat
is particularly inportant considering the very flashy flows and hi gh bedl oad

nmoverment in the md and |ower reaches of Badger Creek

Increasing pool depth (principally), area and effective cover appears to be a
high priority for inproving habitat capability for salnonids, particularly in
Reach || (RM8.0-15.3). This could be acconplished through pool excavation,
installation of large channel structure and/or increasing low flow discharge
past the diversion structure. In-channel work will likely be very limted due
to the renote character of the drainage and the relatively large size of
material needed to construct and maintain a structure in the high flows of
Badger Creek (i.e., 3 ft. diameter boulders). Felling and anchoring large

| ogs (available on-site) in the channel using hand tools and |abor may be an

optioninremte sections.
An excel lent opportunity is available at Bonney Crossing (RM 11.7). Good

heavy equi pnent access and bedrock and boul der substrate are present; habitat

i nprovenent through pool blasting and/or constructing boul der clusters or
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berms (using on-site material) could be inplemented at this site. Enhancenent
activity in this area would have additional recreational benefits (fishing,

swinmng, etc.) due to the adjacent canpground area.

Spawni ng Habi tat Enhancenent, RM 5.0-15.3

Spawning habitat is relatively scarce and patchy in distribution throughout
the potential anadromous habitat on Badger Creek. Gavel area averages 90 sg.
yds. per mle, with 65 percent rated marginal due to poor channel placenent.
The sections fromRM 7-8 and 11-16 are particularly lowin gravels. This
condition appears to be related to the lack of large channel structure
necessary for gravel catchment in these areas. Providing additional channel
structure in these areas would likely inprove habitat capability for
anadrows fish. Project design and inplementation will be conplicated by the
| ack of access and flashy nature of the stream Project design could be
integrated with rearing habitat enhancenment (see above) for added benefit.
The Bonney Crossing area woul d appear to be a high priority site for initial

treatnent.

Si de- Channel Rearing and R parian Habitat |nprovement, RM5.0-17.0

Broad val | ey bottomterraces (100-300 ft. w de) are connon al ong Badger Creek
throughout this area (except for an atypical gorge section RM 8.4-10.3) The
terraces are broader in the downstream reaches (especially RM 5.0-8.4). These

areas provide an opportunity to increase rearing areas through the creation of
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smal | side channels. In some cases, old stream channels or intermttent
tributary channels are present, and could easily be converted to perennial
flowing streamareas with a small diversion structure. In other areas, Badger
Creek has downcut 5-10 feet belowthe terraces. At these sites, supplying

flow to and constructing proposed sidechannels may be nore difficult.

Constructing these channels would provide refuge habitat for fish during high
fl ows (and heavy bedl oad novenment) as well as provide excellent juvenile
rearing habitat. They would also create additional benefits through riparian
habitat enhancenent. Geatly added benefits to fish and wildlife could be
expected if side channel devel opnent was coupled with the creation of poned
areas in the terraces. An excellent opportunity for this type of inprovenent
is located in the broad terrace on the south bank at RM 11.4-11.5. Heavy
equi pment access appears to be limted to this area, adjacent to the Bonney
Creek canpground. The terrace is in the Rocky Bumarea, with abundant snags
and relatively high wildlife habitat diversity. Pond and/or side channel
devel opment woul d inprove the habitat for fish, big gane, furbearers and

wat erfow . Pond devel opment in these areas may al so hel p suppl ement sumer

| ow flow conditions downstreamin the main channel. Project planning should
take into account the potential of reducing mainstem |ow flow habitat in areas
adjacent to these project areas, if flowis diverted to side channels and

ponds.
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R parian Rehabilitation, RM5.7-7.0, 11.7, 21.8-22.0

Riparian vegetation has been heavily inpacted by grazing RM5.7-7.0. Reduced
vegetative cover, conpacted soils, and bank erosion due to livestock activity
has decreased the riparian quality and bank stability in this area. Conplete
renoval of the coniferous canopy (logging) plus the grazing damage has
virtually elimnated stream shading and encouraged channel wi dening to occur.
Managenent of grazing to enhance revegetation of the banks in this area woul d
greatly inprove fish habitat. Heavy recreational use at the Bonney Crossing
(RM 11.7) and Badger Lake canpgrounds (22.0) has denuded |arge areas of the
valley bottom and stream banks, with nuch ground conpaction evident.
Management to decrease human inpact, possibly coupled with educationa
exhibits, could assist in the recovery of the area. Both grazing and
recreation damaged areas could benefit from seeding and planting to reduce

surface erosion.

Forest Service Road S-2710 has inadequate cross drainage and drainage now is
occuring down the road surface. This could be a source of sedinent
introduction into Badger Creek. The addition of waterbars, ditching and/or

culverts along the road surface could prevent further erosion.
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Badger Creek

TABLE | - HABITAT DATA SUMVARY

REAH (R M) STREAM POOLS RIFFLES (%
HCR 8§ P:R G d A EC - 6- 128R 11-'6" .1-1"
I (5.0-8.0§ 6.9 30 s5:5 1 L 20 M %= 30 35 30 *
[l (8.0-15.3) 5.9 60 37 3 LM 8&8 M * 70 20 10 *
111(15.3-22.1)8.2 80 37 6 M 14 H * 60 20 10 *
@Qmuwac &. 49 80 228 12 L-M 2 M - 70 10 20 -
(0.0-0.2)
LEGEND: ECR Habitat Condition Rating
S: Percent of stream shade
P.R  Ratio of pool length:riffle length
G Average gradient (%
d: Average maxi numdepth (L ¢ 12", M= 12 - 29", H > 30")
A Average pool area (sg. yards)
EC. Effective cover (L ¢ 40% M= 40-60% H > 60%
BR  Bedrock
SO Sand
Average depth (inches)

Present, but less than 5%

25

1o

RO~ on



Badger Creek

TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT.
Reach Tributaries
Speci es | A Little Badger Pine Gumjuwac D A
Rai nbow Trout - a M M M L L M L) (L)
Rai nbow Trout - j M M L L L L L) (L)
LEGEND: L = Low (O-5); M= Mderate (6-50); H= H gh (50
a =adult, | =juvenile
* = habitat suitable; presence reported but not observed.
( )= habitat suitable; may not be present
TABLE |11 - spAW NG GRAVEL (SQUARE YARDS)
Spawning Gavel (Sq. Yds.)
Reach (R M) Tot al Good Mar gi nal
| (RM 5.0-8.0) 361 142 219
|1 (RM8.0-15. 3) 878 303 575
[11 (15.3-22.1) 634 256 378
Qim uwac Q. 18 8 10
Trib | 60 30 30
TOTAL 1,951 739 1,212
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Badger Creek
TABLE |V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (R M) TYPE | D # PASSABLE RECOVVENDAT| ONS*
8.25 Logj am J6 P Partial renoval.
15.3 Di version dam Dl N Devel op junp pool
18.2 Chute B4 N I\/bdif% for passage
18.3 Chute B3 F Possi bl e velocity barrier
18.3 LoP sill None N Mdify for passage
18.9 Falls F2 N Mbdify for passage
19.0 Log jams J2 N Mdify for passage
19.1 Chut es Bl and B2 N Remove |ogs from Bl
19.1 Falls F N Mdify for passage
19.3 Logj am JI N Mdify for passage
Qimuwac (0.2) Log sill None N None
LEGEND: F = full passage

P = partial passage

= no passage

*Refer to special case form for barrier characteristics.

TABLE V - ANADROMOUS HABI TAT SUMMARY

REACH Ml es Rearir& . Spawni ngl !
(RM) Avail. Pot. P:R  Aea pth ~ 1"- -6 Comment s
| (5.0-8.0) 3.0 0 5:5 20 L-2 172 101
[l (8.0 - 15.3) 7.3 0 37 8 1 432 209
11 (15.3-22.1) - 6.8 37 14 |-2 334 132
Tot al 10.3 6.8 938 442
Pegenar 1 | . Mles of habitat presently accessible to anadromous fish if
i ntroduced.
Pot . : Additional mles of habitat potentially available with
conplete passa(I]e enhancenent .
PR Ratio of pool Tength: riffle length.
Area:; Average pool area (Sg. Yds.).

Dept h:. Average pool depth (feet).
Spawni ng: Nunber of Sq. Yards of gravels observed in the ["-3" and 3"
size classes.

21

. 6"



Badger Creek

TABLE VI - LW HABITAT QUALITY | NFLUENCE
SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (RM) Total (% HO (% Total (% HO (% OR # L Dia Source
| (5.0-8.0) 10 5 10 5 P SIM 1-2 |-2 T
[l (8.0-15.3) 30 30 5 20 V SM 1 |-2 T
[11 (15 3-22.1) 40 50 20 30 P SIM -2 2 M
Qunm uva 20 10 20 20 % SM -2 2 T
(0.0-0. 2)
LEGEND: Tot al % of total habitat area dependent on LWD
HQ: % of hl?h quality habitat area dependent on LVWD
R Angle of orientation to flow P = perpendicular, V =
variabl e
# Nunber of [ogs/structure; s = single [og, m = multi-log
L: Average length of logs, expressed in channel widths
D a: D | amet er of average logs in feet.
Sour ce: | oca
T = transported
M= mxture of local and transported
TABLE VII - HABI TAT AND HYDROLOG CAL FEATURES FOR
SUMER AND BANKFULL
CONDI TI ONS
SUMMER BANKFULL
Reach (R M) W d v Q W D Fl oodpl ain Wdth
(Ft.)
| (5.0-8.0) % 5 .8 5 30 2 130
[l (8.0-15.3) 7.5 L1 4 28 1.7 70
[11 (15.3-22.1) 14 .8 1.3 15 20 1.8 40
Qun uwac (0.0-0.2) 3 .8 15 4 12 2 151
ww  Streamwdth (ft)
D,d:  Stream depth (ft)

Velocity (feet/second)
Average reach flow in cubic feet/second

d
V
Q
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Badger Creek

TABLE VII| - TEMPERATURE AND SHADE RELATI ONSH P
Al R WATER
REACH (R M DATE FLOW (cfs) % SHADE ORI ENTATION TEMp.°F  TIME
AW AW
| (5.0-8.0) 9/15/ 83 5 30 E 655 - 72/65 1300-1630
1 (8.0-15.3)  9/1,9, 12 14/83 4 60 E 57/4 - 68/58 1200-1900
11 (15.3-22.1) 8/29-31/83 14 80 SE 53/51 - 59/53 1500-1730
Qunj unac 8129/ 83 4 80 S 53/ 48 1700
(0.0-0.2)
TABLE [ X - RIPARIAN HABI TAT SUMVARY
REACH RM RCR  _VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streanclass Vetland% Size Speci al
Con. Dec. bi t at

| (5.0-80) 7.3 130 4 3 2 | L S 2
[l (8.0-15.3) 7.4 70 4 4 2 | L L-S 2
[11(15.3-22.1)5.6 40 4 5 0 | L L-S l
GJnaUV\ac G. 4.4 15 4 4 0 I 0
(0.0-0.2)
LEGEND: RCR Riparian Condition Rating

F.P.: Fl oodpl ain width

HU: Habitat Units H> 43 M2-3; L ¢ 1

Con: # Conifer Species

Dec: # Deci duous Speci es .

Wetland: %streamlength with adjacent wetlands;

H >50% M 25-50% L (25%
Size: Size of Wetlands

S = Smal |

|l ess than 1 acre)
L = Large

greater than 1 acre)

KAnder son: paw  (\WP- PJS-5274N)
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Large pool's (20-40 sq. yds.) are created in Reach | where the streanflowis
directed against bedrock sidewalls. These pools generally have noderate
depths (1-2 ft.) and low to noderate effective cover. These pools provide
good rearing habitat and some are suitable as holding areas for large fish
00 quality could be inproved in these areas, however, by increasing
effective cover and/or low flow discharge.

Lou flow pool gthj/lality in Reaches | and Il is greatly reduced by the water

Wi thdrawal at 15.3. Long sections (0.1-0.2 m.) "in these reaches also |ack
l'arge channel structural conponents for pool developnent. Pool enhancenent,
ﬁos_3| bly using large boul der clusters, or berns, could greatly inprove rearing
abitat 'Inthese reaches. This viewat RM11.5 shows arelatively high
priority site for enhancenent adjggent to the Bonney Crossing Canpground.



The diversion damat RM 15.3 presents a total passage barrier to salnonid
mgration. The damis 2.5 feet high with a four foot |ong cenent apron which
el rmnates junp pool developnent. |f anadrmous fish are introduced to this
stream inprovenent of passage at this structure appears to be a high priority

to access uP to 7.2 mles of hlgh qualitg chinook and steel head habitat.
the ditch Inlet would also be

Screening o necessary to prevent smolt |oss.

£

Exceptional |y high quality ﬁools associated with |arge boul ders and bedrock
outcrops are conmo in Reach I'll. These pools are typically large and deep
(3+ ft.) with hfgh effective cover. They coul d provide excel |l ent hol ding and
rearing habitat for chinook salnon %Qd steel head trout.



Reach I I'l contains many potential barriers to anadrornous fish mgratio from
RM 18.2 to 19.3, Including this waterfall (F2 15 ft. high) at RV 18.9. Three
mles of mainstemand tributary habitat are present above this site. Due to
the nunber of these barriers and the apparent high degree of.P!anngng and
investnent needed for passage enhancement at some sites, nodification of these
barriers woul d appear to be a low priority.

Bad?er Creek heads In Badgcr Lake ﬁ35 acres), 22.1 mles above the streams
confluence with Tygh Creek. A small dam has been installed at the |ake outlet
whi ch has increased storage capacity and allows regulation of the stream for
supply to the irrigation diversion downstream As a result, the streamfrom
the | ake to RM 15.3 has a good basef|ow and excel|lent habitat conditions
during sunmer periods. The |ake appears to be suitable for rearing juvenile
anadranous fish (chinook, coho, steelhead, and sockeye).
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Thi s pond/wet|and area (RM8. 2) provi des excel lent wildlife habitat and coul d
be utilized as an of f-channel rearing area by anadrnous species (especial ly
coho). Qpportunitiesexist for creatingfurther of f-channel rearingareas and
increasing wetland wi | dlife habitat on the wide valley bottomterraces of
Reaches | and Il. Riparian habitat was rated hfgh overall (RCR-6.7) on Badger

Creek, with Reach Il providing the highest quality and broadest spectrumof
habitats 0bserved(RCE%—7.4), g g q y P
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Nurerous tributaries occur al ong Badger Creek but only tow Gumawac Creek
(pictured here) and Little badger Creek (see survey), a|0pear to contain
potential anadromoushabitat. "Afour foot highlogslli at RMO.1
(background) is a potential nigration barrier on Qunjawac Creek. An estimated
0.4 mles of potential steel head habitat occurs above the barrier. The HCR
for Gunjawac i's 4.9 (poor to fair); Badger Creek habitat conditions are
simlar above their confluence (RM20.0 of Badger Creek).
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- STREAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI, 11,111 REACH # and SECTI ON

N 1.0 TRANSECT # and R VERM LE
P OBSTRUCTI ON '* BARRI ER
3,2,3, JAM and #

F( 1,2,3 FALLS, HEIGHT, and #
€,2,3 CULVERT and ¢

Bl1,2,3 CHUTE and ¢

D VERSI N STRUCTURE (I - water. is used for irrigation purposesl
MNE or ROCK PIT SITE

BRIDGE

LANDSLI DE, SLUWP
DEBRI'S TORRENT TRACK
SPRI NG

f ish habitat)
BANK ERCH ON ( EXTENS| VE/ SEVERE)
1,2,3, M SCELLANEQUS
VERLAND HABI TAT
- _:m"' ROAD AND | D NUMBER
EARTHFLON

A

—
WD

aresrr®

(03 UPPER LIMT OF FISH PRESENT (A - linit of potential anadronous
~QALD-

e

b
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LI TTLE BADGER CREEK - BARLOW RANGER DI STRICT

SURVEYCRS: Kevi n Godbout COUNTY: Wasco
Jeff Uebel
DATES SURVEYED: 8/31/02-9/1/ 82 MOUTHLOCATI ON: T3S, RI2E, Sec. 32
TRI BUTARY TQ Badger Creek WATERSHED AREA: 16 square mles
10, 000 acres
DRAI NAGE: Deschut es STREAM LENGTH: 9.0 mles
TR COVPARTNMENT: Ball, Pine AVERAGE WDTH 10 ft.
1404, 1407

STREAM CRDER |V

GAMVE FI SH Rai nbow trout
(wi nter steel head)

Average Fish Habitat Condition Rating: 4.9, Poor-fair
Average Stream Stability Rating: 4.4, noderately unstable
Average Riparian Quality Rating: 6.0, noderate

() habitat suitable, but major passage work needed for utilization.



LI TTLE BADGER CREEK

STREAM SURVEY SUMVARY

Little Badger Creek is a major (fourth order) tributary to Badger Creek. This
sout heast oriented creek originates fromSunrise Spring near the summt of
Flag Point and flows approximtely 9 mles to its confluence with Badger Creek
at RM7.7 (T3S, RI2E, Sec 32). Atotal of 5.5mles, fromRM2.0-7.5 were
surveyed on August 31 and Septenber 1, 1982. The low flow at RM 2.0 was

estimted at 2 cfs.

The mgjority of this 10,000 acre drainage lies within National Forest System
land. The lower 2.0 mles (about 20 percent) of the drainage consist of

di scontinuous private land holdings. Access in the lower 2.5 miles is fair
with road crossings (S-208) at RM 2.0 and 2.4. In the upper drainage access
is poor, limted to a hiking trail that parallels the creek up to RM 6.0

The surveyed reaches lie in a narrowto wide flat-bottomed "V' shaped canyon.
This has resulted in variable floodplain devel opment (70 to 200 ft.).

Sideslopes are steep and often consist of vertical bedrock walls.

The drainage pattern is pinnate in the survey area and palmate in the | ower
mle. Mst surveyed tributaries were intermttent, short, steep, first or
second order and originate fromthe north bank. Two perennial tributaries

(flowing less than one cfs) and several seeps/springs were observed. This



drai nage network appears to respond rapidly to inputs of precipitation (snow,

rain) and contributes to a flashy flow regine.

Three reaches were identified in the survey area: Reach |, RM 2.0-4.2

Reach I, RM 4.2-5.5; and Reach IIl; 5.5-7.5. Reach | contains: a wde
floodplain (120 to 200 ft.); low stream gradient (5 percent); rubble dom nated
substrate; riffle domnated stream area (70 percent); good stream shading

(80 percent); and high nunbers of rainbow trout. Reach Il exhibits:

decreased floodplain (70 to 120 ft.); increased gradient (7 percent); snal

boul der-rubbl e substrate; and decreased shading (70 percent). Wthin

Reach 111 the valley becones steepsided (70 percent slope) resulting in

mniml floodplain developnent (less than 70 ft.); stream gradients are steep
(9 to 12 percent); substrate is bedrock/large boul der; nunerous waterfalls and

chutes are present; and habitat is suitable for |ow numbers of fish.

Mderate to high nunbers of resident rainbow trout occupy the lower 5.5 niles
of this system Potential habitat exists for winter steelhead up to that
point as well. Low water tenperatures and falls passage barriers appear to

limt perennial fish populations above that point (in addition to poor habitat

characteristics).

Fish habitat is rated poor to fair overall (4.9 HCR). Pools and spawning
gravels are generally limted in quality and quantity. Large physica
structural elenents in channel (large boul der and bedrock outcrops) are
general |y scarce and gravel catchnment and pool scour are minimal. The

potential for fish habitat inprovenent is high throughout the surveyed



reaches.  Spawning habitat devel opment is heavily dependent on |arge woody
debris (LWD) .

Rearing habitat is not well developed. Pool size is uniformy smal
throughout (averaging 4 sq. yards). Pool area conposes 30 to 40 percent of
the streamarea in low flows, but appears to dimnish to 10 to 20 percent in
higher flows. Pool depth is low to noderate (6 to 29 inches) and effective

cover is noderate. Reach Il has the best pool devel opment.

Spawni ng habitat devel opment is very poor overall. O the 350 sq. yards
observed, 55 percent were considered marginal due to placenent in channel
Only about 15 percent of the total were of a size class suitable for the
resident trout population present. Potential spawning habitat for anadronous
fish (if introduced) is better distributed, although one quarter of the tota
gravels lie above total passage barriers starting at RM5. 6. Gavel trapment
is highly dependant on LWD: over 50 percent of the high quality spawning
habi tat observed was associated with log sills and small janms. Spawning

gravel deposits were best developed in Reach II.

Passage obstructions may be limting present and potential fish production in
this drainage. Several |ogjanms throughout the survey area present upstream
mgration barriers to trout, but do not appear to be significantly limting
production. They are all likely potentially passable to anadromous fish.
However, a series of totally inpassable falls (Fl-F7) throughout Reach Il may
be limting trout production in that reach and prevent potential usage by
introduced anadronous fish. Low water tenperatures and poor habitat

devel opment also act to limt fish production in this reach



The introduction of anadromous fish to the Badger Creek system could occur if
a major falls obstruction on Wite River was altered for passage. This
project has been determned a high priority by the CDFW Feasibility studies
and prelimnary evaluation are being planned. It appears that this project
has a good likelihood for acconplishment. |f anadromous fish are introduced
to the Badger Creek system their management will be conplicated by the
private ownership on the |ower reaches of the drainage and the system of
irrigation diversions present. The renote character of Little Badger on
Forest lands could provide a spawning and rearing refuge for anadronous fish
and appears to warrant efforts to provide mgration passage to and from the

Forest (especially the higher quality habitat of Reach II).

The streamis rated noderately unstable (SSR = 4.4). Factors responsible for
this low rating include: a wde variation in seasonal flows indicating a
flashy flow regime; 25 percent bank erosion resulting in unstable stream banks
in Reach I|; unstable channel bottomin Reach | (30 percent of the substrate
detached during high flow periods); and | ow channel structure. Increased
stream bank (Reach Il and Reach I11) and channel substrate stability and
increased flow regulation in Reach Il have a positive influence on the

score. However, flows of a violent nature appear to be commn and act to

further reduce the stability rating

The true zone of riparian vegetation is limted in devel opment (70 ft.). The
riparian area quality is rated noderate (RQR = 6.0). Factors which have a
positive influence on the score include: noderate to wide floodplain

devel opment (70 to 200 ft. in Reach | and Il1); a perennial water supply



providing habitat for resident (and potentially anadronous) fish as well as
wildlife, and noderate vegetative structural diversity consisting of a m xed
deciduous and coniferous overstory, showing little variance in age/size
classes and low ground cover. Factors which generally act to reduce the
overal| score include: lack of streamside wetlands throughout the survey and

the decreased floodplain width in Reach III.

Snag pockets and areas of dead and dying conifers were noted at RM 4.3 and
5.3-5.5.  The riparian area receives heavy use by elk and deer. Silver-gray
squirrels were also observed. Riparian habitat could become high to very high

quality through nodification of the dense overstory to pronote a greater

distribution of age/size classes.

Rehabilitation and enhancenent efforts offer great potential for aquatic and

terrestrial habitat devel opnent and center on: increased spawning and rearing

habitat in Reach | and Il; enhancing fish passage in Reach Il; consolidating
stream flows in Reach | and II; construction of headwater storage inpoundnents
in Reach Il to increase base flows in [ow flow periods; and selective

openings in the dense riparian canopy to encourage the devel opment of a

diversity of species and structural elenents.



LI TTLE BADGER CREEK

REACH SUMVARI ES

Reach | (RM2.0-4.2)

1. The valley configuration is a flat-bottomed "V' containing a wde
floodplain (120 to 200 ft.).

2. The substrate is conposed of rubble and cobble.

3. The streamis domnated by riffles (70 percent).

4. Gadient averages 5 percent.

5 Stream shading is high (80 percent).

Reach || (RM4.2-5-9)

1. The floodplain decreases to a noderate width (70 to 120 ft.).

2. The substrate is conposed of small rubble and boulders up to 3 ft. in

di aneter.

3. Gadient increases to 7 percent.



4, Stream shading is noderate (70 percent).

Reach Il (RM 5.5-7.5)

1. The valley is V-notched with steep sideslopes, resulting in very little

floodpl ain devel opment (less than 70 ft.).

2. The substrate is conposed of bedrock and large boulders with waterfalls

and chutes common.

3. Steep streamgradients domnate (9 to 12 percent).



LI TTLE BADGER CREEK

FI SH HABI TAT SUMMARY

Reach | (RM2.0-4.2)

1. Habitat is rated poor (4.6 HCR). Mbderate to high numbers of resident

rainbow trout are present.

2. Rearing habitat is poor. Pools average 30 percent of the stream area
during low flows; pool area decreases during high flows due to |ow channel
structure. Pools average 4 sq. yards in area, 4 to 12 inches deep and

have noderate effective cover.

3. Spawning habitat is very limted in quantity and quality. Only 113 sq.
yards of gravels were observed, and 60 percent of these were rated
marginal. Only LO percent of the total were of a size class suitable for
resident trout utilization. Forty percent of the total spawning habitat

was associated with LWD.

4, Janms JI (RM2.6), J2 (RM2.9), and J3 (RM3.1) are barriers to trout
mgration, and may be potential barriers to anadromous fish. A log sill

(3 ft. high) at RM2.0 is also a trout barrier.



Reach Il (RM 4.2-5.5)

L

Habitat is rated fair (6.3 HCR). Mderate to high nunbers of resident

trout are present.

Rearing habitat is inproved fromthe previous reach. Pools average
40 percent of the stream area. Pool size is still small (4 sg. yards),

but depth and effective cover are increased (6 to 29 inches deep, noderate
EC).

Spawning habitat is also inproved. O the 135 sq. yards observed,
55 percent were rated marginal. “Trout sized” gravels are also increased
(20 percent of the total). Fifty percent of the total gravels were

associated with LWD.

A 3 foot high falls at RM4.8 is a trout barrier and a potential
anadronous fish mgration obstruction. A snmall debris jamat RM5.2 is

also a trout mgration barrier.

Reach 111 (RM5.5-7.5)

L

Habitat is rated poor (4.3 HCR). Habitat is suitable for low to moderate

nunbers of resident trout; none were observed.
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Rearing habitat is poor. Pools again conpose only 30 percent of the
stream area. Pool size and depth are simlar to Reach II, but effective

cover is reduced (low.

Spawning habitat is very poor. Sixty-five percent of the 95 sq. yards
observed were of marginal quality. Only 20 percent were usable by
resident trout. Over 70 percent of the total gravels were associated with
LVID.

Several falls (F1 - F7) are barriers to resident trout and potentially to
anadrowus fish. Debris janms are numerous and form nunerous obstacles to
fish mgration in low flows. Low water tenperature and passage nay be
limting fish production in this reach (combined with poor habitat

characteristics).
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LI TTLE BADGER CREEK

R PARI AN QUALITY SUWMMARY

The riparian area quality is nmoderate (RQR=6.0). Factors which have a
positive influence on this score include: the flat-bottomed “V' shaped valley
configuration resulting in moderate-w de floodplain devel opnent (70 to

200 ft.) in Reach | and Il; a perennial water supply providing habitat for

resi dent rainbow trout and potentially anadrows fish (steel head) as well as
wildlife, noderate vegetative structure and conposition consisting of a m xed
coniferous (fir, pine, cedar) and deciduous (cottonwood, maple, alder)
overstory conposed of simlar age/size class (pole and small sawtinber).
Additional Iy, ground cover is | ownoderate (50 percent), conposed of a shrub

(Oregon grape, wldrose) habitat unit.

The decreased valley width in Reach Ill and the lack of streanside wetl|ands
generally act to reduce the overall score. Mnagement of this area could
increase the riparian quality through: increasing the aquatic diversity by
creating headwater inpoundnent areas to increase the base flows; and
increasing the vegetative structural diversity by creating canopy openings to
encourage the devel opment of nore habitat units and a greater diversity of

understory and groundcover species.
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Reach | (RM 2.0-4.2)

1. The RQRis 6.1, high.

2. The vegetative structural diversity is low due to the presence of two
habitat units (pole, small sawtinber) and 40 percent ground cover factor.
The overstory conposition of three conifers and a deciduous species

increases the diversity.

3. The valley bottomis wde, 120 to 200 ft.

4. The aquatic habitat is rated noderate due to the presence of a resident

trout fishery and inportance of the scattered wetland areas in this

sem-arid clinmate.

Reach Il (RM 4.2-5.5)

1. The RR is 6.0, noderate-high quality.
2. The vegetative structural diversity increases with the addition of a
habitat unit (grass/forb), increased canopy diversity (three conifers, two

deciduous), and increased ground cover factor (60 percent).

3, The valley width decreases, 70 to 120 ft.

13



4. The aquatic habitat remains simlar, nmoderate.

5. Snag pockets and many dead and dying conifers are present at RM 4.3 and
5.3-5.5.

Reach IIl (RM 5.5-7.5)

1. The RQRis 5.8, noderate.

2. The vegetative structural diversity increases with an additional habitat
unit (shrub).

3. The valley width continues to decrease (70 ft. wide), and sidesl opes

gradients are greater than 70 percent.

4. The aquatic habitat remains noderate.
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LI TTLE BADGER CREEK

REBABI LI TATI ON° AND ENHANCEMENT SUMVARY

Pool Devel opnent and Spawning G avel Recruitment: RM 2.5-5.6

Throughout the survey area, pool development is very low and 70 to 80 percent
of the stream area is conposed of riffles. Construction of notched log sills
and/ or v shaped boul der berms could be used to create nore (and deeper) pool
area, with better dispersion of spawning habitat. Hghest priority is

Reach |.  Numerous sites are present in the first mle and materials are

readi|y available throughout the stream Access is limted to the adjacent

hiking trail.

St reamChannel i zation; RM2.5-5.6

Wthin Reaches | and Il, unstable stream banks coupled with a flashy flow
regime have produced braided stream channels. Pool and spawning gravel

i nprovenent structures mentioned above (notched log sills, V-shaped boul der
berms) plus alternating single wing deflector6 could be designed to channelize
and focus streamflows and increase channel stability. Due to noderately
steep stream gradient6 in Reach Il (5 to 9 percent), use of large boul ders and
single wing deflector6 may be advisable. Lateral cutting around instream

| arge woody debris is high in Reach Il and indicate6 that log sills could fail

in areas where gradient6 exceed 5 percent.
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Stream Bank Stabilization; RM 2.0-4.5

Stream banks show noderate anounts of bank erosion (25 percent). These banks
are dependent upon streanside vegetation and rootwads for stability.
Currently, vegetative cover is low (40 percent). Stream banks are generally
conposed of sandy soils and have a | ow bank rock content (40 percent).
Through pool devel opment and stream channelization violent flows could be
directed away from unstable banks. Concurrently, seeding or planting these
areas could increase the bank stability and hel p revegetate the raw exposed
banks. Effective cover for fish would also increase from overhanging

vegetation.

Passage Enhancenent: RM 5.5-7.5

A 10 ft. waterfall at RM5.7, and a series of falls and chute6 at RM 5.9, 6.3,
6.8, and 7.0 preclude potential resident trout and anadromous mgration into
the upper reach. The substrate in this area is typically bedrock. Blasting
of holding pools in the chutes and modification of the falls are options to

enhance passage. Access is limted to the trail.

Pool Enhancenent: RM 5.5-7.5

Throughout Reach 111 pool devel opnent is low (20 to 30 percent of the area).
Blasting of pools in this bedrock area could increase the potential rearing
area available. Likew se, construction of sills or bernms in the tailouts of

t hese pool 6 coul d act as gravel Catchnents
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Headwat er St orage | mpoundment s

Very low summer flows are limting the rearing area available to resident
trout. Channel scour is resulting from the occasionally violent fluctuation
in flows follow ng periods of rapid runoff or snownelt. Construction of
storage inpoundments in the upper reaches could help provide a better

regul ated streanflow, inproving both fisheries habitat and stream stability.
Access is linmted to the trail, and all work would have to be acconplished

with hand tools using materials on site.

Log Jam Modification; RM 2.6-4.3

If anadromous fish passage is provided into the Badger Creek system and the

| ower reaches of Little Badger Creek, nodification of barrier |ogjand J1-53
and several other debris jamt in this section should be a high priority.
Partial renmoval of these jan6 would provide passage into the higher quality
spawning and rearing areas of Reach I1. Care should be taken to preserve the
high quality spawning habitat usually associated with these structures.

Acces is limted to the trail throughout this area.

Trail Maintenance; RM 4.6

Several sections of the Little Badger Trail adjacent to the creek have
recently washed out. Rerouting the trail onto the valley sideslopes in some

areas could avoid continuing degradation of the trail.
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Ri pari an Habi tat Enhancement: RM2.0-7.5

Riparian vegetative species and structural diversity is relatively low The
dense conifer-domnated canopy limts devel opment of understory and deciduous
canopy elenents. Selective opening, through cutting or burning, my increase
habitat diversity along the stream Care should be taken to protect stream

shading and bank stability in stream adjacent sites.
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LI TTLE BADGER CREEK

STREAMSTABI LI TY SUMVARY

The streamstability rating is 6.4, noderately unstable. Factors which
influence the score include: a flashy flow regime; Sandy soil6 (Iow rock
content) and | ow vegetative cover (40 percent) resulting in unstable stream
banks in Reach | (30 percent bank erosion); a noderate anount of channe
Substrate scour due to the relatively high substrate detachnment factor

(30 percent) of rubble sired material in Reach | and Il; and | ow overal
channel structure due to the lack of a large structural elenment to create

| arge pools.

Factors which generally increase the rating include: increased stream bank
stability in Reach Il and IIl due to increased rock content (frequent sections
of bedrocks) and vegetative cover (70 percent); increased channel substrate
stability, Reach Il and Ill, due to decreased detachment (20 percent) of the
bottom material; and a decrease in the flashy nature of the streamflow in

Reach IIl due to the proximty to the head waters (loss of volune).

It appears that this stream may have a difficult tine adjusting to large
increases in flow and sediment production, particularly in Reach | and II.
Rehabilitation opportunities are numerous in Reach | and Il and should Iikely
center on increasing bank stability through mechanical armouring and

deflecting flowe away from unstable stream banks.
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Reach |: RM2.0-4.2

1. The SSR is 3.6, unstable.

2. There is a wide variation between seasonal flows resulting in a flashy
flowregime. Instream LVWD has a parallel orientation (80 percent) and

lateral cutting around jans is conmon (90 percent).

3. The bank stability is noderate with 25 percent erosion observed. Bank
rock content is noderate (40 percent) and vegetative cover is |low

(40 percent).

4, Channel substrate stability is noderate with 35 percent of the substrate

bei ng det ached.

5 Channel structure is low as only 5 percent of the area consists of |ong

pool s.

Reach I1: RM 4.2-5.5

1. The SSR is 3.8, unstable.

2. The flow reginme remains flashy.

3, Bank stability increases with 10 percent less bank erosion due to an

increase in bank rock content (60 percent) and vegetative cover

(60 percent).
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The channel substrate stability increases slightly.

Channel structure renmin6 |ow

Cultural resources are present at RM5.7-5.8: the Kineel Mne and

honestead are located on the north bank in this area.

Reach IIl: RM 5.5-7.5

The SSR increases to 5.7, noderately stable.

The flow regine is moderately flashy with instream LD maintaining a

65 percent parallel orientation.

Stream banks are stable with 10 percent observable bank erosion. The

vegetative cover (70 percent) and rock content (70 percent) is high.

The channel substrate is stable with 20 percent of the substrate being
det ached.

Channel structure remins |ow
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LI TTLE BADGER CREEK
TABLE | - HABITAT DATA SUMVARY

REACH (R M ) STREAM POOLS RLEFLES (%

HR S PB:R G d A EC BR L'+ 6-12" 16" .1-1" SD D
| (2.0-4.2) 46 8 37 5 L 4 M * 45 40 10 £ x 0.3
[l (4.2-5.5) 6.3 70 46 7 L-M 4 M 0 30 40 25 * * 0.4
Il (5.5-7.5) 43 75 371 L-M4 L 30 25 2 20 £ 00 0.2

LEGEND: HCR  Habitat Condition Rating
S: Percent of stream shaded
PR Ratio of pool length:riffle length
G Average gradi ent (g%
d: Aver age maxi num depth (L <12", M=12 - 29", H »30")
A Average pool area glards
EC. Effective cover L <40/ 40-60% H »>60%)

BR Bedr ock

SD: Sand

D Average depth (feet

x: Present, but less than 5 percent

TABLE II - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/100 FT.

REACH TR BUTARI ES
Speci e6 I [ |11
Rai nbow - | M M
Rai nbow - a L\/I M
Crayfish M

(Steel head, wnter)

LEGEND: L =Low (O-5); M= Moderate (6-50); H= H gh (50t)
a adul't, j =juvenile
* habi tat suitable; presence reported but not observed.
() habitat suitable; may not be present
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LI TTLE BADGER CREEK

TABLE III - SPAWNING GRAVEL (SQUARE YARDS)

Spawni ng Gravel (Sg. Yds.)

Reach (R M) Total Good Mar gi nal
| (2.0-4.2) 113 48 65
Il (4.2-5.5) 135 60 75
Il (5.5-7.5) 95 45 50

TOTAL 343 153 190

TABLE 1V - FI'SH M GRATI ON OBSTRUCTI ONS

snw(R M) TYPE | D # PASSABLE RECOMVENDATI ON*

(RM 2. 4) Cul vert c P Velocity barrier at
high flow Low
priority.

(2.5-4.2) Logj ams J1-J3 P-N Mdify to enhance

Many unnamed

(4.9) Falls (3') F P Mbdify to enhance
passage.

5.8-7.0 Fal s FI - F6 N Mdify to enhance

(4'-20") passage, low priority.
LEGEND: F = full passage
P = partial passage

N= no passage

*Trout migration barrier only; anadromous fish could pass obstacle.
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LI TTLE BADGER CREEK

TABLE V - LW BABITAT QUALITY I NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (R.M.) Total (Z) HQ (%) Total (%) HQ (%) OR # L Dia_Source
| (2.0-4.2) 40 60 5 25 Perp S&M |-2 2+ M
[l (4.2-5.5) 55 55 | 5 Perp S&M -2 |-2 M
11 (5..5-7.5) 75 75 15 5 Perp M -2 1-2 T
LEGEND:  Total = %of total habitat area dependant on LWD
@ = %of hi ?h qual ity habitat area dependent on LWD
= angle of orientation to flow perp = perpendicular,
var = variable _ .
# = nunber of logs/structure; s =single log, m= nulti-log
L = average length of logs, expressed in channel wi dths
Da = diameter of average logs in feet.
Sour ce: L = local
T- transported
M= mxture of local and transported
TABLE VI - HABI TAT AND HYDROLOG CAL FEATURES FCR
SUMVER AND BANEFULL CONDI TI ONS
SUMMER BANEFULL o
Reach (R M) W d v q W D Floodplain Wdth (Ft.)
| 2.0-4.2 5 31 2 1 2.5 120- 200
Il 4.2-5.5 4 4 1 1 10 2.0 120
11 5.5-7.5 3 2" 2 1 9 1.0 70
LEGEND: Ww - Stream width (ft
D,d - Stream depth (ft
V. - Velocity (feet/second)
Q - Average reach flow in cubic feet/second
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LI TTLE BADGER CREEK
TABLE VII - TEMPERATURE AND SHADE RELATIONSH P

Al RFWATER
REACH (R M) DATE FLOWN(CFS 5 SHADE ORI ENTATI ON TEMP.°F TI ME
| 2.0-4.2 8/ 31 2 80 East 64/ 56 1000- 1400
Il 4.2-5.5 8/31 1 70 East 65/ 54 1400- 1800
[l 5.5-7.5 91 1 75 East 65/ 49 1230

TABLE V11 - RI PARI AN HABI TAT SUMMARY

Under st ory Qverstory _
F.P. (ft.) HU, GC% ~ Con. Dec. Streantlass Wetland% Sire

| 2.0-4.2 6.1 120-200 L 40 3 1 | 2 S
Il 4.2-5.5 6.0 120 M 60 3 2 I 20 S
Il 5.5-7.5 5.8 70 M 70 3 2 I 0
LEGEND: RCR Riparian Condition Rating
F.P.: Fl oodpl ai n
HU.: Habitat Units H »5; M3-5; L <3
GC: G ound Cover %
Con: # Coni fer Speci es
Dec: # Deci duous Speci es _
Wetland: %streamlength with adjacent wetlands; H>50% M 25-50%
L <25%
Si ze: Size of Wetland6
S = Small (less than 1 acre)
L = Large (greater than 1 acre)

25



LITTLE BADGER CREEK

TABLE IX - STREAM STABILITY SUMMARY

REACH (R.M.) SSR FLOW REGIME STREAM BANKS CHANNEL SUBSTRATE
Ratio LWD LAT ER RC VEG DTCH TONE IMBRC VEG
MF:LF Ornt CUT

I 2-0-4.2 3.6 2:1 11 H M M M M MB L N

IT 4.2-5.5 3.8 2:1 11 H L H M MB M N

III 5.5-7.5 5.7 1.75:1 11 M L H M M MD H YRP

LEGEND: SSR:
Ratio MF:LF:

LWD ORNT:
LAT CUT:
ER:

RC:

VEG:

DTCH:
TONE:

IMBRC:

VEG:

Stream stability rating

Ratio between mean annual flow width and the seasonal low
flow width

Large woody debris orientation (11 parallel:R Random)
Lateral cutting (H >80%, M = 20-80%, L <20%)

Bank erosion (H >50%, M = 20-50%, L <¢20%)

Rock content (Diameter 1 ft.) (H >65%, M = 30-65%, L <30%)
Vegetative cover (Ground cover & root matrix) (H >80%,

M = 50-80%. L ¢50%) :

Percent detached (H >50%, M 20-50%, L <20%)

B-(Bright), MB-(Moderately bright), MD-(Moderately dull),
D-(Dull)

Imbrication (degree of substrate packing) (Low = two size
classes or less; Moderate = three to five size classes;
High = five size classes)

Vegetation: Y (Yes), N (No), R (Riffles), P (Pools)

*Data on channel structure not included due to modification of data collection &

evaluation procedures

KAnderson:paw (WP-PJS-5451N)
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In Reach | (RM2.0-4.2) streamstability is rated poor (SSR 3.6). Flashy
strem flows pronoting channel scour, have reduced pool devel opment and
consequent|y degrading fish habitat (HCR 4.6). Rehabilitation and
enhancement activities coul d center on channelization of streamf|ows

t hrough boul der bermor gabion placenment. This woul d devel op pool s,
recrurt spawning gravel s, and reduce bank erosion.

Le L, ‘
— ; L e ..
i Far A -~

In Reach Il (RM4.5) streamflows O a violent nature appear to be
frequent and consequent!ly "blowout" or |l ateral cut most 1og sills. The
use of |arge boul ders, gabion wing deflectors, or keyedinlogsills
appears to be desireabl e i n enhancemet n work.

21



Reach Il (RM 4.2-5.5) contains fair to good fish habitat (HCR 6.3) for
resident trout and the potential for anadranous species, particularly
steel head.  Enhancenent activities could likely center on increasing pool
area and spawni ng gravel recruitment as in Reach I.

This 10 ft. water fall at RM5.7 and a series of falls and chutes
t hroughout Reach Il (RM5.5-7.5) preclude anadromous and resident trout

mgration into the upper reach. Passage enhancenent woul d i nvol ve bedrock
bl asting and woul d access an additiona §8m les of habitat. Access is
poor .
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- STREAM SURVEY MAP SYMBCLS -

CLEAR CUT BOUNDARY
RI,II,II1  REACH # and SECTI ON

T 1.0 TRANSECT # and R VERM LE
X 0BSTRUCTION X BARRER
J1,2,3, JAM and ¢
F( 11,2,3 FALLS, HEIGHT, and #
C1,2,3 CULVERT and #
B1,2,3 CHUTE and #
A DI VERSI ON STRUCTURE (1 - water is used for irrigation purposes)
x' MNE or ROCK PIT SITE
— BRI DGE
o LANDSLI DE, SLUMP
AM~D DEBRI' S TORRENT TRACK
———r® SPRING
O UPPER LIMT OF FISH PRESENT (A =limt of potential anadronous
fishhabitat)
QAL BANK ERCSI ON ( EXTENSI VE/ SEVERE)
A€ 1.2.3, :M SCELLANEQUS
@ VIETLAND HABI TAT
- RCAD AND | D NUMBER
Fsﬂ‘l
@ EARTHFLOW
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LI TTLE BADGER CREEK
bar | ow RANGER DI STRI CT

Surveyors: David W swar
Doug Kinzey

Dates Surveyed:
Tributary To: Badger Creek

TR Conpartments: Pine 1407
Gamef i sh: Rai nbow trout

Potential Anadronous Species:
Steel head trout

Average Fish Habitat Conditi on:

Average Riparian Condition Rating:

August 24-25, 1983

County: Wasco
Muth Location: T.3S., RI2E,
Sec. 32

Wt ershed Area: 10,000 acres
16 square mles

Stream Length: 9.0 mles

Distance Surveyed: 2.4 mles,
RW 0.0 - 2

Low Flow Wdth (Avg.): 6 feet

Stream Oder: |V
5.8 (Fair)
5.8 (Mbderate)



LI TTLE BADGER CREEK

Survey Summary

A StreamSummary

Little Badger Creek is a mgjor fourth order tributary of Badger Creek. This
survey was conducted between the mouth (RM 0.0) and RM 2.4. Approxi mately

10 percent of the survey length (I/4 mle) is on private land. The upper
reaches of the streamwere surveyed in 1982. The report on RM2.4 - 7.5 is
presented as an addendum to this survey. Forest Service Road 2710 crosses the
streamat RM 2.4 and is the site of Upper Little Badger Canpground. Lower
Little Badger Canpground is |ocated at RM 1.75 where the North-South Road
crosses the creek. Rainbow trout were observed throughout the surveyed

section.

B. Watershed Characteristics and Ceonor phol ogy

Little Badger Creek bhelow RM 2.4 flows in a narrow, V-notched valley with
steep (70-90 percent gradient) to very steep (90+ percent) sideslopes. Rock
outcrops and tal us slopes are common. The floodplain is narrow, 40-60 feet
wi de, over nost of the surveyed length. The streamgradient is noderate

(5 percent) and flows over a boul der and rubble substrate. Little Badger
Creek provides about 30 percent of the flow (3 cfs) to Badger Creek at their

confluence (RM7.8). A mgjor tributary systemof Little Badger Creek enters



at RM0.7. This systemis intermttent, was dry at the time of this survey,

and appears to have a flashy flow regine.

c. Reach Description

The 2.4 mles surveyed are classified as one reach. Valley shape, gradient,

and substrate as described above are consistent.

D. Fisheries

The fisheries habitat rating is fair (HCR=5.8). Rainbow trout were observed
throughout the survey. Spawning habitat is very limted. Spawning gravels
totalling 35 square yards occur in small pockets of |-2 square yards
Thirty-five percent (12 square yards) are high quality. Seventy percent

(25 square yards) of the total gravels are in the 1.5-3 inch size class. The
remainder are in the 0.5-1.5 inch size class. Rearing habitat is only fair.
Pool s are 2-3 square yards with shallow depths (<12 inches). Effective cover
provi ded by instream boul ders is moderate. Boul ders are the dom nant
structural control of the stream A bedrock falls at RM1.9 and chute with a
12 percent gradient at RM2.0 are mgration barriers. Two |ogjams at RM 0.3
and 0.6 are partial low flow barriers. A culvert is present where Forest
Service Road 2710 crosses the streamat RM 2.4. The habitat appears suitable

for steelhead trout.



Vater tenperatures were high for the relatively |ow anmbient tenperatures
experienced this summer (see Table VIII). During a normal hotter, drier
sumer, air tenperatures would usually be higher and this would likely be
associated with increased water tenperatures. As Little Badger Creek provides
about |/3 of flows to Badger Creek, the effects of high water tenperatures may

be cunulative for the Badger Creek system and high tenperatures could present

a mjor limting factor.

E Roparian Area

The riparian habitat is rated noderate (RCR=5.8) with an overstory canopy
donminated by Douglas-fir. Positive factors influencing the rating are the
hi gh nunber of habitat units, presence of deciduous species, and speci al
habitat units (rock outcropping, talus slopes, and a snag patch). Negative.

factors affecting the rating include a narrow floodplain and absence of

wet | ands.

F. Rehabilitation and Enhancenent

Rehabilitation and enhancenent opportunities should center on three concerns:
(1) inproving passage at the bedrock falls and chute (RM 1.9) which currently
bl ocks an additional 5.6 mles of the stream Spawning habitat above RM 2.4
is fair to good (see 1982 survey report); (2) increasing gravel retention in
Reach | (RM 0.0 - 2.4); and (3) inproving pool quality in the |ower two
reaches (RM 0.0 - 4.2) by increasing pool depth and size.



LI TTLE BADGER CREEK

Reach Summary

Reach I: RM 0.0 - 2.4:

1. Valley configuration is narrow and V-notched, with steep (70-90 percent
gradient) to very steep (90+ percent) sideslopes. The floodplain is
narrow (40-60 feet wide). The flow regime is flashy.

2. Streamgradient is noderate (5 percent).

3. Substrate is primarily boulders and rubble.

4, The pool-to-riffle ratiois even (PR=S:S). R ffles are short cascades

over rubble. Pools average two square yards.

5. Stream shading is high, averaging 85 percent.



LITTLE BADGER CREEK

Fish Habitat Summary

Reach I: RM 0.0 - 2.4

L

The fish habitat is rated fair (HCR=5.8).

Al though pool -to-riffle ratio is excellent (5:5), rearing habitat is only
fair due to poor depth (generally less than 12 inches), snmall size

(2-3 square yards), and noderate cover

Spawning habitat is very limted with a total of 35 square yards counted
(12 good and 23 marginal). Thirty-five percent of these are in the

0.5-1.0 inch size class. The remninder are in the 1.5-3.0 inch class.

A S-foot high falls followed inmediately by a | o-foot |ong bedrock chute
(RM1.9) and a 20-foot long, 12 percent gradient bedrock chute (RM 2.0)
appear to be conplete barriers to fish passage. Approximately 5.6 mles
of potential anadronous habitat is blocked by these barriers. Partia

barrier log jams exist at RM 0.3 and 0.6



LI TTLE BADGER CREEK

Ri parian Habitat Summary

Reach I: RM 0.0 - 2.4:

1.

The riparian habitat is rated noderate (RCR=5.8).

The floodplain width is narrow (40-60 feet), formng a flat bottom

V-shaped val | ey.

Habitat units present are variable, with an average of four per transect

not ed.

The coniferous overstory is domnated by Douglas-fir, with grand fir and
western red cedar al so connnon. Red al der is the nost common deci duous

species, with |esser anounts of oak and big |eaf maple.

Special habitats include: rock bluffs on upland slopes, particularly west
of the stream a talus slope down nearly to the water's edge at RM 0. 75;
and a snag patch at RM0.4 (nore than 10 trees at two feet DBH and tops

broken above 50 feet).



LI TTLE BADGER CREEK

Rehabi | i t ati on/ Enhancement Summary

Passage Enhancement:; RM 1.9, 0.3, 0.6

Providing passage past the falls and chutes between RM 1.9 and 2.0 is a high
priority if use of potential spawning habitat in the upper reaches (see 1982
Riparian Area Resource Assessment) by anadronous fish is desired. These
obstructions presently appear to be full mgration barriers. The general area
i's accessible from Forest Service Road 2710. The upper chute (RM2.0) is on

private land.

Logjams at RM 0.3 and 0.6 are considered partial barriers, but are presently
providing sone rearing habitat and retaining some spawning gravels so shoul d

be nonitored to document passage problems if removal is considered.

Spawni ng and Rearing Habitat; RM 0.0 - 1.9:

Only 35 square yards of spawning gravel were counted over the 2.4 mles of the
survey. These occur in small, scattered pockets. The addition of gravel
retention structures could enhance the overall fish production capabilities of

the Badger Creek System



Al though pools are numerous (P:R = 5:5), shallow depths (<12 inches) and smal |
size (3 square yards) limt rearing habitat. Structures such as boul der berns
or log sills placed to increase these habitat elenents could enhance this

streamls fish-rearing capabilities.

Access fromRM 0.0 to 1.5 is poor and work here would likely have to be done

by hand and small portable equipment. Above RM 1.5, access by Forest Service
Road 2710 is good.



LI TTLE BADGER CREEK

TABLE | - HABI TAT DATA SUMVARY
REACH (R M) STREAM POOLS RI FFLES (%

AR s P:R G d A EC BR '+ 6-12 1-6" .II" SO D
1983
| (0.0-2.4) 55 80 55 5 L 3 * 25 3% 20 10 10 3
1982
| (2.4-4.2) 46 80 37 5 L 4 45 40 10 Fox g
Il (4.2-5.5) 6.3 70 46 7 L-M 4 0 30 40 25 -
11 (5.5-7.5) 4.3 75 3711 L-M 4 30 05 20 20 0 2

LEGEND: HCR Habitat Condition Rating

S: Percent of stream shaded

PR Ratio of pool length:riffle length

G Average gradi ent ?O/o

d: Average maxi numdepth (L <12, M= 12 - 29", H>»30")

A Average pool area (sg. yards)

EC. Ef fective cover (L <40%, M= 40-60% H >60%)

BR Bedr ock

SD: Sand

D Average depth (inches)

x: Present, but |ess than 5%

TABLE || - FISH SPECIES CBSERVED AND RELATIVE ABUNDANCE/ 100 FT.

SPECI ES REACH |
Ral nbow trout L

a

*

adult, j =juvenile

LEGEND: L = Low (OS), M= Mderate (6-50), H= H gh (50t

10

habi tat suitable; presence reported but not observed.
() = habitat suitable; may not be present



LITTLE BADGER CREEK

TABLE III - SPAWNING GRAVEL (SQUARE YARDS)

Spawning Gravel (Sq. Yds.)

Reach (R.M.) Total Good Marginal
1983

I 0.0-2.4) 35 12 23
1982

I (2.4-4.2) 113 48 65
IT (4.2-5.5) 135 60 75
III (5.5-7.5) 95 _4s5 _50
TOTAL 378 165 213

TABLE IV — FISH MIGRATION OBSTRUCTIONS

STREAM (R.M.) TYPE ID # PASSABLE RECOMMENDATIONS*
1983

0.3 Logjam J1 P Low priority.

0.6 Logjam J2 P Low priority.

1.9 Falls F1 (5') N Modify for passage.

Alaskan steep-pass
and/or increase pool

depth.

2.0 Bedrock chute Bl N On private land.
2.4 Culvert C1 F Low priority.
1982
2.5~-4.2 Logjams J1-J3 P-N Modify for passage.
4.9 Falls (3') P Modify for passage.
5.8-7.0 Falls (4'-20') F1-F6 N Low priority.
LEGEND: F = full passage

P = partial passage

N = no passage

*Refer to special case form for barrier characteristics.
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LI TTLE BADGER CREEK
TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH “Mles Rearing ,,Sgamnéng N

(RM Avai | Pot. P:R  Area Depth " -6 Comment s
1983

| (0.0-2.4) 1.9 0.5 5:5 3 1 35 0

1982

| (2.4-4.2) 0 1.8 37 4 1 75 41

[l (4.2-5.5) 0 1.3 4: 6 4 -2 60 34

[ (5.5-7.5) 0 _ 2.0 37 4 1-2 _48 16

TOTAL 1.9 5.6 208 91

LEGEND. Avail . :
Pot . :

P:R

Area:

Dept h:
Spawni ng:

Mles of habitat presently accessible to anadromous fish
if introduced.

Additional mles of habitat potentially available with
conpl ete passage enhancenent .

Ratio of pool length:riffle length.

Average pool area (sg. yds.).

Average pool depth (feet).

Nurber of sci. yards of gravels observed in the ["-3" and
3"-6" size cl asses.

12



LITTLE BADGER CREEK
TABLE VI - LWD HABI TAT QUALITY | NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (RM) Total (% HO (%W Total (% HO (%9 OR # L D a Source
1983
[ (0.0-2.4) 10 10 10 20 Perp S -2 1-2 L
1982
| (2.4-4.2) 40 60 5 25 Perp SM 1-2 2+ M
[l (4.2-5.5) 55 55 1 5 Perp SM [-2 |-2 M
[11 (5.5-7.5) 75 75 15 5 Perp M -2 [-2
LEGEND: Total % of total habitat area dependant on LW
HQ % of hi ?h qual ity habitat area dependent on LWD
R Angle of orientation to flow, Perp = perpendicular, Var =
variabl e
#: Number of logs/structure; S = single log, M= nulti-Iog
L. Average length of logs, expressed in channel widths
Dia Dianeter of average Iogs in feet
Source L = I ocal
T = transported
M= m xture of local and transported
TABLE VI1 - HABITAT AND HYDROLOG CAL FEATURES FQR
SUMVER _AND BANKFULL CONDI TI ONS
SUMMER BANKFULL
Reach (R M) W d v q W D Floodplain Wdth (Ft.)
1983
| (0.0-2.4) 7 03 1 2 13 1.0 40- 60
1982
Z 5 03 1 2 11 2.5 120- 200
(4255) 4 03 1 1 10 2.0 120
| (5.5-7.5) 3 02 2 1 9 1.0 70
LEGEND: W w Stream width (ft
D d: Stream depth (ft
v: Velocity (feet/second)
02 Average reach flow in cubic feet/second

13



LI TTLE BADGER CREEK

TABLE VITI - TEMPERATURE AND SHADE RELATIONSHI P
Al R/ WATER
TEMP. °F

REACH ( R. NATE FLOVN (cfs) % SHADE ASPECT AW AW TIM
1983
[ (0.0-2.4) 8/ 24- 25/ 83 2.5 80 SE 64/ 55-69/59  1030- 1700
1982
| (0.0-4.2) 8/ 31/ 82 2.0 80 E 64/ 56 1000- 1400
Il (4.2-5.5) 8/ 31/ 82 1.0 70 E 65/ 54 1400- 1800
[Tl (5.5-7.5)  9/1/82 1.0 75 E 65/ 49 1230

TABLE | X - R PARIAN HABI TAT SUMVARY

REACH(R. M) RcR _ VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streanclass Wtland% Size  Special
Con. Dec. Habi t at
1983
| (0.0-2.4) 5.8 50 4 3 1 3
1982
| (2.0-4.2) 6.1  120-200 3 3 1 I L S
Il (4.2-5.5) 6.0 120 4 3 2 I L S
11 (5.5-7.5) 5.8 70 4 3 2 [ 0
LEGEND: RCR Riparian Condition Rating
F.P.: Fl oodpl ain
HU: Habitat units H>4,. M2-3., L <1
Con: % Coni fer speci es
DecL # Deci duous speci es _
Wetland: %streamlength with adjacent wetlands; H »>50%; M 25-50% L
<25%
Si ze: Size of wetlands

S = Smll (less than 1 acre)
L = Large (greater than 1 acre)

KAnder son: paw (WP- PJS- 5222N)
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The pool -to-riffleratioin Reach | is even (P:R5:5). The streamgradient is
noderate (5% over a small boul der and rubbl e substrate. Pool s average 3

square yards and have shallow depths.  Enhancenent opportunities exist for
i ncreasing pool size and depth, possibly by constructing boul der bernswith
substrate materials. (RM0O. 1 shown. 1

4 __fs‘ ~f€"’r" g

LR e L
[
9 »

The bedrock falls at RM 1.9 is a conplete barrier to fish mgration. The

falls is 5 feet high and has a 10 foot |ong chute inmediately above It. There
are 5.4 mles of habitat beyond the falls which includes a section

(RM4.2 - 5.5) with good spawning habitat (250 sq. yds.).
15
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Little Badger
Campground

Little Badger Creek
Survey Map

Scale: 2.6° : 1 mile

Surveyed
8/24, 25/83

by: David Wiswai
Doug Kinzey

Legend

#1 Rock Outcrop/Talus
#2 Snag Patch
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- STREAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI,II,IIT  REACH # and SECTION

71 1.0 TRANSECT # and RIVERMILE
¥ ossTRUCTION X BARIER
a,2,3, JAM and §
F( )1,2,3 FALLS, MEIGHT, and #
€1,2,3 CULVERT and ¢
81,2,3 CWTE and ¢
A DIVERSION STRUCTURE (I = water s used for irrigatfon purposes)

» ¢ MINE oF ROCX PIT SITE
— BRIDGE

LANDSLIDE, SLUMP

AN DEBRIS TORREN: Ti<X
e SPRING
(o UPPER LIMIT OF FISH PRESENT (A . Vimit of potential anadromous
fish nabitat)
QAL BANK EROSION (E:  3iVE/SEVIRE}

1,2,3, :MISCELLANEOUS

¥
@ METLAND HABITAT

-
- ROAD AND |D NUMBER

@ EARTHFLOMW
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JORDAN CREEK - BARLOW

SURVEYCRS: Kevi n Codbout COUNTY: Wasco

Jeff Uebel

MOUTH LQCATI ON: T3S, R2E Sec. 26
DATES SURVEYED: 8/ 23- 24/ 82 WATERSHED AREA: 23 38. m.
15,000 acre6

TR BUTARY TO Tygh Creek STREAMLENGTH: 15.3 nile6
DRAI NAGE: Deschut es DI STANCE SURVEYED: 7.0-11.5 mainstem
TR COVPARTMENT:  Friend, Jordan, Sunset AVERAGE WDTH. 13 ft.

(1430), (1431). (1402
GAME FISH ﬁaibnbg\é\i Cut t hr oat STREAM ORDER: I'V order

ri

)\Cvint er steel head)

coho sal mon)
Average Fish Habitat Condition Rating: 6.3, Fair
Average Stream Stability Rating: 4.1, Moderately Unstable

Average Riparian Quality Rating: 5.6, Mderate Quality

() habitat suitable but mjor passage work needed for utilization.



JORDAN CREEK

St reamSurvey Summary

Jordan Creek is a major (fourth order) tributary to Tygh Creek containing
40 percent of the Tygh Creek drainage area. This east-west oriented creek
originates froma spring line near Flag Point and flows east 15 mles to its
confluence with Tygh Creek at River Mle (RM 9.0 (T3S, RI2E, Sec. 26). A
total of 5.5 mles, fromRM 7.0-11.5 were surveyed on August 23 and 24,
1982.  On August 23, the flowat RM7.0 was estimated at 3 cfs.

The lower 8 mles, or 40 percent, of the Jordan Creek drainage is located on
private land. NMNational Forest System Lands extend upstream from RM 8.2 to its
headwaters. In the upper drainage, access is fair, wth Forest roads S 205
and S-209 paralleling the creek on the north and south slope respectively.

Road crossings are found at RM 7.6, 3.0, and 2.0.

The surveyed reach lies in a sharply incised, narrow, "V' shaped canyon. This
has resulted in mniml floodplain development (70 ft.). Sideslopes are
steep, often with vertical bedrock walls and terraces interspersed wth
shal | ow soi | depositional areas. The general land formindicates that

erosional stream processes have domnated in the past and are still active.

The drainage patternis a mxture of palmte and pinnate branching. In the

survey area, long first and second order intermttent tributaries don nate.
These tributaries appear to respond rapidly to inputs of precipitation (i.e.,

snow, rain) and apparently contribute to a flashy flow regine in the mainstem



One reach was identified in the survey area. Characteristically, this stream
flows at a 6 percent gradient over a snall-boul der rubble substrate. Riffles
domnate the streamarea (70 percent) and streamshading i s noderate fromboth
vegetative and topographic sources. Resident rainbow redband trout are found

in noderate to high nunbers throughout the reach.

The fish habitat is rated noderate (HCR 6.3) in the survey area. The

boul der/rubbl e dom nated substrate (70 percent), |ow pool devel opnent, |ow
stream stability and |ow base flows all tend to reduce the rating. High
amounts of spawning habitat in some areas and noderate fish nunmbers raise the

rating.

Pool rearing habitat is limted in quality and quantity. Pools average only
30 percent of the stream area and are generally small to noderate in size

(10 sg. yards) as well as shallow (6 to 29 inches deep). Effective cover is
noderate. The overall lack of high quality pool habitat is likely limting

production of salnonids, particularly native stocks.

Spawning habitat is abundant overall, but distribution is very patchy. O the
total 1,000 sg. yards observed in the survey area, over 50 percent were in
three small (0.1-0.2 mle long) sections, representing only 10 percent of the
total survey area. Sixty percent of the gravels observed were marginal due to
poor placenment in the channel. Seventy percent are of a size class suitable

only for anadromous fish utilization.



Passage is obstructed by a culvert (A) at RM7.7, a 4 foot falls at RM 7.6,
and numerous small to large logjams throughout the reach. Passage does not

appear to be limting resident trout production in this area

Physical structural conponents in the channel, such as bedrock and |arge

boul ders, create excellent habitat developnent (spawning and rearing) but are
general |y scarce and point-related in function. Large woody debris (LVWD) is
commonly incorporated as single logs (sills) or in janms and frequently
contributes to pool and spawning gravel developnent. Over 50 percent of the
high quality spawning and rearing habitat observed was associated with LW
Significant channel scour and habitat degradation was observed in areas where
incorporated LVWD was renoved. Maintenance of beneficial in-channel LW would
therefore appear to be a priority. The role of large streanside trees is
evident, both as a source of materials for channel structure, and as

contributors to stream shading and bank stability.

The streamis rated as noderately unstable. The streamstability rating (SSR
is 4.1 This low score is due to the conbination of: a flashy flow regineg;
noderately unstable stream banks (25 percent bank erosion); |ow channel
structure resulting in small pool developnent; heavy grazing pressure; and
excessive instreamdebris removal acconpanying past harvest activities. The
noderate anmount of channel substrate detachment (25 percent) increases the
overal|l rating. However, seasonal flows of a violent nature appear to be

common and could act to further reduce the stability rating.



The riparian area is rated as noderate quality. The riparian quality rating
(RR) is56. Positive factors include: the perennial flow and habitat to
support resident salnonid and potentially anadromous fisheries; and the high
wildlife use of this area. Factors which reduce the rating center on: the
narrow vall ey bottomw dth resulting in mnimal floodplain and true riparian
vegetation developnent; the low to noderate vegetative structural diversity
consisting of a coniferous overstory, simlar age/size class, and noderate

ground cover; and the lack of wetland areas, reducing the aquatic diversity.

Wldlife diversity and densities are apparently quite high along Jordan

Creek.  Abundant sign of deer and el k were observed. Bear, beaver, porcupine,
coyote, woodrat and Cooper’s hawk sign were also noted in the survey. Caves
and overhangs in the cliffs along the stream adjacent slopes of the |ower

section (RM 7.0-9.0) appeared to increase habitat diversity.

Rehabilitation and enhancement opportunities are diverse and could be
inplenented in such areas as: inproving fish habitat through increasing
quality rearing and spawning area; nmodification of logjams, falls and a
culvert to enhance fish passage; supplementing sunmer flows through
construction of headwater storage inpoundnents; protection and inprovenent of

stream bank stability in areas receiving heavy grazing pressure; and selective



removal of canopy cover in heavily tinbered areas to increase riparian

vegetational species and structural diversity.

The Oregon Dept. of Fish and Wldlife has established provision of
andronous fish passage into the Wiite River systemas a high priority
project. Potential anadronous fish habitat exists throu?hout the
surveyed reach of Jordan Creek. However, if anadromous fish runs are
established in the Wite River basin, managenent for anadronous
production from Jordan Creek on National Forest System Lands will be
conplicatedfb?/| the presence of irrigation diversions and three
a

i npassabl e s (6 to 25 feet high) located on private |and below the
survey area.



JORDAN CREEK
REACH SUMVARY

Reach | - RM7.0-11.5

1. Stream shading is moderate (70 percent) and is provided by the coniferous

overstory and |ocal topography.

2. Valley configuration is steep and V notched, with a narrow valley bottom

resulting in mniml floodplain devel opnent.

3. Substrate is conposed of small boulders (60 percent) and rubble.

4, The streamis domnated by riffles (70 percent).

5. Resident trout are found in high nunbers.

6. Stream gradient averages 6 percent.

NOTE:  This stream survey assessed only the md to upper drainage area of
Jordan Creek, which displayed fairly uniform physical and biol ogical
characteristics. Stream reconnai ssance conducted above or below this
section of stream would likely yield considerable variance for these
reach characteristics. One or nore additional reach areas are likely
present in the drainage.



JORDAN CREEK
FI SH HABI TAT SUMVARY

Reach | - RM 7.0-11.5

1. The habitat rates fair (6.3 HCR).

2. Pool rearing habitat is limted in quality and quantity. Limted poo
area (30 percent) favors riffle adapted species (i.e., rainbow trout).
Pools are small (10 sq. yards) and shallow (6 to 29 inches deep) with

moderate effective cover from LWD and the boul der/rubble substrate

3. Spawning habitat is plentiful, but very patchy in distribution. Over
1,000 sq. yards total were observed, but 50 percent of these gravels were
limted to three small depositional plain areas at RM 9.1, 9.3-3.4 and
10.4-10.5. Sixty percent of all gravels observed were rated marginal due

to poor placenent. Seventy percent of the gravels were of a size class

suitahle for anadronmous fish utilization.

4, Both pool formation and spawning gravel accunulation are dependent on LWD
input. Over 50 percent of the high quality spawning and rearing habitat
observed was associated with LWD. LWD general |y accunul ated as both
single log (sills) or small multiple log deposits. The |ogs were nost
often 5 to 20 feet long and of the 12 to 24 inch size class. Habitat
degradation and channel scour were noted in areas where stream clean-out

had removed all incorporated LWD



Fish passage is obstructed at numerous points in the reach, but does not
appear to be significantly affecting resident trout production. Culvert

ad (RM7.7), a4 foot falls (RM7.6) and many small jams bl ock fish

mgration.



JORDAN CREEK
R PAR AN AREA SUMVARY

The riparian area quality is noderate (RQR = 5.6). Mjor factors which
contribute to this rating include: a perennial water supply and stream
habitat suitable for resident trout (and potentially suitable for anadronous
fish popul ations); and an apparently high value wildlife area in this arid
region utilized intensively as a valley travel corridor and perennial water
supplyl Two small (1 to 2 acre) sediment depositional areas at RM9.1 and 9.3
present exceptionally high habitat diversity for both fish and wldlife, and

| kew se raise the rating

Factors which generally act to reduce the rating include: the poorly

devel oped floodplain (valley bottom width less than 70 ft.); and limted
vegetative structural diversity due a coniferous overstory (fir, cedar, pine)
of a small sawtinber age/size class. Additionally, groundcover is |ow

(55 percent) and conposed of grass/forb (sedge, fern), shrub (Oregon grape

vine maple) habitat units.

Through managenent, the true zone of riparian vegetation could be increased
fromits present limted levels of diversity to noderate or high levels.
Removal of individual or patches of riparian conifers could encourage

devel opnent of deciduous elenments in the understory and canopy.

10



JORDAN CREEK
REHABI LI TATI ON AND ENRANCEMENT SUMVARY

Passage Enhancenent: RM 7.6, 7.7, 8.3, 10.2

Currently, a 4 foot falls (RM7.6) (with an associated debris jan), two large
| ogjams (RM 8.2 and 10.2) and nunerous (13) small debris janms throughout the
survey area are barriers to trout and woul d present potential anadromous fish
obstructions. A culvert (O) at RM7.7 is a trout barrier and would present a
potential velocity barrier to anadronous fish at high flows. Partial renova
of logjams, debris jams and nodification of the falls and culvert could
enhance fish passage. Should an anadronous fishery be introduced to the Wite
River Drainage, increasing fish passage in this area would open 6 or nore

mles of potential anadromous habitat.

Pool and Spawni ng Habitat Enhancenent; RM 9.0-11.5

Pool devel opment throughout the surveyed reach is low (70 percent of the
stream conposed of riffles) and spawning habitat is patchy. Construction of
sill structures would create nore pool area and better disperse of spawning
habitat from RM 9.0-11.5. Boul der berns and/or log sills appear well-suited
to this area. Several good sites are found from RM 9.0-10.0. Access to the
creek is very good in the Frailey Tinmber Sale area froma |ogging spur at

RM 9.4, but may be difficult elsewnhere. These projects could be coordinated
wi th passage enhancenent; gravels accunul ated behind jam obstructions could be

used to seed in catchment structures.

11



Pool Enhancement: RM 8.5-9.0

Wthin this half-mle section, bedrock dom nates the channel substrate. Pool
devel opment is low, resulting in low quality fish habitat. Pool quality in
this area could be increased through blasting and/or anchoring structures to
the bedrock substrate. Project design incorporating gravel catchnent coul d

produce nultiple benefits.

StreamBank Stabilization: RM9.0-10.5

Streanbanks show nmoderate amounts of bank erosion (25 percent). These banks
are dependent upon streansi de vegetation and rootwads for stability.

Currently, cattle are conpacting and eroding bank soils, and reducing the
vegetation present. Rehabilitation could involve creating grazing exclosures,
coupled with seeding and/or planting these areas to increase bank stability

and reduce the inpacts of heavy grazing.

At RM 9.65, 200 sq. yd. of raw exposed streanbank is present. Bank armoring

possibly utilizing juniper or cedar tree riprap, could deflect flows fromthis

bank and enable vegetative stabilization to occur.

Headwat er Storage |nprovenents

Construction of storage inpoundments could be utilized to supplement sumrer

low flows. This could also tenper the occasional violent fluctuation of

12



seasonal peak flows (reducing channel scour) and provide a source for stock

and wildlife watering

R pari an Veget ati on Mani pul ation; RM7.0-11.5

R parian vegetative species and structural diversity is relatively low The
uniformy dense coniferous canopy deters understory devel opment or deciduous
overstory regeneration. Selective renoval of individual or small patches of
riparian conifers could enhance riparian habitat diversity. Care should be

taken to preserve stream shading and maintain |ow stream water tenperatures.

13



JORDAN CREEK
STREAM STABILITY SUMVARY

This streamis noderately unstable-unstable, (SSR = 4.1). Mjor factors
contributing to this rating include: the wde variation between seasona

flows and the quick response time to inputs of precipitation, resulting in a
flashy flow regime; streanbanks which are conposed of |oosely packed sand and
smal | rocks and dependent upon rootwads and streansi de vegetation (50 percent
ground cover) for stability, resulting in noderately unstable banks

(25 percent erosion); |ow channel structure due to a scarcity the primry
structural element (LWD), resulting in riffle dom nated stream area; heavy
grazing pressure resulting in soils and vegetative conpaction and erosion; and
excessive in-stream debris removal followng tinber harvest, which renoved

incorporated and beneficial LWD and triggered accelerated channel downcutting.

Factors which generally act to increase the stability center on: a |ow
substrate detachnent (25 percent) factor resulting in noderate channel
substrate stability, and point-related bedrock outcrops providing channel

structure.

Thi s drainage appears to produce flowe of a violent nature. The presence of
streanmsi de vegetation is inportant in maintaining |ong-term bank and channel
stability. Removal of the streanside overstory or ground cover may contribute
to further instability. Rehabilitation activities to increase stream
stability could center on increasing bank stability through fencing and
planting, arnoring with rip/rap or large woody debris, and especially

redirecting flows away from raw exposed banks at RM 9. 65.

14



JORDAN CREEK

TABLE I - HABITAT DATA SUMMARY

EACH (R.M.) STREAM POOLS RIFFLES (%)
HCR § P:R G d A EC BR 1'+ 6-12" 1-6" .1-1" SD D

I (7.0-11.5) 6.3 65 3:7 6 L-M 10 M 0 35 35 20 5 5 0.3

LEGEND: HCR: Habitat Condition Rating
s: Percent of stream shaded
P:R: Ratio of pool 1length:riffle length

G: Average gradient (%)
d: Average maximum depth (L ¢ 12", M = 12 - 29", H > 30")
A: Average pool area (sq. yards)

EC:  Effective cover (L ¢ 40%, M = 40-60%, H > 60%)
BR: Bedrock

SD: Sand
D: Average depth (feet)
*: Present, but less than 5%

15



TABLE Il - FI'SH SPECI ES OBSERVED AND RELATIVE ABUNDANCE/ 100 FEET

REACH TRI BUTARI ES
Speci es .
Ro/ct hybrid - a M None observed
Ro/ct hybrid - | M
stw :
o
LEGEND. L = Low (O5); M= Mderate (6-50, H= H gh (50+)
a = adult, j = juvenile

habitat suitable; major passage work needed for utilization

Rb = Fainbow trout

¢ = cutthroat trout

stw = winter steel head

co = coho sal non

TABLE I1] - SPAWNING GRAVEL (SQUARE YARDS)
Spawni ng Gravel (Sg. Yds.)

Reach (R M) Tot al (ood Mar gl nal
| (7.5-11.5) 1050 410 640
TOTAL 1050 410 640

16



TABLE |V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (R M) TYPE |D# PASSABLE RECOMVENDATI ONS
(RM 7. 6) Fal 16 (4') H P- N Mdify for passage; |ow
priority at present
(7.7) Cul vert c " Mdify for passage; |ow
priority at present
(8.3) Log Jam JI " Mdify for passage, |ow
priority at present
(10.2) Log Jam J2 " Mdify for passage; |ow
. R/bl ority at present
(7.8-10.8) Debris Jam None " dify for passage; |ow
prlorlty at present
LEGEND: F = full passage
P = partial passage
N= no passage
*Trout migration barrier only, anadromous fish could pass obstacle.
TABLE V - LWD HABITAT QUALITY | NFLUENCE
SP . GRAVELS POCL LMD CHARACTERI STI CS
Reach (R M) Total HO Total HQO OR _# L Da Source
| (7.0-11.5) 65 65 20 45 Perp StM 1-2 1-2 M
LEGEND: Total = %of total habitat area dependant on LWD
@ = %of hi ?h qual ity habitat area dependent on L\WD
= angle of orientation to flow, perp = perpendicular,
var = variable
# —nunber of logs/structure; s =singlelog, m=nultilog
L = average length of |ogs, expressed In channel widths
Dia = diameter of average logs in feet.

Source: L = Iocal
T - transported
M= mxture of local and transported

17



JORDAN CREEK
TABLE A - ANADROMOUS HABI TAT SUMVARY

M| eb Reari ng Spawni ng

REACH (RM Avail. Pot. PR Area Depth ["-3" 3"-6" Comment s

| (7.0-11.5) 0.6

TOTAL 0.6

LEGEND: Avail . :
Pot . :

P:R

Area:
Dept h:
Spawni ng:

3.9 3.7 10 1.5 526 183 Nurer ous  snal |
partial to ful
mgration barriers
(culverts, log
jams, chutesl lie
above the 4' falls
barrier at RM 7.6.

3.9 526 183

Mles of habitat presently accessible to anadromous fish if
I ntroduced.

Additional mles of habitat potentially available with
conpl ete passage enhancenent.

Ratio of pool Zlength:riffle Ienqth.

Average pool area (sg. yds.).

Average pool depth (feet).

Nunber of Sg. Yards of gravels observed in the 1"-3' and
3"-6" size classes.

18



TABLE VI - HABI TAT AND HYDROLOG CAL FEATURES
F UMVER AND BANKFULL DT

Sumrer Bankf ul |

REACH (RM W d 11 g W D Floodplain Wdth (Ft.)
| (7.0-11.5) 7.5 4" 1 3 18 2.5 70-120

ww - Streamwdth (ft

Dd - Streamdepth- (ft

v - Velocity (feet/second) .

Q - Average reach flow in cubic feet/second

TABLE VII - TEMPERATURE AND SHADE RELATI ONSH P

_ _ Air/ \at er
REACH (RM Dat e Flow (cfs) % Shade Oientation Temp.°F Ti me
| (7.0-11.5) 8/23&24/82 3 65 SE 61/ 57 1100- 1600

19



TABLE VI11 - RI PARI AN HA8I TAT SUMARY

REACH RM  RCR VALLEY VEGETATI ON AQUATI C _
F.P. H U Understory Overstory Streanclass Wtland% Size
(ft. ) GC% Con. Dec.
| (7.0-11.5) 5.6 70-120 M 55 3 - I L S

LECEND: RCR
F.P.:

GC :
Con:

Weti and:

Si ze:

Riparian Condition Rating
Fl oodpl ai n
Habitat Units H» 55 M3-5 L ¢3
G ound Cover %
# Coni fer Species
# Deci duous Speci es
%streamlength with adjacent wetlands;
H>50% M25-50% L < 25%
Size of Wtlands

S Small (less than 1 acre)

L = Large (greater than 1 acre)

20



TABLE | X - STREAM STABILITY SUMVARY

REACH (R. M )SSR FLOW REG ME STREAMBANKS CHANNEL SUBSTRATE
Ratio LWD LAT ER RC VEG DICH TONE EMBRC VEG
MFE:LF Ornt CUT -

| (7.0-11.5) 4.1 21 11 H M M L M MB L-MY P

LEGEND: SSR Stream stability rating _
Rati o MF.LF. Ratio between mean annual flow wi dth and the seasonal
[ow flow width

LVID CR\T. Lar ge woody debri s orientation (Il=parallel:R=Random)

LAT CUT. Lateral cutting (H 80% M= 20-80% L 20%

ER: Bank erosion (H 50% M= 20-50% L 20%

RC. Rock content (Diameter 1 ft.g
(H> 65% M= 30-65% L < 30%

VEG Vegetative cover (Gound cover & root matrix)
(H>80% M=50-805 L 50%

DTCH Percent detached (H 50% M 20-50% L  20%

TONE: B-(Bright); MB-(Mderately bright); M-(Mderately
dull); D-(Dull)

| MBRC. Imbrication (degree of substrate packing)

(Low two size classes or |ess
Mderate: three to five size classes
Hgh: five size classes) .
VEG Vegetation: Y (Yes); N (No); R (Riffles); P (Pools)

*Data on channel structure not included due to nodification of data
col lection & evaluation procedures

21



R, T

T 1.0

* OBSTRUCTI ON

CLEAR CUT BOUNDARY
REACH # AND SECTI ON
TRANSECT # AND RI VERM LE
* BARRI ER

JAM ANDH

FALLS, HEIGHT, AND #
CULVERT AND #

CHUTE AND #

DI VERSI ON STRUCTURE (I = water is used for irrigation
pur poses)

MNE OR ROCK PIT SITE
BRI DGE

LANDSLI DE, SLUWP
DEBRI'S TORRENT TRACK
SPRING

UPPER LIMT OF FISH PRESENT (A = limt of potential
anadronous fish habitat)

BANK EROSI ON ( EXTENSI VE/ SEVERE)
1,2,3, © M SCELLANEQUS
VETLAND HABI TAT

ROAD AND I D NUMBER

EARTHFLOWN
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Excessive streamcleanout R M 10.8 REMOVED beneficial LWD which served as
a key channel structural element. This has tri gGERED accel erated channel
S TINGresulting in reduced streamstabili ty.

Strean flows of a violent nature appear to be cinnib, The presence of
streansi de vegetationis Inportant in naintaining lingtermbank stability
throvgh nechani cal hinding with root matrices and def lection of seasonal
high flaws. The streamis rated rmderzgtely unstable (SSR 4.1).



At RM 10.0, high quality SEavvni ng gravel s suitable for anadromous
utilization are present. Enhancenent activities (log sill construction)
fromR M 9.0-11.5 are an option. Several potential sites are found from
RM 9.0-10.0. Access is good with a |ogging spur crossing at RM 9.4,

Log Jam two (RM 10.2) has created a | arge sedinment plain. Partial

removal woul d enhance fish passage ad provide a source material to seed
enhancement structures downstream 24



Over 50%of the high quality spawning and rearing habitat is associated
with LWD. Maintenance of large trees will provide a future source
material for continued habitat formation and stream stability.

Passage enhancenent at R M 8.2 is an option. This jam and numerous snal
jans are barriers to resident rainbowtrout and woul d present obstructions
to anadromous fish. Mdification should be considered on an individua

basis and care shoul d be taken not to remove the key structural conponents.
25



Large physical structural conponents such as bedrock and |arge boul ders
create excellent habitat (spawning and rearing) but are generally limted

to the inside portion of streamneanders. Rearing habitat may be limting
fish production. Enhancement activities coul d be centered on pool

devel opnent.

26
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THREEM LECREEK
BARLON RANGER DI STRI CT

Surveyors: David W swar county:  Hood River, \asco
Doug Kinzey
Dates Surveyed: August 29-31, 1983 Muth Locati on:
T4S, RI3E, Sec. 16
Tributary To: Wite R ver Wt ershed Area: 24,800 acres
38.7 square mles
TR Conpartnents: Stream Length: 20.5 mles
Stockton 1501
Rocky 1502 _
Bel |~ 1503 Low Flow Wdth (Avg.): 9 feet
Ganefi sh: Rai nbow trout Stream Order: 11 (on sec.
surveyed)
Potential Anadromous Speci es: Di stance Surveyed:
Steel head trout Mainstem 7.3 niles
Coho sal mon ( RM12.0-19. 3)

Average Fish Habitat Condition Rating: 6.9 (good)
Average Riparian Condition Rating: 5.8 (noderate)



THREEM LE CREEK

Sur vey SUMVARY

A StreanmSummary

Threem e Creek is a fourth order stream which ultimtely drains into Wite
River. The section of Threenile Creek surveyed is within the M. Hood
National Forest boundary. This survey began immediately bel owForest Service
Road 4811 (RM 12.0) and continued to RM 19.3. Forest Service Road 4811
parallels the drainage on the north side and crosses the stream again at

RM 17.5.  The 1974 “Rocky BuM extends from RM 12.0-13.7. A diversion
structure is located near RM 11.5 on private land. It is reported that nost
of the sunmer streanflow is channelled into anirrigation ditch at this

point. Rainbow trout were observed throughout nmost of the surveyed [ength.

B. \Watershed Characteristics and Geonorphol oqv

Threenile Creek flows in a broad, flat-bottom V-shaped valley from

RM 12.0-13.5. Valley sideslopes are noderate (30-50 percent). The stream
gradient is low (4 percent) in a very wide floodplain (200t feet). Above
RM 13.5 the floodplain narrows to less than 100 feet wide. Stream gradient
increases to 10 percent above RM 2.9 and maintains a high gradient over the
remaining streamlength. Several perennial tributaries contribute to the

stream's discharge. The inportant ones are Tributary B, which provides



approxi mately 30 percent of the flow (2.5 cfs) at its confluence (RM 14.6),
and Tributary D, which provides about half of the flow (1 cfs) at its
confluence (RM 18.3). Tributary D drains through a wet neadow (10 acres). A
smal | er meadow (2 acres) is located at RM 19.2. Threem|e Creek maintains a
good base flow (4-7 cfs), with a moderately flashy flow regime. In the area
of the “Rocky Burn” stream shading is low (10 percent), whereas upper reaches
have moderate to high shading. A salvage sale conducted in the bum area
greatly reduced the source of large woody debris, which is an inportant
structural conponent in this section of stream Loss of streamside riparian

vegetation has decreased bank stability and cover

¢. Reach Descriptions

Four reaches were identified along the surveyed section of Threemle Creek
Al reaches are riffle domnated. The stream gradient is low (4 percent) in
Reaches | and Il (RM12.0-14.9) and high (>8 percent) in Reaches IIl and IV.
Large woody debris is inportant in retention of greater than half the tota

spawning gravel s and over 70 percent of the pool formation.

D. Fisheries

The overall rating of the fisheries habitat is good (HCR = 6.9). Rai nbow
trout were observed up to RM 17.4. Pool size is 3-6 square yards over
75 percent of the surveyed length. Depths are noderate and effective cover is

noderate to high. Hgh quality pools are common and are found on the outside



of nmeander turns and at the base of log sills. Large woody debris (LWD) is
influential in 80 percent of all pool developnent and 90 percent of the high
quality pools. Spawning gravels total 791 square yards with 85 percent
suitable for anadromous salnonids. Gavel beds are 2-4 square yards in area
over 75 percent of the surveyed length. The presence of LWD in the channel
influences the retention of 75 percent of the total and high quality grave
beds. Debris accumulations are present at RM 13.2, 13.25, and 14.35. The
lower two are partial barriers. There are two culverts present; Forest
Service Road 4811 crosses the streamat RM 12.05 and RM 17.5. Water

vel ocities neasured in each were 3 ft/sec and 5 ft/sec, respectively. The
upper culvert is a partial velocity barrier. The habitat in Threemle Creek

appears highly suitable for steelhead trout and marginal for coho sal non.

E Riparian

The overal |l riparian quality rates noderate (RCR = 5.8). Positive factors
influencing the rating include a wide floodplain in Reach I, a high nunber of
habitat units above RM 13.7, deciduous overstory species scattered in the
floodplain between 14.9 and 17.4, and the presence of special habitats (talus
slopes and wet meadows). Overstory canopy is absent from RM 12.0-13.7 due to
the "Rocky Burn". Regeneration in this section is marginal. Western red
cedar dom nates the overstory above the bumarea to RM 15.0, where hem ock
becomes dominant. Four active clearcut units between RM 15.2 and 17.3 have
had an inpact on the riparian zone by decreasing stream shading and bank

stability and increasing introduction of slash and sediment to the stream



F. Rehahilitation and Enhancenent

Rehabilitation efforts should center on re-establishing an overstory canopy in
the area of the “Rocky Burn” (Reach I, RM12.0-13.71 and within the units of
the Slide Tinber Sale that border the stream Low stream shading and cover
fromthe loss of riparian vegetation should be increased. Bank sloughing is
also a problemin Reach I, which is conpounded by the presence of |ivestock
grazing. Mintenance of the |ivestock exclosures present in this area woul d

inprove their success, and allow revegetation of streanbank areas.

G Special Interest

The Threemle Creek Trail parallels the north side of the stream over nost of
the surveyed length.. Units of the proposed H ghland Tinber Sale include
sections of the trail. The sale proposes to divert the trail around these

units. A rock pit is located on the south side of the drainage at RM 13.6.



TEREEM LE CREEK

Reach Summary

Reach I: 12.0 - 13.7:

1. Valley configuration is a broad, flat-bottomV. Floodplain is greater

than 200 feet wide.

2. Streamgradient is low (4 percent).

3. Substrate is primarily rubble and gravel (80 percent).

4, Riffles domnate the streamsurface area (P:R=3:7).

5. Streamshading is low (10 percent). The 1974 "Rocky Burn" extends through

this section.

Reach Il: 13.7 - 14.9:

1. Valley bottom width narrows. Floodplain width averages 100 feet.

2. Gadient remains |ow (4 percent).



Substrate is a rubble-gravel mxture (70 percent), with an increase in

boul ders (10 percent).

Pool -to-riffle ratio remains the sane (P:R = 3:7).

Stream shading increases substantially to 85 percent.

Channel braidingis common. Braids average about 100 feet in length and

have flows of |-2 cfs.

Reach Il1: 14.9 - 17.4:

Val ey configuration continues as a flat-bottomV, with a variable wdth.

Fl oodplain width varies from80 to 200 feet.

Gadient is high (10 percent). The stream has a stairstep profile. LW
and large boulders are the structural conponents creating the rise in the

profile.
Riffle area is reduced by 10 percent (P.R = 4:6).
Shading is noderate (70 percent). Four clearcut/shelterwoodunits (Slide

Tinber Sale) are in this reach. Shading in these areas is |ow

(15 percent). Tinber was cut to the edge of the channel.



5. Channel braidingis still comon. The braids have |ower quality pool

devel opnent than the mainstem and LWD has |ess influence.

Reach IV, 17.4 - 19.2:

1. Valley configuration is a narrow, flat-bottom V. Sideslope gradients are
gentle to moderate (20-50 percent). Floodplain width is 60 feet wde and
narrows to 30 feet at the upper end.

2. Gadient is high (8 percent).

3. Substrate conposition is gravel and rubble (65 percent). Fine gravel and
sand conprise 30 percent of the bottom conposition. The flowregine is
vel | -regul at ed.

4, Pool-to-riffle ratio remains 4:6.

5. Stream shading is noderate (60 percent).

6. Instream LWD i s abundant.

Tributaries

Six perennial streams are tributaries to the surveyed section of Threemle

Creek. Two of these, Tributaries B and D, are inportant because they



contribute nore than 30 percent of the flow at their confluence with the

mins tern. The flow in the others is less than 0.5 cfs and fish habitat is

very marginal .
Tributary B contributes approxinmately 30 percent of the flow (2.5 cfs) at its
confluence with Threemle Creek (RM 14.6). The tributary was surveyed to

RM 0.2. Habitat appears suitable for resident trout, although none were

observed.

1. Valley configuration is V-notched with noderately steep sideslopes

(30-50 percent sideslope gradient).

2. Streamgradient is high (11 percent) with a stairstep profile provided by
LWD. Floodplain width is 20-40 feet.

3, Bottom conposition is predomnantly sand, gravel, and rubble.

4, Pools conprise approximtelv 40 percent of the stream surface area. The
quality of the rearing habitat is low Pools are -2 square yards,
shallow (0.5 ft), and have |ow effective cover.

5. Shade is high (90 percent).

6. Channel braiding is common.



Tributary D provides about 50 percent of the low flow to Threemle (1 cfs) at
its confluence (RM 18.3). The tributary is a single channel at the confluence
and then braids into three channels through a wet nmeadow area. The stream
gradient of the tributary bel ow the meadow is 14 percent. Habitat appears

marginal for resident trout. Pool quality is low Pools are less than one

square yard and shal | ow.
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THREEM LE CREEK

Fi sh Habi tat Sunmary

Reach I: RM12.0 - 13.7

1. The fish habitat quality is rated fair to good (HCR = 6.3).
El ectroshocking in August 1982 (Cain, T. and Smth, D. 1982. Resident
Trout Popul ation Assessnent Program M. Hood National Forest) gave a
popul ation estimate for rainbow trout that was relatively high

(2374 fish/acre). No other gane species were observed

2. Spawning gravels total 217 square yards, with 60 percent (123 square
yards) considered high quality. Approxinmately 40 percent (91 square
yards) of the total are in the 1.5-3 inch size class and 50 percent
(108 square yards) in the 3-6 inch size class. Spawning beds are
typically 3-4 square yards in area. LW influences formation of about

50 percent of the beds.

3. Rffles domnate the streamarea (P.R = 3:7). Rearing pools of 5 square
yards are noderate to high in quality. They are generally found on
neanders. The high quality pools are associated with [arge, overhanging
root wads. LWD influences 75 percent of all pool devel opment and

95 percent of the high quality pools.

11



4, Double, 4-foot diameter culverts (64 feet in length) at Forest Service
Road 4811 (RM 12.05) are likely partial barriers to fish mgration,
particularly juveniles. Low flow velocities of 3 ft/sec and water depths
of 6 inches were observed in the culverts. Two debris accumulations at
RM13.2 and 13.25 are al so partial barriers. Both are 4-feet high and
have accunul ated more debris behind them The streamchannel in the area
of Logjam #2 (RM 13.25) has numerous braids. Junp pool devel opnent bel ow

the accumul ations is shallow.

Reach I1; RM13.7 - 14.9

1. The fish habitat condition rated excellent (HCR = 8.0). No fish were seen
inthis section’, probably due to low light conditions at the time of

survey.

2. Spawning gravels total 134 square yards; 45 percent (62 square yards) are
of high quality. Seventy percent of the total (92 square yards) are in
the 1.5-3 inch size class and the remaining are in the 3-6 inch size
class. LW is influential in formation of 90 percent of the gravel beds.
Average gravel bed size is 2-3 square yards. Mst of the LWD appears to

be local origin.
3. Rearing habitat is good although riffles continue to domnate the stream

surface area (P:R=3:7). Pools are 4-6 square yards, are typically

associated with meanders, and natural log sills. Depths are noderate to

12



deep (30+ inches). Effective cover is high and created by overhanging
root wads, pool depth,and surface turbul ence. LMD influences 85 percent

of the pool devel opment and 100 percent of the high quality pools.

4. Logjam #3 at RM 14.35 is 4-feet high and may be a low flow barrier due to
poor pool devel opment bel ow the structure.

Reach Il11: RM 14.9 - 17.4:

1. The fish habitat condition is rated good (HCR = 7.5). Rainbow trout are
present and were observed in | ow number.

2. Spawning gravels total 290 square yards. Forty-five percent (130 square
yards) are of high quality. Seventy percent (200 square yards) of the
total are in the 1.5-3 inch size class and 20 percent in the 3-6 inch size
class.  Spawning bed size averages 3 square yards. About 80 percent of
the gravel retention is influenced by LVD.

3. Pool surface area increases slightly from the previous reaches (P.R =

4:6). Channel structure is provided by large boul ders and LD

M d- channel pools are 2-5 square yards with noderate depths and noderate
effective cover. The larger and higher quality pools are associated with
LWD>. Smaller pools (1 square yard) are found behind boul ders along the

stream margins. These are shallow and offer little effective cover.

13



4

No mgration obstructions are in this reach. The overal | high gradient

(10 percent) has a stairstepped profile with the rise being conprised of a

series of short cascades over boul ders and LWD.

Reach IV: RM 17.4 - 19.3

4

The fish habitat condition is rated fair (HCR = 5.4). No fish were

observed in this section.

Spawning gravels total 150 square yards; 50 percent are high quality. The
distribution by size category is as follows: 40 percent (60 square yards)
are 0.5-1.5 inch; 40 percent are 1.5-3 inch; and 20 percent are 3-6 inch.

The average gravel bed size is small (I-2 square yards) and al most totally

dependent an instream LWD for its formation and retention.

Pool s conprise 40 percent of the streamsurface area (P:R = 4:6). Pool
sizes are |-2 square yards, shallow, and have low effective cover. LW is

influential in 90 percent of the pool devel opment.

A 4-foot dianeter, 50-foot long culvert is at RM17.5 the Forest Service
Road 4811 crossing. The gradient neasured 2.5 percent and streamvelocity
through it was 5 ft/sec. This culvert is marginal for fish passage and

shoul d be considered a priority for passage inprovement if anadronous fish
are introduced or at tine of replacement. The culvert would be a probable

barrier at higher flows, with velocities over 7 ft/sec

14



TRREEM LE CREEK

Ri pari an Sunmary

Reach |I: RM 12.0 - 13.7

L

The Riparian Condition Rating is noderate (RCR = 5.6). The 1974 “Rocky

Burn” extends throughout this reach.

Positive factors influencing the rating include a very wide floodplain
(greater than 200 feet), formng a broad, flat bottom V-shaped valley.
Smal| wetlands are present along 10 percent of the reach length. They are
nore frequent at the upper end of the reach (RM 13.5-13.7). Negative
factors include the lack of an overstory as the result of fire and sal vage

| 0ggi ng.

Two habitat units (grass-forb and shrub-seedling-sapling) are abundant
along with a sparse overstory (western red cedar and Douglas fir) at
either end of the reach. Small (30-40 feet) snags are scattered

t hroughout .

The smal|l wetlands present (see above) are a special habitat in this reach
Livestock are presently excluded from approxi mately 50 percent of the

reach length. In sections in which either access is permtted or occurs

15



due to down fenceline (RM13.2), cattle trails crossing the stream and

foll owing the streanbank are common.

Reach II; RM13.7 - 14.9:

1. The Riparian Condition Rating increases to high (RCR = 6.3).
2. Floodplain width is moderate (100 feet). Numerous high-f |ow braids have

resulted in small silt-bottomed skunk cabbage wetlands over 20 percent of

the reach |ength.

3. Al five habitat units (grass-forb, shrub-seedling-sapling, poles, snall

saw, and |arge sawinber) are present.

4, The coniferous overstory is cedar domnated, with |esser amounts of fir

and a few Douglas-fir. No deciduous overstory was noted.

5 The skunk-cabbage wetlands nentioned above are a special habitat in this

reach.

Reach IIl; RM14.9 - 17.4:

1. The riparian habitat rates noderate (RCR = 5.7).

16



The floodplain width is narrow (averaging 65 feet), formng a V-shaped

val l ey.

Five habitat units continue to be present.

Coniferous diversity is the greatest of any reach, with an average of five
speci es (hem ock, cedar, grand fir, Englemann spruce, white pine) commonly
present. Lesser amounts of Douglas fir, western larch, and ponderosa pine
are also present. The overstory changes from cedar-dom nated (Reach II).

to henl ock- dom nat ed.

Deci duous overstory species present, although none are common, are quaking

aspen (RM 16.1), cottonwood, and Scouler's willow.

Two special habitats occur at RM 15.9 and 16.1. Both are talus sl opes.

The first contains a very high coniferous diversity (seven species)
including several dead and dying white pine snags. The second specia
habitat talus slope contains a small quaking aspen grove and is surrounded

by large (150-200 feet) ponderosa pines.

Four recently logged units (Slide Tinber Sale) occur in this reach
(RM15.1, 15.7, 16.7, 17.2). In each, upland slopes on both sides of the
drai nage have been clearcut, with a sparse shelterwood left on the |ower
slopes and floodplain. Shading is poor (15 percent). At the time of the

survey, following two days of rain, several recent overland flow channels

17



fromthe unit into Threemle Creek were noted. The northeast facing slope
of the first clearcut (RM15.1) contained the heaviest of these (three
channel s estimated at |/4 cfs total). Under heavier run-off events a
potential for accelerated stream sedi ment |oading exists at these

| ocations.

New needl e growth on Douglas-fir and grand fir trees at RM14.6 and 15.5
has died back

Reach IV, RM 17.4 - 19.3:

L.

Riparian habitat continues to rate noderate (RCR = 5.5).

The floodplain width is narrow (45 feet), formng a V-shaped valley wth

gentle (40 percent) sideslopes.

All habitat units are present.

The coniferous overstory is conposed of spruce and true fir (noble and
Pacific silver) in the riparian zone and mountain hem ock on the upland

slopes. No deciduous species were noted

Special habitats include two wet meadows at RM 18.3 and 19.2. The first

is a large (10 acres) sedge/al der meadow with a sparse overstory of

18



spruce, true fir, and numerous snags. It is presently included in the

Hiland #8 Sal vage Sal e (see Rehabilitation/Enhancenent Summary).

The second special habitat neadow is a small (I-2 acres), open wetland of

sedges, grasses, and forbs.
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THREEM LE CREEK

Rehabi | i t at i on/ Enhancenent Summary

Ri pari an Enhancenent

Riparian enhancenent efforts directed at reducing effects such as reduced
stream shading, bank stability, and soil and water retention capabilities
associated with the 1974 "Rocky Burn" and the Slide and Hland Tinber Sales

could benefit this stream

In the Rocky Burn area (Reach ), livestock are presently excluded from
approximately 50 percent of the reach length by barbed-wire fencing.

Excl usion areas have hi gher banks and greater shading (provided predom nantly
by willow) than sections accessible to cattle. Repair of downed fenceline at
RM 13.2 woul d exclude an additional 20 percent of reach length. Fencing the
entire length of the reach and establishing watering troughs outside the

riparian zone would likely provide maxinmm benefits to the riparian area

In the four recently logged (unburned at time of survey) Slide Tinber Sale
units spanning the Threemle mainstemat RM 15.1, 15.7, 16.7, and 17.2, upland
sl opes have been clearcut and |ower streanside slopes are shelterwoods.

Shading in these areas is low (15 percent). Planting a buffer of fast-grow ng
deci duous species such as willow alder, and cottonwood woul d increase shading

and bank stability. Additionally, overland flows occurring after a two-day

20



rainstormin these areas were noted at the tinme of the survey and may present
eventual erosion problems. Monitoring these |ocations woul d determ ne whet her
erosion work such as grass-forb seeding or installation of check dams and

waterbars will be necessary.

Inthe Hland Sale (RM17.5-18.41, uncut at the tine surveyed, a | ow ground
pressure skidder salvage unit (Hland #8) surrounds two smaller clearcuts
(Hland #4, 15) whose flagged boundaries presently extend into the Threem|le
floodplain (10-20 feet fromstreamedge). The salvage sale plan includes

wi nching downed | ogs fromthe |o-acre special habitat wetland on Tributary D
(RM 18.3). Re-establishing sale boundaries to provide a streanmside protection
strip and exclude wetlands from logging activity would help maintain fish and

wildlife habitat in these areas.

Passage Enhancenent

A diversion structure (RM 11.5) on private land, just below the area surveyed
diverts all summer discharge so that the streamimmediately bel owthis point
is usually dry from July through Novenber (information provided by |oca
residents). Future increases in flowsufficient to allow passage during this
period may be desirable. Approximtely seven mles of upstreamhabitat would

be nade accessible in this manner.
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Two culverts (RM 12.05 and 17.5) appear to be partial passage barriers.
Baffling or some other nodification may be required to enhance passage at
these structures. The lower culvert (RM 12.05) has higher priority as it

bl ocks access to 5.5 mles of fair to good habitat.

Three logjams (RM 13.2, 13.25, 14.35) may also partially reduce passage during

low flows but are low priority. Passage during higher flows would probably he

unobst ruct ed.

22



THREEM LE CREEK
TABLE | - HABI TAT DATA SUMVARY

REACH (R.M.) STREAM POOLS RIFFLES (%)
HCR A EC BR 1'+ 6-12" 1-6" .1-1" SD D

|.

17}
s -]
=

[}

1-3

1?1 2) 6.3 10 37 4 M 5 M * 40 40 15 5 3
IT(13. 7 14 8.0 8 37 4 M 4 MH 10 45 30 10 5 4
| t 2}4 9- &7 4) 1.5 70 46 10 L-M3I M 20 35 30 10 5 4

4-1 5.4 60 46 8 L 2 L 5 30 35 15 15 2

LEGEND: HCR Habitat Condition Rating
S: Percent of stream shaded
P.R Ratio of pool 1en?th:r|ffle | ength

G Average gradient (%

d: Average maxi numdepth (L <12*, M= 12 - 29", H»30")
A Average pool area (sg. yards)

EC. Ef fective cover (L <40%, M= 40-60% H >60%)

BR Bedr ock

D. Sand .

D Average depth (inches)

* Present, but |ess than 5%
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THREEM LE CREEK

TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ LQO FT.
_ REACH
Speci es | | L1 |V
Rai nbow Trout L () L ()
LEGEND: L = Low (O-5); M= Mderate (6-50); H= H gh (504)
a =adult, j =juvenile
* = habitat suitable; presence reported but not observed.
() = habitat suitable; may not be present
TABLE |11 - spAWNI NG GRAVEL ( SQUARE YARDS)
Spawni ng Gravel (Sg. Yds.)
Reach (R M) Tot al Good Mar gi nal
| (12.0-13.7) 217 123 94
[l (13.7-14.9) 134 62 72
[l (14.9-17.4) 290 130 160
[V (17.4-19.3) 150 76 74
TOTAL 791 391 400
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THREEM LE CREEK
TABLE 1V - FISH M GRATION OBSTRUCTI ONS

STREAM (R M) TYPE | D # PASSABLE RECOMMENDATI ON*

12. 05 Qul vert c P Modi fy for passag)e,
64 ft long, 3 ft/sec
velocity.

13.2 Logj am JI P Low priority.

13.25 Logj am J2 P Low priority.

14.35 Logj am J3 F Low priority.

17.5 Cul vert c2 P Mdify for passage.

Vel ocity barrier,
5ft/sec, 40 ft |ong,
2.5% gradient. Low
priority.

LEGEND: F = full passage
P = partial passage
N= no passage

*Refer to special case formfor barrier characteristics.
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THREEM LE CREEK
TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH MIes Rearing Spawning ...,
(RM) Avail. Pot. P:R  Area  Depth 1"—3"Wné -6 Comment s
| (12.0-13.7) 1.7 0.0 37 5 1 91 108
[l (13.7-14.9) 1.2 0.0 37 5 1.5 92 42
[11 (14.9-17.4) 2.5 0.0 4.6 4 1 200 64
IV (17.4-19.3) 1.9 0.0 4.6 2 0.5 60 30
TOTAL 7.3 0.0 443 264
LEGEND: Avail : Mles of habitat presently accessible to anadromous fish
i f introduced. _ _ .
Pot . : Mles of habitat potentially available with passage
enhancenent. .
P.R Ratio of pool length:riffle length.
Area; Average pool area (sg. yds.).
Dept h: Average pool depth (feet).

Spawni ng:  Nunber of S(?. yards of gravels observed in the ["-3" and
3".6" size classes.
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THREEM LE CREEK

TABLE VI - LWD HABI TAT QUALITY | NFLUENCE
SP. GRAVELS LMD CHARACTERI STI CS
Reach (RM) Total (%W HO (% Tot_l_ (% HO (% R # L D a Source
| (12.0-13.7) 50 75 95 Var S 1 |-2 L
Il (13.7-14.9) 80 90 100 Perp StM -2 |-2 L+M
[ &14.9-17.4) 80 70 80 Perp StM [-2  [-2 L+M
IV (17.4-19.3) 100 90 100 Perp § 1.2 12 L
LEGEND.  Total: %of total habitat area dependant on LWD
§. % of h|?h quality habitat area dependent on LWD
: angle o orientation to flow perp = perpendicul ar, var =
vari abl e
#. nunber of logs/structure; s = single log, m= mlti-Iog
L: average |ength of Io? , expressed in channel widths
Dia: d| aneter of average logs in feet.
Sour ce: | ocal
T— transported
M= mxture of [ocal and transported
TABLE VI1 - HABI TAT AND HYDROLOG CAL FEATURES FOR
SUMWER BANKFULL o
Reach (R M) W d v q W D Fl oodplain Wdth (Ft.)
| (12.0-13.7) 9 4 15 s 14 1 200+
Il (13.7-14.9) 14 32 8 23 1.5 70
[ &14. 9-17.4) 7 S5 oL5 5 16 1.5 100
[V (17.4-19.3) 5 201 1 9 5 70

* Data conpiled fromtransect measurenents.

LEGEND: Ww.  Stream width (ft
D,d:  Stream deth ft
V: Vel ocity (feet/second)
Q Aver age reach flow i n cubic feet/second
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THREEM LE CREEK

TABLE VI1I - TEMPERATURE AND SHADE RELATI ONSH P
AIR/WATER
TEMP. °F
REACH (R M) DATE FLOW (cfs) % SHADE ASPECT A/W A/W  TIME
| (12.0-13.7)  8/25/83 6.5 10 SE 65/ 54-75/57  1430-1700
1 (13.7-14.9) 8/129/83 9-7.5 90 SE 60/ 50 1735- 1845
[ 314. 9-17.4) 8/30/83 7-4 80 E 57/50-62/50  1100- 1630
IV (17.4-19.3) 8/31/83 -2 80 E 56/ 46-62/ 47  1100- 1425
TABLE | X - RIPARI AN HABI TAT SUMVARY
REACH (RM RCR  VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streanclass Wtland% Size  Special
Con. Dec. Habi t at
| 12.0-13.7 5.6 200+ 2 0 0 | 10 SM !
[l 13.7-14.9 6.3 100 5 3 0 | 20 SM 1
[l 14.9-17.4 5.7 65 5 5 1 [ 2
IV 17.4-19.3 5.5 45 5 3 0 [ 20 LG SM 2
LEGEND:  RCR: Riparian Condition Rating
F.P.: Fl oodpl ain
HU: Habitat Units Hsu; M2-3, L <1
Con: # Conifer Species
DecL # Deci duous Speci es _
et | and: ‘{oststryeaml ength wi th adiacetn wetlands; H>50% M 25-50%
<%
Size: Size of Wetlands

S = Smal |
L = Large

XAnder son: payWP- PJS- 5210N)
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View from the rockpit (MM 13.6‘ a tn m Reach I. The broad
V-:l‘n:g vﬂhy of this uaiﬁu :' i in the 1974 “Rocky hrn:1area. rn
we are present reach m predomt aroun
mouth of Tributary A (w s R Patch i 1eft foreground of Photo). the

Pool devel opment |'s highly dependent on | arge woody debris t hroughout the
streamlength, wth 95%of the hl ?h qual ity pool s present associated with
| ncor por at edvxoodydebn s. Log sills and rootwads such as these pictured in
Reach | are ‘oart| cularly conmon conponents In the stream channel, frequently
creating pools with good depth (2-3 feet) and hfgh effective cover.
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The fish habitat in Reach IVis onlv fair (HR5.4). The gradient is high
&8% over a gravel and rubbl e substrate. The flowregime is well-requlated.

i ffles domnate the streamsurface area slightly (P:R=4:6. Pools are small,
with shall ow depths and |ow effective cover. ~Spawning habitt is fair, there

are 150 squar e yards of spawni ng gravel s present, w h approi mately 60%
suitable for anadromous sal moni ds. (Photo at RN 7.6,)
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The two-acre grass meadow bordering Threem|le Creek at RM19.1 is one of the
special habitts notedin the surveyed area. O her special habitats include
snal | wet | ands snag patches, and tal us sl opes. Riparian habitat conditions
aerated noderate overal |, largelylimted by |owspecies and structural
diversity in the streansi de pl ant ‘conmuni ties. Existing special habitat units
arethereforeespecialyinportant inwildlifehanitat quality onthis stream
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Tributary Dbraids into three channels through this high quality sedge and tag
al der nmeadow (10 acres). The overstorv species within'it are spruce and true
fir. Standi n% and downed snags ar e abundant. The needowls within the
boundary of the Hiland #8 sal vage sale. (Shown at RM0.1.)
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Stream Ordear 4th

THREEMILE CREEK

Scale 0.5 Ip; 1 mi



- STREAM SLIREY MP SYMBOLS -

CLEAR CUT BOUNDARY
RI,II,III  REACH# and SECTI ON
T 1.0 TRANSECT # ANDRI VERM L
W OBSTRUCI TON K BARRER
J,2,3, JAM and §#
F('  )1,2,3 FALLS, HEIGHT, and #
C1,2,3 CULVERT and #
B1,2,3 CHUTE and ¢

DI VERSI ON STRUCTURE (I - water is used for irrigation purposes)
MNE or ROCK PIT SITE

BRI DGE

LANDSLI DE, SLUWP

DEBRI S TGRRENT TRACK

SPRI NG

A

—
AN

rrr®

o UPPER LIMT OF FISH PRESENT (A - linit of potential anadronous

fish habitat)

QAL

*

BANK BERCH ON ( EXTENSI VE/ SEVERE)
1.2.3, M SCELLANEQUS

VETLANDHABI TAT
- ROAD AND | D NUMBER
‘-S"m
@ EARTH-LON
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(GATE CREEK

BARLOWN RANGER Di STRI CT

Surveyors: Jeff Uebel, Tom Cain, County: Wasco
Davi d Wswar, Doug Kinzey

Dates Surveyed: (ct ober 5, 6,

& 11, 1983
Tributary To: Rock Creek
Dr ai nage: Deschut es

TR Conpartnents: Cate 1505

Ganef i sh: Rai nbow trout
Potential Anadromous Species:
Coho
St eel head trout

Average Fish Habitat Condition:

Average Riparian Condition Rating:

Muth Location: T4S RI2E, Sec. 27
VWt ershed Area: 23,700 acres

37 square mle6
Stream Length. 13.5 mles

Di stance Surveyed: 8.0 mles,
1.8 mles South Fork Gate Cr.

Low Flow Wdth (Avg.): 5.5 feet

Stream Order: |V
5.2 (Fair)
5.5 (Moderate)



GATE CREEK

Sur vey Summary

A StreamSummary

Gate Creek is a fourth order tributary to Rock Creek, draining a watershed of
approximately 23,700 acres (37 square mles). Mre than 80 percent of the
drainage lies on National Forest System|and (above RM 4.1). Seven mles of
the mainstem (RM5.0 to 13.0) were surveyed on Cctober 5 to 11, 1983, along
with 1.8 mles of a mjor tributary (South Fork Gate Creek). A diversion at
RM 8.6 was wi thdraw ng approximately half (1 cfs) of the total stream

discharge at the tinme of the survey. The diverted water is stored in Rock

Creek Reservoir for irrigation purposes.

The drainage i s extensively roaded. H ghway 48 crosses at RM 5.8. Easy
access fromRM 5.8 to 12.9 is possible fromnunerous spurs off of Road 4820.
Road 4830 runs between the mainstemand the South Fork Gate Creek. Road 4811
crosses at RM 12.9 and Road 4813 at RM 13.7. The headwaters are crossed hy
Road 4812.

Rai nbow trout were observed in |ow nunbers throughout the survey length. A
total of 9.8 mles of habitat potentially suitable for anadromous fish

utilization (steel head, coho) were identified in this survey.



B. \Watershed and Geonor phol ogy

Gate Creek flows through a flat bottom V-shaped valley with a floodplain
ranging from 30 to more than 200 feet wide. Sideslope gradients are noderate,
decreasing fromb50 percent in the |ower reaches to above 30 percent in

Reach 1V.  The |ow topography of the drainage conbined with relatively |ow
mai nstem gradi ent (nmaxi mum 8 percent) nmay be responsible for the generally
wel | -regul ated flow regine and for the apparent |ow stream power of the
system The resultant |ack of scour may be as inportant as lack of structure
in accounting for the relatively |ow pool quality evident in nmuch of this

stream The stream has a |ow sedinment flushing capability.

The major tributary system South Fork Gate Creek (RM 7.11, delivers

approximately half (1 cfs) of the mainstemdischarge at their confluence.

¢. Reach Description

Four reaches were identified on the mainstemof Gate Creek. Reaches | and Il
are very low gradient (1 percent) with substrates dom nated by fine gravels,
sand, and silt in Reach |, and gravels in Reach Il. Reach Ill has increased
gradient (3 percent), and the highest boul der-rubble conponent of any reach
(35 percent). Gadient increases throughout Reach IV (5-8 percent) over a

gravel -dom nated substrate.



Fl oodpl ain widths average 175 feet in Reach |, 55 feet in Reach Il, and

30 fiet in the South Fork Gate Creek. Floodplain widths vary considerably in
Reaches 111 and IV between a maxi numof greater than 200 feet and a m ni mum of
30 feet.

D. Fisheries

The overall rating of fish habitat is fair (HCR = 5.2). Approximtely

9.8 mles of habitat on the Forest appear suitable for anadronmous fish
utilization. Rainbow trout are present but appear to be low in nunber. Pool
size, depth, and cover are generally |ow and may be the mgjor limting factor
to present and potential fish production. O the high quality pools present,
over 90 percent in Reaches II, Il1l, and IV are LWD-dependent. Gavel quantity
(averaging nearly 100 square yards/mle) appears good throughout the mainstem
but is scarce in the South Fork (33 square yards/mle). The amount of gravels
dependent on LWD for retention increases from10 percent in Reach | to

85 percent by Reach IV. Nunerous debris jams through Reach 11 (RM 6. 4-8.8)
and the irrigation diversion structure (RM 8.6) appear to be partial

obstructions to fish passage.

Fish habitat conditions appear suitable for coho salnmon and steel head trout in

Reaches I, |1, and IIl, and for steelhead trout in Reach IV.



E Riparian Area

The overall Riparian Condition Rating is noderate (RCR = 5.5). Riparian
habitat quality gradually decreases heading upstream Extensive wetlands, dry
nmeadows, and a wide valley bottomcontribute to higher quality habitat in
downstream reaches. Livestock grazing inpacts (tranpled streanbanks
sedimentation at cattle crossings, heavily grazed riparian vegetation) are
evident in the lower reaches and the South Fork. The 1974 Rocky Bum
elimnated the canopy on the side-slopes and riparian area of RM 8.8 - 10.2,
whi ch makes up nost of Reach I11. Above the bum logging corridors and

streanmsi de |ogging have removed the canopy in several |ocalized areas.

F.  Rehabilitation and Enhancenent

Several partial and conplete mgration barriers throughout Reach Il restrict
access to the upper 6.6 mles of this stream Partial renoval of log janms
(RM6.4-8.8). nodification of the diversion structure (RM8.6), and alteration
of the Road 4820 cul vert-crossing (RM9.3) coul d inprove passage throughout

the system

Pool rearing habitat is generally poor above RM 6.0. Pools have small area,
| ow depth and effective cover. Pool enhancenent work such as log sill or

boul der berm construction could greatly inprove the fish-rearing capabilities

of this stream



Livestock inpacts, such as bank and streanbed tranpling and overgrazing, are
evident in the lower 4.0 mles surveyed, including the Rocky Burn. Above the
Bum logging corridors have been cut across the riparian corridor. The

i npact of canopy removal in both areas could be reduced and riparian diversity
enhanced by revegetating streanbanks in these areas with fast-grow ng

deci duous species and protecting the riparian area fromlivestock overgrazing

during the revegetation process.

G Special Interests

The cultural resource value is high fromRM5.0-6.0, due to the presence of

the A d Barlow Road Crossing (RM5.3) the remains of an old shack (RM5.4),
and the well-maintained gravesite (RM5.7) of Jarvis Biggs and son, who were
killed in 1861. The diversion damat RM8.6 is a water supply to Rock Creek
Reservoir, which is utilized as a water source for irrigation in sumer

nmonths. A small private home devel opment is |ocated adjacent to the |ake.



Reach |

GATE CREEK

Reach Summary

RMS5.0 - 6.4

Reach |1

The valley configuration is a wideflat bottomV, with an average

floodplain width of 175 feet. Stream braiding is conmon,

The gradient is very low (1 percent).

The riffle substrate is predomnately fine gravel, sand, and silt
(70 percent), apparently due to the well regulated flow regine, |ow
gradient, and | owsummer flows. The stream has a |ow sedi ment
flushing capability.

The streamarea i s pool dom nated (P:R=6:41).

Stream shading is 60 percent.

RM6.4 - 8.8:

The floodplain width decreases (avg. = 55 ft) as the valley narrows.

The streamis largely confined to a single channel.



Reach

The gradient is simlar to Reach I.

The riffle substrate size increases to 55 percent gravel.

The pool toriffleratiois simlar to Reach | (P:.R=6:4).

Shading increases to 90 percent.

, RM 8.8 - 10.9:

Vall ey configuration is a V-shaped valley with a floodplain wdth

averaging 95 feet.

Gadient increases to 3 percent.

Substrates remain gravel-domnated (60 percent). The boul der-rubble

conponent (35 percent) is the highest of any reach.

Riffles domnate the streamarea (P:.R=4.6).

Streamshading is noderate (50 percent). It is low (30 percent)
throughout the Rocky Burn (RM 8.8-10.2) but increases to 90 percent

in the upper end of the reach.



Reach IV: RM 10.9 - 13.0:

1. Floodplain width remains noderate (100 feet wi de) and is contained in

a flat bottom V-shaped valley.

2. Qadient increases from5 percent at the |ower end of the reach to

8 percent at the upper end.

3. Substrate remains gravel dom nated (55 percent).

4. Pool to riffle ratio remains 4:6.

5. Stream shading remains high (80 percent).

South Fork Gate Creek; RM 0.0 - 1.6:

1. Valley configuration is a narrow bottom (30 feet w de) V-shaped

val | ey.

2. QGadient is low (3 percent).

3. Gavel remins the predom nant substrate size class (50 percent of

all substrates).



4. Shallow pools (depth less than 12 inches) dom nate the stream area

(P:R=7:3). Pool cover is low to noderate.

5. Stream shading is noderate (70 percent).
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GATE CREEK

Fish Habitat Summary

The overal| fish habitat is rated fair (HCR=5.2). The highest rating, 5.9
(fair to good) is in Reach Il (RM8.8 to 10.9), while the |owest rating, 4.5
(poor), is in Reach Il (RM6.4 to 8.8). Low nunbers of rainbow trout were
observed throughout the survey section. A total of 9.8 miles of potential
anadromous fish habitat is present, including 8.0 mles on the mainstem and
1.8 mles on South Fork Gate Creek. This habitat appears suitable for coho
and winter steelhead production. Mjor limting factors include the poor pool
devel opment throughout the stream and the many small debris jams and

diversion damin Reach Il, which formpartial and total mgration barriers.

Reach |: RM5.0 - 6.4:

1. The fish habitat is rated fair (HCR=5.4).

2. The quantity of pool rearing habitat is good but the quality is
generally marginal. Pools average 12 square yards in size but depths
are predomnatelv less than 12 inches. FEffective cover is noderate
and is provided by overhanging vegetation and LWD. A few high
qual ity pools associated with beaver dams are present at RM 5.0-6.0.
Channel braids in this reach also provide excellent off-channel

rearing habitat.

11



3. Spawning habitat is fair with 45 percent of the 148 square yards of
gravel s rated as good quality. Seventy percent of the gravels are of

a size class suitable for potential anadromous utilization.

4. No mgration obstructions were observed.

Reach Il; RM 6.4 - 8.8:

1. The habitat quality decreases to poor (HCR=4.5).

2. Pool rearing habitat quality decreasesith a greater predom nance
of shallow (12 inch depth) pools. Effective cover is noderate and
the average pool size is simlar to Reach I. Nnety-five percent of

the high quality low flow pools are dependent on LWD.

3. Spawning habitat is poor to fair as the relative abundance and
qual ity of gravels decreases fromthe previous reach. Fifty-five
percent of the 148 square yards of gravels are of a size class

suitable for anadromous utilization.

4, Numerous small debris jams occur throughout the reach and act as
partial to full mgration barriers. A diversion dam (RM 8.6) also is

an upstreammgration barrier as well as a potential downstream snolt

mgration obstruction.

12



Reach Il1; RM 8.8 - 10.9:

1. The fish habitat conditionis rated fair (HCR=5.9).

2. Rffles domnate the streamarea (P:R=4:6). Pool depths (greater
than 12 inches) and cover are noderate, with an average surface area

of 3 square yards.

3. Spawning habitat quality is noderate, with 258 square yards (65 sq.
yds./mle) of gravels counted. Eighty percent of these are in size

classes suitable for anadronous utilization.

4, No barriers to potential anadronous mgration were noted.

5. Negative factors |owering the Habitat Condition rating include the
effects of recent logging activity throughout this reach. In the
Rocky Bum (RM 8. 8-10.21, sal vage operations have reduced the
potential for future LWD input into the channel. Above the Bum in
the Gator Sale area (1982), logging corridors cut across the stream
were used to renove cedar fromstreanside areas and fromthe wetland
special habitat (see Rparian summary) located in this reach.

Cl ean-up operations resulted in the removal of some LVD previously

incorporated in the stream channel.

13



Reach IV, RM 10.9 - 13.0:

L. Fish habitat is rated fair (HCR=5.1).

2. Pool habitat is simlar to Reach III.

3. Spawning gravel quantity decreases fromthe previous reach. One
hundred and thirty-one square yards (33 sg. yds./mle) were counted,
approxi mately half of which are in size classes suitable for

anadronmous utilization.

4, No barriers to potential anadromous mgration were noted.

5. Logging corridors and cedar removal continue fromthe previous
reach. A corridor running down the length of Pup Creek (RM 12.3) has
removed the overstory and bank vegetation froma 100 foot section at
the confluence of this perennial tributary to Gate Creek. Hgh
streamgradient (33 percent) at this location greatly increases the

potential for bank cutting and sediment |oading.

South Fork Gate Creek; RM OO 1.6:

1. The fish habitat is rated poor (HCR=4.1).

14



Pool s domnate the streamarea (P:R=7:3) but are generally [ ow
quality (12 inches deep with [ow cover). Average size is 3 square

yards.

Spawni ng habitat is of nmoderate quality, with 99 square yards (33 sqg.

yds./mle) of gravels counted.

No obstructions to fish passage were noted.

15



GATE CREEK

Ri parian Summary

Reach I;: RM5.0 - 6.4:

1. The Riparian Condition Rating is high (RCR=7.9).

2. The average floodplain width is 175 feet, in a wide, flat bottom

V-shaped vall ey.

3. Al five habitat units are present, although poles and saw tinber are
scarce where the stream passes through a large wet/dry meadow conpl ex
(RM5.0-5.5).

4, The overstory is a variable mx of conifers and deciduous species
including ponderosa pine, Douglas-fir, cedar, oak, red alder, and

cot t onwood.

5. Special habits include the abundant (80 percent of stream |ength)

beaver-pond wetl|ands, and snag patches.
6. Areduction in riparian vegetation and bank stability due to

livestock activity lowers the riparian habitat quality in isolated
areas (RM 5.2 and 5.4).

16



Reach I1; RM6.4 - 8.8:

1. The riparian habitat is rated nmoderate to high quality (RCR=6.0).

2. The average floodplain width decreases to 55 feet in the narrow flat

bottom V vall ev.

3. Four habitat units are present, with grass/forb habitat generally

scarce.

4, The coniferous overstory diversity increases, with the inclusion of
grand fir to the previous list. Red alder was the only deciduous
speci es observed in the overstory.

5. The special habitats observed are simlar to those in Reach I.

6. The effects of Iivestock are reduced in this reach.

Reach I11; RM 8.8 - 10.9:

1. Theriparian habitat is rated noderate (RCR=4.6).

2. The floodplain width is nmoderate (averaging 95 feet), ranging between
30 and 190 feet.

17



Mst of this reach (RM8.8-10.2) is located within the 1974 Rocky
Burn. An average of three habitat units per transect are present,
with grass/forb and shrub/seedling/saplings comon. The third unit

is variable.

The coniferous overstory, where it occurs, is cedar domnated with
Dougl as-fir and grand fir also common. Ponderosa pine, white pine,
and western henl ock are present but uncommon. A deci duous overstory

is generally lacking, although some cottonwood is present.

A special habitat is the wet grass/sedge meadow (1 acre) occurring at

The riparian habitat remains moderate (RCR=4.3).

The floodplain configuration is simlar to Reach Il1. Average width

i's moderate but continues to fluctuate between 30 feet and greater

4
5.
RM 10. 4.
Reach IV: RM 10.9 - 13.0
1
2.
than 200 feet wide.
3

Habitat units increase to four, with all units except grass/forb

general |y present.

18



4. An average of four coniferous species per transect conpose the
overstory. Cedar, grand fir, and hem ock dominate, with |esser
amounts of white pine, Douglas-fir, spruce, and ponderosa pi ne.
Cottonwoods and red alder are deciduous species occasionally present,

but not common

5. No special habitats were noted.

South Fork Gate Creek; RM 0.0 - 1.6:

1. Theriparian habitat i s noderate (RCR=5.2).

2. The floodplain width is narrow (30 feet).

3, Al five habitat units are present.

4, The coniferous overstory averages three species per transect (cedar,

grand fir, and Douglas-fir).

5. Three special habitats are a small (less than |/2 acre) beaver neadow
and el k wal low at RM 0.9, the Turkey Spring nmeadow area to the north
and upsl ope of this point, and a small (less than 1 acre) quaking

aspen grove at RM 1.6.
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Cattle grazing inpacts include bank tranpling and vegetation
grazing. Gass height at the tinme surveyed was less than 6 inches in
areas accessible to grazing and 3 feet in areas protected by down

| ogs and branches.
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GATE CREEK

Rehabi | i tation and Enhancenent Summary

Passage Enhancenent; RM 6.4-9.5, 7.45 8.6, and 9.3:

At least 10 debris jams in Reach Il and particularly |ogjamJ2 (RM7.45)
present partial and total mgration barriers to salnonids. Partial renoval of
these debris accumulations could enhance passage. A diversion dam (RM 8.6)
woul d |ikely present both up- and downstream passage problens to anadronous
fish. The damis 2 feet high with a cement apron 8 feet long and 15 feet wide
with no junp pool. Modification for upstream passage appears relatively

easy. Screening of the intake ditch will be required to facilitate downstream
passage. CQulverts C2 (RM9.3) and C3 (RM12.9) are velocity barriers to

sal moni ds which could apparently be rectified by the addition of baffles.
Qulvert C3 is above the extent of potential anadronous habitat and, therefore,
is alowpriority project to benefit resident trout. Heavy equipnent access

is good along nost of CGate Creek, with numerous roads paralleling and crossing

the stream course.

Pool Rearing Habitat Enhancenent; RM®6.0-13.0:

Pool quality and quantity during summer |ow flows is poor through 90 percent
of the area surveyed. Pool depths are predom nantly shallow (12 inches) with

noderate effective cover (RM6.0-13.0). Riffles dom nate above RM8.5.

21



Enlarging existing pools, inproving pool scour, and recruiting nore flow past
the diversion dam could increase low flow pool rearing habitat. Access is

good throughout this area

Bank Rehabilitation; RM 5.2, 5.4, 9.3-12.4; S’F. Gate 0.0-0.2

Bank instability due primarily to livestock trampling of banks and reduction
of riparian vegetation occurs at RM 5.2, 5.4, 7.1, and 9.3-10.2 of the

mai nstem and RM 0.0-0.2 on South Fork Gate Creek. Additional areas of bank
instability (RM 10.3-12.4) are associated with logging corridors

Revegetating these areas could inprove bank stability and increase the
riparian diversity. Protection of banks and banksi de vegetation by
restricting cattle access to sensitive areas could prevent the reoccurrence of

these probl ens.

Riparian Overstory Rehabilitation and Enhancenent: RM 6.5-7.5 and 8.8-12. 4:

A predom nantly coniferous overstory exists fromRM6.5-7.5 and RM 10. 2-12. 4.
To increase riparian overstory diversity, deciduous species could be

introduced, especially in the areas of logging corridors where the riparian

vegetation has been reduced and greater |ight penetration occurs. Recovery of
the riparian overstory in the area of the 1974 Rocky Burn (RM 8.8-10.2) has
been very slow. Cattle grazing and frost pockets have kept regeneration to a
mninum Planting the area and protecting the seedlings could increase the

rate of recovery, and inprove stream shading and bank stability.
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(GATE CREEK
TABLE | - HABI TAT DATA SUMVARY

SD
40
20

5

10

15

D
3

2

REACH (R.M.) STREAM POOLS RIFFLES (%)
HCR S P:R G d A EC BR 1'+ 6-12" 1-6" .1-1"
1(5.0-6.4) 5.4 60 6:4 1 L 12 M -  * 5 20 30
11(6.4-8.8) 4.5 90 6:4 1 L 10 M - 5 20 35 20
III(8.8-10.9) 5.9 55 4:6 3 M 3 M — 10 25 40 20
IV(10.9-13.0) 5.1 90 4:6 7 M 3 M —— -— 15 55 20
South Fork
(0.0-1.8) 4.1 70 7:3 3 L 3 L -- * 15 50 20
LEGEND: HCR Habitat Condition Rating
S: Percent of stream shaded
P:R Ratio of pool length:riffle length
G Average gradi ent ?9@
d: Average maxi numdepth (L ¢12", M= 12 - 29", H »30")
A Average pool area (sg. yards)
EC. Ef fective cover (L <40%, M= 40-60% H >60%)
BR Bedr ock
D Sand .
Average depth (inches)

Present, but |ess than 5%
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GATE CREEK

TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT.
|l L1V S. Fork
Rai nbow Trout-a L L L L L
Rai nbow Trout-| M L L L L

LEGEND: L = Low (O-5); M= Mderate (6-50); H= H gh (50t).
a = adult, j =juvenile

*

(1

habitat suitable;, presence reported but not observed.
habitat suitable; may not be present

TABLE Il - SPAWNING GRAVEL (SQUARE YARDS)
Spawning Gravel (Sg. Yds.)
Reach (R M) Total Good Mar gi nal
| (5.0-6.4) 148 69 79
Il (6.4-8.8) 187 68 119
11 (8.8-10.9) 258 124 134
IV (10.9-13.0) 131 49 82
South Fork 99 15 84
(0.0-1.8)
TOTAL 823 325 498
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GATE CREEK
TABLE IV - FISH M GRATI ON OBSTRUCTI ONS
STREAM (R M) TYPE | D # PASSABLE RECOMMENDAT| ONS*
6.4-9.0 Debris jans None NP Partial renoval,

especially at total
barriers RM 7.0, 8.4,

and 9.2.
7.45 Log jam J2 N Partial removal.
8.6 Di versi on dam DI N Devel op junp pool.
9.3 Cul vert c2 N Vel ocity barrier-add
haf f | es.

LEGEND: F = full passage
P = partial passage
N= no passage

*Refer to special case form for barrier characteristics.

TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Ml es Rearing . SPAWNL NG ..
(RM) Avail. Pot. P:R__ Area  Depth 1§ 3M 6 Comment s
| (5.0-6.4) 1.4 0 6:4 12 | 89 15
Il (6.4-8.8) 0.6 1.8 6:4 10 1 92 13 Smal |
debris jans
reduce
11 (8.8-10.9) 0 2.1 4:6 3 2 190 13 avai | abl e
habitat in
IV (10.9-13.0) 0 2.1 4:6 3 2 48 13 RII.
South Fork
(0.0-1.8) 0 1.8 7.3 3 | 83 5
TOTAL 20 7.8 502 59
LEGEND: Avail.: Mles of habitat presently accessible to anadromous fish
if introduced. _ _ _ _
Pot . : Additional mles of habitat potentially available with
conpl ete passage enhancement.
PR Ratio of pool length:rifflelength.
Area : Average pool area (sg. yds.).
Dept h: Average pool depth (feet).

Spawning:  Number of sq. yards of gravels observed in the 1"-3" and
3"-6" size classes. .
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TABLE VI - LWD HABITAT QUALITY | NFLUENCE
SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (RM) Total (% HO (W Total (% HQ (% OR # [ D a Source
[ (5.06.4) 10 10 25 45 Var SMI-2 1 M
[1(6.4.8.8) 30 35 40 95 Var S M1-2 | T-M
[11(8.8.10.9) 50 50 70 90 Perp SM 1 1 L-T-M
['V(10.9-13.0) 75 85 80 90 Perp SMI-2 1 L-M
South Fork
(0.0-1.8) 30 15 65 30 Perp S M 2 | L-M
LEGEND: Total : Percent of total habitat area dependant on LWD
HQ Percent of high quality habitat area dependent on LWD
R Angle of orientation to flow, Perp = perpendicular, Vat =
variabl e
#: Nunber of logs/structure; S =single log, M= mlti-Iog
L. Average |ength of Iorq , expressed in channel widths
Di a: Dianeter of average logs in feet
Sour ce: L = local
T= transported
M= mxture of local and transported
TABLE VI1 - HABI TAT AND HYDROLOG CAL FEATURES FOR
SUMVER AND BANKFULL CONDI TI ONS
SUMMER BANKFULL
Reach (R M) W d v q W D Fl oodplain Wdth (Ft.)
1(5.0-6.4) 5.5 3 .5 .8 10 1.2 175
I'1(6.4.8.8) 5 2 11 8 9 55
[11(8.8.10.9 6 41 2.4 9 .8 95
V(10.9-13.0 6 3 1 1.8 9 9 100
South Fork
(0.0-1.8) 5 3 0.81.2 1 .8 30
LEGEND: Ww Stream width ft%
D, d: Stream depth (ft
V: Velocity (feet/second)
02 Average reach flow in cubic feet/second



GATE CREEK
TABLE VI11 - TEMPERATURE AND SHADE RELATI ONSHI P

Al R WATER

REACH @\&) FLOV (cfs) % SHADE ASPECT %W TIME
| (5.0-6.4) 10/ 5/ 83 0.8 60 E 58/ 46- 62/ 48  1320- 1500
Il (6.4-8.8) 10/ 5- 6/ 83 1 90 SE 54/ 45-61/47  1130- 1700
11 (8.8-10.9) 10/6/83 2.4 50 SE 51/ 44-64/52 1215- 1545
IV (10.9-13.0) 10/6, 11/83 1.8 90 SE 51/ 42- 64/ 44 1315- 1600
South Fork

(0.0-1.8) 10/ 5/ 83 1.2 70 E 55/ 44-57/46  1440- 1725
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REACH (RM RCR
[ (5.06.4) 7.9
11(6. 4-8. 8) 6.0
111(8.8-10.9 4.6
V(10.9-13.0) 4.3
South Fork
(0.0-1.8) 4.9
LEGEND: RCR
F.P.:
HU:
Con:
Decl
\\ét | and:
Size:

KAnder son: paw ( WP- PJS- 5240N)

TABLE | X - RIPARIAN HABI TAT SUMVARY
~ F P\./Alflf?.{) H U. VCE/GEJ?tT 1)9;' Streantl ass \/‘AlglJpéTr!dC% Size  Special
Con. Dec. Habi t at
175 5 2 ! | 80 S 2
5 4 4 1 | 30 SL 1
95 3 3 0 | 1 S 1
100 4 4 1 | 1 S 0
30 5 3 0 |l 10 S 3

GATE CREEK

Riparian Condition Rating
Fl oodpl ain width in feet

# Habitat units (Hya; M= 2-3; L <1)

# Conifer species

# Deci duous species _ .

Percent of streamlength with adjacent wetlands; (H 50%

M = 25-50% L 25%

Size of wet
S = smal
L = large

| ands
less than 1 acre)
greater than 1 acre)
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The riparian habltat in Reach | is rated high quality (RCR-7.9) and i ncl udes
the large wet!land/ dry meadow conpl ed shown here (RV5.0-5.5). The presence of
all five habltat units, a good mx of coniferous and deci duous specter in the
overstory, and an abundance of small wetlands created by beaver ponds typifies
the reach, This meadow has very high value as habltat for game and nongaem
wildlife, as well as Its cultural resource values, such as the O d Barlow Road
tranversing it at RM5. 3 (background).

Pool quality is gene.rall?/ lowin over 90% of the survey area. Pools in |ow
flowperiods are typically shallow (12") with noderate effective cover.

Enl ar gi ng and deepeni ng exi sting pool s I's a hl gh priority for enhanci ng summer
low flow rearing habltat.



The diversion damat RM 8.6 presents a potential mgration barrier to
anadromous fish If they are introduced into Gate Creek. Mdification for
passage appears easy and woul d access an additional 4.1 miles of hahitat )400
sq. yards of gravel). Nunerous debris jans, especially in Reach ll,al so are
partial tototal mgrationbarriersandalteration (parial removald woul d be
needed if utilization of all the potential habltat is desired.

Loggi ng corridors are common across Gate Creek fromRM10.3 to 12. 4.
Rehabi | 1t ati on/ enhancenmebt opportunities, such as streamside seci doous

planti ngs t o increade bank stability and decrease streamsedi ment | oadi ng,
exist at theseloation. 30



Gate Creek passes through the 1074 "Rocky Burn" fromRM 8.8 to 10.2. Shading
and streanside cover are low. AS59 water tenoeratur increase was observed
through the burn during the survey on Cctober 6. Reestablishnent of stream
cover appears to bhe a high priority for rehabilitation efforts in this area-

A"typical" viewof Reach IV (RM11.1. Nnety percent of the high-quality
pools in this reach are dependent on LWD for their formation. LWD also
appears to be an inportant conoonent I n bank stability. Alogging corridor
crosses the streamin the backgroug?.
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BOULDER CREEK

Barl ow Ranger District

Jeff Uebel, David Wswar
Tom Cain, Doug Kinzey

June 21-28, 1983

Surveyors:
Dates Surveyed:
Tributary to: Wite River

Drainage:  Deschutes
TR Conpartnent:
Echo, 1601
Forest, 1602
Immgrant, 1603
Gane Fish:  Rainbow Trout
Brook Trout
Potential Anadromous Species:
Chi nook
Coho
St eel head

Average Fish Habitat Condition Rating:

County: \Msco,
Hood River

Mout h Location:
TS.S, ROE Sec 11

Wt ershed Area: 14,162 ac.
22.1 sq. m.

Stream Length: 11.4 mles
Di stance Surveyed:

11.0 mles mainstem

0.3 mles Lost Cr.

0.3 mles Trib. K

Low Flow Wdth (avg.): 15 ft.

Stream O der: 1V

7.8 (Good)

Average R parian Condition Rating: 6.7 (H gh)



BOULDER CREEK

Survey Summary

St r eamSumar y

Boul der Creek, previously known as Crane Creek, is a fourth order
tributary of the \Wite River providing approximtely 15 percent (13 cfs)
of low flows at their confluence (RM 29.0 of Wite River). The headwater
basin is located between Bonney Meadows and Badger Butte. A 470 acre
tract of private land lies between RM 5.1 and 6.2. This represents three
percent of the total drainage acreage. Forest Service Road 48 crosses the
creek at RM2.9. Associated spur roads 4800 and 4870 run parallel along
the west and east slopes of the drainage. Crane Creek and Boul der Creek
trails also provide access to the drainage. A total of 11.6 mles were
surveyed, including 11.0 mles of mainstem and 0.6 mles of tributary

habitat. The survey was conducted on June 21-28, 1983.

VMt ershed Characteristics

The basin is oriented in a north-south direction. Drainage
characteristics have been heavily influenced by glacial activity. Forest
and Lost creeks are the major perennial tributaries in the |ower basin.
Nunerous first and second order perennial and intermttent tributaries

enter the mainstem throughout its length. The gradient of the mainstem



averages 3 to 4 percent. The flow regime appears to be well-regulated in
the upper third of the drainage, becomng flashy towards the nouth.

Boul der, Spinning, and Little Boul der Lakes are located on the northwest
side of the drainage. The outlet streanms of these lakes drain into

Boul der Creek at RM 8.5. Numerous wetlands are found along the floodplain
throughout the drainage. Large wetlands (5 acres) are commn in the upper

third of the drainage.

Geonor phol ogy

The floodplain below RM 2.3 is less than 70 feet w de. Above RM2.3 to
RM 8.3 it is wide (120-200 ft.) with a flat-bottom V configuration. From
RM 8.5 to 10.3, the stream neanders through a broad (500 - 1000 ft.)
glacial formed U shaped valley. The floodplain narrows to |ess than

20 feet wide above RM 10.3, and also in the Lost Creek drainage. Side

sl opes of the mainstem are steep (70 percent) and generally stable.
Scattered sections have exposed talus along the east slope adjacent to the

f1 oodpl ai n.

Reach Description

Five reaches were identified in the survey. Al are riffle dom nated.
Reaches |, IIl, and Il have noderate (2-4 percent) gradient. Substrates
are domnated by boul der/rubble in Reaches | and IIl and by coarse gravels

in Reach Il. The valley bottom width gradually increases from 70 feet in



Reach | to about 1000 feet by Reach IV. The size and nunber of wetlands
increases through Reach Ill to a maximumin Reach IV, where extensive
nmeadows, springlines, and channel braiding occur. Reach IV also has the
| owest gradient (2 percent) of any reach, with the substrate domnated by
coarse gravels. In the headwater Reach V, gradient increases to

15 percent,smal| wetlands remain common, and the valley width narrows to

20 feet.

Fi sheries

Rai nbow trout and brook trout were observed throughout the stream |ength.
Fish habitat also appears to be potentially suitable for chinook salmon,
coho salnon, and steelhead trout. Fish habitat is rated good overall
(HCR=17.8). Riffles domnate the streamarea (P.R=3:7). Pools are
generally small, ranging fromone to ten square yards, with noderate depth
(30 inches) and good effective cover. Hgh quality pool development is
associated with LMD (60 percent) and boul ders (40 percent). Off channel
rearing area is abundant in Reaches Il and IV. Spawning gravels are
abundant, totalling 3235 square yards. Over 50 percent were rated high
quality. Reach Il (RM 2.3-3.2) has the highest concentration of spawning
habitat (650 square yards of spawning gravels/mle). Fish passage may be
a linmting factor to potential anadromous fish production. On the

mai nstem there are three |ogjams considered to be conplete barriers
(RM1.0, 5.2, and 9.0). Several partial barriers include a road culvert

(RM2.9), nunerous log and debris jans (see Table IV), and the Crane Creek



Ditch diversion structure (RM3.1). This latter obstacle to fish
mgration was diverting approximately 70 percent (25 cfs) of the Boul der

Creek discharge at the time of the survey.
The Oregon Departnent of Fish and WIldlife annually stocks Big and Little
Boul der Lakes with juvenile brook trout. These |akes appear to be

suitable for rearing juvenile anadromous fish.

Ri parian Zone

The overal|l Riparian Condition Rating is high (RCR = 7.8). Positive
factors include the high nunber of habitat units (4-5), high coniferous
species diversity, extensive wetland devel opment, snag patches, and the
generally wide floodplain (120-200 feet). Negative factors are the |ow
level s of deciduous trees in the overstory and the diversion ditch at

RM 3.2. Exceptionally high quality wetland habitat development is found
throughout Reach 1V, covering virtually the entire width of the valley

floor (500 - 1,000 feet).



Rehabi litation and Enhancenent

Rehabilitation and enhancenent opportunities center on modifying mgration
barriers, increasing high quality rearing pool area (especially in

Reach I11), and increasing riparian habitat diversity through canopy

mani pul ation and introduction of deciduous species. The Forest Creek
Canpground offers a location for introducing interpretive and educational

displays on fish and wildlife habitat management in the basin.



BOULDER CREEK

Reach Summary

Reach I: RM 0.0 - 2.3:

1. Valley configuration is a narrow, flat bottom"V' with a floodplain |ess

than 70 feet wide.

2. Gadient is low (4 percent).

3. The substrate is primarily large boul der/rubble (80 percent).

4, Riffles domnate the streamarea (P.R = 4:6).

5. Stream shading is noderate (50 percent).

Reach Il1: RM2.3 - 3.2

1. Valley configuration broadens to a wide, flat bottom"V', with the

floodplain increasing to 160 feet.

2. Gadient decreases to 3 percent.



3. Substrate materials decrease in size class to primrily coarse gravels

(45 percent) and rubble (30 percent).

4. Pool area decreases fromlevels observed below (3:7).

5. Stream shading increases to 70 percent.

Reach I1l: RM 3.2 - 8.5:

1. Valley configuration continues to be a wide, flat-bottom*V', with a

f1 oodpl ain rangi ng between 120 and 200 feet.

2. Gadient continues to average 3 percent.

3. Substrate is predom nately boul der (30 percent) and rubble (30 percent).

4, Riffles continue to predomnate (70 percent).

5. Stream shading is low (35 percent).

6. Small-sized (1 acre) stream adjacent wetlands were found along 25 percent

of the reach.



Reach |V: RM 8.5 - 10.3:

1. Valley configuration widens to a broad U-shape with a floodplain greater

than 200 feet.

2. Gadient is the |owest of any reach (2 percent).

3. Substrate size class decreases to 60 percent coarse gravel.

4, Pool area increases to 50 percent of the total stream area.

5. Stream shading is noderate (60 percent).

6. Extensive large (I+ acre) and small (1 acre) wetlands are found al ong
80 percent of the stream length. Channel braiding is comon, usually

associated with debris jam accunul ations.

Reach V: RM 10.3 - 11.0:

1. The valley becones nmore constricted in this headwal | reach, with the
stream entrenched in a narrow (70 ft. wde) V-notch channel approximately

20 ft. deep.

2. Gadient increases to 15 percent.



3. Substrate is an even mx of rubble and gravel (40 - 45 percent).

4, P:R decreases to 1:9, the | owest pool devel opnent observed in the system

5. Stream shading increases to very high (95 percent).

6. Resident and anadromous fish habitat is marginal in lower end of the reach

(RM 10.3 - 10.6), non-exi stant above.

Lost Creek: RM 0.0 - 0.3:

1. Valley configuration quickly changes from a very wde, U shaped valley
near its confluence with Boulder Creek (RM 0.0 - 0.2) to narrow V-notch

above (10 ft. wide valley floor RM0.2 - 0.3).

2. Qadient correspondingly changes from very low (1 percent, RM 0.0 - 0.2)
to noderate (6 percent, RM 0.2 - 0.3).

3. The substrate also changes from heavily silted gravel (RM 0.0 - 0.2) to

gravel /rubble domnated (70 percent) above.

4. Pool area decreases fromb50 percent near the nouth to 30 percent at RM 0. 3.

5. Stream shading is high throughout (90 percent).

10



6. Boulder Ditch renmoves virtually all of the flow at RM 0.2; groundwater and
seepage fromthe diversion gradually increase flowto ! cfs at the nouth.

Vet | and devel opnent is extensive in this area (RM0.0 - 0.2) and the

channel is poorly defined.

Trib. K RM0.0 - 0.4:

1. Valley configuration, gradient, substrate conposition, pool:riffle ratio
and stream shading change dramatically in the 0.4 mles observed. RV 0.0
- 0.3 is very simlar to Lost Creek RM0.0 - 0.3 in the transition from
the Boul der Creek floodplain to the tributary channel. Above RM 0.3, the

stream has all the characteristics of Reach V of Boul der Creek.

11



BOULDER CREEK

Fi sh Habitat Summary

The mainstem of Boul der Creek contains approximately 10.6 mles of very high
quality potential anadromous fish habitat. Additional habitat is provided in
numerous channel braids and tributary systens (see Forest Creek Survey). A
wide diversity of habitats are present, apparently suitable for utilization by
coho (primarily Reaches Il and IV), chinook (I through IV), and steel head
(Reaches I, IIl, and IV). Boul der Lake (14 acres) appears to be suitable for
rearing juvenile anadromous fish, possibly including sockeye salnon. The |ake
is annual 'y stocked with juvenile brook trout by the COFW  Upstream passage
to the lake is blocked by the very high tributary stream gradient, which forns
a continuous series of small cascades throughout the length of the outlet

stream (0.7 mles.).

Reach [; RM 0.0 - 2. 3:

1. The fish habitat is rated excellent, HCR = 9.0.

2. Rearing habitat is good although the streamis riffle domnated
(60 percent). The pools are high quality, with an average size of
10 square yards and depth ranging from2-4 ft. Hgh effective cover is

provi ded by the large boul der substrate and water turbul ence. Low flow

12



anadromous hol ding habitat is available in the isolated very large pools

(50 square yards area and 3 feet deep).

3. Spawning habitat is good; 80 percent of the 690 square yards of gravels
are of a size class suitable for anadromous fish. Fifty-five percent were

rated good quality.

4. One conpl ete passage barrier (J2, RM 1.0) and nunerous partial barriers
including six jans, four chutes, and three small falls obstruct passage
throughout the reach. Please refer to streamsurvey map for |ocations and

descriptions.

Reach Il1: RM2.3 - 3.2

1. The fish habitat rates 8.1, excellent. Positive factors include: the
gravel -rubble domnated substrate, abundant high quality spawning gravel
and the dom nance of riffle habitat preferred by the resident rainbow

trout.

2. Pool rearing area decreases in the mainstemas riffle area increases to
70 percent. Pools are smaller (4 square yards) and nore shallow than in
the previous reach. Effective cover remains high and is largely a result
of accunulated LMWD. H gh quality off-channel rearing area is found in the

nunmerous channel braids of this reach.

13



3. Spawning habitat is excellent with 20 percent (650 square yards) of the
total gravel in the systemfound in this relatively short reach. About
70 percent of the gravels are suitable for anadronous fish. Sixty percent

were rated good quality.

4. A culvert (A, RM2.9) is likely a passage barrier (velocity) during

spring high water passage flows.

Reach I1l: RM3.2 - 8.5

1. The habitat condition rating is 7.8 (good).

2. Pool rearing habitat is limted (30 percent of streamarea). Rearing
habitat is best suited for riffle-adapted species. Pool sizes average
4 square yards, are of shallow to noderate depths, and have noderate

anmounts of effective cover

3. Spawning gravels are abundant but patchy in distribution, totalling
1096 square yards. About 50 percent are considered to be high quality

and 75 percent are suitable for anadromous utilization.

4, Several mgration obstructions occur between RM 3.3 and 6.4. Logjam J7,

at RM5.2, is likely a conplete barrier. Five other |ogjans observed are
rated as partial barriers (see Table 4 and Special Case Forms). The

Boul der Ditch diversion structure (RM 3.2) is likely a low flow barrier.

14



Reach IV: RM 8.5 - 10.3:

1.

The habitat rates excellent (HCR = 8.3).

Pool rearing habitat conposes 50 percent of stream area, with noderate
level s of effective cover. Pools are shallow (90 percent are |ess than
12" in depth), averaging 8 square yards in area. Approxinately 80 percent

of the high quality pool development is dependent on |arge woody debris.

Spawning habitat is abundant. Nearly 700 square yards of spawning grave
were counted, of which approximately half is high quality. About
40 percent are of a size class suitable for anadronous fish. Spawning

habitat quality is highly dependent on LW (75 percent of high quality
habi tat).

Fi sh passage appears to be fully blocked at river mle 9.0 by |ogjam J9.

Partial barriers (logjanms) exist at river mles 8.6, 9.2, and 9.3

Channel braiding provides abundant high quality rearing habitat.

Reach V: RM10.3 - 11.4

1.

Fish habitat rates fair (5.7 HCR). The quality of anadronous fish habitat
is marginal fromRM 10.3 - 10.7. No fish habitat is present above
RM 10.7, due to the high gradient and |ow pool devel opment.

15



2. Pool rearing habitat is very limted (10 percent of the stream area).
Pool s are small (1 square yard) and shallow (1 ft. max. depth), but have

high effective cover.

3. Spawning habitat is limted, with 80 sq. yards of gravels observed.
Fifty-five percent are of high quality and 60 percent are suitable for

anadromous utilization.

Lost Creek;: RM 0.0 - 0.3:

1. Fish habitat quality varies widely in this area. Habitat quality is rated
poor overall (HCR 4.7). Virtually the entire flowis diverted into
Boul der Ditch at RM 0.25. Reduced stream flow bel ow that point, coupled
with heavy sedinentation and tributary gutting as a result of past
breaching of the ditchline, have severely reduced habitat quality in the
| ower quarter mle. Above RMO.3, the stream appears very stable, and

habitat quality is fair for resident trout.
2. Pool rearing area is limted (30 percent of the stream area). Pools are
small (1 sgq. yard) and shallow (1 ft. max depth), but have high effective

cover.

3. Spawning habitat is very limted, with only 10 sq. yards each of marginal

and high quality gravels observed.

16



4, Boulder Ditch forms a full nmigration barrier at RM0.25. Linited habitat
above (apparently less than /2 mle of fair quality habitat) makes

passage enhancement a low priority.

Trib. K RMO0.0 - 0.4

1. Fish habitat quality rates fair (5.8 HCR). Habitat quality varies widely
inthisarea. RNO0.0 - 0.2 is very simlar to Reach IV Boul der Creek, but
the habitat is suitable for resident trout only. Above RMO0.4, fish

habitat is very marginal.
2. Pool rearing habitat is nost abundant RM 0.0 - 0.2, (80 percent of the
streamarea). Pools are noderate in size (5 square yards), but shallow

(1 ft. max. depth).

3. Spawning habitat is very limted (LO sq. yards total), with only 3 square

yards good gravel observed.

17



BOULDER CREEK

Ri parian Habitat Summary

Riparian habitat on Boulder Creek is rated high quality. \Wtland devel opnent,
particularly in the upper basin (Reaches Ill - V) is sone of the nost
extensive found on the Forest. WIdlife use of the drainage appears very

hi gh, which may be due to both the very high habitat diversity as well as the
limted road access to nost of the streams length (no road access above

RM 2.9).

Reach I: RM 0.0 - 2.3:

1. The riparian habitat is rated noderate (RCR = 4.3).

2. The floodplain width is noderate (70-120 ft) in a flat-bottom V-shaped

valley. Wetlands are present along 5 percent of the reach |ength.

3. An average of three habitat units were observed wth

shrub-seedling-sapling, poles, and small saw tinber predom nant.

4. The coniferous overstory includes cedar, Douglas-fir, grand fir, and

hem ock.  No deciduous species were observed in the overstory.

18



5. Special habitat units observed were small wetlands and talus slopes.

Active clear-cut units have renoved streanside vegetation and reduced
shading at RM 0.7-0.8 and 1.6-1.7.

Reach Il1: RM2.3 - 3.2

1. The riparian habitat rating increases to 7.5, high.

2. The floodplain wdens (120-200 ft) and wetland occurrence increases to

20 percent of the reach length. Channel braiding is frequent

3. Habitat units increase to four and include grass-forb, shrub-seedling-

sapling, small and large saw tinber
4, The overstory conposition is simlar to Reach |

5. Special habitat units present are wetlands, ponds, and snag pockets

Reach I11;: RM3.2 - 8.5:

1. Rparian quality is rated high, RGR = 7.2,

2. Floodplainis wde (120 - 200 ft.), with noderate wetland devel opnent

3, Five habitat units were frequently observed throughout the reach.

19



Qverstory species includes Douglas-fir, grand fir, noble fir, silver fir,

Engl emann spruce, western-red cedar, and heni ock.

Special habitat units include talus slopes, snag pockets and snall

wet | ands.

Reach IV: Rm 8.5 - 10.3:

L

Riparian quality is rated very high (RCR = 8.3).
The floodplain is wide (greater than 200 feet); extensive |arge wetland
devel opnent (80 percent of streamlength) is found throughout the very

wide flat valley bottom (500-1000 ft.) of this glacial U shaped valley.

All habitat units (5) were observed

The overstory is conposed of spruce, hemock, noble fir, silver fir,
larch, lodgepole, white pine, and some cottonwood. The prinary factor
lowering the RCR is the scarcity of deciduous canopy species in the area

I'solated very large cottonwoods are found along wet neadow margins.

Three special habitats are present: wetlands, ponds, and snag pockets.

20



Reach V: RM 10.3 - 11.4:

L

Riparian quality is rated noderate (RCR = 5.0).

Fl oodplain width is very limted (20 feet.).

Habitat units decrease to grass-forb, small and large saw tinber.

The overstory is conposed of three coniferous species: Douglas-fir,

silver fir, and spruce.

Smal | seeps and springs are al nost continuous along both sides of channel.

Lost Creek: RM 0.0 - 0.3:

Riparian quality rates high overall (RCR = 6.1). Habitat diversity is
much hi gher between RM 0.0 - 0.2, where channel braiding and seepage have

created a large wetland/ swanp conplex (5 - 10 acres).

Fl oodplain width is narrow (6 ft.) above RM 0.3, and very wide (200+ ft.)
RM 0.0 - 0.2

Al five habitat units were observed.

The overstory is conposed of Douglas and grand fir at RM 0.3. Spruce,
cedar, and hemock are prevalent RM 0.0 - 0.2
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5. Large and small wetlands are virtually continuous along the stream

length. A small pond is present at RM 0. 1.

6. WIdlife use of this area (big game, fur bearers, primry cavity

excavators) appears heavy.

Trib. KK RM 0.0 - 0.4:

1. The riparian quality of this area rates very high (RCR 8.2).

o

Fl oodpl ai n devel opnent is very wide, RM0.0 - 0.2 (200 feet). The stream

is more entrenched and floodplain developnent is lower fromRM 0.2 to 0.4

3. All habitat units, but poles, (4 total) are comon.

4. The overstory is conposed of spruce, silver, grand, and noble fir.

o

Large and small wetlands are abundant along the stream |ength
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BOULDER CREEK

Rehabi | i t ati on/ Enhancenent Summary

Passage Enhancement: RM 0.1-0.6; 1.0: 2.2 3.2: 5.1-6.1; 9.0:

Nunerous passage obstructions on Boul der Creek would likely limt potentia

anadromous fish production in this stream

Conpl et e passage barriers exist at logjams J2 (RM1.0), J7 (RM5.2), and J9
(RM9.0). Al could be enhanced through partial removal coupled with side
channel devel opnent. The main jamstructures at J2 and J7 shoul d be preserved
due to the high quality spawning and rearing habitat associated with them
Logjam J7 lies on private land (RM5.1) adjacent to a wal k-in canpground

area. Nunerous partial barriers exist throughout the system Debris and

| ogj ams are the nost common (RM 0.8 - 10.1). Partial removal and side channe
devel opment could enhance passage. Passage at several small chutes (BI-2

RM 0.1 - 0.4) and falls (FI-3 RM 0.4 - 0.6) could be enhanced by devel opi ng
junp pools. Debris removal is necessary at the head of chutes 83-4 (RM2.2).
The culvert d (RM2.9), and diversion damD (RM 3.2), are high and |ow fl ow
barriers, respectively. The addition of baffles and the devel opnent of an
inlet resting pool may inprove passage at C. The diversion damcreate6 two
probl ens; the passage of adult fish during their spawning migration and

passage of the emgrating snolts. The devel opment of a junp pool coul d
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inprove chinook and coho (fall run) adult passage during |ow flow conditions.
Screening of the diversion ditch entrance will likely be necessary to prevent

the loss of emgrating snolts.

Rearing Pool and Spawni ng Habitat Devel opment; RM 3.2-8.5: 8.8-9.0: 10.3-10.6:

Pool rearing habitat qualty and quantity is low and could be enhanced in
Reach Il (RM 3.2 - 8.5), and also RM8.8 - 9.0 and 10.3 - 10.6. Spawning
habitat is limted fromRM 3.5 to 5.0 and 10.3 to 10.6. Boul der bernt and/ or
log sills could likely be used to increase pool size and trap gravels in these
areas. Placenent of individual boul ders, boulder clusters, and/or |ogs could

al so pronote pool scour, especially RM 8.8 - 9.0.

Ri pari an Area Devel opment: RM 5.0-6.0: 10.4-10.7:

Riparian diversity could be increased by selective small patch cutting
(I-2 acres) to open the canopy along RM 5.0 - 6.0 and 10.4 - 10.7, encouraging

establ i shnent of deciduous species in the overstory.

Erosion Control: RM 5.8:

Erosion along an ol d road crossing and landing (RM5.8) coul d apparently be

controlled by utilizing water bars and seeding exposed soil areas.
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BOULDER CREEK

TABLE | - HABI TAT DATA SUWARY

REACH (R M) STREAM POOLS R FFLES (%

HCR S5 P:R G d A EC BR 1'+ 6-12' 1-6" .1-1" SD D
Reach I 9.0 50 4:6 4 M 10 H * 50 25 20 * L
(RM 0.0-2.3) :
Reach 11 8.1 70 37 3 L 4H 0 15 30 45 10 * 5
(RM 2.3-3.2)
Reach |11 7.8 35 37 3 L-M 4M 0 30 30 25 10 5 7
(RM 3.2-8.5)
Reach IV 8.3 60 5:5 2 L 8M 0 * 15 55 20 10 7
(RM 8. 5-10. 3)
Reach V 5.7 95 1:9 15 L 1H 0 10 40 45 5 0 4
(RM 10. 3- 11. 0)
Tribs
Lost Cr. 4.7 90 3:7 6 L 1H o 15 30 40 10 5 2
(0.0-0.3)
Trib K 5.8 90 82 1-2 L +s5M 0o 0 0 60 20 20 4
(0.0-0. 4)

Habi t at

Condi tion Rating
. Percent of stream shade
'R Ratio of pool len

th:riffle length

%

Average maxi mumdepth (L 1. 12", M= 12 - 29", H» 30")

S
P
g Average gradient
¢

; Average pool area (sq.
EC. Ef fective cover (L > 40% M= 40-60% H > 60%

BR Bedr ock

D Sand

yar ds)

D: Average depth (inches)
*: Present, but |ess than 5%
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BOULDER CREEK

TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT.

_ REACH TRI BUTARI ES
Speci es [ [11 Lost K
Rb H H M () M
BT () () () () M
LEGEND: L = Low (O-5); M= Mderate (6-50); H= Hi gh (50t)

a =adult, j =juvenile
* = habitat suitable; presence reported but not observed.
()= habitat suitable;, may not be present
TABLE Il - sPAwi NG GRAVEL ( SQUARE YARDS)
Spawning Gavel (Sg. Yds.)
Reach (R M) Tot al Good Mar gi nal
| (0.0-2.3) 690 386 304
[ (2.3-3.2) 650 375 275
[11 (3.2-8.5) 1,096 559 537
|V (8.5-10.3) 689 362 327
v (10.3-11.0) 80 45 35
Trib
Lost O (0.0-0.3) 20 10 10
K (0.0-0.4) 10 3 1
Tot al 3,235 1,740 1,49
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BOULDER CREEK
TABLE |V - FISH M GRATION OBSTRUCTI ONS
STREAM (R M) TYPE |D# PASSABLE RECOMMVENDATI ONS

0.1 Boul der chute B P Improve for passage, pool dev.
0.4 Boul der chute B2 P I nprove for passage, pool dev.
0.4-0.6 Falls FL-3 P Devel 0|o junp pool s
0.8 Logj am Jl P Partial renoval
1.0 Logj am J2 N Partial removal
1.1 Debris jam DJ P Remove boul ders in junp pool
2.2 Boul der chutes B3-4 P Renove debris at head of chutes
2.4-2.8 Debris jam DJ P Partial renoval
2.9 Qul vert C P Install baffles
3.1 Di version dam Di P Devel OF junp pool
3.3 Logj am J3-6 P Partial renoval
5.2 Log| am J7 N Devel OF side channel
6. 4 Logj am J8 P Partial renoval
8.6 ris jam DJ P Partial renoval
9.0 Logj am J9 N Partial renoval
9.2 Logj am JIO P Partial renoval
9.3 Debris jam DJ P Partial renoval
LEGEND: F = full passage
P = partial passage
N = no passage

*Trout magration barrier only, anadromous fish could pass obstacle.
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BOULDER CREEK
TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Mles Rearing Spawni ng Comment s
(RM) Avail. Pot P:R Area Depth 1-3" 3-6"
1(0.0-2.3) 1.0 1.3 4:6 10 2 345 241 4 chutes, 3 jams and
3 small falls are
partial barriers
11(2.3-3.2) 0 0.9 37 4 1 325 130 several debris jans,
a culvert and a
diversion dam are
partial barriers.
[11(3.2-8.5) 0 5.3 37 4 2 548 328 6iams are partial to
full barriers.
IV(8.5-10.3) 0 1.8 55 8 1 345 0 4 lam; are partial to
full barriers.
v(10.3-11.0 0.0 0.4 1.9 1 1 40 8 Anadr omous habi t at
1.0 9.7 1,603 707 ends at RM 10.7
LEGEND.  Avail.: Mles of habitat presently accessible to anadromous fish if
i ntroduced.
Pot . : Additional mles of habitat potentially available with
conpl ete passacT]e enhancenent .
PR Rat1o of pool Tength: riffle [ength.
Area: Average pool area (sg. yds.).
Dept h: Average pool depth (feet). ,
Spawni ng: Number of Sg. Yards of gravels observed in the ["-3" and
3"-6" size classes.
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BOULDER CREEK
TABLE VI - LW HABITAT QUALITY | NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (R M) Total (% HO (% Total (%9 HO (W OR # L D a
Sour ce
I (0.0-2.3) 30 15 30 5 Perp SIM 2 |-2
[ (2.3-3.2) 60 60 55 60 Perp SIM 2 |-2
[l (3.2-8.5 40 55 25 75 Perp SIM -2 |-2
IV (8.5-10.3 70 75 60 80 Perp SIM [-2 [-2
v (10.3-11.0 70 80 60 90 Perp SIM 2 |-2
Tribs
Lost (0.0-0.3) 30 90 20 50 Perp S 2 1
K (0.0-0.4) 70 75 90 95 Perp SM 1-2 [-2
LEGEND: Total = % of total habitat area dependant on LW
HQ = % of hi ?h quality habitat area dependent on LW
OR = angle of orientation to flow, perp = perpendicular, var
variabl e
# = number of logs/structure; s =single log, m= nulti-log
L = average length of logs, expressed in channel widths
Da = dianeter of average logs in feet.
Source: L = local

T= transported
M= "mxture of local and transported
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BOULDER CREEK
TABLE VI1 HABI TAT AND HYDROLOG CAL FEATURES FOR SUMVER AND BANKFULL CONDI TI ON

s
SUMER BANKFULL
Reach (R M) W 4 v 0 W D Fl oodplain Wdth (Ft.)
| (0.0-2.3) %9 1.2 16 28 2 70
[l (2.3-3.2) 2 5 13 8 20 1.4 120- 200
[l (3.2-8.5) 8 8 15 2 25 1.5 120- 200
IVSB. 5-10.3 4 6 1.2 10 20 1.3 200+
v (10.3-11.0) 6 .5 2 6 12 1 20
Tribs
Lost O éo. 0-0.3) 3 2 15 1 4 0.75 6
K (0.0-O Lo .5 1 5 1 270
LEGEND: Ww,  Streamwdth (ft
D,d:  Stream depth (ft
v. Velocity (feet/second)
0. Average reach flow in cubic feet/second
TABLE VIl - TEMPERATURE AND SHADE RELATI ONSH P
Al R/ WATER
TEMP, °F

REACH ((R. NATE FLON (cfs) % SHADE ASPECT AW AW TI ME
I (0.0-2,3)  6/21-22/83 16 50 S 54/48-61/50  1100- 1700
I1°(2.3-3.2) 6/22-23/ 83 8 80 S 55/ 47-61/49  1500- 1820
11 (3.2-8.5) 6/23-6/28/83 20 35 S 55/ 45-61/49  1100- 1700
Y 58. 5-10.3) 6/24/83 10 60 S 57/ 46 1345- 1530
v (10.3-11.0) 6/28/83 6 95 E 57/ 49 1530
Tribs.
E(ost O ) 6/ 22/ 83 1 90 W 55/ 48 1630
0.0-0.3
K (0.0-0.4)  6/28/83 5 90 E 58/ 48 1500
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BOULDER CREEK
TABLE | X - RIPARIAN HABI TAT SUMVARY

REACH (RV RCR VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streanclass Wtland% Size  Special
Con. Dec. Habi t at
| (0.0-2.3) 4.3 70 3 3 0 N L S 1
Il (2.3-3.2) 7.5 120-200 4 4 0 [ L S 2
11 (3.2-8.5) 7.2 120-200 4 4 0 N M S 3
IV (8.5-10.3) 8.5 200+ 5 5 0 [ H L 3
v (10.3-11.0) 5.0 20 3 3 0 I11 H S 1
Tribs
Lost Cr. 6.1 6 5 2 0 I H S'L 2
(0.0-0.3)
K (0.0-0.4) 8.2 200+ 4 4 0 N H S'L 2
LEGEND: RCR Riparian Condition Rating
F.P. e Fl oodpl ai n
HU.: # Habitat Units Hy 4, M2-3; L ¢ 1
Con: # Coni fer Species
DecL # Deci duous Speci es

Wetland:  Percent stream length with adjacent wetlands;
(H>30% M11-29% L <10%
Si ze: Size of Wetlands -
S = Smal | éless than 1 acre)
L = Large (greater than 1 acre)

KAnder son: paw ( WP- PJS- 5272N)
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Exceptional Iy hfgh quallty pool devel opnent (3-7 ft. deep) i s present
throughout Reach I (RM 0.0 -2.3?. primarily associated with | arge boul der
channel structure, Several small chutes, falls and logmans In this reach are
partial to full mgration barriers and would be a high priority for passage
I nprovenent if anadronous fish are introduced. (Approximtely 3000 sq. yds.
of excellent spawning habitat [ie above this point.) Photo at RM 0. 4.

Reach Il (RM 2.3 - 3.2) contains the highest concentration 7(+00 sq.
yds./mle) of spawnin %ravels observed. Larqe gravel beds of 20+ so. yds.
are coomon.  Rearing habltat conditions are very good, wth noderate pool
vol ume and hi %h effective cover fromlMD. Channel braidingis prevalent In
this area (RM 2.8 shown).
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The Crane Creek ditch crosses the streamat RM3.1, diverting 70%(25 cfs) of
the streanflowat that point. Riparianand fish habltat qualitvis affected
for two mles downstream by the water wthdrawal. The diversion dam presents

a partial barrier to fish mgration; passage enhancement would likely require
h_urrp pool developnent. Diverted water is utilizedfor irrigationof the Wite
ver State Wldlife Managenent Area.

Reach |11 composes 50% of the Boul der Creek mainstem low flow fish habitat
isriffle domnated (70%. Pools are generaly of noderate size (4 sq. yds.)
and depth (1-2 ft.). = Numerous hfgh quality pools are distributed throughout,

usual I'y associated wi th|ogjams. ~Spawning habitat is very patchy In
distribution, averagi ng200sq. yds./mile
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This is a typical view (Rn9.2\ of the very high quality fish hahitat

avai | abl e throughout Reach IV (RM8.5 - 10.3). Both pool and spawi ng habit at
devel opnent are highly dependent on LWD structure (80 - 90% In this reach.

In the headwater area above {Reach V, RM10.3 - 11.01, the gradient increases
substantial Iy and fish habitat becomes marginal.

1

T o LR

Large wet|and devel opment is exceptionally highin the 1000 foot w de valley
bottom of Reach IV. Riparian habitat conditions are rated very good (RcR=8.5)
Inthis reach. wldifeuse, especialy big gane, appears to be very heavy.

(pen meadows of 10-20 acres such as this one at RM10.0 (shown) are comon i
nthis upper third of the drainage.
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Channel braiding and active meandering are comon i n Reach TV and are hi ghly
influenced by LMD.  Excel | ent spawning and rearing conditions are present in
m)sthoff-channel areas. Small and large spanginesare al so comon In the
reach.
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Boulder Creek
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FOREST CREEK
BARLON RANGER DI STRI CT

Surveyors: Jeff Uebel County: Wasco
Tomy Cain _
Mout h Location: T.4S., RICE,
Sec. 35
Dates Surveyed: July 7-8, 1983 Vlatershed Area: 5.6 sg. mles
3,614 acres
Tributary to: Boul der Creek Stream Length: 2.9 mles
Dr ai nage: Deschut es Di stance Surveyed:
.9 mles minstem
0.2 mles Trib. B
TR Conpartments: Echo, 1601 0.4 mles Trib. C
Forest, 1602 .
I mm grant, 1603 Low Flow Wdth (Avg.): 8.0 ft.

Stream Order: 3rd
Gane Fish: Rai nbow Trout

Potential Anadronous Species: Coho
St eel head

Average Fish Habitat Condition Rating: 6.0 (Fair)
Average Riparian Condition Rating: 6.2 (High)



FOREST CREEK

Survey Sumary

St r eamSunmmary

Forest Creek (previously known as Cedar Creek) is the largest tributary
system of Boul der Creek, contributing approximately 20 percent (2 cfs) of
the flow at their confluence (RM 1.7 of Boulder Cr.). Over 90 percent of
Forest Creek's flow (6 cfs) is diverted at RM1.6 and runs in a ditchline
to Boul der Creek, where 25 cfs of their conbined flowis diverted for

irrigation purposes.

The entire drainage area lies within National Forest Systemland. A snall
portion (approx. 160 ac.) is privately-owned. The O d Barlow Road, Forest
Service Road $48, and a | ogging spur road cross the streamat RM 0.5, 1.3,
and 2.3 respectively. Forest Service Road S4885 parallels the first mle
of stream along the south side. Atotal of 3.5 mles, enconpassing the

mai nstem and tributaries B and C, were surveyed July 7-8, 1983. Rai nbow

trout were observed in noderate nunbers fromthe nouth to RM 2.0.

VMt ershed Characteristics

The basin is a shallow, southeast facing bow . The valley drainage

appears primrily subsurface with only a few wel|-devel oped surface



tributaries observed. Springlines and seeps within 100 feet of the stream
margin are the major source of low flows. The tributaries that are
present are typically small ((1 cfs), first order streams. The high |evel
of subsurface flows and spring activity results in a very well regulated
mainstem flow regime. This reduces the streanms sediment flushing
capacity and lowers the quality of spawning gravels and bottom conposition
due to fine sediment deposition. The gradient is |ow (2-3 percent) to

RM 1.6 and increases to 4-5 percent above this point.

Geonor phol ogy

The valley configuration is a flat bottom"V' with the valley floor
ranging between 100-200 feet wide. The basinis filled with highly
permeabl e glacial till deposits, which is likely responsible for the high
degree of subsurface flows. The floodplain width is quite variable:

Reach |, 70-120 feet, Reach I, 120-200 feet, and Reach Il1, 30 feet. The
si desl opes are noderate (31-50 percent gradient) and appear predom nantly
stable. The drainage has been extensively |ogged, and this has
contributed to some windthrow probl ems where opening of the canopy has
occurred in or adjacent to wetlands and/or areas with a high water table

(particularly RMO0.0-0.3).



Reach Description

Reach I (RM 0.0 - 1.6), conprising 50 percent of the surveyed mainstem is
| ow gradient (2-3 percent) and pool dom nated (60 percent). Reaches |
(RM1.6 to 2.4) and Il (RM 2.4 to 2.9) are higher gradient (4-5 percent)
and riffle domnated. The flowin Reach Il (5 cfs) is nore than twice
that observed in Reaches | or Ill. Large woody debris (LWD) is the

dom nant structural element in the channel in all three reaches.

Fi sheries

Mbderate nunbers of rainbow trout (possibly a redband subspecies) were
observed through RM 2.0. The habitat appears suitable for coho sal mon and
winter steelhead to RM 2.4. The overall fish Habitat Condition Rating is
fair (HCOR =6.0). Rearing habitat is relatively limted in both anount
and quality, especially Reaches Il and IIl. Pools are generallv smal

(4 sg. yds.) and shallow (12 inches), but have high cover provided by LW

Spawning habitat is scarce and patchy in distribution with 50 percent of
the streamtotal of 290 sq. yds. of gravel rated as marginal. Nearly
75 percent of the good quality spawning habitat is located in Reach |
Hgh levels of fine sediments were observed in the gravels of Reach |

Fifty-percent of the gravels are of a size class suitable for potential

anadromous wutilization



Limting factors appear to include passage barriers (culverts at RM 1.3
and 2.3, and a diversion damat RM 1.6), poor pool devel opment for hol ding
and rearing, and|owsummer water tenperatures (40°-45°F). Low sumer

flows, especially below the diversion dam may limt fish production.

Riparian Area

The overall Riparian Condition Rating is high (RCR = 6.2). Positive
factors influencing this score include the numerous wetland areas al ong
the stream the even distribution of 4-5 habitat units and a generally

wi de (100-200 ft.) valley bottom Negative factors include the absence of
deci duous species in the overstory, and |ocalized | oss of groundcover
vegetation due to soil conpaction in the Forest Creek Canpground area.

Snag patches are widely distributed on the stream

Rehabi litation and Enhancenent

Rehab/ Enhancenent opportunities are numerous and include passage
enhancement at the passage barriers, pool devel opnent and gravel
catchments throughout the stream groundcover rehabilitation at Forest
Creek Canpground, and canopy nanipulation (small patch cuts or buns;

1-2 acres) to stinmulate riparian species diversity.



Speci al | nterest

Special interest areas include the Od Barlow Road crossing (RM0.50, the
water diversion dam (D, RM1.6), and the very large springline area

present at RM 2.1-2.4.



FOREST CREEK

Reach Summay

Reach |: RM 0.0 - 1.6:

1.

The val ley configuration is a flathottom“V' with an average floodplain
width of 80 feet.

The gradient is low 2-3 percent.

Riffle substrate conposition is predomnantly sediment/gravel mx, wth

75 percent of the materials |ess than 6 inches in dianeter.

Pool s conprise 60 percent of the streamarea and are largely dependent on
LWD (70 percent).

Stream shadi ng averages 80 percent and is provided by a coniferous

overstory.

Two higher gradient (5 percent) atypical sections between RM0.0-0.1 and
RM1.0-1.3 are riffle domnated (80 percent); the latter section also has
| ow shading (50 percent), and a predominantly deciduous overstory. These
sections are primrily boulder controlled. A 25 year-old clearcut along

RM 1.0-1.3 has been slow to revegetate resulting in reduced shading and



LWD input. A recent partial-cut adjacent to wetlands along RMO0.1-0.2

appears to have noticeably accelerated windthrow in the riparian area.

Reach Il: RM1.6 - 2. 4:

1. The valley configuration remains a flathottom“V' and the floodplain
increases in width (120-200 feet).

2. The gradient increases to 4-5 percent.

3. The riffle substrate decreases in size (fine sediment domnated) with
95 percent of the materials less than 6 inches in diameter.

4. The stream area becomes riffle domnated (80 percent).

5. Stream shading increases to 90 percent.

6. An atypical section simlar to those observed in Reach | is present
(RM 2.2-2.3): riffle domnated (90 percent), |ow shading, boul der
controlled, and a reduced overstory due to a clearcut.

Reach I11; RM 2.4 - 2.9:

1. The valley configuration is a flathottom*“V with a 30 foot wde

f | oodpl ai n.



The gradient is simlar to Reach Il (5 percent).

Al of the riffle substrate is less than 6 inches in diameter with snall

gravel s and sand conposing 90 percent.

The streamarea is riffle domnated (70 percent).

Stream shading remains high (95 percent).

Flow is greatly reduced in this reach, due apparently to relatively high
groundwater capacity, infiltration and subsurface flows. Flowis

intermttent above RM 2.9.



FOREST CREEK

Fi sh Habi t at Summary

Reach I: RM 0.0 - 1.6:

1. The habitat conditionis rated fair (HCR = 6.1).

2. Rearing habitat is fair with pools conposing 60 percent of the stream
area. Pools are typically small (4 sg. yds.), shallow (less than
12 inches), with high effective cover fromLWD. Hgh quality pools
suitable for adult anadromous hol ding are very limted throughout the

reach.

3. Spawning habitat is fair to good, with 210 sq. yards present; and
50 percent of the gravels were rated marginal in quality. Fifty-five

percent of the gravels are of a size class suitable for anadronous speci es.
4. Numerous debris jans are present and are partial barriers to anadromous
fish passage (see survey map). Passage is blocked at culvert C, (RM 1.3)

and a diversion damD, (RM1.6).

Reach Il: RM1.6 - 2. 4:

1. The habitat rating remains fair (HCR = 6.4) although the amount of habitat

doubles with the increased flows above the diversion dam
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Pool rearing habitat decreases, with riffles covering 80 percent of the
stream area. The pools are smaller (2 sgq. yds.) than the previous reach,
and depths are predomnantlv less than 12 inches. Effective cover is high
due to LMD.  Few hol ding pools were observed. Rearing habitat is

domnated by small runs and glides among the heavy debris |oading present.

3. Spawning habitat is poor with decreases in gravel abundance (68 sq. yds.)
and the percentage suitable for anadromous fish (50 percent of the gravels
are less than 1 in. diameter.) Fifty percent of the gravels present were
rated good quality.

4, CQulvert @ (RM2.3) is a velocity and junp barrier.

5. Potential anadromous fish habitat ends at RM 2.4

Reach IIl; RM 2.4 - 2.9:

1. The habitat is rated 4.8 (poor).

2. Rearing area decreases further with smaller pools (1 sq. yd.). Depths are
simlar to Reach Il. The streamis riffle domnated (70 percent). No
hol ding pools are present.

3. Spawning habitat is very poor. A total of 14 sqg. yds. of gravels were

counted; 50 percent were rated good, and only 10 percent were suitable for

anadr onous Speci es.
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4, Nunmerous small debris jams and root tangles restrict low flow passage.

Trib. B RM0.0 - 0.8:

1. Fair to good trout habitat is present. The habitat appears fair for

steel head, with pools predomnantly small (I-2 sq. yds.) and shallow.

2. Abundant LWD input provides high levels of channel structure and high

effective cover.

3, The flow was estimted at 1.5 cfs.

4, Gadient was 2 percent, and P:R = 4:6.
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FOREST CREEK

Ri parian Summary

Riparian devel opnent on Forest Creek is heavily influenced by the extremely
wel | -regul ated flows present. The flow regulation is a result of both natura
and man-nade features. Deep glacial till deposits filling the basin in the
upper two-thirds of the drainage store nuch of the precipitation received,
nmetering out the stream flow through dry periods in a large springline area
(RM2.1-2.4). Surface soil and subsoil horizons appear very perneable above
this point, with surface flow intermttent above RM 2.9 (over three mles of
stream channel are present above). The irrigation diversion at RM 1.6 renoves
over 90 percent of the flows at that point (6 cfs), not only lowering the

amount of flow ng water downstream but again affecting the seasonal variation

in flows below the dam

R parian devel opment is highest in Reach Il (RM1.6-2.4) as a result. The
conparatively large surface flows (6 cfs) conbined with abundant spring
activity in the area result in extensive wetland devel opment (50 percent of
the reach length). Tinber harvest (clear and partial cuts) over much of the
reach has increased the light penetration in the riparian zone and has
encouraged greater structural diversity. Lower amounts of surface water,
spring activity and light (dense coniferous canopy) limt the riparian

devel opnent in Reaches | and Ill. Habitat diversity could likely be increased

in those reaches through some selective patch cutting and/or burning to create
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smal | openings (l-2 acres) near the stream or wetland areas. Care should be
taken to select windfirmstands for treatnment; heavy windthrow in and along a

wetland at RM 0.3 (west bank) appears to be associated with an adjacent

clearcut.

Reach |: RM 0.0 - 1.6:

1. The riparian habitat is rated noderate (RCR = 5.8).
2. The valley configurationis a wide, flat-bottomV (70-120 ft. wide

floodplain). RM0.0 - 0.1 is an atypical section, with the stream

entrenched in a narrow V - notch (50 ft. deep).

3. Four habitat units are present: shrub, pole, small and |arge sawtinber.

4. Overstory was conposed of four conifer species: cedar, hemock, grand and

Dougl as-fir.

5. Springs and wetlands are present RM 0.3 - 0.4, 0.8, 1.3, and along the
streamcourse of Trib. A(RMO0.0 - Ql+).

Reach Il: RM1.6 - 2.4

1. Riparian habitat is rated high quality (RCR = 6.8).

14



2. Valley configuration is a very wide flat bottom'V shape, with a
floodplain 120-200 feet w de.

3. Al five habitat units are present.

4. The overstory is simlar to Reach I.

5. Alarge snag patch is present in a partial cut unit at RM2.1. A large
springline on both banks (predomnantly in a clearcut on the north bank)
fromRM 2.1-2.4 contributes approximately 5 cfs to Forest Creek. Wetland

devel opnent s extensive in this area.

6. Tributary Bis a major tributary (1.5 cfs) to Forest Creek at Rl 1.8.
Riparian habitat diversity is noderate due to heavy shading by the
coni ferous overstory (95 percent). Understory groundcover and shrub
devel opment is very low Several large old cottonwoods were observed (two

felled by beavers about 2-3 years ago).

Reach II1; RM 2.4 - 2.9:

1. Rparian habitat is rated high quality (RCR = 6.7).

2. Valley configuration is a wide flatbottom"V" (300-foot wi de fl oodpl ai n,

valley bottom = 150 feet).

15



Four habitat units are present: grass/forb, pole, snmall and |arge

sawt i mber.

The overstory species conposition increases to six with the addition of

spruce and white pine.
Smal | springs and seeps are nunerous in the area, making up nmost of the

creek flow. The creek is intermttent above RM 2.9. The stream fl ows

underground in several areas below that point.

16



FOREST CREEK

Rehabi | itation and Enhancenment Sunmary

Passage Enhancenment: RM 1.3, 1.6, 2.3

Three passage barriers are present, the |owest occurring at culvert C

(RM 1.3) which restricts access to 1.1 mles of potential anadromous fish
habitat. A diversion dam (D, RM1.6) and another culvert (G, RM2.3) also
bl ock passage. Junp pool devel opnent could inprove passage at these sites as
wel | as baffling the culverts. [If anadromous fish are introduced, screening
the ditch entrance would be necessary to prevent |oss of snolts in the
ditchline.

Numerous debris jams are present in the stream and act as partial passage
barriers (see survey map). Partial renoval could rectify this problem
Access is good along nost of the stream from S48 and spur roads in recent
harvest areas. Due to the small size of the stream nmost work coul d be

acconpl i shed using hand tools.

Rearing Pool and Spawni ng Habitat Enhancement: RM 1.6 - 2.9:

Pool size and depth are low in Reaches Il and II1l. Boulder berms or utilizing

the abundant local LWD for log sills could inprove pool scour and raise the

17



levels of the existing pools. These structures could also capture gravels to

provide additional spawning habitat in these areas.

Riparian Diversity Enhancenent: RM 0.0 - 1.6, 2.4 - 2.9:

A predomnnatly coniferous overstory exists along nost of the stream
especially within Reaches | and Ill. Opening up the canopy by small

(I-2 acre) selective patch cuts or burning to increase |ight penetration to
the understory could stimulate deciduous revegetation. Cottonwood planting
woul d greatly benefit the riparian habitat, and could be established by

planting seedlings in areas wth opened canopies and disturbed soils.

Canpground Rehab/ Enhancenent: RM 0. 4:

Forest Creek Canpground (RM 0.4) is a high recreational use area. Terrestrial
and aquatic habitats have been heavily inpacted in the vicinity. Spur road
drai nage problenms north of the canpground, surface erosion and soil conpaction
present rehabilitation opportunities within the canmpground area. Pool
enhancenent in the vicinity could result in increased recreational
opportunities. These projects are of suitable size and scope for volunteer
programs. The canpground also provides a site for an interpretive and
educational display illustrating the fisheries and wildlife habitat managenent

practices within the drainage.
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FOREST CREEK
TABLE | - HABI TAT DATA SUMVARY

REACH (R.M.) STREAM POOLS RIFFLES (%)
HCR § P:R G d A EC BR 1'+ 6-12" 1-6" .1-1" SD D
I (0.0-1.6) 6.1 80 6:4 2 L 3 H 0 * 15 40 25 10 5
II (1.6-2.4) 6.4 90 2:8 &4 L 2 H 0 O 5 35 45 20 4
III (2.4-2.9) 4.8 95 3:7 5 L 1 H (0 I 0 10 50 40 &

TABLE 11 -

Habitat Condition Rating

Percent of stream shaded

Ratio of pool length:riffle length

Aver age gradi ent §°

Average maxi numdepth (L <12", M= 12 - 29", H>30')
Average pool area (sg. yards)

Ef fective cover (L <404, M= 40-60% H >60%
Bedr ock

Sand

Average depth (inches)

Present, but less than 5 percent

FOREST CREEK

FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT.

Speci es
Rai nbow Trout

LEGEND:

~ *Q

REACH TR BUTAR ES
|1 B
M M M

Low (O-5); M= Mderate (6-50); H= H gh (50+)
adult, 1 = juvenile

= habitat suitable; presence reported but not observed

) = habitat suitable, may not be present
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FOREST CREEK

TABLE |11 - SPAWI NG GRAVEL (SQUARE YARDS)
Reach (R M) Totﬁm = GG%_\égl 50 I\/gggs[ zlal
| (0.0-1.6) 208 106 102
11 (10.6-2.4) 68 33 35
[T (2.4-2.9) 14 _1 _1
TOTAL 290 146 144

TABLE |V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (RM TYPE | D # PASSABLE RECOMMENDATI N*
0.0-2.4 Debris jans None P Partial removal
1.3 Cul vert cl N Devel 05:) (burrp pool and
install baffles.
1.6 D version D N I ncrease flow over
dam dam devel op junp pool,
and screen diversion
ditch.
2.3 Cul vert c2 N None; low priority for
enhancenent .
LEGEND: F = full passage
P = partial passage

N= no passage

* Refer to special case formfor barrier characteristics.
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FOREST CREEK
TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Mles Rearing Spamqéng N
(RM) Avail. Pot. P:R  Area Depth 1"-3" -6 Comment s
| (0.0-1.6) 1.3 0.3 6: 4 3 1 89 27 None
I (1.6-2.4) 0 0.8 2:8 2 1 27 7 Potenti al
anadr onous
habi t at
ends at
RM 2.4
111(2.4-2.9) 0.0 0.0 37 1 1 _1 0 None
Tot al 1.3 1.1 117 34
LEGEND:  Avail.: Mles of habitat presently accessible to anadronmous fish
i f introduced.
Pot . : Additional mles of habitat potentially available wth
conpl ete passage enhancement.
P.R Ratio of pool area:riffle area
Area; Average pool area (sg. yds.).
Dept h: Average pool depth (ft.). _
Spawning:  Nunber of sg. yds. of gravels observed in the 1".3" and

3"-6" size classes.
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FOREST CREEK
TABLE VI - LWD HABI TAT QUALITY | NFLUENCE

SP. GRAVELS POOL LMD CHARACTER! STI CS
Reach (R M) Total (9% HO (% Total (9 HO (A OR # L D a Source
| (0.0-1.6) 85 85 LCO 100 Var SM 2 [-2 L
[l (1.6-2.4") 90 100 100 100 Var S 2 1-2 L
11 (2.4-2.9) 90 100 100 100 Var S M 2 1 L
LEGEND:  Total: %of total habitat area dependent on LWD
HQ % of h|?h qual ity habitat area dependent on LWD
R Angle of orientation to flow, Perp = perpendicular, Var =
variabl e . _
#: Nunber of |ogs/structure; S =single log, M= mlti-Iog
L. Average length of |OPS, expressed in channel wdths
D a: Diameter of average logs in feet.

Source: L = | ocal
T= transported
M= mxture of local and transported

TABLE VII - HABITAT AND HYDROLOG CAL FEATURES FCR
SUMMER AND BANRFULL CONDI TI ONS

SUMVER BANRFULL

Reach (R M) W d v q W D Fl oodplain Wdth (Ft.)
| (0.0-1.6) 6 4 8 2 11 9 70- 120

Il (1.6-2.4) 15 33 1 5 16 5 120- 200

11 (2.4-2.9) 3 5 1 1.5 4 5 30

,_
-
z
©

=
=3

t)
t)

S
|

Stream width (f
D d - Stream depth (f
V' - Velocity (feet]{

cond)
Q - Average reach

e
ow in cubic feet/second
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FOREST CREEK

TABLE VII| - TEMPERATURE AND SHADE RELATI ONSHI P
Al R WATER
_TEMP. °F
REACH (R M) DATE FLOV  (cfs) % SHADE  AASPECTA/ W - TIME
| (0.0-1.6) 717/ 83 2 80 SE 52/ 45/ 54/ 45  1300- 1630
[l (1.6-2.4) 7/ 7-8/83 5 90 SE 49/ 40 1830
(11 (2.4-2.9) 7/ 8/ 83 1.5 95 SE 49/ 41 1015
TABLE | X - RI PARI AN HABI TAT SUMVARY
REACH (RM RCR VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streantlass Wetland% Size  Special
Con. Dec. Habi t at
I (0.0-1.6) 5.8 70-120 4 4 0 Il 25 S 1
Il (1.6-2.4) 6.8 120-200 5 4 0 I 50 S 2
[ (2.4-2.9) 6.7 30 4 6 0 Il 30 S 2
LEGEND: RCR Ri parian Condition Rating
F.P.: Fl oodpl ain
HU.: # Habitat Units (H 43 M= 2-3; L <1)
Con: # Conifer Species
Dec: # Deci duous Speci es
Vetland: % streamlength with adjacent wetlands; H >60% M = 25-505;
L <25%
Si ze: Size of Wetlands

S = Small (less than 1 acre)
L = Large (greater than 1 acre)

KAnder son: paw (WP- PJS-5247N)
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Trib. Bis asmll (1.5 cfs) perennial tributary entering Forest Creek at RV
1.7. About 0.8 mle of fair habitat for resident trout, steelhead, and coho

is present. Dense coniferous canopy limts riparian hahitat devel opnent on
this stream

h)
NN O,
~ < 3 4

-

LMD is the mgjor structural conr)onetn inthe Forest Creek channel. Nnety
0

ﬁercent of the high quality pools and spawning gravel s are dependent on LWD
owever, debris | oadi n? insome areas i s so heavy that it may bl ock mgratio
(see survey map). WelT-regulated flows conmbined with heavy debris nloading
reduce the sedinent flushing capility of the stream Parucul arly I'n Reach
| Patial renoval of debris in sone areas may inproe fish habitat.
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The Forest Creek ditch diversion damat RM1.6 is a conplete harrier to fish
mgration. Culvert Cy, downstreamat RM 1.3, is also a conplete barrier.
Devel opin_ Junp pool s bel ow these structures would aid fish passage to 1.9
mles of 3air to good habitat for steelhead and coho ( baffling the cul vert
woul d al'so likely be required). about 90% of the flow (6 cfs) s diverted

here for |_rr|ﬁat|on purposes. The lowered flows belowthis point [imt fish
andriparianhabl tat devel opnent

Alarge springline Issues fromthe valley sideslopes in several partial and
clearcut units, RM2.1-2.4. approximately 5 cfs is added to the streamat
thi spoint. The high anaut of groundwater recruitment on Forest O eek
contrributes to a very well regulated flowregi ne and col d [ow fl ow wat er

tenpertaures (419F)Y,. Tenperature may be liniting fish production,
partm)l cularyly in the uppernpreaches Y ! P

25



R.
\-
'\ '
/
_/
N (
. ] |
\-. [
\=
I
o.-.e‘r
Legend

Diversion ditch: = = =

26

Forest Creek
Stream Order: 3d

Cr aek

Boulder



Le

e S —
. Forest Creek

Survey Masp
icale 4 Iinches: 1 mile
turveyed by: J. Uabel
7. Cailn
7/7-8/83

¢‘ Snag petch
[ B

#} Windthrow pocket
L—---- Iintermittent flow




- STREAMSURVEY VAP SYMBALS -

CLEAR CUT BOUNDARY
RI 11,111 REACH # and SECTION

N 1.0 TRANSECT # and RI VERM LE
JX OBSTRUCTION JX BARRIER
J1,2,3, JAViand #
F( 1,2,3 FALLS, HEIGHT, nd #
€1,2,3 CULVERT and #
B1,2,3 CHJUTE and #
A D VERSI ON STRUCTURE (I = water |Is used for irrigation purposes)
P .S MNE or ROCKPIT SITE
- BR D&E
\ e LANDSLI DE, SLUMP
B s A a4 DEBRI S TORRENT TRACK
O UPPER LIM T OF FISHPRESETN (A - limt of potential anadromous
fish habitat)
QAL BAN EROSI ON ( EXTENSI VE/ SEVERE\
e 3 1.2.3, :MSCELANEQS
@ VETLANDHABI TAT
- ROAD AND | D NUMBER
.ﬁsﬂl
@ EARTHFLOW
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Surveyors:
Dates Surveyed:

Tributary To:

Dr ai nage:

TR Conpart ments:

oW - Cedar 1301
Hazel - Gate 1505
I M GRANT - 1603

HAZEL HOLLOWOANL HOLLOW
BARLON RANGER DI STRI CT

Tom Cain
Doug Kinzey

July 31, 1984(0w)

August 1, 1984 (Hazel)

Jordan Creek (O

Gate Creek (

Wite River

Potential Anadromous Speci es:

Wnter Steel head
Wnter Steel head

é

Oul)
Hazel )

zel

|

County: Wasco

Muth Location:
T2S, R12E, Sec. 31 (Owm)
T4S, RIE Sec. 36 (Hazel)

Wt ershed Area: _
910 acres, 1.4 sq. m. (Ol )
5,500 acres, 8.6 sq. m. (Hazel)

Stream Lengt h:
3.5mles EOM)
7.0 mles (Hazel)

Di stance Surveyed
2.0 mles (OM?
1.0 mle (Hazel)

Stream O der:
[l (On)
11 (Hazel)



The SUMER 1984 Wite River Habitat Inventory included two intermttent stream
systens containing substantial drainage areas. Hazel Hollow, with a drainage
area of 5,500 acres (8.6 sq. m.) and OM Hollow (910 acres, 1.4 sq. m.),

were surveyed for potential spawning areas during high flow conditions. These
streans were also reviewed for their potential downstream inpacts (i.e.,
sediment introduction, thermal concerns, etc.) on Gate Creek (Hazel Hollow)

and Jordan Creek (OmM Hollow).

HAZEL HOLLOW

Hazel Hollow is a seven mle long channel with intermttent flows. |t heads
on Clear Point and initially flows southeast before it turns and flows
northeast to its confluence with Gate Creek (RM 4.6 of Gate Creek). The
Lost-Boul der Ditch enters the Hazel Hollow channel at RM 4.7 and uses it for
0.2 mles before it exits the channel at RM4.5. This ditch carries water
from Forest, Boulder, and Lost Creeks, and captures any flows that may be
present in the upper drainage of Hazel Hollow (RM4.7-7.0). The water is used

for irrigation purposes on Smock Prairie.

The first mle of Hazel Hollow (RM 0.0-1.0) was surveyed on August 1, 1984.

It was dry at the time of the survey. The channel in this area has a very |ow
gradient (0.5 percent) and gravel/rubble substrates. An exception to this is
a one-tenth mle section near the nouth which is 5 percent gradient and

boul der dom nated. Mean high water marks in this area indicate that flows may



not get deep enough for fish passage through this section. |f passage is
possible, 329 sg. yds. of potential spawning gravels were counted in the

Survey area.

The riparian vegetation is sparse and shading is |ow al ong nost of the stream
channel. Planting vegetation could increase shading along the channel but
thermal problens may not be a concern during the periods that Hazel Hollow
flows water. It appears that the streamis dry by early Sumer, before high

wat er tenperatures become a concern.

Sediment introduction into Gate Creek could also be a concern during runoff
events. Cattle grazing inpacts and four stream fords in the survey area could
be sources of sediments to Hazel Hollow. The sedinent |oading may be minimal
due to the apparently short flowng period of Hazel Hollow and the probable
increased flushing capacity of Gate Creek at the time that Hazel Hollow flows
water. Erosion seeding and planting vegetation, as well as reducing the
anount of grazing in the area, could mnimze sedinment introduction into Gate
Creek.



O HOLLOW
Survey Sunmary

OM Hollow is an intermittent, second order tributary to Jordan Creek. Stream

length is 3.5 mles. The lower 1.1 mles are on private |and.

Two niles of the OM Hollow nainstem fromthe mouth to above the road
2730-120 crossing, were surveyed on July 31, 1984, An upstream section, from
RM 2.5 to 3.0 had been previously surveyed in June, 1984, as part of another
project (Barlow KV Qpportunities, 1984). The earlier survey identified |arge
quantities of anadrompus-sized spawning gravels, and possible sedinentation

inpacts to the Jordan Creek mainstem

Approxi mately 10 square yards of spawning gravels suitable for steelhead are
available at the mouth of OM Hollow Above RM 0.1, high gradients

(10-30 percent) for 0.3 mles preclude anadromous use of potential upstream
habitat. FromRMO0.5 to 3.0, gradient is low (3 percent), with gravel the
predominant substrate size class (60 percent of riffle substrate). The stream

was flowing intermttently fromRMO0.2 to 1.0, and dry above this point, in
August, 1984.



Inpacts to aquatic habitat quality associated with tinber harvest occur from
RM 1.1 to 1.6, and RM 2.5 to 3.0, along the OuM Hollow nainstem  Several
tractor fords across and along the stream channel, the nost recent apparently
associated with the Pygny Tinber Sale, have destabilized streambanks and
reduced banksi de vegetation. Up to 50 percent of streambank length in the
harvest units is exposed soil, and blanketing of bottommaterials with a |ayer
of fine sediments is characteristic. Rapid revegetation of these areas could

hel p reduce potential downstream inpacts to Jordan Creek.

KAnder son: paw (WP- PJS-5271N)



Hazel Hol | ow does not appear to (Iqain sufficient flows for fish to pass this 5%
gradient, boul der stretch (RM0.I). If passaqge is E_OSSI bl e, 329 square yards
of potential spawning gravels are available above this area.

The gravel /rubbl e substrate above RM 0.1 coul d provide some wi nter steel head
spawning habitat with spring runoff flows. Rearing habitat is non-existent
during the summer nonths so the juveniles would need to drop into Gate Creek
to teat. Note the sparse overstory of ponderosa pine and oak.



Hgh spring flows coul d nmake these 10 sq. yds. of gravels, at the mouth of O
Hol | ow, suitable for steelhead soawning. OwM Hollowis an intermttent
tributary to Jordan Creek,and has 0.1 mles of potential anadronous fish
habitat available.

Steep (20) streamgradients fromRMO. 1-0. 3 precl ude potential anadronous
fish use above this point. The initial 1.1 mles of Od Hollow are on private
land and any passage work woul d need to be coordinated with the land owner.



OM Hol I ow on Forest Service |and has been inpacted by past and recent

| oggi rgjg Channel downcutting and tractor fords in the E’ygrry Tinber Sale area
havg egeaﬁed bank stability and may be an eventual source of sediments to
Jordan Creek.
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- STREAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI,II,111  REACH # and SECTION

N 1.0 TRANSECT ¢ and RIVERMILE
X OBSTRUCTION X BARRIER
3,2,3 JAM and #
F(" " 1,2,3 FALLS, MEIGHT, and ¢
€1,2,3 CULVERT and #
8,23 CWUTE and #
A DIVERSION STRUCTURE (I - water is used for {rrigation purposes)
¢ MINE' of ROCK PITSITE
— BRIDGE
9 LANDSLIDE, SLUMP
AN DEBRIS TORRENT TRACK
—® SPRING
[0 UPPER LIMIT OF FISH PRESENT (A » limit of potential anadromous
fish habitat)
QALA BANK EROSION (EXTENSIVE/SEVERE)
e 1,2,3, :MISCELLANEOUS
@ VETLAND HABITAT
~~  ROAD AND ID NUMBER
. '-S:m
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PINE CREEK

Barl ow Ranger District

Surveyor: Doug Kinzey
Date Surveyed: September 19, 1984
Tributary to: Badger Creek
Dr ai nage: Wite River
TRl Conpartnents:
Bad%er 1401
Bel I 1503
Rock 1502
Game Fish: Rai nbow

Potential Anadronous Species:
St eel head

County: Wasco

Muth Location:
T.3S., RICE, Sec. 24

latershed Area:
3.37 sq. mles
2160 acres

Stream Length: 3.3 mles

Distance Surveyed: 2.8 mles

Low Flow Wdth: 7 ft.
Stream Order: 111

Average Fish Habitat Condition Rating: 6.6 (Fair to Good)

Average Riparian Condition Rating: 5.4 (Mbderate)



PINE CREEK

Sur vey Summary

A StreamSummary

Pine Creek originates froma spring area near the Valley View Cabin on

Road 4860-140 and flows 3.3 mles east to its confluence with the Badger Creek
mainstemat RM 17.3. Pine Creek drains a watershed of about 2160 acres. It
proHdes about a third (5 cfs) of the Badger Creek low flow at their

conf | uence.

The lower 2.8 mles of Pine Creek were survezed on September 19, 1984. The
drainage is contained within the Badger Creek WIderness Area. Access is
limted to trails. The Post Canp trail crosses Pine Creek at RM 1.0. The
Pine Creek trail branches off at this point and runs along the northern
ridgetop above the streamabout one-half mle fromit.

B.  Geonorphol ogy and \Watershed Characteristics

The val ey configuration of Pine Creek is a flat bottomed - V with noderately
steep (greater than 50 percent) sideslopes. The floodplain width is narrow
(30 feet) in Reach | and very wide (greater than 200 feet) in Reach II.

Al Pine Creek tributaries, at the tine of survey, were dry except for the
65 percent gradient Trib. A (I/10 cfsz5 at RM0.5 and a series of springs
flowng into a large wetland at RN 2.5. This wetland and the sPring-fed
headwat ers of Pine Creek appear responsible for the apparent well-regul ated
nature of the system

¢. Reach Description

Two reaches are identified in Pine Creek, based primarily on valley wdth and
gradient. Reach | (RM0.0 - 2.3) has a very narrow (30 feet wide) floodplain,
a high stream Pradi ent (11 percent), wth numerous fish passage barriers, and
40 percent boulder riffle substrates. Reach Il has a very wide (greater than
200 feet) floodplain, a noderate gradient (6 percent), and a 20 percent
boul der riffle substrate. Pool to riffle ratiois 4:6 in both reaches.

D. Fisheries

The overal|l fish habitat condition rating is fair to good (HCR = 6.6). Good
pool to riffle ratios (P:R = 4:6) and shading (95 percent) are positive
Influences on the score. Limted spawning habitat quality and quantity (snall
beds, less than 30 sq. yards/mle) is the major negative influence.

Despite conditions apparently suitable for fisheries production, no fish were
observed during the survey. A nearly continuous series of passage barriers



(Table I'V) in Reach | may be preventing fish novenent into the system If
passage enhancement work is done to provide access, the entire 2.8 mles
surveyed appear suitable for anadromous use

An alternative approach to providing adult access into this systemcould be
introducing juveniles from the Badger Lake Road crossing (4860-140) at the
headwaters to create a non-sustaining run utilizing the stream as rearing
habitat. The stream section above RM 2.8 to the road (RM 3.3) was not
included in the present survey.

E. Riparian Area

The overal | riparian condition rating is 5 4 (noderate). Negative factors
influencing this score are found primarily in Reach I (RCR = 4.9), and include
the narrow (30 feet wide) floodplain, lack of deciduous overstory, and the
lack of wetlands. Riparian quality inproves dramatically in Reach Il (RCR =
8.5) due to the presence of a large (15 acres) wet nmeadow snag ?atch, rock
outcrops and talus, and the very wde (greater than 200 feet) floodplain.

F. Rehablitation/Enhancenent

A priority for enhancement is fish passage work in Reach | if anadronous
mgration into this streamis desired. Numerous passage barriers occur
between RM 0.0 - 1.5, including a 12 foot waterfall at RM 0.85. Wrk could be
acconpl i shed by hand tools and blasting.

An additional enhancenent opportunity exists in the wet neadow conplex at
RM2.4 - 2.6. Due to the absence of deciduous overstory species, cottonwood
plantings in this area could inprove vegetative diversity.



PINE CREEK

Reach Summary
Reach I. RM 0.0 - 2.3:

1. The valley configuration is a narrow (averaging 30 feet wide), flat bottom

- Vwith noderately steep (5070 percent gradient) sideslopes.
2. The stream gradient is high, averaging 11 percent. Gadient varies from
10 percent to as high as 25 percent over short (100-200 feet)

boul der/bedrock cascade sections (see passage barrier special case forns).

3. Boulders are the predomnate riffle substrate size class (50 percent of

riffle substrate).

4, Riffles domnate the streamarea slightly (P:R = 4:6).

5. Stream shading as high (95 percent).

Reach Il. RM2.3 - 2.8:

1. The valley configuration widens to a very wide (greater than 200 feet),

flat bottom V-shaped valley with noderate (30 percent) sideslopes.

2. Gadient decreases to 6 percent.



Boul ders fall to 20 percent of riffle substrate conposition, with the

rubbl e and gravel size classes increasing to 30 percent each.

Pool toriffle ratio remains 4:6.

Stream shading continues to be high (90 percent).



PINE CREEK

Fish Habitat Summary

Reach I: RM 0.0 - 2.3:

1.

Fish habitat is rated fair to good (HCR = 6.6).

Rearing habitat is fair throughout the reach. Pools conprise 40 percent
of the surface area. Pools are small (4 sg. yards) and shal | ow
(12 inches), with high effective cover. Fifty percent of pool habitat is

associated with LVD

Spawning habitat is limted. Fifty square yards were counted over the
2.3 mles of reach length, of which over half were rated marginal due to

channel placenent. Seventy percent of the gravels are associated with LWD

A nearly continuous series of fish passage barriers (Table IV) presently

precl ude anadronous use of this potential habitat.

Reach Il: RM2.3 - 2.8:

1.

Fish habitat inproves slightly (HCR = 6.8).
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Pool rearing habitat is simlar to Reach |. Average pool surface area
decreases to 2 square yards. The role of LW in pool formation increases

to 70 percent of all pools and 80 percent of the high quality pools.

Spawning habitat remains limted. Fifteen square yards were counted over
the 0.5 miles of reach length, of which two-thirds were rated narginal due
to channel placement. LWD remains associated with 70 percent of the

gravels.

No fish passage barriers were noted.



PINE CREEK

Ri pari an Summary

Reach |1: RM 0.0-2.3:

Riparian condition is rated moderate (RCR = 4.9).

The reach lies within a narrow (30 feet wide) flat bottomto V-notch

V-shaped val | ey.

Structural diversity is high, with all five habitat units (grass-forb,
shrub-seedling-sapling, poles, small sawtinber, large sawtinber) present.
The shrub-seedling-sapling group is less well-represented at the upper end

of the reach than the other groups.

The overstory is coniferous and averages four species. Douglas-fir,
cedar, and western hemock are domnant at the [ower end of the reach.

Spruce and silver fir begin replacing cedar in domnance by the upper end

of the reach.

Rock bluffs and talus outcrops on both sideslopes along over 20 percent of

the reach length are special habitats. A quaking aspen grove is |ocated

in the talus outcrop north of the streamat RM 2.0.



Reach Il: RM2.3 - 2.8:

1. The riparian condition rating increases to very high (RCR = 8.5).

2. The valley bottom widens to greater than 200 feet.

3, Structural diversity is very high. In addition to the continued presence
of all five habitat units from Reach |, a large (about 15 acres) wet

neadow conpl ex and snag patch is located fromRM 2.4 - 2.6.

4, Four coniferous species - spruce, nountain hemock, silver fir, and white

pine are present in the overstory. No deciduous species were noted

5. In addition to the 15 acre wet meadow snag patch at RM 2.4 - 2.6 already
noted, talus slopes south of the stream for over half the reach length are

a special habitat.



PINE CREEK

Rehabi | i t ati on/ Enhancement Summary

Passage Enhancenent: RM 0.0 - 1.5:

At least five logjams and three bedrock chute/waterfall total passage barriers
woul d have to be modified if adult passage into this systemis desired

(Table 1V). An additional five partial passage barriers could use some work
Al logjams could be nodified using hand tools. Boul der/bedrock barriers
would likely require blasting. The 12 waterfall at RM 0.85 would probably

require a laddering device such as an Al aska steep-pass

Lack of deciduous overstory in the wet meadow are bordering this stream coul d

be inproved by planting species such as cottonwood to increase vegetative

diversity.
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PINE CREEK

TABLE 1 -~ HABITAT DATA SUMMARY

REACH ‘R.M.! STREAM POOLS RIFFLES (%)

HCR § P:R G d A EC BR 1'+ 6-12" 1-6" .1-1"
I (0.0-2.3) 6.6 95 4:6 11 L &4 H * 50 20 15 10
II (2.3-2.8) 6.8 90 4:6 6 L 2 H - 20 30 30 10

LEGEND: HCR

S:
'R
G
d
EC.
BR
SD:
D:

p

Habitat Condition Rating

Percent of stream shaded

Ratio of pool length: riffle length
Average gradient épercent)

Aver age maxi mum

Average pool area (sg. yards)

epth (L <12", M= 12 - 29", H »30")

SD

10

Effective cover (L (40 percent, M= 40-60 percent, H »60 percent)

Bedr ock

Sand

Average depth (inches)

Present, but less than 5 percent
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PINE CREEK

TABLE || - FISH SPECI ES OBSERVED AND RELATI VE ABUNDANCE/ 100 PT.

REACH TRl BUTARI ES
Speci es Pine | Pine ||
Rai nbow «C ) « )

LEGEND: L = Low(O 5); M= Mbderate (6-50); H= H gh (SO+)
= adult, j =juvenile
*

= habitat suitable; presence reported but not observed.
() = habitat suitable; may not be present

TABLE |11 - SPAWNING GRAVEL (SQUARE YARDS)
Spawni ng Gravel (Sg. Yds.)
Reach (R M) Tot al Good Mar gi nal
Pine Creek
(0023 50 22 28
11(2.3-2.8) 15 5 10
TOTAL ~65 27 38
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PINE CREEK
TABLE IV - FISH M GRATION OBSTRUCTI ONS

STREAM (R M) TYPE | D # PASSABLE RECOMVENDATI ONS*
Pine (0.0 Boul der Chute BO P | nprove passage wrock bar
Pine (0.1 Bedrock Chute B3 N Blast to inprove passage
Pine (0.15) Logj am J5 N | nprove passage using hand tools
Pine (0.15) Bedrock Chute B2 N Bl ast
Pine (0.2) Logjam J4 N Hand tools
Pine (0.25) Logjam J3 N Hand tool s
Pine (0.3 Logjam J2 P Hand tool s
Pine (0.4 Bedrock Chute Bl P Bl ast
Pine (0.7 Logjam Jl P Hand tool s
Pine (0.9 Waterfall (12') F N Al aska steep-pass
Pine (1.05) Logjam J6 N Hand tools
Pine (1.2 Bedrock Chute B4 P Bl ast
Pine (1.4 Logjam J7 N Hand tools
F = full passage
P = partial passage
N= no passage

*Refer to special case form for barrier characteristics.

TABLE V - ANADROVOUS HABI TAT SUMVARY

REACH Mles Rearing . Spawning ..,
(RM) Avail. Pot. P:R  Area Depth "3MSM 6 Comment s
|  (0.0-2.3) O 2.3 46 4 1 20 20
I (2.3-2.8) 0 0.5 46 2 1 6 6
TOTAL 0 2.8 26 26
LEGEND: Avail.: Mles of habitat presently accessible to anadromous fish
I f introducted
Pot . : Additional mles of habitat potentially available with
conpl et e passsage enhancenent .
PR Ratio of pool length: riffle length.
Area: Average pool area (sg. yds.).
Dept h: Average pool depth (feet).

Spawning:  Nunmber of sq. yards of gravels observed in the 1"-3" and
3"-6" size classes.
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PINE CREEK
TABLE VI - LWD HABITAT QUALITY | NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (RM) Total (% HQO(®) Total (W HO (N OR# L Dla__ Source
| (0.0-2.3) 70 70 50 50 Var SM 2 2 M
I (2.3-2.8) 70 70 70 80 Var SM 1-2 2 L
LEGEND Total: Percent of total habitat area dependent on LWD.
HO: Percent of high quaityy habitat area dependeng on LWD.
R Angle of orientation to flow, Perp = perpendicular, Var =
variabl e.
#: Nunber of [ogs/structure; S =single [og, M= nulti-Iog.
L. Average length of logs, expressed in channel wi dths.
Di a: Dianeter of average logs in feet.
Sour ce: L = | ocal

T = transported
M= nmxture of local and transported

TABLE VI1 - HABI TAT AND HYDROLOG CAL FEATURES FOR SUMMER AND BANKFULL CONDI Tl ONS

SUMVER BANKFULL -

Reach (R M) W d v 0 W D Fl oodplain Wdth (Ft.)
| (0.0-2.3) 7 0751 5 9 1 30
Il (2.3-2.8) 5 1 1 5 6 1.5 200
LEGEND: W w. Stream width (ft)

D, d: Stream depth (ft

V. Velocity (feet/second)

0: Average reach flow in cubic feet/second
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PINE CREEK
TABLE VI11 - TEMPERATURE AND SHADE RELATI ONSH P

Al R WATER

TEMP.C F_
REACH (R.M.) DATE FLOW (cfs) % SHADE ASPECT A/W  A/W TIME
| (0.0-2.3) 9/19/ 84 5 95 E 62/ 48 60/ 48 1330- 1600
Il (2.3-2.8)  9/19/84 5 95 E 67/ 50 1650

TABLE | X - R PARIAN HABI TAT SUMVARY

REACH (RM RCR  VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streantlass Wetland% Size  Special
Con. Dec. Habi t at
| (0.0-2.3) 4.9 30 5 4 0 I 0 0 |
Il (2.3-2.8) 8.5 200 5 4 0 Il 30 L 3
LEGEND:  PCR Riparian Condition Rating
F.P.: Floodplain width in feet
HU: # Habitat units (H 43 M= 2-3; L <1)
Con: # Conifer species
DecL ¢ Deci duous speci es

Wetland: Percent of streamlength with adjacent wetlands:
. H 50 ?ercent; M= 25-50 percent; L 25 percent)
Size: ize of wetlands

S = small éless than 1 acre)

L = large (greater than 1 acre)

KAnder son: paw W- PJS- 5191N)
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This 12 foot waterfall (#Fl) at RM 0.9 may require |addering if access to a
potential 1.7 mles of good upstream habitat is desired. An alternative to

sel f-sustaining runs may be to introduce Luveniles to the upstreamend of the
systemand utilize the streamas rearing habitat.

The arge (15+acres) wet meadow snag patch fromRM2.4-2.6 is a speci al

habitat for this stream [Its size and remote nature make it especially
valuable to wldlife,

16



RM0.25 - At least 7 logjamfish passage barriers (#J3 pictured) and 6
boul der/bedrock chutes, would require nodification to pernit adult passage
through Pine Creek.

RM 0.65 - Boul der substrates and 10% gradient are characteristic of Pine
Creek. Fish habitat is generally fair to good over the section surveyed.
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Pine and Gumjuwac Creeks
Survey Map
Surveyed by: D. Kinzey

September 5,10, 1984
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- STREAMSURVEY MAP SYMBOLS -
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ROCK CREEK
Bar| ow Ranger District

Surveyors: Tom Cain and Doug Kinzey County: Wsco
Hood River

Dates Surveyed: July 26, 30, August 30, _
September 21, 1984 Mouth Locati on:

. , , T.4S., RISE, Sec. 25
Tributary to: Wite River
Wt er shed Area:

TR Conpart nents: 33,760 acres
Bel I 1503 53 square mles
Rocky 1502 ,
Stockton 1501 Stream Length: 16.3 niles
Rock Creek 5 .
Gate 1505 Di stance Surveyed:
Bus 1504 7.0 mles nainstem
| i grant 1603 1.8 mles NF. Rock Creek
Ganefish:  Rai nhowTr out . Low Flow Wdth (Avg.): 5 ft.
Largenouth Bass (reservoir)
Potential Anadromous Species: Stream Order: V
St eel head
Coho
Sockeye

Average Fish Habitat Condition Rating: 4.2 (Poor)
Average Riparian Condition Rating: 4.4 (Mderate)



ROCK CREEK

Survey Summary

A StreamSunmary

Rock Creek is a fifth order tributary to Wite River (RM11.8 of Wite

River). During summer [ow flows Rock Creek generally contributes less than

5 cfs at their confluence. Water withdraw s, at Rock Creek Reservoir and one
bel ow the reservoir, and the dry nature of the | ower drainage area account for
such a lowsunmer flow. Portions of Rock Creek bel ow the reservoir are often

dry during the summer.

The drainage area is approximately 33,760 acres (53 sg. q i.) and is a mx of
Federal, State, and private lands. Roughly 70 percent of the drainage |ies
within the contiguous Forest boundary. The 1974 Rocky Bum burned over
7,000 acres in the drainages of Rock, Threemle, and Gate Creeks. Mich of
Rock Creek, above the reservoir, is inthe burn area (RM9.3-14.6).

A damat RM 8.3 creates Rock Creek Reservoir, an approxi mately 90 acre
i mpoundnent.  The reservoir stores water from Rock, Gate, and Threemle Creeks
(the latter two enter through diversion ditches) for irrigation and

recreational purposes. The Oregon Departnment of Fish and Wldlife annually

stocks the reservoir with trout.



Access to Rock Creek is at road crossings 48 (RM8.0), 4810 (14.7), 4811
(15.0), and 4811-160 (16.0). Additional access i s provided by numerous spur
roads which parallel the stream along both sides from RM 8.8-14.7. Below the

reservoir, 48140 and associated spur roads parallel the south side to the
Forest boundary.

A total of 8.8 mles were surveyed, including 7.0 mles of nainstem
(RM6.7-13.7) and 1.8 mles of North Fork Rock Creek (RM0.0-1.8). Potenti al
anadrowus fish habitat extends to RM 13.3 on the mainstem and RM 0.3 on North
Fork Rock Creek. This includes the rearing potential of the reservoir. Trout

were observed throughout the areas surveyed.

B. \tershed and CGeonor phol ogy

Rock Creek heads on the east side of Gasshopper Point and flows in a
southeasterly direction to its confluence with Wite River. The valley
configuration is typically a flat-bottomV with a narrow floodplain. An

atypical stretch (RM8.8-10.5) is a flat-bottomV with a wide floodplain.

The 1 oss of overstory and understory vegetation during the Rocky Bum and the
subsequent poor revegetation (due, in part, to extensive cattle grazing) have
created | ow stream shade conditions fromRM 9.3-14.5. The low shading is
creating high water tenmperatures (as high as 78°F, 7/84) in the bumarea.

Water quality is also being affected by accel erated sedinent |oading from



unst abl e banks and a lack of in-channel |arge woody debris (LWD) which may

have been removed during salvage and cleanup operations after the fire

Only two perennial tributaries (North Fork Rock Creek and Tributary A) were
identified. These, in addition to nunerous spring seeps and small wetlands
hel p maintain a summer base flow of -2 cfs above the reservoir. Below the
reservoir, groundwater appears to account for the 2 cfs present at the tine of
the survey. No tributaries were identified below the reservoir and no spill
appears to occur at the damexcept through an overflow channel during spring

runoff. The flows throughout the survey area appear noderately flashy

¢. Reach Descriptions

Three reaches were delineated. They are distinguished primarily by floodplain
width, flow, pool to riffle ratio and riparian conditions. Reach |

(RM 6.7-8.3) has a narrow floodplain (40 ft. wde), a flow of 2 cfs below the
reservoir, is pool domnated, and has noderate to high shading from overstory
and understory vegetation. Reach Il (8.8-10.5) has a broader floodplain

(140 ft. wide), twice the flow of Reach I, an even mx of pools and riffles,
and has |ow shade due to the Rocky Bum Reach Il (RM10.5-13.7) has a
floodplain and flows simlar to Reach I, is riffle domnated, and has | ow

shading in the burn area.



D. Fisheries

The overall fish habitat rating is 4.2 (poor). The habitat appears
potentially suitable for steel head (Reach I-111) and coho (Reach I-11). If
streamtenperatures are significantly reduced sockeye sal mon coul d al so be
produced. Despite the low habitat rating, trout were observed in good numbers
throughout the survey area. Electroshocking at three sites in Reach Il showed

an average popul ation estimte of 92 trout/200 feet of streamwith a range of
45-120.

Pool rearing habitat is fair. The anount of pool area is good but lowto
noderate depths (I-2 ft.) and low to noderate effective cover reduce pool
quality.  Spawning habitat is poor with gravels averaging 43 sq. yds./nmile
Sixty-five percent of these are rated marginal quality. Mst of the gravels

counted were in small (I-2 sg. yds.) patches.

The Rock Creek Dam (RM 8.3) a 35 foot high earth fill structure is a tota
mgration barrier, and prevents access to an additional 5.3 mles of potentia

anadromous fish habitat, including Rock Creek Reservoir. No other tota

barriers were identified.

E. Riparian Area

The overall riparian habitat is rated 4.4 (noderate). High riparian diversity

in Reach I, a broad floodplain in Reach Il, and the presence of specia



habitats (rock bluffs, snags, and small wetlands) throughout, have positive
effects on the score. Negative influences include the low riparian diversity
of the Rocky Bum (Reaches Il and I11) and the narrow floodpl ains of Reaches I

and I1l1. Cattle grazing inpacts also reduce the riparian quality.

Riparian rehabilitation efforts were initiated in August 1984 from
RM9.3-10.2.  This primarily consisted of fencing off the floodplain from
|'ivestock, and stabilizing vertical banks by pulling themback to a | ower

angle of repose and planting/seeding them

F. Rehabilitation and Enhancenent

Rehabilitation efforts could center on protecting riparian areas from
livestock. Benefits of such actions could be increased riparian diversity,
increased stream shading, increased bank stability, and decreased sediment

| oading and stream tenperatures. Enhancement opportunities include inproving

pool quality (depth and cover) and devel oping springs for off-channel

|ivestock watering sites.

H. Special Interests

Special interest areas include Rock Creek damand reservoir, the area of the
1974 Rocky Bum the riparian and fisheries rehab/enhancement efforts in

Reach I, and an exceptionally high value wildlife area at the head of North
Fork Rock Creek.



Reach |:

ROCK CREEK

Reach Summary

RM 6.7-8. 3:

1.

Not e.

Reach |1

The valley configurationis a flat bottomV with a narrow

floodplain. The floodplain width varies between 40-70 feet.

The stream gradient is typically less than 1 percent.

The substrate is predomnantly gravel/rubble with a high incidence of

silt, (20 percent of substrate).

The streamarea i s pool dom nated (P:R=8:2).

Shading is low (20 percent) fromRM 6.9 to 7.4, and high (90 percent)

from7.4 to 8.2 due to dense stands of streanside alder.

RM 8.3-8.8 is inundated by Rock Creek Reservoir, an approximately

90 acre inpoundment used for recreation and irrigation.

RM 8. 8-10. 5:

1.

Above the reservoir the valley broadens into a wde, flat bottomV

with an average floodplain width of 140 ft.



2. The streamgradient increases to 3 percent.

3. Theriffle substrate is rubble/gravel with fine sedinents still

present (15 percent of substrate).

4. The streamarea is evenly bal anced between pools and riffles
(P:R=5:9).

5. The reach is within the 1974 Rocky Burn area. Shading is |ow
(30 percent).

Reach I'l1: RM10.5-13.7:

1. The valley narrows to an average floodplain width of 40 ft.

2. The gradient increases to 5 percent.

3, The riffle substrate remains gravel/rubble domnated. Sedinents are

slightly reduced (10 percent).

4, Riffles increase to 70 percent of the stream area.

5. Stream shading remains |ow (20 percent) in the bum area.



North Fork Rock Creek; RM 0.0-1.0:

L. The valley is a flat-bottomV with a narrow floodplain (30 ft. wide).

2. The overall gradient is 8 percent with a range of 5-15 percent.

3, The riffle substrate increases in size frompredomnantly rubble
(RM0.0-0.4) to boulders (RMO.4+).

4, The stream area is an even mx of pools and riffles.

5. Stream shading is 30 percent. The reach is in the Rocky Burn.

North Fork Rock Creek: RM 1.0-1.8:

[N

The valley widens and the floodplain wdth increases to 200+ ft.

2. The gradient decreases to 6 percent.

3. Extensive cattle damage to banks results in a substrate conposed of

60 percent silt.

4. Riffles conpose 60 percent of the stream area.

5. Shading decreases to 10 percent.



ROCK  CREEK

Fish Habitat Summary

The overall fish habitat is rated poor (4.2). Factors contributing to the |ow
score are the | ow summer flows, poor stream shading (Reaches Il and I11), the
generally low to moderate pool quality, and the high silt contents of the
substrates. Although habitat conditions are generally poor, noderate nunbers
of rainbow trout were observed throughout the survey area. El ectroshocking in
Reach Il indicates an even higher presence of trout. An average popul ation
estimate of 92 trout per 200 foot site, was calculated for the 3 sites. The
sanpling may indicate the cumulative effects of tenperature and sediments on
downstream habitat quality. The |owest site had the fewest fish captured (45)
and |ow nunbers of legals (4). The mddle site had the nost fished captured
(120) but only one legal fish. One hundred and eleven fish were captured at
the upper site and 14 were legal. Nunerous scuplin were also captured at the
upper site, while only one was caught at the mddle site and none at the

[ owest site

The habitat appears suitable for potential coho salmon (Reach | and I1) and
steel head (Reaches I-II1, through RM 13.3). Sockeye salnon could also be
produced in the reaches above the reservoir if significantly |ower water
tenperatures could be achieved. An additional 0.3 nmles of potentia

steel head habitat is available in North Fork Rock Creek
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The Rock Creek dam (RM 8.3) was the only total passage barrier identified.
Passage would need to be created, or facilitated by trap and haul of returning
adults, if utilization of all the potential habitat above the dam were

desired. Screening the irrigation ditch intake in the reservoir would need to

be done to prevent losses of smolts during downstream mgration

Rehabilitation and enhancenent efforts, funded by the Forest Service, were
conducted in Reach Il during August 1984. Project work included fencing

0.9 mles of riparian area, bank pull-back and stabilization, pool

devel opment, and planting deciduous species. Mre than eighty boul der and Iog
structures were constructed to inprove the fish habitat. The benefits shoul d
be an increase in riparian vegetation, stream shading, and inproved pool

quality. A decrease in sedinment |oading and streamtenperatures should al so

result.

Reach |: RM6.7-8.3

1. The fish habitat is rated 4.6 (poor). Despite this score, a
relatively high number of legal sized trout were observed. These

could be from fish stocked in the reservoir and washed down through

the overflow channel
2. Pool rearing habitat is good. The stream area is pool dom nated

(80 percent). Pools are typically large (20 sq. yds.) with noderate

depths (1-3 ft.) and moderate effective cover provided by overhangi ng

11



vegetation.  Sedinment deposition is conmon in pools. The water

temperature at the time surveyed (7/30/84) was 69°F.

Spawning habitat is poor. Only 72 sg. yds. of gravels were count ed.
Over 80 percent of the gravels are of a size suitable for potentia
anadromous wutilization. Seventy percent are rated marginal quality.

Sedinents in the gravel interstitial spaces could reduce potentia

Passage through the reach is fair. Numerous small debris jans
(RM6.9-8.0) could be partial barriers during lowflows. A 1 appear
passable with high flows. Partial renoval could be done to insure
passage. The dam for Rock Creek Reservoir is at the upper end of the
reach.and is a total barrier. An additional 4.5 mles of potentia

anadromous stream habitat and approxi mately 90 acres of |ake habitat

The fish habitat is rated 5.8 (fair).

3.
egg survival .
4
exi st above the dam
Reach I1; RM 8.8-10.5:
1
2.

Rearing habitat is fair. Pool area and quality decrease from the
previous reach. The pool to riffle ratio is 5:5. Pools average
6 sq. yds. in size with low to noderate depths and moderate effective

coverfrom vegetation and LWD. An atypical portion imediately above

12



the reservoir (RM 8.8-9.3) is simlar to the good rearing habitat
found in Reach |. Beaver activity in this area has created good
pools (20 sqg. yds., nod. depths), with a dense al der understory
providing high effective cover. The water tenperature ranged from
56°F - 62°F. Thernographs placed at RM 9.3 recorded tenperatures as

high as 78°F (July 1984).

3. Spawning habitat inproves slightly. One hundred square yards of
gravel (59 sq. yds./m.) were counted and greater than 50 percent of
these are suitable for potential anadronous utilization. Gavel
quality also inproves with 50 percent of the gravels rated as good

quality.

4. No passage barriers were observed.

Reach 111: RM10.5-13.7:

1. The fish habitat rating decreases to 3.9 (poor). Potential

anadromous fish habitat extends to RM 13.3.

2. Rearing habitat is poor as pool area and quality decrease from the
previous reach. Riffles donminate the stream area (70 percent) and
pools are typically small (2 sg. yds.) with shallow depths (1') and
low effective cover. The water tenperature ranged fromsz°r to 620F

(8-30-84).
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3. Spawning habitat quality and quantity decreases from the previous
reach. Qver 70 percent of the 128 square yards of gravel counted are
rated as marginal quality. Fifty percent are of a size class
suitable for potential anadromous utilization. The gravels average

40 sq. yds./mle.

4, Nunerous small debris jans (RM 11.0-11.5) could act as |ow flow
passage barriers, but appear to be passable with higher flows.

Partial renoval could insure passage.

North Fork Rock Creek; RM 0.0-1.0:

1. The fish habitat is rated 3.5 (poor). RM0.0-0.3 is suitable for

potential anadromous utilization. Trout were observed throughout the

reach.
2. Pool rearing habitat is poor-fair. Pools conpose 50 percent of the
stream area and are typically small (2 sg. yds.), shallow (less than

1 ft. deep), with high effective cover.

3. Nne square yards of gravel were counted with 40 percent suitable for

potential anadromous use and 90 percent rated marginal quality.

4, Partial removal of small debris jams could inprove passage
(RM0.0-0.3).
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North Fork Rock Creek;: RM 1.0-1.8:

1. The fish habitat rating decreases to 2.3 (very poor). Extremely |ow
flows (0.1 cfs), poor shading (10 percent), and heavy sedimentation
reduce the habitat quality. Low nunbers of trout were observed
through RM 1.8

2. Rearing habitat is poor. Pools are small and shallow (less than

1sg. yd. and 1 ft. deep) with low effective cover.

3. No gravels were counted

4, The 4810-140 culvert (RM 1.0) is a junp (3') and velocity (4 percent

gradient) barrier to trout.
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ROCK_CREEK

Ri parian Habitat Summary

The overall Riparian Condition Rating is 4.4 (moderate). Positive factors
influencing this score include the riparian habitat diversity in Reach I, the
wide floodplain in Reach Il, and the presence of special habitats (wetlands,
rock bluffs, and snags) along portions of the stream Negative factors
include the inpacts of cattle grazing, loss of overstory shading (Reaches Il

and I11) due to the 1974 Rocky Burn, and the narrow floodplains of Reaches |
and I11.

Riparian rehabilitation in Reach Il (RM 9.3-10.2) was initiated in August

1984. These efforts included fencing the riparian area from cattle,

devel opnent of a watering trough for an alternative source of water, pull back
of vertical banks, erosion control seeding, and planting cottonwoods.
Anticipated results are a recovery of riparian vegetation by mnimzing
grazing inpacts in the floodplain, and inproving water quality by reducing

sediment |oading and water tenperatures.

An exceptionally high value wildlife area occurs on North Fork Rock Creek
(RM1.6+). The conbination of a large (approx. 30 acres) snag patch, a large
(approx. 20 acres) sedge meadow wetland, stands of quaking aspen, a
fish-bearing stream and a rocky knob adjacent, give this area a

di sproportionate value for wldlife. Good browse is also abundant upslope.
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This area is currently fenced, but cattle are inside the exclosure and are

inpacting the wetland. Cosing the gate along the fence could elimnate

access to livestock and reduce the degradation of habitat.

Reach |

RM 6. 7-8. 3:

Reach I1;

The riparian habitat is noderate (RCR=5.3).

The valley configuration is a narrow, flat-bottomV, with an average

floodplain width of 40 ft.

All five habitat units (grass-forbs, shrubs-seedlings-saplings,

poles, large and small saw tinber) are present.
An average of two coniferous species (Douglas-fir, grand fir, and

ponderosa pine) and one deciduous species (oak) were observed in the

overstory.

Special habitats observed were rock outcrops (RM 6.7-7.2) and small
wet|ands (RM 8.0-8.3).

RM 8. 8- 10. 5:

L.

The riparian habitat remains moderate quality (RCR=5.7).
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2. The valley broadens and the average floodplain width increases to
140 ft.

3, Only two habitat units were observed: grass-forbs and
shrubs-seedlings-saplings. Poles, large and small saw tinber were
destroyed in the 1974 Rocky Bum (RM 9.3-10.5). An atypical stretch
(RM 8.8-9.3) has four habitat units, with large saw tinber |acking.

4, No overstory is present in the bum area. An overstory of ponderosa

pine occurs fromRM 8.8 to 9.3

5. Special habitats observed were wetlands (RM 8.8-9.3) and a snag patch
(RM 10. 3-10. 5).

Reach I11; RM10.5-13.7:

1. The riparian habitat is rated 3.9 (poor).

2. The valley narrows to a flat-bottom V with an average floodplain
width of 40 ft.

3. Habitat units in the Rocky Burn are grass-forbs and

shrubs- seedl i ngs- sapl i ngs.

4, No overstory is present.

18



5 Rock outcrops (RM10.8-11.3), snag patches (RMIQ5-10.7), and snal |
spring seep/wetlands throughout the reach are the special habitats
present. Two spring areas (RM 13.1 and 13.3) add approxi mately
50 percent (1 cfs) of the flowin this reach. Cattle damage
(tranpled soils and banks) was evident at the springs and they could

be fenced for protection.

North Fork Rock Creek: RM 0.0-1.0:

1. The riparian habitat is rated 4.2 (noderate).

2. The valley configuration is a flat bottomV with a narrow floodplain

(average width = 30 ft.).

3. Habitat units are simlar to Reach Il of Rock Creek (grass-forbs,

shrubs- seedl i ngs- sapl i ngs) .

4, No overstory is present.

5. Small wetlands along 10 percent of the reach are a special habitat.

North Fork Rock Creek: RM 1.0-1.8:

1. The riparian habitat quality remains noderate (RCR=5.9). The hi gher
score reflects the value of the high quality wildlife area (RM1.64)

and the broader floodplain wdth.

19



The valley configuration is a very wide flat-bottomV with a

floodplain wdth greater than 200 ft.

Habitat units remain grass-forbs and shrubs-seedlings-saplings.

No overstory is present.
Special habitats located at RM 1.6+ include an approximtely 30 acre

snag patch, a large sedge neadow wetland (approx. 20 acres), and a

rocky knob. Stands of quaking aspens are also in this area.
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ROCK CREEK

Rehabi | i tation and Enhancenment Summary

Li vestock Fencing, RM 6.7-7.5, 13.1, 13.25, 13.7, N. Fork RM 1.0-1.8:

Livestock inpacts to streanbanks, substrates, and streamside vegetation are
noderate to heavy along the entire stream length surveyed. Areas in which
inpacts are particularly severe include the [ower section of Reach I, fromthe
Forest Boundary (RM 6.7) to RM 7.5, where dense streamside alder stands begin
protecting the channel; the special habitat sedge wetland snag patch and
downstream channel of Reach Il, North Fork Rock Creek (N Fork Rock Cr.

RM 1.0-1.8); and the special habitat cottonwood spring areas south of the
mainstemat RM13.1, 13.25, and 13.7. These latter spring areas, 1-2 acres
each, could be developed with watering troughs to provide |ivestock water
while protecting the springs themselves. Mich of Reach Il, North Fork Rock
Creek, fromRM 1.4 to above 1.8, is already fenced, but a gate bel ow Road 4810
was open and cattle were inside the exclosure during the survey. Another

high-priority fencing area, RM 9.3 to 10.0, was fenced this year as part of
the Rock Creek Riparian Rehabilitation project.
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Deci duous Planting, RM 9.4-13.7, N. Fork RM 1.0-1.6:

Summer water tenperatures in 1984 were recorded as high as 78°F on Rock Creek
in the Rocky Burn area, with diurnal fluctuations as great as 20°F. Planting
fast-grow ng deciduous species, such as cottonwood, along the streamin the
Bum area woul d hel p reduce stream high tenperatures and stabilize daily
fluctuations. Additional benefits would include inmproving bank stability and

increasing riparian vegetative and structural diversity for wldlife.
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ROCK CREEK
TABLE | - HABI TAT DATA SUMVARY

REAH (R M) STREAM POCLS R FFLES (%
HCR S P:R G d A EC BR 1'+ 6-12" |-6" A1

Rock Cr. Mainstem
1(6.7-8.3) 4.6 90 82 1 M 20 M - 10 20 40 10
1(8.8.10.5 5.8 30 55 3 L-M6 M - 40 35 10
111(10.5-13.7)3.9 20 3:7 5 L 2 L - 5 20 50 15
North Fork Rock Creek

0.0-1.0) 3.5 30 55 8 L 2 H - 40 30 20 10

1.0-1.8) 2.3 10 46 6 L 1 L - - - 10

LEGEND: HCR  Habitat Condition Rating
S: Percent of stream shaded
PR Ratio of pool length:riffle length
G Average gradient
d: Average maxi numdepth (L » 12", M= 12 - 29", H ¢ 30")
A Average pool area (sgq. yards)
EC. Effective cover (L » 40% M= 40-60% H ¢ 60%

BR: Bedr ock

SD: Sand

D Average depth (inches)

*: Present, but less than 5%
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ROCK_CREEK

TABLE Il - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT.
REACH TR BUTARI ES
Speci es A I N.F. Rock Creek: | Il
Rai nbow Trout (a) M M M L M
Rai nbow Trout (]) M M L M M

LEGEND: L = Low (O5); M

Moderate (6-50); # = H gh (50¢)
a = adult, j

juvenile

* = habitat suitable; presence reported but not observed.
()= habitat suitable; may not be present

TABLE 111 - SPAVWNI NG GRAVEL ( SQUARE YARDS)

Spawning Gravel (Sg. Yds.)

Reach (R M) Tot al (00d Mar gi nal

Rock Cr. Minstem .

| (6.708.3) 12 20 52

[1(8.8.10.5) 100 52 48

[11(10.5-13.7) 128 35 93

N.F. Rock Creek:

0.0-1.0 9 1 8

1.0-1.8 0 0 0

TOTAL 309 108 201
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TABLE |V -

ROCK CREEK

FI'SH M GRATI ON_OBSTRUCTI ONS

|ID#

RECOVMENDATI ONS*

STREAM(R. M) TYPE
Rock Cr. Minstem
6.9-8.0 Debris jans
8.3 Dam
12.4 Debris jans
N.F. Rock Creek:
1.0 Cul vert
LEGEND: F = _
P = partia
N=

full passage

no passage

Partial [ow flow
barriers.

Possibly create
passaf;e t hrough
overflow channel .

pear passable
Wth high flows.
Could do some

partial renoval.

Above anadr onmous
habitat. Barrier
to trout.

*Refer to special case form for barrier characteristics.
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TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Mles Rearing Spawalag
(RM) Avail. Pot. P:R  Area Depth 1"-3"  3"-6" Comment s
Rock Cr. Mainstem
| (6.708.3) 1.6 - 8:2 20 2 39 27 Rock O
Res. dam
@RM 8. 3.
[1(8.8.10.5) - 1.7 5:5 6 |-2 37 17
[11(105-13.7) - 2.8 37 2 1 66 -
N.F. Rock Creek.
(0.0-0.3) - 0.3 55 2 1 1 0
TOTAL 1.6 4.8 143 44
Peqend: i | . Mles of habitat presently accessible to anadromous fish
if introduced.
Pot . : Additional mles of habitat potentially available with
conpl ete passa?e enhancenent .
P.R Ratio of pool Tength : riffle length
Area: Average pool area (sg. yds.).

Dept h: Average pool depth (feet). _
Spawning:  Number of Sg. Yards of gravels observed in the |"-3" and
3".6" size classes.
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ROCK CREEK

TABLE VI - LWD HABI TAT QUALITY | NFLUENCE
SP. GRAVELS POOL LW CHARACTERI STI CS

Reach (RM) Total (W HO (%W Total (99 HO (YW OR ™ # L[ Da_ Source
Rock Cr. Mainstem
1(6.7-8.3) 30 * 30 5 Per p. M 1 -2 T
I1(8.8-10.5) 40 35 50 70 Perp/Var. SM 2 1 L
[11(10.5-13.7) 65 60 70 80 Perp var. M [-2 I M
N.F. Rock Creek.
0.0-1.0 100 100 40 100 Per p. M2 1 T
0.0-1.8 -- -- 50 100 Var S -2 1 L
LEGEND:  Total: Percent of total habitat area dependent on LW

HQ Percent of high quality habitat area dependent on LW _

OR: Angle of orientation to flow Perp = perpendicular, Var = variable

#: Nunber of |ogs/structure; S =single log, M= nmulti-Iog

L: Average length of IO?S, expressed in channel widths

D a: Dianeter of average [ogs in feet

Source: L = |ocal

T = transported
M= mxture of local and transported
TABLE VI1 - HABI TAT AND HYDROLOG CAL FEATURES FOR SUMVER AND BANKFULL CONDI TI ONS
SUMVER BANKFULL

Reach (R M) W d v o) W D Fl oodpl ain Wdth (Ft.)
Rock Cr. Mainstem
| (6.708.3) 4 0.5 | 2 1 l 40
I1(8.8.10.5) 5 0.4 2 4 6 | 140
[11(10.5-13.7) 4 0.3 15 2 6 0.6 40
N.F. Rock O eek
0.0-1.0 2 025 1 0.5 4 0.75 30
1.0-1.8 2 0.1 05 0.1 5 1 200+

W, W, Stream width (ft

D, d: Stream depth (ft

v: Velocity (feet/second)

02 .Average reach flowin cubic feet/second
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ROCK CREEK
TABLE VI 1| - TEMPERATURE AND SHADE RELATI ONSH P

Al RFWATER
TEMP.° F
REACH (R M) DATE FLOW (cfs) % SHADE ASPECT A/W  A/W TI ME
Rock Cr. Mainstem
136. 7-8.3) 7/ 30/ 84 2 90 E -- 82/ 69 1815
1 €8. 8-10.5) 7/ 26/ 84 4 30 SE 62/56 72/62 0900- 1100
[11(105-13.7) 8/30/84 2 20 E 48/ 48 69/ 62 1030- 1245
N.F. Rock Creek:
%0. 0-1. Og 9/ 13/ 84 0.5 30 SE -- 74159 1145
1.0-1.8 9/ 13/ 84 0.1 10 E _— 64/ 58 1500
TABLE | X - R PARI AN HABI TAT SUMVARY
REACH (RM  RCR VALLEY VEGETATI ON AQUATI C
~  FP (ft.) HU Overstory Streantlass VetTand% Size  Special
Con. Dec. Habi t at

Rock Cr. Minstem

136. 7-8.3) 5.3 40 5 2 1 | 15 S 2
1 58. 8-10.5) 5.7 140 2 0 0 | 20 S |
111(10.5-13.7)3.9 40 2 0 0 [ 10 S-L 2
N.F. Rock Creek:

EO. 0-1.0) 4.2 30 2 0 0 | 30 S 2
1.0-1.8) 4.9 200+ 2 0 0 | 10 S 2

LEGEND. RCR Ri parian Condition Rating
F.P.: Floodplain width in feet
HU.: # Habitat units (H » 4., M=2-3, L ¢ ]
Con: # Coni fer species
Dec: # Deci duous speci es

\tiand: Percent of stream length with adjacent wetlands:
g!-l >50% M = 25-50%, L <25%

|ée of wetlands

L

Size:
smal | }Iess than 1 acre)
large (greater than 1 acre)

KAnder son: paw ( WP- PJ-5148N)
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Reach | (RM 6.7 - 8.3) contains the best pool rearing habitat in the area
surveved. Pools are large (20 sq. yds. Y with noderate depths and noderate

effective cover. The pool to riffle ratio is 82 which is largely influenced
by nunerous beaver danms fromRM 7.3 - 8.0.

Sedi ment deposition is a comon probl emthroughout Rock Creek. Pool bottons
are frequentlv covered with silt and riffle substrates contain as high as 20%
fine sedinents. Reduced bank vegetation and bank stability, due to cattle

grazing, likely aggravate this problem
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H gh water tenperatures are concerns in Reaches || and IIl, where Rock Creek

flows through the area of the 1074 Rocky Burn. Shading is low (20 - 30% due
to the loss of the overstory during the fire. The subsequent recovery of the
riparian vegetation has been depressed due to |ivestock grazing. Tenperatures

as high as 780F were recorded during the sumer

Rehabi litation and enhancenent work in Reach Il included slopin? and
stabilizing vertical banks, pool devel opnent, fencing off the floodplain from
cattle, planting deciduous F ant species, and erosion seeding. An increase in
the riparian vegetation could increase hank stability, stream shading, and
effective pool cover. Less sedinent |oading and | ower streamtenperatures

could also result.
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A large (30 acre) snag patch, a 20 acre se_d(r;e nmeadow wet | and, and stands of
%am ng aspen create an exceptional wildlife area at the head of North Fork
ck Greek (RM1.6 - 1.8).  An adjacent rocky knob also adds value to this

area. Cattle damage to the wetland could be reduced by insuring that
l'ivestock cannot get into the exclosure that currently surrounds this site.

The fish habitat in Reach Il (RM10.5 - 1.3.7) is rated as poor, (HCR = 3.9).
Pool and spawning habitat qualitv is poor during |ow flow conditions.

Steel head coul d potentially utilize the habitat throuqlh RM13. 3 during high
spring flows. Nunerous snall debris jams (RM11.0 - 12.0) act as | ow flow

barriers but appear passable with higher flows. Photo taken at RM11.9.
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- STREAM SURVEY MAP SYMBCLS -

CLEAR CUT BOUNDARY
R},11,111  REACH# and SECTION

T 1.0 TRANSECT # and Rl VERM LE
W OBSTRUCTION K BARRER
3,2,3, JAM and #

F(  )1,2,3 FALLS, HEITHT, and #
0,2,3 CULVERT and #

81,2,3 CHUTE and #

A DI VERSI ON STRUCTURE (I - water |'s used for irrigation purposes)
> ¢ M NE or ROCK PI T SI TE

- BRI DGE

9 LANDSLI DE, SLUWP
AAA~D DEBRI'S TORRENT TRACK

cnerr® SPRING

¢
V.V.

UPPER LIM T OF FISHPRESENT (A =linit of potential anadromous
fishhabitat)

BANK ERCSI ON ( EXTENSI VE/ SEVERE\
1.2.3, :MSCHLANEQS

%
@ VETLANDHABI TAT

o m"’ ROAD AND | D NUMBER

@ EARTHFLOW

34



Tulvert a_A_ see --IL\.LA_E_&L .i[ég/a_‘} '

Gradlent grester thea 24 - !u

lunl Nn lo Azch Open Arch [ ATRITTTY G

fiﬂf\l‘l

Length of “';“l' lo_.. fe. Dismster of uluuu? S x-5.- .

Are baffles preseat? YVes Ne. . J. .
lusping distance inte culvert (rem .om lu.u 2 .
Pesl preseat belew culvert! u-.n

icresn above culverts Wideh %_ o gradient 1%

itzvesn floviag weter: Yes [
N ]

ha‘!z-f.!i-mmhs_u.w . 2;4.

10 " vua 8, d-o:-..?_’_ "

Wa Jvta.(

. écf-s
,m

szadiont greater thaa 14%s '“

type of structure (chech)
Bound Pipe Son Avch Open Arch Open Bex - Elspeical

@F\f\f_lo

usngth of structure _12 fe. Otemster /l stsucture __3_ . )

irs balfles present? Yes

lumping distance inte culvest (con posls Neight é

'sel praseat below culverts Llangth
icrean abeve culvests Wideh. :5 .udlnc

lccean (Joving uun Yeo

Ochar conments: ' l' 2 O’ /=
A NFIQM.Q Mm,l; &ju,fgw]:l :;E'E/m

V\a.\o tat 4\”0@— Cu\uex"}‘-

_5; uuni_ mn_&_ |

>

Culvert | Strese EE————— e—
. Cradient graster tham 10hX: - Yas . e, ‘

Tyre of structure (chec! ls)
Reund Pipe Box zch Opea Avch

S, Diameter of structure fe. i

tangth of strusture p—

Axe baffles present? Yeo Ne. : . :

Junping distance inte culvart (zem posl} l-l.k

Pesl preseat belew culverts lalnh__ __ » Vidth e ‘.”. ’
]

.'“m _. °

Steean sbove culverti Imul

Strean {loviag weter: YVes ‘e

Culvert # {1 ] Bate ———
Cradient greater thaa 14K: Yoo Ne.

Type of strucgure (chech)
Bound Pipe Box Arch Open Arch Open Bes - Eisptical

O/\f\f—lO

Length of structure ________ ft. Dismeter of structure m——

Are balfles preseat? Yes (%

Jusping distence inte culvert frem poel: Belght
Pool preseat belew culverts Langth - ', width | ¢, depth
Stresm sbove culvert: Uidth.

.. .'““.'. _—. .

steean (leving unn' Yes . e

Othar commentes

Open Bon [ TVETTTYY

oOoan N



. . wom—icm WV PER I WNTIT YNRIQVITINIIES

. Sfu_cu/ Case E.r.-. - If-'lua'u._r-.'a" _
rHi Fork Ro‘k Trn A '

218 L5 — SireLK&fJﬁ.DA&: 8-30-84k:

ll.lB Ll e Slreamn ______Dale _ ______
%:_Z‘ ZOT e __Gnratient 7 o 3

JPee o TaT e _Gratient _ ...
aer L xDepnozfﬂ- R Hls ot € e F uepﬂ.__a-_mm. &ie
R.O.25 _ef.s. . _Muw, wioru, ._Z.{-’i- Q cfis _Mulw, oy L%

Poor feeut habiiat, 5a.ng.\ 4_& - i

“owall aravel ‘)“‘Os-\fro&e P o -
‘m’ N ST
rie Lo A Slreaw R“'[‘ Dm\'e q_zmq":leb b S{fcm______ Date _ -
h'_i..rﬁfq—._gﬂ.ﬂﬂltn‘b % ... Peec o Tar . _Gratient o
LD -\—-..F‘ X Depm: oR 228 (- _RveL _L__li[s _WioTw .'__ fe X Depﬂ\.__ﬁ' RNEL . &

Q. -Q—'——'c £i5. . M. w
Ve i‘k\ poo¥ *rou*' \":g‘:f“%v\—o_& _Q .-
Ciot ‘doserved. Barrier ¢u\ueﬂ'

neal . Ao \'\

e£.s. .M, wioTu_ Le

SHreas

s LD, ..' .Dale___ __. TRIE Tl e Sitcau_ _oate _
20 o EOT . __GaaRient e oo ?q-r_.-.-._'.l_:et--'.—.-;_.c:.vf!.as\sni'—.
Qen —Ff& XDepmn_— f‘l’_k“!b-___..f\[s ] WioTw
. e£i8. _Matw, wiomu. ] _Q,

s ..

&l

efs. _Muw, wiomu L%

(o J:'Dep'n\-'_. €t Ryew.

(31 -] Lbl..— Hreas -D.R ——— C——. 4 IﬂlB Jr o . j{'f‘“_——- Date _ .
2L o _LOT e __GQaadient .Io _..__: ._Pﬂi.-—-_:ﬂt-.———.._..a.ﬂ-ap\.tht : /s -

, &s.
e£iS._Malw, ssiomw. 2P

&

. c.{.s Ty -M'uﬂwl -u' °:r-“- -—‘—-&-

nomw ¢t X Deprn—f(t _Rveu

r

ot €4 __X Depruo—F Ruew

Q.

36



GUMJUWAC CREEK

Bar| ow Ranger District

Surveyor: D. Kinzey County: Wasco
Date Surveyed: Septenber 5 1984 Mouth Location:

T.3S., RICE, Sec. 10
Tributary to: Badger Creek it ershed Area:

1,212 acres

1.9 sq. mles

Drainage: Wite River
TR Conpart nments:

Badger 1401 _
Flag 1402 Stream Length. 1.5 niles
Game Fish: Rainbow trout Di stance Surveyed:
0.7 mles
Potential Anadronous Speci es. Average Low Flow width: 8 ft.
St eel head

Stream Order: 1V
Average Fish Habitat Condition Rating: 6.6 (fair to good)
Average Riparian Condition Rating: 4.4 (noderate)



GUMUWAC CREEK

Survey Summary

A Stream Sumary

Qun uwac Creek heads in the near-vertical walled rocky ridgetops between
Qunsi ght Butte and Lookout Mountain, flow ng southeast about a mle and a half
to its confluence with the Badger Creek mainstemat river mle &RM 20.1. It
is a fourth-order stream draini n? a watershed of approximtely 1,212 acres.

Qunj uwac Creek provides about half (8 cfs) of the Badger Creek |ow flow
discharge at their confluence.

The drai naPe i's wholly contained within the Badger Creek WIderness Area.
Access is linmted to trails. The Badger Creek trail crosses Gunmjuwac Creek at
RM0.1. The Gunmuwac Creek trail parallels the northwest side of the stream
for most of its length. Road 3550 runs along the western edge of the drainage.

This survey was conducted Septenber 5, 1984, fromRM 0.0 to 0.7. This is the
probabl e extent of potential anadromous habitat.

B. Watershed and Geonor phol ngy

The vall ey configuration of Gumjuwac Creek is a narrow (30 feet wide), flat
bottomed V-shape with noderately steep (SO-70 percent) sideslopes within the
area surveyed. The basin has a major fork at RM 0.7. Flows appear flashy.

¢. Reach Description

Qunm uwac Creek is characterized as a single reach over the area surveyed.

G adi ent averages 12 percent, varying from 10 to 14 percent. Smal| boul ders
|-3 feet in dianeter conpose 40 percent of the riffle substrates. The stream
isslightly riffle dominated (P:R=4:6). Large woody debris (LWD) is

associ ated with 40 percent of the high quality pools and 60 percent of the
high quality spawning gravels.

D.  Fisheries

Fish habitat rates fair to good (HCR = 6.6). Good summer base flows, a

bal anced pool to riffle ratio, high riffle quality, and shading all contribute
positively to the score. Pool quality (shallow depths and small area) and |ow
spawni ng gravel counts (30 yards/m| e{ are negative factors reducing the score.

No fish were observed during the survey, perhaps due to low light conditions.

Habi tat appears suitable for resident rainbows and, potentially, steelhead
trout.

E. Riparian Area

The riparian condition rating is noderate (RCR = 4.4). The narrow valley
bottom (30 feet wide), and lack of deciduous overstory or special habitats,
ne%atlvely_lnfluence the score. Hgh structural diversity, with all five
habitat units present, is the major p05|2t|ve I nfl uence.



F.  Rehabilitation/ Enhancement

I nproving passage at barriers located at RM0.15 0.3, and-O.5 is a priority
i f anadronous use of this streamis desired.

Structural enhancenent in the formof |og sills/boul der berms, both to inprove
rearing habitat and to retain spawning gravels, could inprove fish production
throughout the reach. Due to access and the w | derness designation of the

drai nage, work would likely need to be performed using hand tools and native
materials.



GUMIWAC CREEK

Reach Sumary

Reach | : RMO0.0-0. 7:

1,

The valley configuration is a narrowéSO feet wde), flat-bottom V-shape,
with noderately steep (60 percent) sideslopes.

Gadient is high (12 percent).

Boul der/rubble conprises 70 percent of the riffle substrate.
Riffles are slightly domnant (P:R = 4:6).

Stream shading is high (90 percent).



GUMIUWAC CREEK
Fi sh Habi t at Summary

Reach |: RM 0.0-0.7:

1.
2.

Fish habitat is rated fair to good (HCR - 6.6).

Rearing habitat is fair throughout the reach. Pools are small (2 square
yards) and shal | ow (12 |nches()J, with noderate effective cover. Ten
percent of all pools and 40 percent of the high qualitv pools are
associated with LWD.

Spawning habitat is limted. Half of the 20 square yards of gravels
counted were rated marginal due to channel placement. Fifty percent of
all spawning gravels and 60 percent of the high quality gravels are
associated with LVD.

Passage barriers are a 4 junp log sill at RM0.15 a 3" junp Iogj am and
3 boulder falls at RM0.3, and a 4 junp boul der falls at RMO0.5.



COMIUMC CREEK

Ri parian Summary

Reach I: RM 0.0-0.7:

L
2.
3.

The riparian condition rating is nmoderate (RCR = 4.9)
The valley bottomis a narrow (30 feet wide) flat-bottom"V'.

Structural diversity is hi?h, with all five habitat units (grass-forb,

shrub-seedl i ng-sapling, poles, small sawtinber, and |arge sawinmber) well
represent ed.

The overstory is coniferous, domnated by Douglas-fir. Cedar and western
hem ock are also present.

No special habitats were noted in this survey.



GUMUWAC CREEK

Rehabi | i t ati on/ Enhancement Summary

Passage Enhancenent, 0.15,0.3, 0.5:

A 4" junp log sill passage barrier at RM0.15 could be notched to | ower the
l'ip, and have downstream boul ders rearranged to provide a junp pool. A
conbination 3' junp logjamand 3' boulder falls at RM 0.3 could be nodified
with hand tools and blasting to inprove passage. The 4' junp boul der falls at
RM 0.5 could be nodified with a rock bar and/or blasting.

Structural Enhancenment, 0.0-0.7

Construction of Io% sills/boul der berms both to retain gravels and to increase
| ow flow pool depths and area coul d i nprove spawning and rearing capabilities
of the stream throughout the reach.



REACH (R.M.)

CUMIUMAC CREEK
TABLE | - HABI TAT DATA SUMVARY

I (0.0-0.7)

LEGEND: HCR:
St
PR
G
d:
A
EC.
BR
SD:
D:

%

STREAM POOLS RIFFLES (%)

HCR § P:R G d A EC BR 1l'+ 6-12" 16" _.1-1"
6.6 90 4.6 12 L 2 M - 40 30 15 15
Habitat Condition Rating

Percent of stream shaded

Ratio of pool length:riffle [ength

Average gradient (%

Average maxinum depth (L 12", M= 12 - 29", H- 30")
Average pool area qu. yards)

Effective cover (L - 40% M= 40-60% H- 60%

Bedr ock

Sand .

Average depth (inches)

Present, but less than 5%



GUMIWAC CREEK
TABLE Il - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT

REACH TRI BUTARI ES
|



CUMIWAC CREEK
TABLE |V - FISH M GRATI ON OBSTRUCTI ONS

STREAM(R M) TYPE | D # PASSABLE RECOVIVENDATI ONS*
0.15 Logj am JI P Hand tool s
0.3 Boulder Falls (3') Bl P Hand tool s
0.3 Logjam J2 P Hand tool s
0.5 Boulder Falls (4') B2 P Hand tool s/blasting
LEGEND: full passage

F
P = partial passage
N= no passage

*Refer to special case form for barrier characteristics.

TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Mles Rearing Spawni ng
(RM) Avail. Pot. P:R  Area Depth 1"-3"  3"_6" Conment s
| (0.0-0.7) 0.2 0.5 4.6 2 1 12 2
TOTAL 0.2 0.5 12 2
Legend: Avail.: Mles of habitat presently accessible to anadromous fish
i f introduced.
Pot . : Additional mles of habitat potentially available wth
conpl ete passa?e enhancenent.
P. R Ratio of pool Tength : riffle length.
Area; Average pool area (sg. yds.).

Dept h: Average pool depth (feet). _
Spawning:  Nunber of Sg. Yards of gravels observed in the 1".3" and
3"-6" size classes.
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GUMIWAC CREEK
TABLE VI - LWD HABI TAT QUALITY | NFLUENCE

SP. GRAVELS POOL LD CHARACTERI STI CS
Reach (RM) Total (W HO(%W Total (%W HO (W OR# L Da Source
I (0.0-0.7) 50 60 10 40 Perp S 2 2 L
LEGEND: Total : Percent of total habitat area dependant on LWD
HO Percent of high quality habitat area dependent on LW
R Angle of orientation to flow Perp = perpendicular, Var
= variable . .
i Nunber of |ogs/structure: S = single log, M= nulti-log
L: Average |ength of Io?s, expressed in channel widths
Di a: Di ameter of average logs in feet
Sour ce: L local

T = transported
M= mxture of [ocal and transported

TABLE VI1 - HABITAT AND HYDROLOG CAL FEATURES FOR SUMMER AND BANKFULL CONDI TI ONS

SUMMER BANKFULL
Reach (R M) W d v Q W D Fl oodpl ain Wdth (Ft.)
| (0.0-0.7) 8 1 I 8 15 1.5 30+
ww  Stream width (ft
D.d:  Stream depth (ft
v: Velocity (feet/second)
Q: Average reach flow in cubic feet/second

11



CUMIUMAC CREEK
TABLE Vi1l - TEMPERATURE AND SHADE RELATI ONSH P

Al R WATER

TEMP.® F
REACH (R M) DATE FLOW (cfs) % SHADE ASPECT Al AW TI VE
| (0.0-0.7) 9/ 15/ 84 8 90 SE 48/ 44 1330

TABLE | X - RI PARI AN HABI TAT SUMVARY

REACH (RM) RCR  _VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streanclass Wetland% Size  Special
Con. Dec. Habi t at
| (0.0-0.7) 4.9 30 5 4 0 I 0 0 0
LEGEND: RCR Riparian Condition Rating
F.P.: Floodplain width in feet
HU : # Habitat units (H- 4, M=2-3; L _ 1)
Con: . # Coni fer species
Dec: # Deci duous speci es

Wetland: Percent of stream length with adjacent wetlands;
(H50% M= 25-50% L 25%
Si ze: Size of wetlands
S =smll (less than 1 acre)
L= large (greater than 1 acre)

KAnder son: paw (WP- PJS-5146N)
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Qunj uwac Creek (photo center) Is a major tributary to Badger Creek
(foreground), providing about half the Badger Creek discharge at their
confluence. = Qumuwac Creek has 0.7 niles of potential anadronous habitat.

Four partial assage barriers on Qunmuwac Creek, beginning wth this 4 junp
log sill at 0.15, could be easily nodified with hand tools and |ocal .
materials to inprove passage. Other barriers are a small (720 cu. ft.) |ogjam
at RM 0.3, and boul der cascades at RM 0.3 and 0.5

13



STREAM ORDER: 4th
GUMJUWAC CREEK

STREAM ORDER: 3rd
PINE CREEK y

14



T106
\
A LGS
B2 W\ " <
52 N~ - - ——
A1 B \ Badasr |
J;&/ S\ — i~
~ - \ Qw\
_ - BADGER o ]
4 Reex

Pine and Gumjuwac Creeks
Survey Map
Surveyed by: D. Kinzey
Sopton)ber 5,18, 1984
Scale: 2.6 In: mi
Legend T
%1 Rock Outcrop

% 2 Aspen Grove

\—-\\)\
\

N2 < )
AN
@ ",
N\

\




- STREAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI,II,II1  REACH # and SECTION

7 1.0 TRANSECT # and RIVERMILE
Y O0BSTRUCTION X BARRIER
3,2,3, JAM and §

F( )1,2,3 FALLS, HEIGHT, and ¢
€1,2,3 CULVERT and ¢

81,2,3 CHUTE and ¢

A DIVERS.IN STRUCTURE (1 = water s used for irrigation purposes)
> ¢ MINE of ROCK PIT SITE

- BRIDGE

Q—) LANDSLIDE, SLUMP
AN~ DEBRIS TORRENT TRACK

—orr® SPRING

¢
QALD

UPPER LIMIT OF FISH PRESENT (A = 1imit of potential anadromous
fish habitat)

BANK EROSION (EXTENSIVE/SEVERE)
1,2,3, :MISCELLANEOUS

e
@ VETLAND HABITAT

=g ROAD AND ID NUMBER
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BEAR SPRINGS RANGER DI STRI CT

Cear Creek

Frog Creek

Barl ow Creek
Buck Creek
Bonney/ Red Creek
Iron Creek

Al pine Creek

M Cubbins Creek
Wite River



CLEAR CREEK
BEAR SPRINGS RANGER DI STRI CT

Surveyors: Jeff Uebel
Tom Cain
David W swar

Dates Surveyed: Jul'y 20, 27-28, 1983
August 2-3, 1983

Tributary to: Wite River

Dr ai nage: Deschut es

TR Conpartments: Cear 2202
Duke 2106
Bear paw2105
Camas 2103

Gane Fi sh: Rai nbow Trout

Brook Trout

Potential Anadronous Species: Chinook
Coho
St eel head
Sockeye

county:  Wsco

Mout h Locati on:
T.5S., RICE, Sec. 11

VWt ershed Area: 23,000 acres
36 sq. mles

Stream Length: 11.8 mles
Di stance Surveyed:
7.8 mles mainstem
1.5 mles Camas Creek
1.5 mles Cear Lake Tribs.
Average Low Flow Wdth: 14 ft.

Stream Order: V

Average Fish Habitat Condition Rating: 7.9 (Cood)

Average Riparian Condition Rating: 8.6 (Very High)



CLEAR CREEK

Survey Summary

St r eamSunmary

Cear Creek is a major tributary of Wite River, contributing
approximately 25 percent of the flow (20 cfs) at their confluence (RM 29.9
of Wite Rver). Two dans are |ocated on the mainstem a diversion dam at
RM 7.8 which diverts over 95 percent of Clear Creek's flow (25 cfs), and
Clear Lake Dam (RM 11.8) which has created a 557 acre inpoundnent used
primarily for streanflow regulation. The reservoir receives heavy

recreation usage. On August 3, 1983, the discharge at this dam neasured
27 cfs.

The drainage area is 23,000 acres, with 80 percent |ocated on National

Forest Systens Land and 20 percent (RM 8.3-9.8) on the Warm Springs Indian
Reservation (Godbout - Uebel, 1982).

Forest Service Roads $42, S2130, and U.S. H ghway 26 cross Cear Creek at
RM 11.3, 4.4, and 6.9 respectively. Keeps MII and Cear Ceek
Canpgrounds are located at RM 0.0 and 3.5 respectively.



A total of 11.0 mles were surveyed July 20, 27-28, 1983, and August 2-3,
1983. This included 7.8 mles of Clear Creek (RM0.0-3.0, and 7.0-11.8)
and 3.0 mles of tributaries, excluding Frog Creek (see Frog Creek
Survey). The area between RM 3.0 and 7.0 was surveyed in July, 1982, by
Codbout and Uebel .  Their data has been incorporated into this report

under Reach Il. A copy of the 1982 survey is included as Addendum 1 of

this report.

W\t ershed Characteristics and Geonor phol ogy

The valley configuration of Clear Creek is generally a shallow "U shape.
Side slopes are gentle (O30 percent), except for the first reach which is
a flat bottom "V-shaped" gorge with noderate to steep side slopes

(50-70 percent) conposed of rock cliffs and talus slopes. The stream
gradient gradual |y decreases from4-5 percent in the gorge at the mouth to
|-2 percent at RM 11.8. Floodplain width is variable ranging from 100 to
200 feet. The stream has very well regulated flows. This is apparently
the result of the two danms and the extensive wetland devel opnent
throughout, particularly in Reach I11. Due to the well regulated flows,
the stream appears to have a |ow sedinent flushing capacity. Tributaries
are typically small with only two major tributaries, canas and Frog Creek,

adding a combined total of 8 cfs to Oear Creek.



Reach Descriptions

Three reaches were identified. These are distinguished primarily by
gradient and substrate conposition: Reach | is 4 percent and

predom nantly boul der substrate, Reach Il is 3 percent and gravel/rubble,
while Reach Il is 2 percent and small gravel and sand. Reach | and Il
representing over 65 percent of the streamarea, are riffle dom nated

while Reach Il is pool domnated (70 percent)

Fi sheries

The overall fish habitat rating is 7.9 (good). Mderate nunbers of

rai nbow and brook trout were observed fromthe mouth to RM 11.8. The
habitat appears potentially suitable throughout for chinook, coho, and
steelhead trout. Very good spawning and rearing habitat for sockeye
salmon are also present in Clear Lake and its tributaries. Stream rearing
area is good in the typically high quality pools. The amount of pool area
Is conparitively limted, however, inthe first two reaches. The anount
and quality of spawning habitat is limted on nuch of the stream

(Reaches | and I11). Spawning habitat, however, is excellent in

Reach II. Mre than 1,700 square yards of gravel (90 percent of the
stream total) were found in this reach. Excessive water tenperatures
could limt fish production in Reach IIl. Tenperatures were measured as
hi gh as 65°F. This is of particular interest given the generally cool
danp sumer of 1983. Fish passage is blocked in Reaches | and Il by three
| ogj ans, and by the dans |ocated at RM 7.8 and 11.8.



Riparian Area

The overall Riparian Condition Rating (RCR) is very high, (8.6). There is
high riparian diversity in terns of species conposition, balance,
structural units, and special habitats (wetlands, snag patches, talus
slopes, and rock cliffs). A sensitive plant species, Lycopodium
annotinum was observed in the drainage. Signs of heavy wildlife usage
including beaver, elk, and deer were seen all along the stream An osprey

and several great blue herons were also sited on the stream near the

reServoir.

Rehabilitati on and Enhancenent

Hi gh priority rehab/enhancenent opportunities include passage enhancement
at the barrier logjams (RM 1.4, 1.8, and 2.4) and the diversion dam
(RM 7.8). Increasing pool rearing area in Reaches | and Il, and spawning

habi tat inprovement in Reaches | and IIl, are lower priority possibilities.

Speci al | nterest

Special interest areas include the diversion and Cear Lake dams, the
popul ation of a sensitive plant species, remains of an old flume which
apparently connected the Clear Creek ditch to the Frog Creek ditch
(RM7.5), Keeps MII site and artifacts, and Canas Prairie at the

headwat ers of Camas Creek



CLEAR CREEK

Reach Summary

Reach I; RM 0.0 - 1.5:

1. The valley configuration is a deep (400 ft.), flat-bottom"V' gorge with

an average floodplain width of 90 feet.

2. The gradient averages 4 percent.

3. The substrate is boul der dominated (80 percent).

4, The stream area is primarily riffle (70 percent).

5 Stream shading is low (30 percent).

6. Channel structure is provided by boul ders.

Reach II: RM1.5 - 7.8:

1. The valley configuration widens to a broad, shallow “U shape and the

average floodplain width increases to 160 feet.



2. The gradient decreases to 3 percent.

3. The riffle substrate size class decreases with gravel/rubble nmaterials
predom nant (65 percent).

4, Pool area increases, but the stream remains riffle dominated (60 percent).

5. Shading increases to 60 percent.

6. LW plays a mgjor role in pool and spawning habitat devel opnent.

Reach 111; RM 7.8 - 11.8:

1. The valley configuration and floodplain width are simlar to Reach II.

2. The gradient decreases to 2 percent.

3. The riffle substrate size class decreases with 90 percent of the materials
having dianeters less than 6 inches.

4, Pool area increases to 70 percent of the stream area.

5 Shading is the same as Reach II.

6. Essentially all channel strucutre is provided by LWD.



Camas Creek: RM0.0-1.5

1, The valley configuration ranges froma V-notch with a 20 foot wide
floodplain (RM0.0-0.2) to a broad U-shape with a floodplain wdth of
|, 000+ feet in Camas Prairie (RM1.2+). The transitional area

(RM0.2-1.2) is a flat-bottomV with an average floodplain wdth of
40 feet.

2. A very high gradient section (20-35 percent) is present fromthe nouth to
RM0.2. The gradient gradually lowers to 4 percent by RM 0.5. The

gradient continues to decrease to very low (1 percent) in Camas Prairie.

3. The riffle substrate decreases in size from predom nantly boul der
(RM0.0-0.2) to gravel/rubble (RMO0.2-1.2). The substrate in Camas

Prairie is a fine clay sedinent.

4, The stream area averages 70 percent riffle fromRM 0.0 to 1.2. Wthin

Camas Prairie long pools and glides exist (P.R=209:1).

5. Shading is high (80-90 percent) fromthe mouth to RM 1.2. Essentially no
overstory exists within Camas Prairie and shading is greatly reduced

(5 percent). This apparently results in high water tenperatures (76°F)



within the Camas Prairie/ meadow conpl ex. Cool groundwater recharge

(springs and seeps), as well as increased shading between RM 1.0-1.2

increases flow and reduces the water tenperature downstream (54°F at
RM 1.0).



CLEAR. CREEK
Fish Habitat Sunmary

The overal|l fish habitat is rated 7.9 (good). Moderate nunbers of rai nbowand
brook trout were observed throughout the system  Rainbow trout appeared nore
numerous in the riffle domnated Reach |, while brook trout were predom nant
in the increased pool area of Reaches Il and Ill. El ectroshocking at RM 8.5

in 1982 showed a species conposition of 75 percent brook trout and 25 percent
rainbow (Cain and Smth, 1982).

Approximately 22 mles of potential anadromous fish habitat are present in the
Cear Creek systemincluding 11.8 mles of mainstem and 10 mles of tributary
habitat (see Frog Creek survey). An additional 1.5 miles of lake tributaries
and the area of Clear Lake (557 acres) could potentially be utilized by
sockeye salnon juveniles. Minstemhabitat appears potentially suitable for

chinook, coho, and steel head production

A possible thermal problem could occur in Reach Il where tenperatures were
measured as high as 65°F. This is apparently due to the warmspill fromthe
| ake surface. The surface tenperature of the | ake was 67°F. Cther [imting
factors include passage barriers (logjanms and a diversion dam, and poor

spawni ng habitat in Reaches | and |11,
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Camas Creek, a mpjor tributary to Clear Creek (RM1.2), was surveyed and

1.0 mle of potential anadronous habitat was identified. However, passage
into the creek is blocked from RM 0.0-0.2 due to high gradient (20-35 percent)
and low flow (2 cfs). As a result, one managenent option would be to maintain
the existing creek resident trout fishery, possibly to be utilized as a
control study area to conpare the inpact of introduced anadromous fish

popul ations on resident trout populations in other streans that are accessible

to anadromous Speci es.

Trib. B, RM7.0, is another major tributary of Cear Creek, contributing

30 percent (1.5 cfs) of the conmbined flows at their confluence. Habitat
quality for resident trout is good in the lower 0.3 mles belowthe
intersection with the Frog Creek Ditch, although |ow summer water tenperatures
(45°) may limt fish production. Potential habitat quality is fair to good
for steelhead and coho in the accessible [ower half mle. A culvert crossing

(under H ghway 26) at RM 0.2 appears passable to all sal nonids.

Reach I: RM 0.0 - 1.5:

1. The fish habitat is rated good (HCR = 7.8).

2. Rearing habitat quality is good although the area is riffle dom nated
(70 percent ) . Pools are typically nmoderate size (17 sq. yds.) with depths
averaging 2-3 feet. Effective cover is high and is provided by the large

boul der substrate, pool depth, and turbulence. Numerous very high quality

11



pool s appear suitable as potential holding areas for spring chinook and

summer st eel head.

3. Spawning habitat is poor. Approximately 60 percent of the 46 sq. yds. of
gravel s observed were rated marginal quality due to poor channel
placenent. N nety-five percent of the gravels are of a size suitable for

anadronous utilization (I1-6").

4. LogjamJl is a total passage barrier (RM1.4).

Reach Il: RM 1.5 - 7.8:

1. The habitat condition rating increases to 8.5 (excellent).

2. Pool rearing area increases slightly to 40 percent. Pool size remains
noderate (avg. 13 sg. yds.) and average depths decrease to 1-2 feet.
Ef fective cover continues to be high and is provided by LWD, overhanging
brush, clinging moss mats, and water turbul ence. Excellent rearing
habitat is also found in nunerous channel braids. Athough pool area
increases to 60 percent at the upper end of this reach, the pool quality

decreases due to dimnishing flows closer to the diversion damat RM 7.8
3. Spawning habitat is excellent. COver 90 percent (1,714 sq. yds.) of al

the gravels counted in the mainstem of Cear Creek (1,858 sg. yds.) occur

inthis reach. Sixty-five percent of these are rated marginal quality due

12



to placenent in the channel and high sediment [oading. Seventy-five

percent are of a size class suitable for anadromous species.

4, Two partial passage barriers are created by logjams J2 (RM1.8) and J3
(RM2.45). Partial renoval of these could enhance passage. The diversion

dam at the head of this reach (RM 7.8) is a conplete passage barrier.

Reach III: RM7.8 - 11.8:

1. The habitat is rated 7.1 (good).

2. Pool rearing area is excellent as the P:R increases to 7:3. The average
pool size increases to 55 sq. yds. The depth and effective cover are
simlar to Reach Il, and again, excellent rearing area is found in

nunmerous channel braids

3. Spawning habitat is poor as gravel abundance decreases (98 sg. yds.).
Eighty percent of the gravels are marginal and |ess than 50 percent are of
a size suitable for anadronous species. Heavy sedinentation of the

gravel s was not ed.

4. No passage barriers were observed up to Clear Creek Dam (RM 11.8). The
dam (50 ft. high) is a total barrier and is the upstreamlimt of
potential mainstem anadromous fish habitat. Sockeye sal non coul d

potentially be reared in Clear Lake. Fair to good spawning and rearing

13



habitat for both resident and anadronous fish was observed in the | ower
0.5 mles of lake tribs. D, E F. Approximtely 200 sq. yards of gravels
were observed in the tribs. (especially Trib. D), with 50 percent suitable

for anadromous fish and 50 percent of the total of marginal quality.

Camas Creek: RM0.0 - 1.5:

L.

The fish habitat is rated poor to fair quality (HCR=5.0).

Pool rearing habitat is poor fromthe mouth to RM1.2. The streamis
riffle domnated (70 percent) and pools are small (1 sg. yd.) and shal | ow
(12 inches). Moderate to high effective cover is provided by LWD and
overhanging vegetation. Wthin Camas Prairie, pool rearing area is
greatly increased (P:R=9:1) but high water tenperatures (76°F) precl ude

usage as summer rearing habitat. \ter tenperatures are 54°F at RM 1.0.

Spawning habitat is poor with gravels distributed in small (I-2 sg. yd.)
patches. Only 34 sq. yds. of gravels were observed within the 1.5 mle
survey section and 80 percent were rated marginal quality. Sixty percent

are of a size class suitable for potential anadronous utilization.
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H gh gradient cascades (20-35 percent) fromRM0.0-0.2 restrict upstream
fish mgration into Camas Creek. To access the 1.0 niles of potential
anadronous habitat upstream nmjor channel nodifications (i.e., junp poo
devel opnent and consol i dation of flows) woul d be needed. Another

managenment option would be to |eave the stream as a resident trout fishery.
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CLEAR CREEK

Ri parian Habitat Summary

The overall Riparian Condition Rating (RCR) is 8.6 (very high). Positive
factors influencing this score include: the high horizontal and vertical
diversity of streanside vegetation, good representation and bal ance of all the
habitat units, the generally wide valley bottom and floodplain, and the
presence of numerous special habitat units (wetlands, snag patches, talus
slopes, and rock cliffs). A well regulated flow regime exists throughout due
in part to two dams and the extensive wetland areas present along much of the

stream corridor. A plant species, Lycopodium annotinum |isted as sensitive

for the National Forest System of Oregon, was discovered at two sites (RM 9.1
and 9.8).

Reach I;: RM 0.0 - 1.5:

1. The riparian condition rating is 7.6 (high).

2. The valley configuration is a flat-bottom*“V" with a floodplain averaging
90 feet wide.

3. Four habitat units are present: shrub-seedling-sapling, poles, and snall

and large sawtinber.
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6.

The overstory is conposed of coniferous species predom nantly ponderosa
pine, white pine, Douglas-fir, larch, and noble fir. Cedar and hen ock

are also present. No deciduous species are in the overstory
Special habitat units include talus slopes (70 percent of the length),
rock cliffs (40 percent of the length), and small wetlands (10 percent of

the length). Small isolated snag patches are also present.

A dense deciduous understory occurs along the stream margin.

Reach II; RM1.5 - 7.8:

L.

The riparian habitat condition increases to 9.1 (very high).

The valley configuration widens to a “U shape and the average floodplain

width increases to 160 feet.
All five habitat units are present.

The overstory conposition ranges between 4-7 conifer species, adding

spruce to the previous list, and one deciduous species (alder).

Special habitat units include small and large wetlands, snag patches, seep

springs, rock cliffs, and talus slopes.

17



Channel braiding is common throughout.

7. The area of the confluence with Trib. B (RM7.0-7.3) has particularly
diverse habitat types. Braiding is extensive on both mainstemand trib.
channels in this area,and a rich blending of "edge" and special habitats
are present.

Reach IIl; RM7.8 - 11.8:

1. The riparian condition rating remains very high (RCR = 8.6).

2. The valley configuration and floodplain is simlar to Reach Il

3. Al five habitat units are present.

4. The coniferous overstory conposition is simlar to Reach I1. No deciduous
species were seen in the overstory.

5. Small and large wetlands occur throughout. A large meadow occurs between
RM 9.6-9.8. Small snag patches and individual snags are present along the
entire length. Talus slopes and rock outcrops are present but limted. A
nuskeg wet | and occurs at RM11.7-11.8.

6. Channel braiding is simlar to Reach II.

18



7. A plant species (Lycopodium annotinum |isted as sensitive on the Forest

was seen at RM 9.1 and 9. 8.

Camas Creek; RM0.0 - 1.5:

Riparian diversity is good with a good balance of 4-5 habitat units from the
muth to RM1.2.  Camas Prairie (RM1.2+) is a large wetland/dry neadow

conpl ex which forns the head of Canas Creek. No overstory exists within the
neadow. The overstory bel ow Camas Prairie to the nmouth is predom nantly
conposed of conifers (Douglas-fir, true fir, and ponderosa pine) with
occasional alder. A thick deciduous understory exists in this section
especially from RM 0.0-0.2 and 0.5-0.8. Special habitats observed include
rock cliffs (RMO0.000.2), talus slopes (RM0.0-0.3), wetlands (RMO0.5-0.7 and

0.9%), and the dry neadows of Camas Prairie.
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CLEAR CREEK

Rehabi | i t ati on/ Enhancement Sunmary

Passage Enhancement: RM 1.4, 1.8, 2.5

Logjans formpartial to full mgration barriers RM1.4-2.5. The six mles of
mai nstem and tributary stream accessible above these obstructions is of
exceptional |y high quality and presents a habitat range suitable for spring
chinook, coho, and summer and winter steelhead. Ateration (partial renoval)
or bypassing these jans to inprove passage woul d appear to be a high priority
i f anadromous fish are introduced to the Wiite River basin (especially JI at
RM1.4). Access is renmote in these gorge locations, but it appears that al
three projects are relatively small scale and could easily be handled by a

crew using hand tools and chainsaws.

Passage Enhancenent: RM 7.8, 11.8:

The diversion damat RM 7.8 is a total barrier (5 ft. high) to fish

mgration. If natural production of anadromous fish is desired from the four
mles of excellent habitat above the diversion, inprovement of both upstream
and downstream (snolt) passage will be required. This would probably involve
screening both inlet and outlet ditchlines at the inpoundment, as well as

devel oping a junp pool or weir step-down below the dam Virtually conplete
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channel dewatering occurs in low water periods below the dam increasing flow
at this point would inprove passage as well as rearing habitat conditions

downstream (RM 5.4-7.8). There is road access to the site.

The Clear Lake Dam (RM 11.8) also presents an inpassable barrier. Providing
fish passage at this site would likely require a high degree of planning and
investment, the damis an earth-fill structure approximtely 50 feet high.
Heavy equipnent access is excellent. There appears to be fair to good
potential for developing a self-sustaining sockeye run in the lake if passage
were provided. Oherwise, the lake could be used to rear juvenile anadronous

fish or be maintained solely as a trout fishery.

Rearing Habitat Enhancement; RM 0.0-1.5, 7.5-7.8:

Pool area and depth in Reach I (RM 0.0-1.5) and RM 7.5-7.8 appear relatively
limted. Structural in-channel inprovement woul d be conparitively sinple due
to the low gradient (I-5 percent) and well regulated flow regimes present.
However, extensive wetland devel opment in Reach I, and very limted road
access on Reach | will likely preclude heavy equipnent in much of these
areas. Both rearing and spawning habitat inprovenent (see below) are

relatively low priority.
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Spawni ng Habi tat Enhancenent: RM 0.0-1.5, 7.8-11.8:

Spawning habitat is quite limted for trout and salmon in Reaches | and I11.
It appears that spawning habitat inprovement in these areas is a conparitively
low priority even if anadromous fish were introduced to the system This is
due both to the diversion dam barrier at RM 7.8, as well as the abundance of
gravels in Reach II, which are likely sufficient for seeding all available
habitat downstreamto the mouth with juvenile fish. However, nunerous
opportunities exist in Reaches | and IIl for inprovement, and these could he
coupled with rearing habitat enhancement. Due to |ow bed |oad movement,
gravel s would likely have to be introduced. The presence of wide floodplains
and ol d channel braids in these areas provide opportunities for both

of f-channel spawning and rearing inprovements (nost abundant in Reach I11.)
Due to poor equipnent access, nuch of the work would probably be linited to

hand- operated tools.
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CLEAR CREEK

TABLE | - HABI TAT DATA SUMVARY
REACH (R.M.) STREAM POOLS RIFFLES (%)
HCR S P:R G d A EC BR 1'+ 6-12" 1-6" .1-1" SD D
(0015 7.8 30 37 4 M 17 H 0 8 15 5 0 0 1
11(1.5-7.8) 85 60 46 3 M 13 H 0 20 30 30 15 5 10
[11(7.8.11.8) 7.1 60 723 2 M 5 H 0 * 10 20 40 25 11
LEGEND: HCR: Habitat Condition Rating
S: Percent of stream shade
P:R Ratio of pool length:riffle length
G Aver age gradi ent ?%
d: Average nmaxi mumdepth (L ¢12v, M= 12 - 29", H > 30")
A Average pool area (sg. yards)
EC. Effective cover (L <40%, M= 40-60% H > 60%
BR: Bedr ock
D Sand .
D: Average depth (inches)
*: Present, but |ess than 5%
TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ |00 FT.
_ REACH
Speci es I [ |11
Rai nbow Trout - a H H M
Rai nbow Trout - j L ¥ ¥
Brook Trout - a M L M
Brook Trout - |j * M M

LEGEND: L
a

*

()

Low (O-5); M= Mbderate (6-50); H= H gh (50+)

adult, | =juvenile

habitat suitable; presence reported but not observed.
habitat suitable; may not be present
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CLEAR CREEK

TABLE I11 - SPAWNING GRAVEL (SQUARE YARDS)
Reach (R M) ﬁwni = Ge%_%? - Ngggsi' Elal
| (0.0-1.5) 46 20 26
Il (1.5-7.8) 1,714 595 1,119
[l (7.8-11.8) _ 98 20 - 18
TOTAL 1,858 635 1,223

TABLE 1V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (R M) _TYPE |D# PASSABLE RECOVIVENDATI ONS*
1.4 Logj am JI N Partial Removal
1.8 Logj am J2 P Partial Removal
2.45 Logjam J3 P Partial Renoval
7.8 Di version Dam D N Increase flow over dam
devel op junp pool, and
screen the diversion
ditch.
11.8 (ear Lake Dam D2 N None
LEGEND: F = full passage
P = partial passage

N= no passage

*Trout mgration barrier only, anadromous fish could pass obstacle.
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GLEAR CREEK
TABLE V - ANADROVOUS HABI TAT SUMVARY

REACH Miles Rearing Spawning
(RM) Avail. Pot. P:R Area _ Depth 1"-3"  3"-6" Comments
I (0 0-1.5& 1.4 0.1 37 17 2.0 18 26 Logj am bl ocks
I (1.5-7. - 6.3 4:6 13 2.0 960 274 upstream
[ (7.8-11.8) 4.0 7.3 55 2.0 39 5 access at
RM 1. 4.
Tribs.
B (0.0-0.5) 0.5 5:5 1 1.0 25 0 Small trib.
(1 cfs)
D("™ ") 0.5 5:5 2 1.0 30 0 nonw
EC" ") 0.2 L:6 1 1.0 42 ] " v (Some
intermittent
flow)
F(" ") .. 0 6:4 1 1.0 14 2 "oown
TOTAL 1.4 119 1,128 307
LEGEND: Avail.: Mles of habitat presently accessible to anadromous fish
i f introduced.
Pot . : Additional mles of habitat potentially available wth
conpl ete passage enhancenent.
P:R: Rat1o of pool length:riffle Iength.
Area: Average pool area (sg. yds.).
Dept h: Average pool depth (ft.{. _
Spawning:  Nunber of sq. yds. of gravels observed in the 1".3" and
3"-6" size classes.
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CLEAR CREEK
TABLE VI - WD HABITAT QUALITY I NFLUENCE

SP. GRAVELS POOL : LMD CHARACTER! STI CS
Reach (RM) Total (% HQ (% Total (% HQ (% OR # L Da Source
| (0.0-1.5) 10 10 10 10 Var S M 1-2 2+ T
Il (1.5-7.8) 75 85 50 60 Var SM1-2 1-2 M
11 (7.8-11.8) 95 100 95 95 Var SMI-21-2 L
LEGEND:  Tot al = %of total habitat area dependent on LWD
@ = %of hi ?h qual ity habitat area dependent on LWD
= angle of orientation to flow Perp = perpendicular,
Var = variable . _
# = nunber of |ogs/structure; S=single log, M= nmulti-Iog
L = average length of logs, expressed in channel widths
Dia = dianeter of average logs in feet.

Source: L = |ocal
T= transported
M= nixture of local and transported

TABLE VII - HABITAT AND HYDROLOG CAL FEATURES FOR
SUMVER AND BANKFULL CONDI TI ONS

Reach (R M) W%v q % Floodplain Wdth (Ft.)
| (0.0-1.5) 17 1.2 1.2 24 23 2 70- 120
Il (1.5-7.8) 11 6 1.1 7 14 L5 120- 200
il (7.8-11.8) 18 1.2 1.3 28 25 1.7 120- 200

LEGEND: = Stream wi dth éft
= Streamdepth (ft
Vel ocity (feet/second)

Ww
D,d
VvV =
0 = Average reach flow in cubic feet/second
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CLEAR CREEK
TABLE VIII - TEMPERATURE AND SHADE RELATI ONSH P

Al R/ WATER
_TEMP. °F
REACH (R M) DATE FLOW (cfs) % SHADE ASPECT AW A WTIM
| (0.0-1.5) 7120, 27/ 83 24 30 E 63/ 54- 68/ 54 1500- 1900
I (1.5-7.8) 7/12-13/ 82 7 60 E 63/ 42-82/52 1000- 1900
7/ 27-28/ 83
11 (7.8-11.8) 7/28/83 28 60 E(7.8-9.5) 68/60-68/65 1100-1745
8/ 2-3/83 S(9.5-11.8)

TABLE | X - R PARI AN HABI TAT SUMVARY

REACH (RM RCR  VALLEY VEGETATI ON AQUATI C
F.P. (ft.) Overstory  Streanclass Vetland% Size  Speci al
Con. Dec. Habi t at
(0O 1.5 7.6 90 5 0 | 25 S 3
11(1.5-7.8) 9.1 160 5 1 | 40 S-L 3
111(7.8-11.8) 8.6 150 5 0 | 95 SL 2
LEGEND: RCR: Riparian Condition Rating
F.P.: Fl oodpl ain ,
HU.: Habitat Units (H gh »>4; Mbderate 2-3; Low <1)
Con: # Coni fer Species
Dec # Deci duous Speci es

Wetland: %streamlength with adjacent wetlands; H= >50%
M= 25-50% L = <25%

Si ze: Size of Wetlands
S =Smll (less than 1 acre)
L = Large (greater than 1 acre)

XAnder son: paw WP- PJS- 5252N)
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Reach | of Clear Creek (RM0.0 - 1.5) lies In a deep canvon with steep
si desl opes of heavy timber intersgersed wi th open tal us and bedrock cliffs.
| ocal i zed wet | ands and snag pat ches are wel| distributed in the riparian area

of this reach. The streamareais riffle-domnated (70% wth numerous very
hi gh qual ity pool s I nterspersed.

- la“‘: o N, € :_-' ’ a‘-‘-i‘"" :
e TR~ PRI iy o
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Jam 33 (RM2.5) is the uppermost of three small logjams limting upstream
mgration to the excellent habitat of Reaches Il and Ill. [If anadranous fish
are Introduced Into the white River System Eassage enhancenent at these jans
woul d be a high priority. Care should be taken to preserve the excel|ent
habl t at assoclated with theéam;. Not e the high quality riparian habitat
devel opment I nthe background.
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View of Camas Creek at RM1.4, in Camas Prairie. This streamis a tributary
to Clear Creek (at RM1.3). It is not accessible to upstreamnigrating fish
fromthe mainstemdue to the sustained high gradient cascades at its nouth.
The streamhas fair-good habitat conditions for resident trout. The "prairie"
is alarge wetland conplex (200 acres) offering excellent wildlife habitat and
range f or age.

/ e "9\' 1 ° ) '.-‘..'.‘.‘ *

Clear Creek irrigation ditch diversion structure at RM7.8. About 5% of |ow
flows are diverted at this poi nt.f25 cfs), and habitat quality is
significantly decreased for two mles downstreamby this water withdrawal .

The structure is atotal barrier to upsteamfish mgration. Four mles of
excetionally high quality habitat (potenttally suited for coho, steelhead and

sockeye) lie above this dam  three smll | ogjans present partial to full
mgration barriers belowthis point (RM1.4 - 2.5). 2
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Tyﬁ_i cal view (RM11.4) of the extensive, high quality reparian and fish
hahitat conditions present throughout Reaches Il and Il on Cear Creek (RM
1.5to 11.4). Beaver ponds, wetlands, and snag patches are numerous along the
stream channel in both reaches. Fish habitat is dominated by glides and oool s
70% of the streamarea) in Reach |1l (shown); Reach |1 isriffle-dom nated

70% and contains 90% of the total spawning gravels observed in the mainstem
1,800 sq. vyards).
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Afifty foot damat RN 11.8 creates C ear Lake (550 acres) and al so presents a
conpl ete barrier toupstreanr fish mgration. The | ake current!ly supports
resident brook and rainbowtrout, and is al so stocked with trout by the CDFM
in response to heavy recreational fishing pressure on the |ake. This

I nﬁoundrrent appear s suitabl e for rearingjuvenile anadromous fish (chinook
coho, steelhead, and sockeye). 20



Clear Lake tributary F, at RM0.2. Fair to good qualitv habitat conditions

for resident trout (and potentially for coho, sockeve, adn steelhead) exist on
Clear Lake tribs D E and F. These streans are heavily utilized at present
by brook trout fromthe | ake for spawning and rearing.
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STREAM ORDER 5th
CLEAR CREEK

SCALE 1in=mi
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WHITE RIVER
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Warm Springs
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Claar Creek
&rvey Map

Scale: 1 inch: 1 mile

Note: : Transeots 7~14 (RMS.0-7.0) were
Surve) »d by: J. Usbel compigled during the 1082 survey

7. Cain
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7/20, 17- 28/83 and i
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- STREAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI,II,II1  REACH # and SECTION

T 1.0 TRANSECT # and RIVERMILE
¥ 0BSTRUCTION JX  BARRIER
2,2,3, JAM and #

F( 1,2,3 FALLS, HEIGHT, and #
€1,2,3 CULVERT and #
B1,2.3 CHUTE and #

DIVERSION STRUCTURE (I = water is used for {rrigatfon purposes)
MINE or ROCK PIT SITE

BRIDGE

LANDSLIDE, SLUMP

DEBRIS TORRENT TRACK

SPRING

UPPER LIMIT OF FISH PRESENT (A = limit of potential anadromous
fish habitat)

BANK EROSION (EXTENSIVE/SEVERE)
1,2,3, :MISCELLANEOUS
WETLAND HABITAT
- ROAD AND ID NUMBER
. f-s-:m

@ EARTHFLOW

@*‘% >l iTIR»

34



CLEAR CREEK
BEAR SPRINGS RANGER DI STRICT

Surveyors: Kevi n Godbout , County: Wasco
Jeff Uebel
Date Surveyed: 7112-13/ 82 Muth Location: TSS, R CE Sec 11
Tributary to: Wite River Vtershed Area: 36 square mles
. 23,000 acres
Dr ai nage: Deschut es

Mai nstream Length: 12 mles
TRl Conpartnent:

C ear, Duke, Bearpaw, Canas Distance Surveyed: 4.0 mles
2206 2106 2105 2103 _
Low Flow Wdth (Average): 18 feet
Game Fi sh: Brook trout
St eel head) Stream Order: V
Coho)

Average Habitat Condition Rating: 8.5, "excellent"
Average Riparian Area Quality Rating: 9.3, "excellent”
Average Stream Stability Score: 9.8, “very stable"

() Habitat suitable but major passage work needed for utilization



CLEAR CREEK

STREAM SURVEY SUMVARY

Cear Creek is a fifth order tributary to the Wite River. |t appears to
contribute nore than 10 percent to Wite River's low flow at their confluence
(T.SS., RICE, Sec. 11). On July 12, 1982, at river mle (RW 3.5, the flow
was estimated at 20 cfs. A total of 4.5 mles were surveyed fromRM 3.0 to
7.5, on July 12 and 13.

The majority (80 percent) of the stream lies within National Forest System
Lands on the Bear Springs Ranger District. Approximtely 20 percent of the
drainage area lies in the Warm Springs Indian Reservation (RM 8.3 to 9.8).

Forest Service roads S-42 and S-401, and H ghway 26 cross the creek at

RM 11.3, 4.4, and 6.9 respectively. A Forest Service canpground (Cear O eek)
Is located at RM 3.5.

An irrigation diversion is present at RM7.7. During low flow periods, the
entire streamflowis diverted (Gardner/Uebel, 1978). Qther special uses are
several range allotnments |ocated near the creek in the Camas Prairie area, and

a large flood control/recreational use inpoundnent near the headwaters (C ear
Lake).



Clear Creek drains an area of roughly 23,000 acres, or 36 square mles. The
drainage pattern is basically pinnate. Frog Creek, a large perennial
tributary (RM 3.2), contributes 15 percent of the low flow (3 cfs). One other

perennial tributary was observed in the survey area.

Cear Ceek flows through a very wide (200 ft.+), Ushaped, flat-bottoned
valley at a relatively constant 3 percent gradient. This results in a wde
(200 ft.) floodplain.

The entire survey section RM 3.0 to 7.2 is relatively homogeneous, and is
identified as a single reach. Typically, this well-regulated stream flows
over a gravel/rubble substrate. Overall stream shading is low (50 percent),

and noderate nunbers of juvenile and adult brook trout were observed.

Exceptions to this reach are found at RM4.4 - 5.2, and 6.0 - 6.3. At these
locations, the gradient increases (5 percent) and the valley wdth decreases
to 70 ft. This results in a decrease in floodplain and true riparian

vegetation devel opment. Likew se, fish nunbers apparently decrease in these
areas as rearing and spawning habitat quality decrease in the small to large

boul der substrate.

At present, a large falls at the mouth of Wite River blocks anadromous fish
access to this system Recent analysis by the Oregon Departnent of Fish and
Wldlife (ODFW has indicated that the Wite Rver system has great potential

for salmon and steelhead, and they have established the provision of passage



at the falls as a high priority project. Successful completion of this

project would introduce anadronous fish to the Clear Creek drainage.

This drainage (including Frog Creek) possesses interspersions of excellent
quality coho salnon and winter steel head habitat. Judging from past surveys
and the results of this survey, Cear Creek could be one of the major fish
produci ng drainages in the Wite Rver system particularly for coho. Od
survey not es (Uebel /Gardner  1978) indicate that high quality habitat exists
throughout the length of Clear Creek and much of Frog Creek. However,
irrigation diversions on each of these streams may conplicate anadromous fish

managenent above the dans.

The overall fish habitat condition is “excellent” (HCRis 8.5). Positive
factors include: high amounts of effective cover; anple spawning habitat;
base flows (averaging 10 - 12 cfs); and noderate nunbers of juvenile and brook

trout. These factors are primarily responsible for the high rating

Pool area averages 40 percent of the stream Pools are generally noderate in
area (15-20 sg. yds.) and depth (average 2 ft. deep), and have high effective
cover from clinging noss, |arge woody debris (LWD), boul ders, and overhanging
brush. Pool size and depth dimnish in the |ower flows at the upper end
(RM6.0 - 7.2) of the reach.

Spawning habitat is abundant in the surveyed reach, although patchy in

distribution. Mst of the gravels (95 percent) were found bel ow RM 6.0. Over



60 percent of the 1455 square yards of gravels noted were found in the |ower
1.1 mles surveyed. Seventy percent of the total observed were rated marginal
because of poor placement in the channel. Seventy percent of the tota

observed were of a size class suitable only for anadromous fish utilization.

The streamstability is rated as very stable (SSR 9.8). This high rating is
due to: the Clear Lake dam and an irrigation diversion contributing to a
wel I -regulated flow regine; high streanbank and channel substrate stability
(l'ow anmount of bank erosion (5 percent), and substrate detachment

(10 percent)); and the high degree of channel structure provided by |arge

woody debris, which pronotes good pool devel opment.

The true zone of riparian vegetation is wde and dense. The riparian area
quality is rated as very high (RQR = 9.3). Mjor factors contributing to this
rating include: the Ushaped valley resulting in wde (120-200") floodplain
devel opment; high aquatic habitat diversity consisting of a large continuous
streanside wetland area and suitable habitat to support resident and
anadromous fisheries; and the very good vegetative structural diversity
(provided by a mxed coniferous and deciduous overstory associated with a
variety of age and size classes). Additionally, ground cover is high

(90 percent).

Wldlife use of the streanside wetlands appears heavy. Deer and el k sign, as
wel | as recent and abandoned beaver activities, were frequently observed

Coyote, bobcat, and porcupine sign were al so not ed.



Rehab/ enhancenent opportunities are abundant in this reach. Inproving pool
area, depth, and also spawning gravel availability in the boul der domi nated
sections RM4.4 - 5.2 and 6.0 - 6.3 is the highest priority for enhancement of
fish habitat. Streambank stabilization near Cear Creek Canpground could be

tied to pool enhancenent in that area

Mai nt enance of streanside vegetation on the south side of this east-west
orientated stream may keep water tenperature at desirable current |evels
(50°F). The presence of continuous wetlands fromRM 3.0 - 6.5 indicate that
managenment enphasi zing streanside buffer zones are appropriate. Protection
appears to be a high priority for these wet areas, which likely act as water
storage sites, providing well-regulated stream flows and a high diversity of
wildlife habitat.

The mgjor limting watershed factor is the diversion of the entire low flow
for Tygh Valley irrigation. This may linit the width and devel opnent of the
true riparian plant community bel ow the diversion and hinder the production of
resident trout through reduction of rearing area. The quality and quantity of
fishing experiences available downstream in the high-use recreation areas near

Cear Creek canpground are likely also affected through the reduced flows.

Frog Creek appears to be simlar to Clear Creek in the high quality of aquatic
and terrestrial habitats provided. It supports noderate nunmbers of brook
trout. An irrigation diversion at RM 4.7 diverts 100 percent of low flows at

that point, tying it into the Clear COreek canal system



Reach Summary

CLEAR CREEK

Reach I: RM3.3 - 7.2

L

Stream shading is low (50 percent), with an east-west orientation.

Gadient is 3 percent.

Riffle domnates 60 percent of the stream area.

Riffle substrate is domnated by gravel/rubble (65 percent) with dianeters

averaging 1 inch - 12 inches.

The valley configuration is a flat-bottom“U" with floodplains in excess
of 200 feet.

The zone of riparian vegetation is wide to very wide (120 - +200 feet) and

is very diverse, conposed of five or nore habitat units.

Reach Exceptions: These are discontinuous atypical areas, not considered |ong

enough to be a reach.



RM4.4 - 5.2, 6.0 - 6.3:

1. Gadient increases to 5 percent.

2. P:Ris reduced to 3:7.

3. Riffle substrate conposed of large boulders (3 - 6 ft. diameter) and

bedrock.

4, The valley configurationis a flat-bottom*“V'" resulting in decreased

floodplain and valley bottomwdth (less than 100 ft.).



Fi sh Habi tat Summary

CLEAR CREEK

Reach I: RM3.3- 7.2

1. The habitat condition score is 8.5 "excellent". Mderate numbers of

brook trout are found throughout the reach.

2. Spawning habitat is good, but patchy in distribution. RM3.3 - 4.4
contains over 60 percent of the total 1,455 square yards observed on O ear
Creek. Only 5 percent of the total were counted above RM 6.0. Seventy
percent of the gravels noted were considered marginal due to poor
placenent in channel. Seventy percent of the total gravels were of a size

class suitable for anadronous fish utilization only.

3. Rearing habitat is good overall. Mbderate pool size and depth (average
15 square yards, 12 - 20 inches deep) is enhanced by high effective cover
from LMD, boul ders, clinging nosses, and overhanging brush. Pool quality
is lower at the upper end of the reach, where reduced flow and channe

brai ding |ower pool depth.

4, Good potential coho and winter steelhead habitat is present throughout

reach; excellent coho habitat is present RM 3.3 - 4.4



Frog Creek: RMO0.0 - 0.1:

1. Habitat condition score is 7.5, "good".
2. Spawning and rearing habitat is very simlar to Cear Creek, except for

the reduced flow of Frog Creek (2 cfs in its main channel at the nouth).

Spawni ng habitat observed translates to 150 square yards/mle.
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CLEAR CREEK

Ri parian Habi tat Summary

The riparian area quality is very high (RQR 9.3). This high rating is the
result of: the wide to very wide valley bottomwdth resulting in a

wel | - devel oped floodplain (120200+ ft.); a perennial base flow and habitat to
support both resident and anadromous sal nonids; the presence of high value
wildlife wetlands (over 50 percent of the surveyed area); and good vegetative
structure and conposition consisting of a mxed coniferous (fir, cedar,

hem ock) and deciduous (alder) overstory conposed of a variety of age/size
classes (seedling/sapling, pole, small and large sawtinber). Additionally
ground cover is high (90 percent), and consists of m xed grass/forb, shrub
habitat units (sedge, fern, salmon berry, and Oregon grape). This contributes

to the wide and dense true zone of riparian vegetation.

The inpact of the water diversions reduces the overall score by altering the
flows present during low flow or drought years influencing fish and wildlife
habitat and wetland area devel opment. Enhancenent of the riparian area
habitat quality could be acconplished by maintaining canopy openings to

pronote continued vegetative structural diversity.

11



FROG CREEK

The riparian area quality is very high (RQR 9.2). This high rating is the
result of: a very wide valley bottomresulting in a well devel oped

floodpl ain, perennial base flow and habitat to support a resident trout and
anadronous fish popul ation; numerous streanside wetlands; and good vegetative
structure consisting of a mxed coniferous and deciduous overstory conposed of
a variety of age/size classes. As in Clear Creek, this stream maintains a

wi de and dense true zone of riparian vegetation.
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CLEAR CREEK

Rehabilitation and Enhancenent Sunmary

Meadow Stabilization - RM 3.5:

At RM 3.5, in the vicinity of the Clear Creek canpground, a channel braid
meanders through a meadow area. Heavy recreational use is causing sone
bank erosion. A planting of streanside vegetation or bank arnouring
through boul der or LWD placenent could increase the bank stability. The
opportunity also exists to monitor the inpact of the nearby recreation

devel opnent on this area.

Road Closure: RM6.0 - 6.7:

Upon conpletion of stream adjacent tinber sale activity, the closure of
several roads (RM 6.0 - 6.7) may be advisable. Planting of trees and
construction of barriers may be options. This could serve to reduce

harassment in high valuable riparian and wildlife production areas.

Spawni ng Enhancenent: RM 4.4 - 7.2:

Spawni ng habitat deteriorates markedly above RM 4.4. The highest priority
areas for enhancement are the boul der donminated sections RM 4.4 - 5.2 and

6.0 - 6.3, which contain virtually no spawning habitat. These areas could

13



be inproved by using V-shape boul der berms for catchnments. The

gravel /rubble substrate predominant RM 6.3 - 7.2 is not suitable for
spawning.  Log K-dans, boul der berns, or gabion sills coul d be used as
catchnents for gravels in this area. Due to the flow regulation and | ow
gradient in the reach of Clear Creek, bedl oad novement may not be adequate
to seed in structures with gravel, gravels may have to be hauled in

Stream access is poor-fair for heavy equipment, either off of H ghway 26

or old logging spurs on the north bank.

Rearing Enhancement: RM 3.3 - 7.2

Pool area and depth are low in many areas through this reach. In
particular, the boul der reaches RM4.4 - 5.2 and 6.0 - 6.3 lack good
rearing area. Boulder berns (see spawning enhancenent, above) could raise
existing pool levels and pronote pool scour for larger, deeper pools on
the downstreamside. RV 3.3 - 3.6 lacks structure, and large log or
gabionsills, or boulder berns, could increase pool area from the existing
P-Rratio of 228 Creation of one or nore large deep pools adjacent to
the canpground (RM 3.5) could enhance fish production and recreationa

opportunities.

Brai ded channels and low flow contributed to small shallow pools RM 5.5 -
5.7 and 6.3 - 7.2. CQutting notches in natural sill logs to consolidate
flows and pronote scour, as well as the installation of K-dans (see

spawni ng enhancenent, above), could inprove pool quality in these areas.
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CLEAR CREEK

Stream Stability Summary

The streamis very stable. The streamstability rating (SSR is 9.8. Mjor
factors which contribute to this rating include: the well-regulated flow
regine due to the Clear Lake dam and Tygh Valley irrigation diversion
streanbanks which are well-vegetated (90 percent) and contain a noderate
anmount of bank rock with diameters greater than 1 foot resulting in little

(5 percent) streanbank erosion, |ow channel substrate detachnment (10 percent)
due to a lack of channel scour promoting high substrate stability; and a high
amount of channel structure due to large woody debris creating long and deep

pool s throughout the reach.

Stream channel structure and the basic elements of fish habitat are heavily
dependent on LWD. Over 40 percent of the streamarea consists of |ong pools.
The majority of these high quality pools are associated with [arge woody
debris. Mpst of this debris is of a local origin due to the well-regul ated
flowregime. The transporation capacity of this streamis low Likewse, its
capacity to adjust and recover from potential changes in flow and/or sedinment

production may be [imted

15



FROG CREEK

Frog Creek appears to be very stable (SSR 8.5). Factors which contribute to
this rating include: a well-regulated flow regine; stable streanbanks; high
substrate stabilty; and good channel structure. Like Clear Creek, this stream

appears to be dependent on LW for fish habitat and stream stability.

16



TABLE | - HABI TAT DATA SUMVARY
REACH (R.M.) STREAM POOLS RIFFLES (%)
HCR S P:R G d A EC BR 1l'+ 6-12" 1-6" .1-1" SD D
I (3.3-7.2) 8.5 55 4:6 3 M 16 H 0O 15 30 35 15 5
Frog Creek
(0.0-0.1) 7.5 80 6:4 3 M 2 H 0 20 30 20 15 15 o.

LEGEND: HCR = Habitat Condition Rating

S = Percent of stream shade

P:R = Ratio of pool length:riffle length

G = Average gradient (%

d: = Average maxi mumdepth (L ¢12", M= 12-29", H »30")

A = Average pool area (square yards)

EC. = Effective cover (L <40%, M= 40-60 percent, H>60%)

BR: = Bedrock

SD = Sand

D = Average depth (feet)

= Present, but less than 5 percent
TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ 100 FT.
. REACH TRI BUTAR ES

Speci es | Frog Creek
Brook trout - a L L
Brook trout - | I M

St eel head)
Coho)

LEGEND: L

*Q

Low (OS), M= Mderate (6-50, H= Hi gh (50+)

Adul €, |

= Juvenile

Habi tat suitable; presence reported but not observed
( ) = Habitat suitable; but major passage work needed for utilization

17



TABLE 11 - SPAM NS GRAVEL ( SQUARE YARDS)

Spawning Gravel (Sgq. Yds.)

Reach (R N.) Total Good Mar gi nal
| (3.3-7.2.) 1, 440 455 985
Frog Creek (0.0-0.1) _ 1 ) _10
TOTAL 1,445 460 995

TABLE 1V - FISH M GRATI ON OBSTRUCTI ONS
STREAM (R M TYPE |D # PASSABLE RECOVVENDAT! ONS*

None observed

LEGEND: F = Full passage
P = Partial passage
N = No passage

*Trout mgration barrier only;, anadronous fish could pass obstacle
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TABLE V - LW HABI TAT QUALITY | NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (RM) Total (" HO (% Total (%9 HO (N R # L Dia Source
I (3.3-7.2) 80 90 50 70 Perp StM1-2 |-2 M
Frog Creek (0.1) 50 70 50 * Perp M | -2 1 L
LEGEND: Tot al Percent of total habitat area dependent on LWWD

59 = Percent of high quality habitat area dependent on LW
= Angle of orientation to flow (Perp = Perpendicular,
Var = Variable) _
# = Nunber of logs/structure (S = Single log, M= Milti-Ilog)
L = Average length of logs, expressed in channel widths
Da = Dianeter of average In feet
Sour ce: L = Local
T = Transported
M= Mxture of local and transported
' = None observed
TABLE VI - HABITAT AND HYDROLOG CAL FEATURES FOR
SUMMER AND BANKFULL CONDI TT ONS
SUMMER BANKFULL
Reach (R M) w d v q W D Floodplain Width (Ft.)
| (3.0-7.5) 8 0.5 1 & 10 1.5 200+
LEGEND: Ww = Stream width Efeet;
D,d = Stream depth (feet
V = Velocity (feet/second)
Q = Average reach flow in cubic feet/second
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TABLE VI - TEMPERATURE AND SHADE RELATI ONSHI P

Al R/ WATER
TEMP. °F
REACH (R M) DATE FLOW (cfs) % SHADE ASPECT AW AW TIME
| (3.0-7.5) 7112 20 50 East 74/ 49 1000- 1400
Frog Creek 7112 3 80 Sout h
TABLE VII1 - RIPARI AN HABI TAT SUMVARY
REACH (RWM RCR _ VALLEY VEGETATI ON AQUATI C

Understory Qverstory _
E.R (ft.) HU GC % Con. Dec. Streantlass Wetland% Si ze

| (3.0-7.5) 9.3 200+ H H 3 1 | M SL
Frog Creek 9.2 200+ H H 3 2 | M S-L
LEGEND: RCR = Riparian Condition Rating
F.P. = Fl oodpl ain
H U. = Habitat units (H »5, M= 3-5 L ¢3)
GC = Gound cover percentage
Con. = Nunber of conifer species
Dec. = Nunber of deciduous species
Wet | and = Stream ength with adjacent wetlands (H >50%, M= 25-50 %
L <25%)
Si ze = Size of \Wtlands
S = Small (Less than 1 acre)
L = Large (Geater than 1 acre)
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TABLE IX - STREAM STABILITY SUMMARY

REACH (R.M.) SSR FLOW REGIME STREAM BANKS CHANNEL SUBSTRATE
Ratio LWD LAT ER RC VEG DICH TONE IMBRC VEG
MF:LF Ornt CUT

I (3.0-7.5) 9.8 1:1 R L L L H L MD H YRP

Frog Creek 8.5 1:1 R L L L H L MD M YRP

LEGEND: SSR
Ratio MF:LF

Stream stability rating
Ratio between mean annual flow width and the seasonal low

flow width
LWD ORNT = Large woody debris orientation (11 parallel:R Random)
LAT CUT = Lateral cuttin (H >80%, M = 20-80%, L <20%)
ER = Bank erosion (H >50%, M = 20-50%, L <20%)
RC = Rock content (Diameter 1 ft.) (H >65%, M = 30-65%, L <30%)
VEG = Vegetative cover (Ground cover & root matrix)
(H >80%, M = 50-80%, L <50%)
DTCH = Percent detached (H »50%, M 20-50%, L <¢20%)
TONE = B-(Bright), MB-(Moderately bright), MD-(moderately dull),
D-(Dull)
IMBRC Imbrication (degree of substrate packing)
(Low = two size classes or less, Moderate = three to
five size classes, High = five size classes)
VEG Vegetation (Y=Yes, N=No, R=Riffles, P=Pools)

*Data on channel structure not included due to modification of data collection &
evaluation procedures

KAnderson:paw (WP-PJS-5262N)
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The basic elements of fish habitat and channel structure are heavily dependent

upon | arge woody debris. Pool devel opnent is high as 40%of the streamarea
I's in pools. They average 15-20 sqg. yds. in depth and 2 ft. deep in areas.

At RM 4.2 and throughout the survey, the true zone of riparian vegetation is
wel | devel oped (RCR 9.3). The valley bottomwdth (200 ft.), numerous wetland

areas, a m xed deci duous/ coni ferous and second grow h overstory, and a high
groundcover factor (90% contribute to the hi ?zh score.
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This pool at RM 5.95is suitable for rearing coho sal mon. This drainage
Bossesses.excellent ‘quality coho salnon and winter steelhead habitat and coul d
e the major producing drainage in the Vhite River system should passage over
the Wite River Falls be established.

Recent beaver activity is present at RM 3.7. Yildlife use of the stream
appears heavy as deer, elk, coyote, and bobcat signs were noted.
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At R.M 3.2, Frog Creek enters the main stem |t is simlar to Cear Creek in
the high a||ty of the aquatic and terrestial habitat present. The linting

factor on both these systems appears to be the diversion of low flows for Tygh
Valley irrigation.

This site at RM 4.8 shows the atypical reach area found on 20% of the survey
RM4.4-5.2 and 6.0-6.3. Anincrease in gradient (5% . boul der substrate, and
decreased riparian diversity and fish habitat are characteristic of this area.
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Surveyors:

Dates Surveyed:
Tributary to:

Dr ai nage:

TR Conpart ment s:
Frog 2205
Bear paw2105
Camas 2103

Gane Fish:

Potential Anadronous

Average Fish Habit at

Average Riparian Condition Rating:

FROG CREEK

BEAR SPRINGS RANGER DI STRI CT

David W swar

Doug Ki nzey

July 20-21 and 26-28, 1983
Cear Creek

Deschut es

Rai nbow t rout
Brook trout

Speci es:
ho Sal mon
St eel head Trout

Condi tion Rating:

County: Wasco

Mout h Locat i on:
TSS., RICE Sec. 8

Vat ershed Area:
8, 107 Acres
12.7 Sq. M.
Stream Length: 8.5 Mles

Di stance Surveyed:

Mainstem = 8.5 Mles

Tributary A, 0.2 Mles

Tributary B; 0.8 Mles
Low Fl ow Wdth (Avg): 6 Feet

Stream Oder: Il

6.7 (Fair-Good)
5.7 (Mderate)



FROG CREEK

Survey Summary

Stream Sunmary

Frog Creek is a third order tributary of Cear Creek providing
approximately one-third of the low flow (7 cfs) at their confluence. Frog
Lake is located at the north end of the drainage; flow fromthe outlet of
the lake (RM8.5) to RM7.8 is intermttent. A diversion structure at

RM 4.6 channel s about 95 percent of [ow flows (12 cfs) into the Frog Creek
Ditch. This flow reduction affects fish habitat and riparian devel opnent
for over a mle downstream Low flow increases to 6 cfs by RM3.0, due to
groundwat er feeding. Forest Service Road 2130 and associated spurs 260
and 270 provide access to the |ower 2.5 mles of stream Forest Service
Road 43 crosses the creek at RM 3.5 and spurs 4320 and 2610 paral lel the
stream above that point. Frog Lake Canpground |ies adjacent to the |ake
and to U.S. Hghway 26. Resident trout were observed fromthe stream
mouth to RM 7.5.

Wt ershed Characteristics and Geonor phol ogy

Frog Creek has a well-regulated flow regine and drains a broad, shallow,
flat-bottomV shaped valley. Valley side slopes are of gentle

(<30 percent) to moderate (50 percent) gradients. Floodplain widths are



variable, ranging from30 feet to greater than 200 feet. Stream gradient
is low remaining two percent throughout its length. There are two ngjor
tributaries inthe system Tributary A entering at RM 2.75 provides

1 cfs at lowflows. Tributary B contributes [/2 of low flows (5 cfs) of
Frog Creek at RM5.1. The streamheads in a meadow area (RM 7.3-7.8).
Flow fromthe lake to the meadow is intermttent. The flow regine bel ow
the diversion structure at RM4.6 is very well regulated. The streanis
ability to flush itself of sand and silt is poor. Mbss covered humocks
have devel oped where sedinent deposition has occurred. These hunmocks

have been further stabilized by the dense thickets of tag al der

Reach Descriptions

Four reaches were identified along the mainstemand one for Tributary B.
Differences are subtle and based primarily on substrate conposition
anounts of silt deposition, and flow Channel braiding was comon to al

reaches.

Fi sheries

The overal | rating of the fisheries habitat is fair to good (6.7 HCR).
Pools are domnant in all reaches, with pool-to-riffle ratios between 6:4
and 7:3.  (On 85 percent of the survey, pools are 2 to 4 square yards wth
shal | ow depth (<12") and high effective cover provided by overhanging

brush, aquati cvegetaticg, and instreamwoody debris. Spawning gravels



total 1070 square yards with 65 percent suitable for utilization by
resident trout and 35 percent potentially suitable for anadromous

sal moni ds.  Spawning gravel concentration is highest in Reach |

(45 percent), where gravel beds range from!l to 5 square yards in area
(see Table Il1). Spawning beds in other reaches are generally less than
one square yard. Very high sedinent |oading and nmoss growth on gravels
greatly reduce available spawning habitat in Reach II, below the

diversion. The influence of |arge woody debris (LWD) is extrenely high in
the Frog Creek system Nnety-five percent of the pool formation and

gravel retention appears dependent on incorporated LWD.

Fish habitat appears potentially well suited for coho salmon and steel head
production. M graton obstructions include a diversion structure (RM4.6)
and 3 culverts on the mainstem(RM 0.8, 3.6 and 6.8) and a log ford stream
crossing on Tributary B. The diversion structure blocks access to

4.0 mles of stream
The Oregon Department of Fish and Wldlife stocks Frog Lake with rainbow
trout annually (6,000 |egal-size trout in 1982). Resident trout stocks

are reported to be brook and rainbow species.

Riparian Area

The riparian habitat is rated noderate (5.7 RCR). Positive factors

influencing the rating are high number of habitat units (4-51, a large



nmeadow in the upper reach,a generally wide floodplain and high levels of
bank and channel stability. Negative factors include the [ack of
deci duous tree species,low coniferous species diversity, and flow

reduction due to an irrigation diversion.

Rehabi litation and Enhancenent

Rehabi litation and enhancement opportunities should likely center on
| mproving passage conditions at the diversion structure and cul verts,

increasing spawning habitat in the upper reaches of the mainstem and

increasing riparian habitat diversity.



FROG CREEK

Reach Sunmary

Reach |; RM0.0 - 1.7:

1. Valley configuration narrows froma very wide (greater than 200 feet)
flat-bottom V-shaped valley at the confluence with Clear Creek to a narrow
(60 feet) flat-bottom V-shaped valley by the upper end of the reach.
Channel braiding is common.

2. Qadient is low (2 percent).

3. Substrate is primarily sand and gravel (75 percent).
4, Pools domnate the streamarea (P.R=T7.3).

5 Streamshading is high (90 percent).

Reach I'l; RM 1.7 - 4.6:

1. Valley configuration continues to be a flat-bottomV, with a floodplain
width increasing fromnarrow (50 feet) at the lower end to very wde
(greater than 200 feet) at the upper end of the reach. Stream braiding

across the full wdth of the floodplain is comon.



2. Gadient continues to be |ow (2 percent).

3. Substrate size decreases and is heavily domnated by the gravel-sand size

classes (95 percent).

4, Pool-to-riffle ratio decreases slightly (P:R=6:4).

5. Stream shading continues to be high (90 percent).

Reach I'll; RM4.6 - 6.7:

1. The valley configuration continues to be a flat-bottomV, with a

floodplain width ranging between 30 feet to greater than 200 feet.

2. Gadient remains low (2 percent).

3. Substrate size classes continue to decrease. Nearly 100 percent are bel ow

6 inches in dianeter.

4, Pool-to-riffle ratio shows a slight increase (P:R = T.3).

5. Streamshading continues to be high (90 percent).



Reach IV: RM6.7 - 7.8:

1. Floodplain width continues to fluctuate between 30 and greater than
200 feet.

2. Gadient remins low (2 percent).

3. The dom nant substrate size class is gravel (40 percent).

4, Pool-to-riffleratio remains 7:3.

5. Stream shading decreases to 75 percent.

Tributary A RMOO - 0.2:

1. Valley configuration is narrow (floodplain 60 feet) with gentle (less than

30 percent) sideslopes.

2. Gadient is low (2 percent).

3. Substrate is rubble domnated (80 percent).

4, Pools cover half the streamarea (P.:R = 5:5).

5. Streamshading is 100 percent.



Tributary B RM 0.0 - 0.8:

1. Valley configuration is a flat-bottomV with a noderately wi de (80 feet)

f1 oodpl ai n.

2. Gadient is |low (3 percent).

3. Substrates are gravel domnated (70 percent).

4. Pools domnate the streamarea (P:R = 6:4).

5. Streamshading is high (80 percent).



FROG CREEK

Fish Habitat Summary

Reach I RM0.0 - 1.7:

1. The fish habitat quality is rated good (HCR = 7.5).

2. Atotal of 496 square yards of spawning gravels were counted in this
reach, 307 of which are good quality. Approximtely 60 percent
(298 square yards) of the total gravels are inthe 0.5 to 1.0 inch size
class, with the remaining 40 percent (198 yards) in the 1.5 to 3 inch size
class. LWD influences retention of 80 percent of the total gravels and
90 percent of those considered high quality. Spawning beds of five square

yards in size are common.

3. Rearing habitat is fair in this reach, which is domnated (P:R = 6:4) by
shal | ow (generally less than 12 inches deep) pools with noderate to high
effective cover. Pool size averages four square yards. Eighty percent

are dependent on |arge woody debris.

4, Asingle partial barrier to fish mgration in this reach is the Forest
Service Road 2130 culvert at RM0.8. It is 40 feet long with a
4.5 percent gradient. \Velocity at the time surveyed (lowflow was

5 feet/second.
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Reach Il; RM1.7 - 4.6:

1. The fish habitat quality increases sonewhat, renmining good (HCR = 6.7).

Flowis greatly reduced fromRM 3.0-4.6 due to the irrigation diversion

2. An important factor contributing to the lower HCR is a decrease in
spawni ng habitat. Two-hundred and twenty square yards were counted
125 good and 95 marginal; 90 percent are in the 0.5 to 1 inch size class
Ni nety percent are dependent on LWD. The substate in this reach is
predom nantly gravel (75 percent); extrenely high sedinment |oading and
noss growth on the gravels (due to flow reduction fromthe diversion)

prevents them from being utilized as spawning habitat.

3. Rearing habitat is simlar to that in Reach | except for a slight decrease

in pool size (average size is 3 square yards).
4, A partial high flow barrier to fish migration is the Forest Service
Road 43 culvert at RM3.5. The structure is 90 feet long. Stream

velocity through it was neasured at 2 ft./sec, (low flow).

Reach Ill: RM4.6 - 6.7:

1.  The fish habitat remins good (HCR = 6.9).
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Spawning habitat remains noderate in quality, with a total of 138 square
yards counted. N nety percent are in the 0.5 to 1 inch size class. LW

remains inportant in 90 percent of gravel retention.

Rearing habitat remains fair, with abundant shallow pools (12 inches deep,

P:R =T7:3) and high effective cover.

The Frog Creek Ditch diversion at the lower end of this reach (RM4.6) is
a conplete barrier to anadromous mgration. A 10 foot long concrete chute
bel ow the structure carries only a trickle of water (less than |-inch
deep) during sunmer flows. No junp pool is provided for junp

required to clear this structure.

Reach IV: RM6.7 - 7.8:

1

4,

The Fish Habitat Condition Rating decreases to fair (HCR = 5.4).
Al though pools are abundant (P:R = 7:3), rearing habitat is poor to fair.
Pools are small (1 square yard) and shallow (<12 inches), with high

effective cover. Pool developnent is conpletely dependent on LVD.

Spawni ng habitat is good, with 129 square yards of gravel. Seventy

percent (93 sg. yd.) favor utilization by trout.

No barriers to fish mgration were observed.
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Tributary A RM0.0 - 0.2

1. The Fish Habitat Condition Rating is fair (HCR = 4.8).
2. Athough the pool-to-riffle ratio is excellent (P.R =5:5), shallow poo

depths (averaging 4 inches) significantly reduce the quality of rearing
habi t at .

3. Six yards of good quality spawning gravels occur in the lower 0.1 mle

4, No barriers to fish mgration were identified.

Tributary B, RM0.0 - 0.8:

1. The fish habitat is rated good (HCR = 6.6).

2. Rearing habitat is fair. Pools domnate (P.R = 6:4) the streamarea, and

are shallow (8 inches deep) with high effective cover

3. Eighty-seven yards of spawning gravels were counted. Approximtely

95 percent of these are in the 0.5 to 1 inch size class.
4, The log ford at RM0.2 may be a partial velocity barrier, restricting

access to about 0.5 mles of habitat. Logs have been placed in the

channel parallel to streamflow and covered with dirt and gravel
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FROG CREEK

Riparian Habitat Summary

Riparian habitat quality generally rates moderate along Frog Creek, varying
widely in and between reaches. Belowthe diversion ditch (RM4.6). a typical
cross section of the floodplain is conposed of two or three channel braids
constricted by tag alder thickets grow ng from deconposing noss-covered |og
hummocks.  The alder is replaced by Pacific yew thickets and red-osier dogwood
i medi at el y upsl ope of the streamchannel. Located between channels are
numerous, small (less than one yard) pools and pothol es surrounded by
herbaceous ground cover. The overstory is hemock and cedar dominated. Flows

appear extrenely well-regul ated.

Above the diversion ditch, the channel is less braided and the tag

al der-Pacific yew thickets nentioned above only occur along 30 percent of

stream |ength.

Al'though much of this drainage has been |ogged (see map), full retention

buffer strip areas averaging 100 feet on either bank are characteristic.

Reach I: RM0.0 - 1.7:

1. The Rparian Condition Rating is high (ROR=6.7).
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The floodplain width decreases fromvery wide (greater than 200 feet)
at the mouth to narrow (60 feet) by the end of the reach. The
flat-bottom V-shaped valley has abundant (70 percent of stream

l'ength) small wetlands occurring around and between channel brai ds.

Five habitat units are present (grass-forb, shrub-seedling-sapling,

poles, small sawtinber, and large sawtinber)

The coniferous overstory (averaging four species per transect) is
predom nately western hem ock, red cedar, and Englemann spruce, with
occasional Douglas, grand, and noble fir. No deciduous overstory

species were observed.

The abundant small wetlands are a high quality special habitat unit
in this reach. Channel braiding is very common, with an average of
two to three braids neandering through very old (nmoss and

sapl i ng- covered) deconposing debris accunul ations (local source).
These hummocks cover approximately 30 percent of the stream surface,

and result in nunerous small (less than one yard) ponds and pot hol es.
Beaver bank colonies are very active over the entire stream Recent

coni ferous (hem ock, cedar) and deciduous (tag alder) cutting is

conmon.
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The riparian habitat decreases to noderate quality (RCR =5.9).

The floodpiain width increases fromnarrow (50 feet) at the |ower end

of this reach to very wide (greater than 200 feet) at the upper end.

3. Four habitat units are present, one less (poles) than for Reach I.

4, The coniferous overstory (averaging three species per transect) is
dom nated by hemock and cedar, with |esser anounts of spruce than
found in Reach I.

5. Less braiding and wetland devel opment occur in this reach than in
Reach |, resulting in a decrease of small wetlands to only 10 percent
of stream Length.

Reach I'll; RM4.6 - 6.7:

1. Riparian habitat continues to rate moderate (RCR = 5.2).

2. The floodplain width continues to fluctuate, ranging from greater

than 200 feet at the downstreamend to 30 feet at RM 6.0 back up to
200 feet by RM 6.5.

16



3. The sane four habitat units present in Reach Il occur in this reach.

4. The coniferous overstory continues to be predom nately hem ock,

cedar, and some spruce.

5. The lack of wetland devel opment is an inportant factor contributing

to the |ower RCR of this reach.

Reach IV: RM6.7 - 7.8:

1. The Rparian Condition Rating increases to high (RCR = 6.2).

2. The floodplain width averages w de (140 feet), increasing from

25 feet to greater than 200 feet.

3. Al five habitat units are present.

4, The coniferous overstory (three species) is hem ock dom nated.
Coni ferous understory diversity increases in the alder neadow above
RM 7.3, which includes mountain hem ock, white pine, silver fir,

Dougl as-fir, and noble fir.

5 Two special habitats, the tag al der meadow nentioned above (RM 7.3 -

7.5), and a rock outcrop (RM6.7), occur in this reach.

17



Tributary A RM0.Q - 0.2:

1. The RiparianHabitat Condition Rating is poor (RCR = 3.2).

[ (&%)
.

The floodplain width is narrow (60 feet).

3. Two habitat units, shrub-seedling-sapling and small sawtinber, are

present .

4, The coniferous overstory is conposed of cedar and hemock. Pacific

yew over hangs the streamchannel and areas i mmedi ately upslope.

Tributary B. RM 0.0 - 0.8.

1. The Riparian Condition Rating is noderate (RCR = 4.6).

2. The floodplain width is moderate (80 feet).

3 Al five habitat units are present.

4. The coniferous overstory is conposed of hem ock and cedar.

18



FROG CREEK

Rehabilitation and Enhancenent Sunmary

Passage Enhancenment; RM 0.8; 3.55; 4.6; 6.8; Trib B 0.2:

Fish mgration obstructions include the three culverts and the diversion

structure on the mainstem and a log ford on Tributary B.

Culvert #l (RM0.8) is a partial barrier with a gradient of 4.5 percent. Low
flow velocity is 5 ft/sec. It is approximatelv 40 feet long. Baffling may be
required. CQulvert #2 (RM 3.55) is a partial barrier. Streamvelocity through
the 90-foot structure was measured at 2 ft./sec. Baffling, again, my be
required. A junp pool below Culvert #3 (RM6.8) would |ikely enhance fish
passage through it. The diversion structure (RM 4.6) is a conplete barrier to
fish mgration. At the time of this survey, flow to Frog Creek bel ow RM 4.6
was primarily from subsurface flow through the earth berm of the Frog Creek
Ditch. Flowin the ditch was estimated between 12 and 15 cfs. Establishing
m ni num stream flow requirenents bel ow the dam and inproving junp pool
conditions at the dam would open up an additional 3.9 RMof habitat to
mgrating fish species. Screening the ditch intake to prevent diversion of
smolts into the ditch would appear to be a high priority if anadronous fish
are introduced above the dam The log ford across Tributary B (RM0.2) is
covered with soil and rock fill. This structure should be monitored to ensure

that it does not becone a stream stability or fish passage problem
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Spawni ng Habi tat Devel opnent: RM 1.7 - 7.8:

Suitable spawning habitat for potential anadromous fish species above Reach |
(RX 0.0-1.7) is limted. Increasing stream flow from RM 1.7-4.6 may inprove
spawning habitat conditions, by lowering sediment |oading and |evels of
aquatic vegetation. Installing channel structures for gravel retention may
i nprove spawning areas above RM 4.6. Introducing gravels may be required at
gravel catchment sites due to the | ow bedl oad novenment throughout the stream

| engt h.

Rearing Habitat Devel opnent: RM 0.0 - 4.6:

Pool rearing habitat in Reaches | and Il could be inproved with increased flow
bel ow the diversion structure during |ow flow periods. Presently, shallow
pool depth in this area is a mgjor limting factor to salnonid production.

I n-channel structures to raise pool |evel and pronote pool scour are also an
option. Log or gabion sills may be most appropriate due to the availability

of logs and gravel fill material available on-site.

Riparian Habitat Enhancenent: RM 0.0 - 7.8:

Ceneral l'y, coniferous species diversity is low and deciduous tree species are
absent in the riparian zone overstory. Selective cutting in small patches
(I-2 acres) on the north bank (to allow additional |ight penetration in the

riparian zone), coupled with planting of deciduous species, could increase the

overal | habitat diversity.
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FROG CREEK

TABLE I - HABITAT DATA SUMMARY

REACH (R.M.) STREAM , POOLS RIFFLES (%)
HCR S P:R G d A EC BR 1'+ 6-12" 1-6" .l1-1" SD D
I (0.0-1.7) 7.5 90 7:3 2 L & E - 5 20 35 30 10 4
IT (1.7-4.6) 6.7 90 6:4 2 L 3 H - * 10 40 35 15 3
III (4.6-6.7) 6.9 8 7:3 2 L 3.5 H - - * 40 40 20 3
IV (6.7-7.8) 5.4 75 7:3 2 L 1 H - * 15 40 20 15 1
Tributaries
Tributary A
(0.0-0.2) 4.8 100 5:5 2 L 1 H - * 40 40 10 10 2
Tributary B
(0.0-0.8) 6.6 8 6:4 3 L 1 EH - 10 10 35 35 10 2

LEGEND: HCR:
P:R:
G:

A:
EC:
BR:
SD:
D:

Habitat Condition Rating
Percent of stream shaded
Ratio of pool length:riffle length
Average gradient (%)
Average maximum depth (L <12", M = 12 - 29", H >30")
Average pool area (sq. yards)
Effective cover (L <40%, M = 40-60%, H >60%)

Bedrock
Sand

Average depth (inches)

Present, but less than 5%
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FROG CREEK

TABLE |1 - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ LQO FT.
. REACH TRI BUTARI ES
Speci es - L LIT 1V Tributary A Tributary B
Trout W MH H L-M ()
LEGEND: L = Low (O5); M= Mderate (6-50); H = H gh (504)
a= adult, j =juvenile
* = habitat suitable; presence reported but not observed.
( ) = habitat suitable; may not be present
TABLE 11 - SPAWNING GRAVEL (SQUARE YARDS)
Spawning Gravel (Sg. Yds.)
Reach (R M) Total Good Mar gi nal
| (0.0-1.7 496 307 189
Il (1.7-4.6 220 125 95
[l (4.6-6.7 138 69 69
IV (6.7-7.8 129 77 52
Tributary A (0.0-0.2) 6 6 0
Tributary B (0.0-0.8) 87 47 40
TOTAL 1076 631 445
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FROG CREEK
TABLE |V - FISH M GRATI ON OBSTRUCTI ONS
STREAM (RM) TYPE |D# PASSABLE RECOMMENDATI ONS*

Frog Creek 0.8 Cul vert c P Vel ocity barrier

(length 40 ft., 4.5%
gradient, low flow
velocity 5ft./sec.),

baf f1 e.
Frog Creek 3.55  CQulvert Cc2* P Partial hi ?h flow
barrier, (length

90 ft., 1.5% gradient,
low flow velocity
2 ft./sec.), baffle.

Frog Creek 4.6 Di version D N | mprove junp
Structure pool .

Frog Creek 6.8 Cul vert 3 F Create junp pool

Tributary B 0.28 Log ford L1 F Moni tor passage;

structure is /-8 large
logs lying in the
stream parallel to the
f1ow.

LEGEND: F = full passage
P = partial passage
N= no passage

*Trout mgration barrier only, anadromous fish could pass obstacle.
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FROG CREEK

TABLE V - ANADROVOUS HABI TAT SUMVARY
REACH ~Mles Rearing Spamnéng "
(RM) Avail. Pot. P:R  Aea Depth 1"-3v. Comment s
I (0.0-1.7; 1.7 0.0 7.3 4 | 160 26
Il (1.7-4.6) 2.9 0.0 6: 4 3 0.5 31 0 _ _
111 (4.6-6.7) 0 2.1 7.3 35 1 17 0 Di version
structure
at RM 4.6
IV (6.7-7.8) 1.1 7.3 1 0.5 35 0
Trib. A (0.0-0.2) 2 0 5:5 0.5 0.5 0 0
Trib. B (0.0-0. 00.8 6: 4 1 0.5 _4 0
TOTAL 4 4.0 247 26
LEGEND: Avail : Mles of habitat presently accessible to anadronmous fish
i f introduced.
Pot . : Additional mles of habitat potentially available wth
conpl ete passage enhancement.
P.R: Rat1o of pool length:riffle |ength.
Area : Average pool area (sq yds.).
Dept h: . Aver age Pool depth (feet).
Spawning:  Nunber of sg. yds. of gravels observed in the |"-3" and

3"-6" size classes.

24



FROG CREEK
TABLE VI - WD HABI TAT QUALITY | NFLUENCE

SP. GRAVELS POOL LW CHARACTERI STI CS
Reach (R M) Total (% HO (% Total (9 HYXY(W OR # L D a Source
| (0.0-1.7) 80 90 85 0 Perp SM -2 -2 L
Il (1.7-4.6 90 95 95 0 Perp SM -2 |-2 L
11 (4.6-6.7 95 100 95 0 Perp SM |-2 |-2 L
IV (6.7-7.8 100 100 100 0 Perp SM [-2 [|-2 L
Tributary A 100 100 100 0 Perp SM 1.2 [-2 L
Tributary B. 100 100 100 0 Perp SM -2 [-2 L
LEGEND: Tot al = % of total habitat area dependant on LW
§ = %of hi ?h qual ity habitat area dependent on LWD
= angle of orientation to flow Perp = perpendicular, Var
= variable
i = nunber of logs/structure; S = single log, M= mlti-log
L = average length of logs, expressed in channel widths
Da = diameter of average logs in feet.

Source: L = local
T= transported
M= nmxture of local and transported

No high quality pools present in the system based on
criteria of the Habitat Condition Rating nodel.
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Tributary B.

FROG CREEK

)

TABLE VII - HABITAT AND HYDROLOG CAL FEATURES FOR
SUMVER AND BANKFULL CONDI TI ONS
SUMMER BANKFULL
W d Vv q W D Fl oodplain Wdth (Ft
11 415 T 14 6 60-200 +
12 5o 6 11 .6 50-200 +
12 J L5 13 14 | 30- 200
4 3 | 8 5 25-200
20 31 6 15 0.8 80
= Stream width (ft
= Streamdeth ft
= Vel ocity feet/second
= Average reach flow |n cubi ¢ feet/second
TABLE VII| - TEMPERATURE AND SHADE RELATI ONSH P
Al R/ WATER
TEMP . °F
DATE FLOW (cfs) % SHADE ASPECT AW AW TIME
7/ 20/ 83 6 90 SE 55/49-58/51  1530- 1845
7121, 26/ 83 3 90 SE 58/ 46-64/49  1130-1700
7/ 26- 27/ 83 8 80 SE 57/42-61/44  1230-1815
7127/ 83 | 75 SE 57/ 46 1400- 1500
7128/ 83 3 80 S 64/ 43 1300
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FROG CREEK
TABLE | X - RIPARI AN HABI TAT SUMVARY

REACH (RM RCR _ VALLEY VEGETATI ON AQUATI C
P (ft.) HU Overstory Streantlass Vetland% Size  Special
Con. Dec. bi t at
1(0.0-1.7) 6.7 120 5 4 0 2 M s 1
II(1.7-4.6) 5.8 125 4 3 0 2 L s 1
III(4.6-6.7) 5.2 140 4 3 0 2 — — 0
IV(6.7-7.8) 6.2 140 5 4 0 2 M L 2
Tributary A.
(0.0-0.2) 3.2 60 2 2 0 3 - - o
Tributary B.
(0.0-0.8) 4.6 80 5 2 0 2 — - 0
LEGEND: RCR Riparian Condition Rating
F.P.: Floodplain
HU.: # Habitat Units Hya; M2-3; L <1
Con: # Conifer Species
Dec: # Deci duous Speci es _
et | and: 0{ostream length with adjacent wetlands; H >50%; M= 25-50%
<25%
Size: Size of wetlands
S =Smll (less than 1 acre)

L = Large (greater than 1 acre)

KAnder son: paw ( WP- PJS-5204N)
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True riparian vegetation I's dom nated by dense tag al der and Pacific yewal ong
nuch of the streamin Reach IIl (above the ditch diversion at RM 4,6\.

Channel structure is provided by noss covered hummcks of decaving | ogs, often
supporting neq growh. Channel braidingis very common.

The influence of LWD continues to be hi gh I n Reach IV (photoat RM 7.3)
al though channel braiding I's reduced. Average pools are one square yard in
area with shal | ow depths and high effective cover. 28



Typi cal viewof Frog Creek In Reach | (RM 0.51. The influence of large
woody debris (LWD) on pool formation and spawni ncT; gravel retention is high
(80). Rearing habltat is fair. Pools are shallow and average 4 square
yards. Effective cover is high. Spawning habitat is abundant with

approxi mately 500 square yards of spawning gravels observed within this reach.

Channel braiding I n Reach Il |'s ccomon and i s highly influenced by LWD. The
gradient is |ow 82%, and the channel substrate is conprised of snall-sire
gravel and sand. Eighty-f ive percent of the spawning gravels (189 sq. yd.)
are suited for resident trout util |9zat| on.
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- STREAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI, 11,111 REACH # and SECTION

T 1.0 TRANSECT # and RIVERMILE
¥ 08STRUCTION JX  BARRIER
3,2.3, JAM and #

F(* " )1,2,3 FALLS, MEIGHT, and #
€1,2,3 CULVERT and #

B1,2,3 CHUTE and ¢

A DIVERSION STRUCTURE (I = water is used for irrigation purposes)
4 MINE  OF ROCK PIT SITE
— BRIDGE
Q—) LANDSLIDE, SLUMP
AN DEBRIS TORRENT TRACK
e SPRING
¢

UPPER LIMIT OF FISH PRESENT (A = Yimit of potential anadromous
fish habitat)

BANK EROSION (EXTENSIVE/SEVERE)
1,2,3, :MISCELLANEOUS

AALD-
%
@ WETLAND HABITAT
~~  ROAD AND ID NUMBER
) Psﬂl

@ EARTHFLOW
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Surveyors:

Dates Surveyed:
Tributary to:
Dr ai nage:

TRl Conpart ments:

Ganefi sh:

Potential Anadronous

BARLOW CREEK
BEAR SPRINGS RANGER DI STRICT

David Wswar County:  Hood River
Doug Kinzey Wasco
August 9-11, 1983 Mout h Location:
T.4S, R9E, Sec. 24

Wite River

VWt ershed Acres: 6,692 acres
Deschut es 10.5 sg. m.

Stream Length: 7.1 mles
Bonney 2201
Ginds tone 2203
Bird 2204 Di stance Surveyed:

Mainstem 6.8 mles

Rai nbow trout
Brook trout

Low Flow Wdth (Avg.) 10 feet
Speci es:

Coho Sal non Stream Oder: |l
St eel head trout
Chi nook Sal non

Average Fish Habitat Condition Rating: 7.3 (Good)

Average Riparian Condition Rating: 7.1 (Hgh)



BARLOWN CREEK

Survey Summary

Stream Sunmary

Barlow Creek is a third order tributary of Wite River, providing
approximately 20 percent (12 cfs) of the low flow at their confluence.
Barlow Ridge parallels the stream on the northeast side of the drainage.
Access to the streamis provided by the ol d pioneer Barlow Road (Forest
Service Road 3530) which closely parallels the creek for nost of its
length. Oregon State Highway 35 crosses the headwaters at Barlow Pass and
Forest Service Road 43 passes near the nmouth. Four Forest Service
canpgrounds are |ocated along Barlow Creek. These include Barlow crossing
near the nouth, Barlow Creek Canpground at RM 2.0, Gindstone Canpground
at RM 3.7 and Devil's Half-Acre at RM 6.4. Numerous dispersed canpsites
are also heavily used along the stream Rainbow and brook trout were
observed to RM 6. 0.

VWt er shed Characteristics and Geonor phol ogy

The lower two and a half mles of Barlow Creek flow in the very broad,
glaciated Wiite River floodplain. Above RM 2.5 Barlow Ridge separates the
two watersheds and the valley takes on a wide (200+ ft.), V-notch

configuration. Stream adjacent side-slopes are gentle (0-30 percent).



Valley walls are noderately steep to steep (60-90 percent). Stream
gradient is |ow throughout the streanis length (2-4 percent), flow ng
through a wi de floodplain (120-200 ft.). Several sub-alpine lakes drain
into Barlow Creek. Flowfromoutlet streams of Geen Lake and Lower Twin
Lake appear to be perennial. Palnmateer Creek provides aoproximtely

40 percent (3 cfs) of the flowat its confluence with Barlow Creek

(RM 4.9).  Nunerous epheneral streans drain the highly dissected west
slope of Barlow Ridge. Large meadows bordering the stream occur at

RM 2.3, Pal mateer Meadows at RM 4.5, and Devils Hal f-Acre Meadow at

RM 6.0. The flow regine of Barlow Creek appears noderately flashy.

ReachDescriptions

Four reaches were identified along the mainstem of Barlow Creek

Differences are based primarily on substrate conposition, pool-to-riffle
ratio and gradient. Rubble and gravel are the predomnant substrate
material along 85 percent of the survey length. Pools donminate the stream
surface area in three of the reaches. Reach Il has nore channe

structure than the other reaches. The stream gradient is |ow

(2-4 percent) through Reaches I - 11l (RM 0.0 - 6.4).

Fi sheries

The overal | rating of the fish habitat is good (HCR=7.3). Rai nbow and

brook trout were observed in noderate nunbers (5-50/100 feet) fromthe



mouth to RM 6.0. The Oregon Departnment of Fisheries and Wldlife annually
stocks Upper and Lower Twin Lakes (which drain into Barlow Creek) with
juvenile brook trout. Pools are large (>10 square yards) on nost of the
streamis length. Pool depths are shallow to noderate with noderate

effective cover. Spawning gravels total 893 square yards, with 80 percent
potentially suitable for utilization by anadronmous sal nonids. Seventy
percent of the gravels are located in Reach I (RM0.0-2.7). Good-size
gravel beds (5 square yards) in this reach are cormon. Gavel beds in the

upper reaches are snaller

The inportance of large woody debris (LWD) in overall pool formation and
spawni ng gravel catchnment is noderate in Reaches | and Il and increases to
high in the upper reaches. Hgh quality pool formation is heavily
dependent on LWD (70-90 percent) in all reaches. Eight |ogjans (debris
accunul ations) were identified along the mainstem Three are considered
partial barriers; Logjam#2 (RM1.05), Logjam#4 (RM2.8), and Logj am#7
(RM 4.0). The fish habitat in Barlow Creek appears well-suited for and

steel head trout, chinook, and coho sal non

Riparian Area

The riparian habitat conditions are rated high (RCR = 7.1). Positive
factors include a wde floodplain, high nunber of habitat units, presence
of deciduous species, and special habitats (wetlands, rock outcrops and

snag patches). Negative factors are four canpgrounds |ocated along the



stream channel and the close proximty of the Barlow Road to the stream
Loss of riparian vegetation and decreased bank stability in these areas

appear to be a direct inpact of the heavy recreational use

Rehabi litation and Enhancenent

Rehabilitation efforts should be directed at |essening the effects of the
canpgrounds on the riparian area. This would include re-establishing
riparian vegetation and bank stability. Enhancement opportunities also
exist for increasing gravel retention above RM 4.0, where spawning habitat

my be a potential limting factor



3. Substrate materials are predomnantly rubble and gravel with boul der

structure in some sections and LWD in others.

4 Streamsurface area is domnated slightly by riffles (P.R = 4.:6).

5. Stream shading is the same as Reach | (60 percent).

Reach I11: RM5.4 - 6.4:

1. Valley shape continues as a wide, flat bottomV. Floodplain is noderately
wide (80 ft.) and deeply incised in the valley floor below RM 6.0. At
RM 6.0 the stream braids into a large neadow.

2. Gadient is low (2 percent).

3. Gavel and sand are the predonminant channel substrate.

4, The streamarea is domnated by pools (P:R = T7:3).

5. Streamshading is noderate (50 percent).

Reach |V: RM 6.4 - 6.8:

1. Valley configuration is V-notched with steep (>70 percent) sidesl opes.

Floodplain width averages 25 feet.



2. Gadient is stepped and highly influenced by LWD; the gradient ranges from
7-17 percent.

3. Rubble and boulders domnate the channel substrate.

4, Streamsurface area is domnated slightly by pools (P:R = 6:4).

5. Shading is high (95 percent).

Tributaries

Four tributaries of Barlow Creek were surveyed. Palmateer Creek is the only
one that appears to contain fish habitat; however, its high gradient

(11 percent) would preclude the introduction of any anadronmous species. It is
a maj or water source for Barlow Creek, providing approxi mtely 40 percent of

the flow (3 cfs) at their confluence (RV 4.9).

Geen Lake Creek (RM0.7) had 0.5 cfs flowing in a 4-foot wde channel.

Substrate is small woody debris, leaf litter, and al gae.

Tributary A draining Lower Twin Lake, enters Barlow Creek at RM3.5 with a

12-foot high rock face falls at the mouth. Flow is approximtely 2 cfs.



Tributary B provides 30 percent of the flow (1.5 cfs) at its confluence with
Barlow Creek (RM 5.5). Stream banks are high (> ft.) and highly susceptible

to erosion, the channel width is 4 feet wide and the flow regine is flashy.



BARLOWN CREEK

Fish Habitat Summary

The overal | Fish Habitat Condition Rating is good (HCR =7.3). Positive
conmponents of the score include good baseflow, anple spawning habitat in
Reaches | and Il (RM0.0 - 5.4), high quality riffle and pool devel opnent in
Reach Il (RM 2.7 - 5.4) and low flow braids and high flow side channels
offering diversified rearing habitat. Negative factors include reduction in
bank cover and bank stability in areas inpacted by recreation use. Rainbow

and brook trout were observed fromRM 0.0 - 6.0.

Reach I: 0.0 - 2.7:

1. The fish habitat quality is rated excellent (HCR = 8.2). Fish species

observed were rainbow and brook trout.

2. Spawning gravels total 642 square yards, of which 50 percent (343 sq. yd.)
are good quality. Approximately 50 percent of the total are in the
1.5-3 inch size class and 45 percent in the 3-6 inch size class. Spawning
beds of 5+ square yards are common. LWD influences formation of

60 percent of all the beds and 70 percent of those considered high quality.

3. Rearing habitat is good in this reach. Pools domnate the stream area

(P:R=T7:3). Pool size averages 14 square yards with noderate depths

10



(1.5 ft.) and noderate effective cover. Small, shallow pools (< sg. yd.)
and low velocity riffles are conmon al ong the mainstem where |ow flow
braids have devel oped. Effective cover in these braids is low. In the
upper part of this reach high flow side channels offer simlar habitat.
LVWD i nfluences only 30 percent of all pool formation; however, 90 percent

of the high quality pools are associated with LWD.
4. Logjams #1 2, 3, occur at RV 0.95 1.05 and 1.65 respectively.
Logjam#2 is a partial barrier, measuring 5 feet high. Stream velocity

above the jamis 4-5 ft./sec.

Reach Il: RM 2.7 - 5.4:

1. The fish habitat quality is rated good (HCR = 7.6). Rainbow and brook

trout were observed in noderate nunbers.

2. Spawning gravels total 175 square yards with most (80 percent) found bel ow
RM4.0. The gravel beds are smaller (I-3 sg. yd.) than those in Reach I.
Eighty-five percent (149 sq. yd.) of the spawning gravels are of a
size-class suited for use by anadromous salnonids. Incorporated LWD was
associated with 75 percent of the beds and 80 percent of those considered

high quality.

3. Riffles have a slight domnance in streamsurface area (P:R = 4:6).

Average pool size decreases from Reach | to 7 square yards. Pool depths

11



range from shallow to noderate. Effective cover is nmoderate. Fifty
percent of all the pools present are influenced by LWD, and 70 percent of
the high quality pools. Between RM 3.6 and 4.1 high flow channels are
present. They had little or no flow through themat the time of this

survey.

4, Five debris accumulations in this reach would inpede fish mgration. Four
of the five are low flow barriers, while Logjam#7 (RM4.0) is a partial

barrier based on the height (4 ft.), length (6 ft.) and shallow junp pool

devel opnent .

Reach Ill: RM5.4 - 6.4:

1. The quality of the fish habitat is rated fair (HCR = 5.0). Trout were

seen bel ow a meadow conplex (RM 6.0 - 6.3) but none were observed above it

2. LW is highly influential on pool development in this reach. As a
consequence, the pool-to-riffle ratio increases (PR =7:3). Pool size
averages 6 square yards with depths in the low to noderate range and

moderate effective cover

3. Spawning gravels total 58 square yards. Eighty percent are in the

trout-sized 0.5 - 1 inch size class.

12



4,

A 3-foot dianeter culvert is located at RM6.3. It appears passable in

all flows.

Reach IV RM6.4 - 6.8:

1.

The fish habitat quality is rated fair (HCR = 4.8). No fish were seen in

this reach.

Pool devel opnent is dependent on LWD for creating a stair-step profile in
the overall high gradient (7 percent). Pool-to-riffle ratio is 6:4.
Pool s average one square yard with shallow depths and noderate effective

cover.

Spawning gravels total 18 square yards. Eighty percent are in the 0.5 -

1 inch size class.

Fish mgration is inpeded at RM 6.7 by a boul der cascade with 17 percent

gradi ent.

13



BARLON CREEK

Riparian Habitat Summary

Reach I; RM0.0 - 2.7:

The riparian habitat is rated high (RCR = 6.8)

The floodplain forms the western edge of the Wite River floodplain. It
is located in the very wide (greater than 200 feet), flat-bottom U shaped

val | ey.

Al five habitat units (grass-forb, shrub-seedling-sapling, poles, snal

saw tinber, and large saw tinber) were observed

The coniferous overstory is very diverse, with up to six species
(I odgepol e pine, Douglas-fir, western red cedar, western hem ock, noble
fir, and western larch) present at a single transect. One deciduous

speci es, cottonwood, is common throughout the reach.
A special habitat, the large (3 to 4 acres) alder meadow at RM 2.2, is

associ ated with increased channel braiding and higher |evels of large

woody debris input than occurs below this point.

14



Two canpgrounds are located in this reach. Barlow Crossing is situated
near the mouth and Barlow Creek is at RM 2.0. Heavy recreational inpacts
include bank instability and Iack of groundcover in the riparian area,
litter along the banks and streanbed, and off-road recreational vehicle

use in the stream channel.

Reach Il; RM 2.7 - 5.4

L

The Riparian Condition Rating remains high, increasing slightly to 7.6.

The floodplain width fluctuates between greater than 200 feet at the start

of the reach and 60 feet by the end, formng a flat-bottom U shaped vall ey.

All five habitat units are present.

The coniferous overstory is domnated by cedar, hem ock, and true fir
(noble and silver), with |esser amounts of Douglas-fir and | odgepol e
pine. Red alder is the only overstory deciduous species and was observed

only in the upper mle of this reach.

Two special habitats occurring in this reach are the rocky outcrops at

RM 2.7, and the dry alder nmeadow (4 to 5 acres) at RM 4.5.

15



Reach IIl; RM5.4 - 6.4

1.

The R parian Condition Rating increases to very high (8.2).

The floodplain width ranges from60 feet at the start of the reach to
greater than 200 feet by river mle 6.0, formng a flat-bottom U shaped

val l ey throughout.

Four habitat units are present, with large saw tinber generally Iacking.

The area appears to have burned within the last 100 years.

Coni ferous overstory diversity is limted in this reach; spruce and noble

fir domnate. Red alder conprises the deciduous overstory.

Two special habitats are the large (about 20 acres) sedge meadow present
fromRM6.0 to 6.3, and a snag patch at RM 6.0. A beaver |odge and

numerous channels are found in the meadow.

Reach I1V: RM 6.4 - 6.8:

L

2.

The riparian habitat rates poor (RCR = 3.7).

Two factors contributing to the poor rating are the narrow (30 feet wide)

V-notch valley configuration, and a lack of special habitats.

16



Four habitat units are present, with the shrub-seedling-sapling unit

general Iy [acking.

The coniferous overstory is hemock domnated, with a silver fir
understory at 20-30 feet high. Cedar and a few large (greater than
150 feet high) broken-topped, Douglas-fir are also present. Red al der

conprises the deciduous overstory.

17



BARLOW CREEK

Rehabi | i t ati on/ Enhancement Summary

R pari an Enhancenent, RM0.0-2.0, 6. 4:

Rehabilitation efforts directed at |essening streanside inpacts of the Barlow
Road and its associated canpgrounds and undevel oped sites could benefit this
system  Presently, degradation of streanmbanks and vegetation are evident at
Forest Service canpgrounds at RM 0.4, 2.0, and 6.4 (Barlow Crossing, Barlow
Creek, and Devil's Half Acre respectively). Additionally, the potential

exi sts for harassnent of spawning salnmonids in these areas and along the
Bar | ow Road.

Rel ocation of canpgrounds to at |east 200 feet away fromthe streamalong with
a reduction in off-road recreational vehicle use could allow heavily inpacted
areas to revegetate. Planting a visual screen of natively occurring species
such as willow high hush cranberry, and red-osier dogwood in |ocations at

whi ch the streanbed is directly visible fromthe Barl ow Road woul d al so hel p

counter negative effects of recreational use.

Spawni ng Habitat and Rearing Pool Developnment, RM 0.0-2.2, 4.0-6.0:

Pl acement of gravel retaining devices to create additional spawning habit at

between RM 4.0 and 6.0 may inprove fish production.

18



Increasing pool rearing habitat fromRM 0.0 to 2.2 through the construction of

log or boul der berm pools could also inprove salmonid habitat.

Passage Enhancement, RM 1.05, 2.8, 4.0:

Ei ght debris accunulations were noted on the stream (see map). Wile none
appear to be conpletely inpassable, three of them (RM 1.05, 2.8, and 4.0) may
be partial lowflow barriers. Monitoring passage at these structures, and

subsequent alteration (easily accessed by the Barlow Road) may be required.

19



BARLOW CREEK
TABLE | - HABI TAT DATA SUMVARY

REACH (R.M.) STREAM POOLS RIFFLES (%)

HCR 5 B:R G d A EC BR L'+ 6-12" 16" .1-1" SD D
1(0.0-2.7) 8.2 60 7:3 2 M 14 M - 5 25 40 20 10 &
11(.2.7-5.4) 7.6 60 4:6 3 L-M 7 M * 15 35 30 10 S &4
I1I(5.4-6.4) 5.0 50 7:3 3 L-M 6 M - 5 20 35 30 10 3
IV(6.4-6.8) 4.8 100 6:4 7 L-M 1 M - 15 35 25 15 10 1

LEGEND: HCR Habitat Condition Ratin
S: Percent of stream shade
P.R: Ratio of pool length:riffle length
G Average gradient é@@
d: Average maxi numdepth (L ¢12", M= 12 - 29", H »30")
A Average pool area (sg. yards)
EC. Effective cover (L <40%, M= 40-60% H »60%)

BR Bedr ock

SD. Sand

D Average depth (inches)

¥ Present, but less than 5%

20



BARLOW CREEK

TABLE Il - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ LQO FT.
REACH

Speci es I [ 1] v
Trout fry H H M (D)
Trout - | M M L ()
Trout - a M M L « )
Rai nbow trout - a * ) L )

LEGEND: L = Low (O-5); M= Mderate (6-50); H= Hgh (50

a =adult, | =juvenile

*

= habitat suitable; presence reported but not observed.
()= habitat suitable,. may not be present

TABLE III - SPAWNING GRAVEL (SQUARE YARDS)

Spawni ng Gravel (Sg. Yds.)

Reach (R M) Tot al Good Mar gi nal
| (0.0 - 2.7 642 343 299

[l (2.7 - 5.4 175 103 72

[11 (5.4 - 6.4 58 29 29
IV (6.4 - 6.8 _18 _9 _9

TOTAL 893 484 409
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BARLOWN CREEK
TABLE 1V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (R M TYPE | D # PASSABLE RECOMVENDATI ONS*

0.95 Log jam J1 F Low priority

1.05 Logj am J2 P Mnitor for passage,
possi bl e renoval
required.

1.65 Log| am J3 F Low priority

2.8 Logj am J4 P Mnitor for passage

3.15 Logj am J5 F Lowfl ow barrier,
nmonitor for passage

3.17 Logj am J6 F Moni t or for passage

4.0 Log| am J7 P Mnitor for passage

4.9 Log] am J8 F Mnitor for passage

6.3 Cul vert c F Low priority

LEGEND: full passage

F =
P = partial passage
N= no passage

*Refer to special case form for barrier characteristics.

TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Ml es Rearing Spawn'éng "
(RM) Avail. Pot. P:R Area  Depth 1"-3" -6 Comment s
| (0.0-2.7 2.7 0.0 7.3 14 1.0 331 242
[l (2.7-5.4 2.7 0.0 4.6 1 1.0 75 74
111(5.4-6.4 1.0 0.0 7.3 6 1.0 11 1
IV(6.4-6.8? 0.4 0.0 6: 4 1 0.5 4 0
Tota 6.8 0.0 nT 317
LEGEND: Avail.: Mles of habitat presently accessible to anadronous fish
i f introduced.
Pot . : Additional mles of habitat potentially available with
conpl ete passa?e enhancenent.
P.R Ratio of pool length : riffle length.
Area: Average pool area (sg. yds.).
Dept h: Average pool depth (feet).

Spawning:  Nunmber of sq. yards of gravels observed in the 1'-3" and
3"-6" size classes.
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BARLOW CREEK

TABLE VI - LW HABITAT QUALITY | NFLUENCE
SP.  GRAVELS POOL LMD CHARACTER! STI CS
Reach (RM) Total (%9 HO(% Tofal (%W HQ (W OR # L Da Source
| (0.0-2.7 60 70 30 90 Perp StM L-2  L-2 M
Il (2.7-5.4 75 80 50 70 Perp StM -2 L-2 M
Il (5.4-6.4 90 85 80 75 Perp S -2 1-2 L
IV (6.4-6.8 100 100 90 0 Perp S -2 -2 L
LEGEND:  Total percent of total habitat area dependant on LW
HQ percent of high quality habitat area dependent on LW
OR: angle of orientation to flow, Perp = perpendicular, Var =
variabl e , _
3 nunber of logs/structure, S = single log, M= mlti-log
L: average |ength of Io?s, expressed in channel widths
Dia: dianeter of average [ogs in feet.
Source: L = local
T = transported
M= mxture of local and transported
TABLE VI1 - HABI TAT AND HYDROLOG CAL FEATURES FOR
SUMVER_ AND BANKFULL CONDI TTONS
SUMVER BANKFULL
Reach (R M) W d v q W D Fl oodplain Wdth (Ft.)
| (0.0-2.7 12 61 8 16 1.5 40 - 100
[l (2.7-5.4 10 5o L5 8 10 1.5 80 - 200
11 (5.4-6.4 8 6 15 4 12 1.5 40 - 200+
IV (6.4-6.8 4 2 2 1.5 6 1 30
LEGEND: Ww  Stream width (ft
Dd: Stream depth (ft
V. Velocity (feet/second)
Q Average reach flow in cubic feet/second
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BARLOW CREEK
TABLE VII1 - TEMPERATURE AND SHADE RELATI ONSH P

Al R/ WATER
TEMP. °F
REACH (R M) DATE FLOWN (cfs) % SHADE ASPECT "AW AW TIME
| (0.0-2.7 8/9-10/ 83 12-7 60 SE 61/54-78/59  1400- 1900
Il (2.7-5.4 8/10-11/83 10-4 70 SE 56/50-62/54  1220-1820
11 (5.4-6.4 8/11/83 4 40 SE 54-57/50 1420- 1530
|V (6.4-6.8 8/11/83 L5 100 SE 54/ 45 1800
TABLE | X - RIPARI AN HABI TAT SUMVARY
REACH (RM  RCR  VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Sireanclass Vétland% S ze Elgecial
Con. Dec. bi t at
1(00-2.7) 7.1 200 5 5 1 I L [
AL T T
.4-6, : L, S
IVE}.4-6.8) %% %8 131 4 I [ —_ 0
LEGEND: RCR Riparian Condition Rating
F.P.: Floodplain
HU: # Habitat Units: H a3 M2-3; L <1
Con: # Coni fer Species
Dec: # Deci duous Speci es _
\iét | and: T{ostzg(oa/amlength with adjacent wetlands; H>50% M 25-50%
<Z2o%
Size: Size of \etlands
S = Smal | (less than 1 acre)

L = Large (greater than 1 acre)

KAnder son: paw  (WP- PJS-5196N)

24



Barl ow Creek In Reach | (shown at R M 2.0) flows through the broad Wiite

River floodplain. The streamgradient is |ow (2% over a gravel and rubble

substrate. Pools dom nate the streamsurface area (P: R=7:3). Spawni ng

habitat is abundant with over 600 square ards of spawning gravel s counted
(95%ar e suitable for anadrnmous sal monids utilization).

Riffle areaincreases in Reach Il (P:R4: 6L Small boul ders are the

predom nant channel structural conponant in this area. Average pool area
decreases 50% from Reach | to Reach Il (7 sq. yd.). Pool depths are shallow
to moderate and effective cover is noderate. Photo is at RM 3.1. 25



At RM 6.0 Barlow Creek braids out into a | arge sedge neadow Numerous beaver
channels are present. The Od Barlow Road parallels the east side of the
area, and Devil's Half Acre Canpground is also adjacent. A though riparian
habitat is very high qua||tP/ wildlife utilization (especially brg game) may
be affected by the apparently heavy recreational usage of the area.

The presence of targ; woody debris rmderate radi ent |(7% and hi gh shading
charact erize Reach W (photo at R M. 6.5)  The channel substrate’is dom nated
by boul der and rubbl e. Rearl ng hab‘ltat 1s fair; pools are small with shallow
t 0 moder at e debt ht .



Pal mateer Creek provides about 40# (3 cfs\ of the flow at its confluence with
Barlow Creek (RM 4.B). It has a high gradient (11%, and fish habitat
appears rrar?| nal. Pools are small with shallow depths, and channel structure
romlocally introduced |arge woody debris.

is largely

Four Forest Service canpg?r ounds are |ocated al ong Barl ow Creek. Loss of
riparian vegetation and high levels of bank instability in these areas appear
to be adirect result of the heavy | ocalized recreational use. Rehabilitation
efforts inthese areas should |ikely be a high pri ontK/‘for mai nt ai ni ng the
exi sting high quality fish habitat. Thlﬁ siteis at RM1.9.



Stream Order 31d

BARLOW CREEX

Scale 1in: 1 ml
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Barlow Creek
Stream Survey Map
Scvaie 2in : 1=4s
Survey by: D. Wiswar

D. Kinzey

August 9-11, 1983

~egend
®1 Rock Outcrop

- 2 Snaa Fatrh

L ]

Le?
LM‘
Twin L:“//

29



= STRZAM SURVEY MAP SYMBOLS -

CLEAR CUT BOUNDARY
RI, 11,111 REACH # and SECTION

71 1.0 TRANSECT # and R’ ERMILE
¥ 0BSTRUCTION X -ARRIER
J,2,3, JAM and ¢
F‘ )1.2’3 FAI.-LS' HEIEHT' a1 '
€1,2,3 CULVERT and ¢
B1,2,3 CHUTE and ¢

DIVERSION STRUC'URE (1 = water §s use: for irrigatfon purposes)
MINE or ROCK PIT SITE
BRIDGE

A
—
Q—) LANDSLIDE, SLim:
AAN-D DEBRIS TORREM®
crnrr®
AALD

2

SPRING

UPPER LIMIT OF -.>H PRESENT (A = Y1ait of potential anadromous
fish hahitat)

BANK EROSION (E£3 ENSIVE/SEVERE)
1,2,3, :MISCELLANEOUS

e
@ METLAND HABITAT

- ROAD A NUM: - R
= OAD AND ID NUM

@ EARTHFLOW

30



BEAR SPRINGS RANGER DI STRI CT

Surveyors:  Jeff Uebel, Tom Cain
Date Surveyed: August 16, 1983
Tributary To: Wite River

Drainage:  Deschutes

TRl Conpartnent:  Bonney, 2201

Gane Fish:  Rainbow & Brook Trout

Potential Anadronmous Species: Coho
St eel head

Average Fish Habitat Condition Rati

Average Riparian Condition Rating:

BUCK CREEK

County:  Wasco
Mout h Locati on:
VMt er shed Area:

Stream Lengt h:

T4S, RCE, Sec. 19

3.0 sq. m.
1,938 acres

2.0 mles

Distance Surveyed: 2.0 miles

Avg. Low Flow Wdth: 4 ft.

Stream Order:

ng: 4.9 (Fair)
5.3 (Moderate)



BUCK CREEK

Survey Summary

Stream Survey

Buck Creek is a mnor second order tributary to Wite River, providing
1.5 cfs (low flow) at their confluence (RM 36.9 of Wite River). The
entire drainage area (1,938 acres) lies on National Forest System Land.
Access is good with road crossings at RM 0.3 (Spur 071), RMO0.7 (S-48),
RM 1.6 (Spur 011), and RM 1.9 (S-4890). A total of two mles were

surveyed August 16, 1983. Low numbers of rainbow and brook trout were

observed between the mouth and RM 1.5.

Wt ershed Characteristics and Geonorphol ogy

The valley configuration is typically a narrow, flat-bottom"V' with a
floodpl ain width rangi ng between 20-50 feet. An exception to this is the
one-tenth of a mle section above the nouth which traverses the Wite
River floodplain and has a wide (200 foot) floodplain. Sideslopes are
generally gentle to nmoderately steep with an atypical section (RM 0.5-1.2)
having steep sideslopes. Tributaries are small first and second order
streans, flowng less than 1 cfs during low flow Goundwater is
apparently supplenmenting flows in the vicinity of RM1.0. Flows in this

area are noticeably increased wthout a significant addition from surface



sources. \ater tenperatures observed in this area were quite | ow (49°F),
which likely indicates groundwater recharge. The surface flow regine

appears to be noderately flashy.

Reach Descriptions

Two reaches were identified. These are primarily distinguished by pool to
riffle ratio, streanflow discharge, and gradient. Reach | (RM0.0 - 1.0)
is riffle domnated (60 percent) and |ower gradient (5 percent) than

Reach Il (RM 1.0 - 2.0) which is pool donminated (60 percent) with a higher
average gradient (10 percent). The average flow in Reach | (1.5 cfs) is
nore than twice that of Reach Il. An atypical wetland area (RM 0.0-0.1)

occurs in Reach | where the streamenters the Wite River floodplain.

Fi sheries

The overal | habitat condition rating is poor to fair (HCR = 4.9). Low
nunbers of rainbow and brook trout were observed from the mouth to

RM 1.5. Approximately one mle of potential anadronous fish habitat
exists on the mainstem including potential coho habitat in the |ower

0.7 mles and winter steelhead habitat to RM 1.0. Low flow rearing
habitat is poor with 70 percent of the pools Iess than 12 inches deep
Al'though Reach | is riffle domnated, pool devel opment is better than in
Reach Il due to the recruitment of flows from Trib B and spring activity

near RM1.0. Pools are slightly larger and deeper (50 percent are 1 -



2.5 ft. deep) in Reach | than the small, shallow pools of Reach II.
Spawning habitat is good in Reach | which contains 75 percent (180 sq.
yds.) of the total stream gravels counted. Seventy percent of these are

of a size class suitable for anadromous utilization.

Riparian Areas

The overall riparian condition rating is 5.3 (noderate). Negative factors
influencing this score are found primarily in Reach Il, including the
predom nantly dense coniferous overstory, limted floodplain wdth, and
lack of special habitat units. Positive factors (primarily in Reach I)
include the presence of cottonwood in the overstory, an increased
floodplain width, all five habitat units, and two special habitats,
including a large wetland located between the mouth and RM 0.1. An active
tinber sale (408 Tie) lies within the drainage and 65 percent of the
surveyed area (RM0.0-0.7 and 1.1-1.7) is within the sale boundary.

Rehabilitation and Enhancenent

Rehab/ enhancenment possibilities include pool developnent throughout the
stream passage enhancement at a debris jam (RM 0.6) and a trash rack
(RM0.7), and increasing the riparian overstory diversity. Road access is

good along nuch of the streamwth crossings at RM 0.3, 0.7, 1.6, and 1.9.



BUCK CREEK

Reach Summary

Reach I: RM0.0 - 1.0:

1.

5.

The valley configuration decreases from a broad, shallow U shape with a
floodplain width greater than 200 ft. in the Wite River floodplain
(RM0.0-0.1) to a narrow, flat-bottom"V" with a 50 foot wi de floodplain
and steep sideslopes (RM 1.0). The transitional area is typically a

nmoderate to narrow flat bottom"V' with gentle sideslopes.

The gradient averages 5 percent.

The riffle bottom conposition is predomnantly small boul der/rubble

(65 percent).

Riffles domnate the stream area (60 percent).

Shading is high (85 percent).

Reach Il: RM1.0 - 2.0:

1.

The valley configuration changes froma “V' notch with a floodplain wdth

of 20 feet to a broad "U' shape with a 50 foot floodplain moving upstream



™~
.

The average gradient increases to 10 percent with a range of 6 -

14 percent.

3. The bottom conposition is simlar to Reach I.

4, Pool area increases to 60 percent.

5. Shading decreases slightly (75 percent).

Tributary A

Tributary Ais a major tributary to Buck Creek contributing 0.25 cfs, npre
than twice the flow of Buck Creek (0.1 cfs) at their confluence (RM1.5). At
the confluence, Trib Ais 1.5 feet wide with a nean highwater width of five
feet and a gradient of 7 percent. Marginal trout habitat is present for

approximately the lower 0.2 mles.

Tributary B:

Trib B contributes approximately 30 percent (0.3 cfs) of the flow in Buck
Creek at their confluence (RM 1.0). The gradient is high (30 percent) and no

fish habitat appears to be present.



BUCK CREEK

Fi sh Habi tat Sumary

Reach I; RM0.0 - 1.0:

1.

The fish habitat is rated 5.8 (fair).

Pool rearing habitat is fair in the small, shallow pools present (3 sq
yds. and 1 - 2.5 ft. deep). Effective cover is noderate to high and is

provided by LWD, the boul der/rubble substrate, and water turbul ence
Spawning habitat is good with 70 percent of the 180 sg. yds. of gravel in
a size class suitable for anadromous utilization. Fifty percent of the

gravel s are rated good quality.

A trash rack associated with culvert C3 (RM0.7) fornms a partial passage

barrier due to a steep chute of bhoulders at its base.

Potential anadronous habitat appears to end at RM 1.0.

Reach 11; RM1.0 - 2.0

1

The habitat condition rating decreases to 4.0 (poor).



2. Pool rearing habitat is poor. Pools are typically smaller (1 sg. yd.) and
shal | oner (less than 12") than the previous reach. Effective cover
decreases and is primrily provided by LMD. No high quality pools were

observed.

3. Spawning habitat is poor as gravels decreased in quantity (57 sg. yds.)
and size (55 percent less than 1" in dianmeter). Fifty percent are rated

as good quality.

4, The upper limt of resident trout habitat appears to end at approxinately

RM 1.5.

Tributary A

Trib. A has approximately 0.2 mles of narginal resident trout habitat. Low

sunmer flows and poor pool devel opment appear to limt fish production



BUCK CREEK

Riparian Habitat Sunmary

Reach I; RM 0.0 - 1.3:

1. The riparian condition rating is 6.2 (high).

2. The floodplain wdth averages 100 feet.

3, Al five habitat units are present.

4, The overstory is primarily conposed of 3 - 6 conifer species (including
cedar, hemock, Douglas-fir, white pine, noble fir, larch, spruce, and

| odgepol e pine) and one deci duous species (cottonwood).

5. Special habitat units observed were large and small wetlands, particularly

RM0.0-0.1, and a small talus slope (RM1.0).

Reach I1; RM 1.0 - 2.0:

1. The riparian condition rating decreases to 4.3 (noderate).

2. The average floodplain width decreases to 35 feet.



3. Al five habitat units are present. Large saw tinber is reduced in sone

areas due to past fires and recent |ogging

4, The coniferous overstory is structurally simlar to Reach I. No deci duous

species are included in the overstory.

5. No special habitat units were observed.
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BUCK CREEK

Rehabilitation and Enhancenent Summary

Pool Rearing Habitat Enhancenent: RM 0.0-1.5.

Pool rearing habitat is generally poor in ternms of quantity and quality
(depth, area) throughout the stream Enlarging existing pools and creating
addi tional pools could increase fish production. Access is good to many sites
in both reaches, and project inplenentation could utilize either heavy

equi pnent or hand tool s.

Passage Enhancenent: RM 0.6 and O0.7.

A smal| debris jamacts as a partial barrier at RM0.6. Part ial renoval could
enhance passage. A trash rack at RM 0.7 also appears to be a partial passage
barrier to potential anadromous fish nigration. Boulders either used during

construction of the trash rack or trapped from bedl oad novenent have formed a
smal | boul der catatract at the base of the rack. Passage could be enhanced by
the devel opment of a junp pool below the trash rack and/or the renoval of sone

boul ders to consolidate flows. Access is good from S 48 and the work could be

acconmplished with hand tools.

Two culverts, C (RM 1.9) and C2 (RM 1.6) are above the apparent linit of

resident and potential anadronous fish habitat so no nodifications are needed.

11



At the tine of the survey, Spur Road 071 forded the stream (RM0.3) and was a
source of sediment introduction (20 sq. yds. of surface erosion). Since then
a culvert has reportedly been installed at this site. An inspection for fish

passage problems and soil instability should likely be nade

Riparian Enhancenent: RMO0.5-2.0.

A dense coniferous overstory apparently reduces riparian diversity as
evidenced by the lack of deciduous species in the riparian overstory
RM 0.5-2.0). Planting deciduous species in the riparian area of recently

harvested clearcuts could increase the riparian diversity.
The large wetland at RM 0.0-0.1 is becomng dom nated by densely stocked “tag”
alder. Small patch burns to create grass/sedge openings could inprove

structural habitat diversity in the wetland

Stream Monitoring Qpportunities

Four units in an active tinber sale (Tie 408 - Units 1, 2, 8, and 10) provide
opportunities to assess and monitor any changes in stream tenperature and

sedi ment |oading associated with the renoval of the overstory in the riparian
zone. The opportunity also exists in these areas to establish deciduous
species in the overstory by planting cottonwood and al der on disturbed

riparian sites.
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TABLE I - HABITAT DATA SUMMARY

REACH (R.M.) STREAM POOLS RIFFLES (%)

HCR § P:R G d A EC BR 1'+ 6-12" 1-6" .1-1" SD
I (0.0-1.0) 5.8 85 4:6 5 M 3 M-H O 30 35 25 5 *
II (1.0-2.0) 4.0 75 6:4 10 L 1 M 0 35 35 25 5 0

LEGEND: HCR.  Habitat Condition Rating
S: Percent of stream shade
P-R  Ratio of pool length:riffle length
G Average gradient é@@
d: Average maxi mumdepth (L ¢ 12", M= 12 - 29", H» 30")
A Average pool area (sg. yards)

EC.  Effective cover (L ¢ 40% M= 40-60% H> 60%

BR: Bedr ock

Sh: Sand .

D Average depth (inches)

*: Present, but less than 5%

TABLE Il - FISH SPECI ES OBSERVED AND RELATI VE ABUNDANCE/ LOO FT

REACH TR BUTARI ES

Speci es | 11 A
Rai nbow trout - a L L L
Brook trout - a L -

LEGEND: L = Low (O-5); M= Mderate (6-50); H= H gh (504

juvenile

" = habitat suitable* presence reported but not observed.
( )= habitat suitable; may not be present
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TABLE 111 - SPAWN NG GRAVEL ( SQUARE YARDS)

Spawning Gravel (Sg. Yds.)
Reach (R. M) Tot al (ood Mar gi nal
L (0.0 - 1.0) 180 90 90
1 (1.0 - 2.0) 57 21 30
TOTAL 237 17 120
TABLE |V - FISH M GRATI ON OBSTRUCTI ONS
STREAM (R M) TYPE ID# PASSABLE RECOMVENDATI ONS*
0.6 Debris jam  None P Partial renoval.
0.7 Trash rack c3 P Renove boul der
obstructions.
1.6 Cul vert c2 N None: above fish
habi t at .
1.9 Cul vert d N None; above fish

LEGEND: F = full passage
P= partial passage
N= no passage

*Refer to special case formfor barrier characteristics.

14
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TABLE V - ANADROVOUS HABI TAT SUMVARY

REACH ~MLES REARI NG SPAWNI NG
(RM Avail. Pot. P:R Area  Depth 1"-3" 3"-6" Comments
| (0.0 - 1.0) 0.6 0.4 4.6 3 | 82 41 Potenti al
anadr onous
habi tat ends
at RM1.0
II (1.0 - 2.0) -- -- 6:4 1 1 23 3
Tot al 0.6 0.4 05 44
Pegenat 1 | . Mles of habitat presently accessible to anadromous fish if
introduced. . _ _
Pot . : Mles of habitat potentially available with passage
enhancenent . _
P.R Ratio of pool length: riffle length
Area: Average pool area (sg. yds.).

Dept h: Average pool depth (feet). .
Spawni ng: Nunber of sg. yards of gravels observed in the 1"-3" and 3"-6"
size classes.

TABLE VI - LWD HABITAT QUALITY I NFLUENCE

SP. GRAVELS POOL LMD CHARACTERI STI CS

Reach (R M) Total (%W HOQ (% Total (%W HO (%9 OR # L Da Source
I (0.0 - 1.0) 65 85 60 90 Perp. SMI1-2 [-2 M
[ (1.0 - 2.0) 70 95 60 N/A Perp. SMI-2 -2 M
LEGEND: Total : %of total habitat area dependent on LWD

HQ % of h|?h qual ity habitat area dependent on LWD

R Angle of orientation to flow Perp = perpendicular, Var =

variabl e .

# Nunber of logs/structure; S =single log, M= nulti-Ilog

L: Average length of logs, expressed in channel widths

Di a: Diameter of average logs in feet.

Sour ce: L= local

T= transported
M= mixture of local and transported

15



TABLE VI

- HABI TAT AND HYDROLOG CAL FEATURES FCR

SUMMER BANKFULL
Reach (RM ) W d v Q W - D Fl oodplain Wdth (Ft.2
| (0.0 - 1.0) 6 .4 1 L5 10 1 LOO*
I (1.0 - 2.0) 2.5 .2 .75 .4 6 .9 35’
LEGEND: Ww.  Streamwidth (ft)
Dd:  Stream depth (ft)
v. Velocity (feet/second) _
Q Average reach flow in cubic feet/second
TABLE VII| - TEMPERATURE AND SHADE RELATI ONSH P
Al R/ WATER
TEMVP. °F
REACH (R M) DATE FLOWV (cfs) % SHADE ORIENTATIQN AW AW TIME
| (0.0 - 1.0) 8/16/83 1.5 85 S 71/53 - 72/53  1550-1745
[l (1.0 -2.0)  8/16/83 0.4 75 S 66/49 - 71/53 1215-1400
TABLE | X - R PARIAN HABI TAT SUMVARY
REACH RM  RCR  VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU OQverstory ~Sireanclass WtlTand% Size  Special
Con. Dec. Habi t at
| (0.0-1.0) 6.2 100 5 5 l N 10 SL 1
[1(1.02.0) 4.3 35 5 5 0 N 0 .- 0
LEGEND: RCR Riparian Condition Rating
F.P.: Fl oodpl ai n
HU: Habitat Units H» 43 M2-3; L ¢ 1
Con: # Coni fer Speci es
DecL # Deci duous Speci es .
Wtland: % stream length with adjacent wetlands;
H »50%; M 25-50% L <25%
Si ze: Size of Wetlands

S =Smll (less than 1 acre)
L = Large (greater than 1 acre)

KAnder son: paw (WP-PJS-5273N)

16



This large wetland (RM 0.0-0.1) occurs where Buck Creek enters the broad White
River floodplain. High quality wildlife and fish habitat are found within
this wetland. Wetland development is Tow on the rest of Buck Creek and the
overall riparian quality is moderate (RCR=5.3).

Passage 1s g;nera"y good throughout the potential anadromous habitat (RM
0.0-1.0). is trash rack (RM 0.7), which has created a boulder chute, and a
debris jam (RM 0.6) could act as partfal passaqe barriers. Minor
modifications could enhance passaace at both sites. 17



Lar ge woody debris (LWD) plays aninportant role in habitat devel opment

t hroughout Reach |. N nety percent of the hfc};h qual ity pool s observed and 85%
(100 sqg.yds.\ of the high quality gravels counted in this reach are associ at ed

wi th LVWD. Al t hough no high quality pools were observed i n Reach I, LW
accounted for 60%of the pools present and 95% (25 sq. yds.) of the high
qual ity gravel s observed.

A dense coni ferous overstorg is present | mnMm RN 0.5 to 2.0. Anactive tinber
sal e (408 Tie, unitss 1, 2, 8, and 10) provides an opportunity to suppl enent
revegetation of the streamhanks with deci duous canopy species to increasethe
riparian diversity. Sreeamshading has been reduced as a result of harvest in
t hese areas, and streanside planting may al so hel p speed regeneration of
vegetativecover.

18
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STREAM ORDERS

| Red Creek - 2nd
Bonney Creek - 3rd

Buck Creek - 2nd
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- STREAM SURVEY MAP SYMBOLS -
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BONNEY/ RED CREEKS
BEAR SPRINGS RANGER DI STRICT

Surveyors: Jeff Uebel, Tom Cain  County: Wasco
Dates Surveyed: August 16, 18, Muth Location:
and 24, 1983 Bonney - T.4S., R9E, Sec. 1
Red - T.4S., R9E, Sec. 1
Tributary to: Wite River Wt er shed Area:

Bonney - 1458 acres, 2.3 sgq. m.
Red - 426 acres, 0.7 sq. m.

Dr ai nage: Deschut es Stream Lengt h.
Bonney - 3.5 mles
Red - 1.5 mles

TR Conpartnents:  Bonney 2200 Di stance Surveyed:
lron 2202 Bonney 3.3 - mles
Red - 1.3 mles

Game Fish: Rai nbow trout Low Fl ow Wdth:
Brook trout Bonney - 3 feet
Red - 2 feet

Stream O der:

Bonney - 11
Red - 11l

Potential Anadromous Species: Wnter Steel head

Coho Sal mon
Average Fish Habitat Condition Rating: Bonney - 5.9 ﬁfair)
Red - No low flow habitat
Average Riparian Condition Rating: Bonney - 6.3 (high)

Red -~ 7.0 (high)



BONNEY/ RED CREEKS

Survey Summary

A StreamSummary

Bonney Creek is a mnor tributary of the Wite River, contributing about

2 percent (1.5 cfs) of low flows at their confluence (RM 39.5 of the Wite
River). The stream has apparently undergone channel realignment recently,
likely due to winter flood conditions and flow diversion by debris jans. The
stream now flows generally west in the lower nile. The present |ocation of
the mouth is about 0.7 mles north of the location shown on USGS and Forest
Service maps (see survey map). The old channel appears to flow only
intermttently, although perennial springs and seeps are present. The Red
Creek channel is also incorrectly shown on printed maps; the streamis not a
direct tributary to Wite River. The lower nile of the streamis heavily
brai ded, and most of the flow (0.5 cfs) is contributed to Bonney Creek in a

large wetland conplex at their confluence (RM 0.2 of Bonney Creek).

These streams drain the south and east slopes of Bonney Butte. Bonney Creek
heads in the large (125 acre) wetland conplex of Bonney Meadows. Both
drainages lie entirely within National Forest Systemland. Access to Red
Creek is difficult except at the 48 road crossing (RM1.1). Access to Bonney
Creek is better with road crossings at RM 0.9 (48), 1.4 (4890220), 2.5 (4891),



and 2.8 (4891120) at Bonney Meadows Canpground. The Bonney Creek Trail (471)
roughly parallels the entire length (including the old channel). On

August 16, 1.3 niles of Red Creek were surveyed. Bonney Creek (3.3 miles) was
surveyed on August 18 and 24.

B. Watershed and Geonorphic Characteristics

Red and Bonney Creeks are small second and third order drainages issuing from
narrow valleys with very high gradients (15 percent+) and steep, heavily
forested sideslopes (70 percent+). Both flow out about 0.8 mles onto the
broad valley floor of the \Wite River, with heavily braided channels and high
wet | and developnent. They differ in their headwater characteristics: Red
Creek heads in a small, steep (70 percent+) springs/wet area on the west slope
of Bonney Butte, while Bonney Creek heads in the broad level basin of Bonney
Meadows Iying to the east of the Butte. Both creeks have good perennial base
flows as a result of the wetland areas, but the flow regines are heavily

i nfluenced by snowrelt and appear quite flashy in the md and | ower reaches.

¢. Reach Description

Three reaches were delineated on Bonney Creek based on changes in gradient,
valley configuration, and riparian and channel characteristics. Reach I,

RM 0.0-0.6, is very low gradient (l-2 percent), and the channel is heavily
braided in a large (100 acres) alder/sedge wetland in the broad, flat Wite

River valley bottom Reach I, RM 0.6-2.5 has high to very high gradient



(10-20 percent) increasing moving upstream and the streamis entrenched in a
single channel in a narrow, heavily-forested valley with steep sideslopes and
narrow floodplain (50 feet wide). Reach Ill, RM 2.5-3.5, lies entirely wthin
Bonney Meadows, it is a large, open, wet sedge/rush neadow, with a |ow stream

gradient (2 percent).

Red Creek has two general reach areas, very simlar in characteristics to the
| ower reaches on Bonney Creek. RM 0.0-1.0 is quite simlar to Reach | of
Bonney Creek. RM 1.0-1.5is simlar to Reach Il of Bonney Creek. The small
size of Red Creek (0.5 cfs) limts fish habitat developnent; no |ow flow fish
habitat was observed on Red Creek. Elevated flows in winter and spring

run-off periods may allow fish to utilize the lower mle as refuge habitat.

D. Fisheries

Mderate to high nunbers of brook and rainbow trout were observed in Reaches |
and || of Bonney Creek, while moderate numbers of brook trout were seen in
Reach IIl. Fish habitat from RM 0.0-0.8 appears potentially suitable for
winter steelhead and coho salmon utilization. Fish habitat quality was rated
fair overall (5.9). Rearing habitat is highly variable over the stream
length. Pools and riffles in the wetland Reaches | and Il are well balanced
(5:5). The high gradient in Reach | creates a continuous stepped cascading
stream profile, with pools conmprising only 30 percent of the stream area.
Spawning habitat is Iimted overall and patchy in distribution. Over

50 percent of the 255 square yards observed were rated narginal due to their



placenent in the channel. About 85 sg. yards of fair to excellent quality
gravel s are potentially suitable for and available to anadromous fish.
Nunerous passage barriers are present in Reach Il (jans, culverts), but do not

appear to limt resident trout or potential anadromous fish production.

E. Riparian Area

Riparian conditions on both streams are rated high quality overall (6.3),
primarily due to the large wetlands present in Reaches | and [l of Bonney
Creek and Reach | of Red Creek. Dense conifer cover and a narrow floodpl ain
limt riparian devel opment in Reach Il of both streans, which were rated
nmoderate. WIdlife use appeared very heavy around the wetland areas, wth

abundant deer, elk, beaver, and some bear sign observed.

F.  Rehabilitation/Enhancement Qpportunities

OQpportunities for habitat inprovenent appear to center on bank and channel
stabilization, particularly in the area of the new Bonney Creek channel,

RM 0.6-0.8. Also, a large recent landslide, apparently triggered by collapse
of road sidecast material, has entered the Red Creek channel at RM 1.2.
Stabilization of the streanbank and slidetrack could |ower sedinment
introduction to the stream although sedinent |oading appears relatively |ow
and this is, therefore, likely a low priority project. Pool size and depth in

the Bonney Meadows area may |imt large trout production. Increasing pool



quality, particularly near the canpground, could enhance recreational

opportunities.  Pool and bank stabilization inprovement work in the canpground

area could potentially be coupled with an educational display on fish habitat

management .



BONNEY CREEK

Reach Summary

Reach I; RM0.0 - 0.6:

Stream has entrenched itself in a new channel in this section (see survey
mp). Valley configuration is flat in the broad (1000 feet wide) valley
bottomof the Wite River. The streamis entrenched in a shallow V-notch
channel (5-10 feet deep) RM0.0-0.2. The stream braids out extensively in
a large wetland RM 0. 2-0. 6.

Stream gradi ent averages 2 percent.

Substrate conposition varies from the small boul der/rubble of RM 0.0-0.2

to the mud/silt/woody debris substrate of the wetland area RM 0.2-0.6.

Pool s dom nate the stream area (60 percent), particularly in the wetland

section.

Stream shading is high (95 percent).



Reach Il; RM0.6 - 2.5:

1. Stream has entrenched itself in a new channel, RM 0.6-0.8. Valley
configuration becomes a narrow, flat bottom V with [ow floodplain
devel opnent (50 feet) and noderate to steep sideslopes (40-70 percent).

2. Streamgradient is high (10 percent+).

3. Substrate is predomnantly boul der (70 percent).

4. Pool area decreases, and cascades and riffles domnate the stream area

(70 percent).

5. Stream shading remains high (90 percent).

Reach Ill; RM2.5 - 3.5:

1. Valley configuration broadens to the very wide, flat-bottom headwater

basin (1200 feet wide) of Bonney Meadows.

2. Stream gradient |owers to 2 percent.

3. Substrate becomes gravel domnated (70 percent).

4, Pools and riffles are evenly bal anced (P:R=5:5).



Red

Stream shading becomes low in the open neadow (30 percent).

Creek: RM0.0 - 1.3:

Val ey configuration of RM 0.0-1.0 is simlar to Reach | of Bonney Creek.
RM 0.0-0.6 is heavily braided and lies in the large wetland conplex wth
Bonney Creek. Braiding and lack of channel definition continues in dense
coniferous forest to RM1.0. Above RM 1.0, the channel is well entrenched
in a very narrow V-notch valley with steep sideslopes (70 percent+) and no
floodplain devel opment. A recent landslide (one to two years old),
triggered by a mass failure of road sidecast, has entered the channel at
RM 1.2 and ran out to RM1.1. Slide volume appeared to be about

2,000 cubic yards.

Stream gradient RM 0.0-0.6 is |-2 percent. RM 0.6-1.0, gradient varies

between 5 and 15 percent. Above RM 1.0, gradient increases from15 to

20 percent +.

Substrate varies from the nud/silt/woody debris of the braided reach

(RM 0.1-1.0) to boul der/rubble dom nated above RM 1.0.

Pool devel opnent is very low, with riffle and cascades dom nant above

RM 1.0 (80 percent) and shallow riffle below that point.

Stream shading was high throughout (95 percent+).



BONNEY CREEK

Fish Habitat Summary

Reach I: RM0.0 - 0.6:

1. Fish habitat is rated fair to good (6.8) for both resident and anadromous
fish.

2. Rearing habitat is fair-good throughout the reach. Pools conpose
60 percent of the surface area. Athough small (4 sg. yards surface
area), the pools are of noderate depth (12-20 inches) and have high
effective cover fromLWD and overhanging banks. Average pool size and
depth are lower in the wetland area (0.2-0.6) due to extensive channe
braiding. RM 0.0-0.2 has exceptionally high quality pool habitat for a
smal | stream (2 cfs). Both pool and spawning gravel quality appear to be

highly dependent on LWD

3. Spawning habitat is patchy in distribution. Approximately 50 sg. yards of
gravels are present below the wetland area (RM0.0-0.2). Virtually no
spawning habitat is present within the wetland. Approximately 50 percent
of the 50 sg. yards available are of a size class suitable for anadronous

fish and 50 percent were rated narginal due to channel placement.

10



4,

Low flow conditions in the heavily braided channels of the wetland
restrict upstream passage over several small debris jans. These debris

accunul ations are easily passable during higher flow conditions.

Reach Il: RM0.6 - 2.5:

L

Fish habitat is rated fair overall (5.4 HCR).

Pool rearing habitat conditions are simlar to RM0.0-0.2 in Reach I.
Stream gradient is increased (10 percent average), but abundant LVWD input
results in a highly "stepped" channel norphology with fair to good pool
devel opnent.  Stream gradient continues to increase and both pool and
riffle quality decrease noving upstream through this reach. True riffle

rearing habitat is limted throughout.

Spawning habitat is patchy in distribution. A large volune of

gravel /rubble material has been deposited in the braided area above the
wet | and due to recent channel downcutting below the Road 48 cul vert

(RM 0.7-0.8). Most of the 130 sg. yards of spawning habitat observed in
the reach are located there. Approximately 50 percent of the gravels are
of a size class suitable for anadromous fish, and 50 percent of the tota
gravel s were rated nargi nal due to channel placement. Both spawning and

rearing habitat quality are heavily dependent on LW structure.

11



4,

No anadromous fish habitat is present above RM 0.7. A series of smal
debris janms conbined with high gradient (15 percent+) block upstream fish
passage above RM 0.7. The culvert 0 (RMO0.8) also is inpassable to

sal noni ds.

Reach Il1l: RM2.5 - 3.5:

Fish habitat is rated fair to good (6.4) for the resident brook trout

present. The reach lies entirely within the Bonney Meadows area

Rearing habitat quality is good. Pools are small in surface area (3 sq
yards) but have noderate depth (2 feet) and high effective cover from

overhanging vegetation.

Spawning habitat is very good in quality and quantity. Eighty sq. yards
of gravels are present. Approximately 50 percent were rated marginal due
to channel placement. Spawning habitat quality is higher at the upper end

of the reach

Habitat quality has been seriously degraded in the area of Bonney Meadows
Canpground.  Heavy bank erosion, channel wi dening, and |oss of pool depth
and cover have occurred due to high recreational and |ivestock use

(RM2.8-3.0).

12



Red Creek: (RM0.0 - 1.2):

No low flow fish habitat exists on Red Creek. The area of the wetland
(RM 0.0-0.6) probably provides over-wintering habitat for resident trout
present in Wite River and Bonney Creek, and potentially for introduced

anadr omous fi sh.

13



BONNEY CREEK

Riparian Sunmary

Riparian habitat quality in the Bonney/Red Creek drainage is greatly increased
by the large (100 acre +) wetland devel opment in Reach | (confluence of Red
and Bonney Creeks) and IIl (Bonney Meadows). These two areas provide a
conplex of wildlife habitat types unusual on the Forest. The extent and

qual ity of the wetland in Reach | (RM 0.2-0.6) has |ikely been greatly
increased due to the addition of surface flow from Bonney Creek following its

recent channel realignment (see survey map).

Reach 1; RM0.0 - 0.6:

1. Riparian habitat conditions are rated very high quality (8.6).

2. This reach lies in the very wide valley bottom of the glacial-scoured

Wite River valley. Floodplain devel opment is greater than 250 feet.

3. Structural diversity is high, with all five habitat units well-represented.

4, Overstory conposition is exceptionally diverse, with six coniferous and

two deci duous species present.

14



5.

A large wetland is present at RM 0.2-0.6. Snags are abundant in this
area, and vegetational types range frompond plants, through small wet and
dry nmeadow areas, to shrub/cedar/cottonwood wetland areas. Deer, elk,

bear, beaver, and other wildlife sign was abundant in this area.

The old intermttent Bonney Creek channel and associated springs and small
tributaries now forma narrow wetland conplex 0.8 mles long, on the south

margin of the major wetland in Reach | (see survey map).

Reach Il: RM0.6 - 2.5:

L

Riparian habitat condition is rated noderate (4.9).

Fl oodpl ain devel opment is very limted (50 feet) in the narrow V-notch

val l ey.

Four habitat units are present. The shrub/seedling/sapling unit is absent

inthis area. Dense canopy domnated by pole and small sawtinber limts

understory devel opment.

The overstory is conifer domnated (four species); scattered cottonwood

are present.

Limted small wetland devel opment is present 2.7-2.8. No other special

habitats were observed.

15



Reach IIl: RM 2.5 - 3.5 (Bonnev Meadows):

[{F&]
.

Riparian conditions are rated high quality (7.5).

True floodplain devel opment is low due to the small size and very
wel I -regulated flows of Bonney Creek in this headwater area. However, the
valley bottom area and riparian wetland devel opnent is extensive

(100 acres) along the entire reach in the Bonney Meadows area

Only three habitat units are present in this wet meadow dom nated reach

(grass/forb, pol e, and sparse small sawtinber).

The limted overstory is conposed of scattered nountain henlock

sub-al pine fir, and |odgepole pine

The whole reach lies wthin the large wetland conplex of Bonney Meadows.

Road 4891 and the Bonney Meadows Canpground receive heavy seasona
recreational use, which likely affects big gane utilization of the high
quality habitat available. Big game forage conditions appear good in the
ol d bum area adjacent to the west on Bonney Butte (huckleberry/young fir
dom nated), and excellent cover is available in the gently sloping

heavily forested slopes to the north and east.
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Red Creek:

(RM 0.0 - 1.5):

RMO0.0-0. 7:

RMOQ.7-1.0:

RM 1.0-1.5:

R parian habitat conditions are identical in the wetland area of
Reach |, Bonney Creek.

Heavy channel braiding creates numerous small wet areas, but
densely stocked conifers with heavy canopy (cedar/hem ock
domnated) limt riparian habitat devel opment. Due to lack of
channel entrenchnent, the floodplain area is large, and the

channel s are actively meandering.

The single channel is sharply entrenched in a narrow V-notch
valley with very steep sideslopes (70 percent+). Floodplain
developnent is mniml (25 feet). Riparian habitat devel opnent
is limted by heavy shading from the dense coniferous canopy.
Smal | springs and seeps are present on the southeast slopes.
Mass failure of new road sidecast over a spring area has caused
a 2000 cu. yd. landslide. The slide entered Red Creek channel

at RM 1.2 and “ran-out” to RM 1.1 (see special case fornm.

17



BONNEY CREEK

Rehabi | i tation/ Enhancenent  Summary

Bank Stabilization; RM0.1, 0.6-0.8, 1.4, 2.8-3.0:

A log stringer bridge at an old spur road crossing at RM 0.1 has col | apsed

and the bridge footing area is revelling and eroding into the stream channel
Pulling back the road fill and seeding the area (1000 sg. feet) would decrease
sediment introduction at this site. Heavy equipment access appears fair

through the network of CAT trails in the Wite River floodplain.

Channel downgrading of 4-8 feet has occurred at RM 0.6-0.8 fol | owing
establ i shment of the new channel. Banks throughout this area are raw and
actively eroding. Planting of shrubs and deci duous canopy species (possibly
coupled with creation of riparian openings - see helow) could help stabilize
banks, prevent channel w dening, and increase riparian diversity in this

area. Access is renote.

Construction of the spur road 4890220 channel crossing at RM 1.4 required a
large amount of fill. The downstream fill slope (about 400 sq. feet) has not
revegetated, and erosion of both soil and boul der/rubble is evident,
particularly along the east streambank. This condition could possibly be

alleviated through sone planting and reworking of the fill.

18



Heavy recreational and |ivestock use along the streanchannel RM 2.8-3.0

adj acent to the Bonney Meadows Canpground has el i m nat ed banksi de vegetation
and is pronoting channel widening, tank erosion, and a loss of pool depth and
effective cover. Heavy sedinentation of spawning gravels was also observed
Streanside planting, conbined with fencing and possibly sone educationa
exhibits, my help to rehabilitate trout habitat conditions in this area
Access to the area is excellent through the canpground. All of the projects
listed above are relatively low priority, although the work at the canpground

area will likely have multi-resource benefits

Bank and Val | ey Sideslope Stabilization, Red Creek RM 1.2:

A 2000 cu. yd. landslide triggered by mass failure of road sidecast has
entered the channel at RM 1.2. Surface erosion is occurring on the exposed
soil of both the slide track and streambank of Red Creek. Seeding and/or

pl anting hydrophytic shrubs may help stabilize the area (approxinmately
13,000 sq. feet). Access to the site is excellent fromthe spur road

4890220.  (This project is a relatively low priority.)

Channel Stabilization - Bonney Creek RM 0.6-0.7; Red Creek 0.7-1.0:

The stream channel in these areas is not well entrenched or defined.
Streanflow is braided out into epheneral channels, and fish habitat is
virtually non-existent. Reducing the braiding and formng a single channel

where possible would likely inprove fish habitat conditions. This could
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apparent|y be acconplished using log or rock deflectors. This channellization
work could be coupled with in-channel structural pool habitat enhancenent
(area, depth, and cover) to further enhance fish habitat. Wth this

i nprovenent work, both areas could be potentially utilized by anadronous

fish. A nost 150 sq. yards of fair to good quality anadromus spawning
gravels lie above the braided area on Bonney Creek, and project work in that
area is therefore a higher priority. Access is renote, although ol d CAT

trails are present throughout the area.

Riparian Habitat Enhancement - Bonney Creek RM 0.5-2.0; Red Creek RM 0.6-1.0:

Canopy closure is near 100 percent and the riparian understory vegetation
devel opnent appears linted by the dense shading in these areas. Small patch
cutting or burning (I-2 acres) on the north bank could increase light |evels
and stimulate plant species diversity and growth. Deciduous canopy Species
are also limted in the area; planting cottonwood and/or alder could be
coupled with canopy opening to increase habitat diversity. Localized smal

wet areas and seeps and stream channel braids wll conplicate heavy equi pnent
access and operation in these areas. Road access is renote to nost sites

al though sone of the numerous CAT trails in the area could be rehabilitated

and utilized.
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BONNEY CREEK
TABLE | - HABI TAT DATA SUMVARY

REACH(R. M.) STREAM POOLS RLFFLES (%

HCR S P:R G d A EC BR L'+ 6-12" 16" .1-1" SD D
I (0.0-0.6) 6.8 95 6:4 2 L-M 4 H 0 50 40 10 0 0 4
II (0.6-2.5) 5.4 90 3:7 10 L-M 4 H 0 70 20 10 0 0 &4
ITT (2.5-3.5) 6.4 30 5:5 2 M 3 H 0 * 15 40 30 15 1

LEGEND: HCR Habitat Condition Rating
S: Percent of stream shaded
P.R Ratio of pool Zlength:riffle length
G Average gradient (%
d: Average maxi numdepth (L ¢ 12, M= 12 - 29", H > 30")
A Average pool area (sg. yards)
EC. Ef fective cover (L ¢ 40% M= 40-60% H > 60 %
BR Bedr ock
SD: Sand
D Average depth (inches)
* Present, but less than 5 percent
TABLE || - FISH SPECIES OBSERVED AND RELATIVE ABUNDANCE/ LOO FT.
REACH TRI BUTAR ES
Speci es | Tl L1 Red Creek
Trout - | H M M
Rb - a ML ()
BT - a L L M
LEGEND: L = Low (O-S), M= Moderate (6-50); H= Hi gh (50t
a = adult, j =juvenile
* = habitat suitable; presence reported but not observed.
( ) = habitat suitable; my not be present
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BONNEY CREEK

TABLE 111 - SPAWNING GRAVEL (SQUARE YARDS)
Spawning Gavel (Sg. Yds.)
Reach (R M Tot al Good Mar gi nal
| (0.0-0.6) 45 20 25
Il (0. 6-2.5) 130 60 70
[11 (2.5-3.0) 80 40 40
TOTAL 255 120 135

TABLE [V - FISH M GRATION OBSTRUCTI ONS

STREAM (RM) TYPE | D # PASSABLE RECOMVENDATI ONS*
0.3 Debris jam  None P None
0.8 Debris jam  None N None
gradi ent
0.9 Qul vert c N None
1.3 Qul vert c2 N None
2.6 Qul vert 3 N None
LEGEND: F = full passage
P = partial passage

N= no passage

*Refer to special case form for barrier characteristics.
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BONNEY CREEK
TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Miles Rearing Spawning
(RM) Avail. Pot. P:R Area Depth 1'"-3"  3"-6" Comments
| (0.0-0.6) 0.6 -- 4:6 4 ! 20 0 S?alzl fCr)eek
-2 cfs
[l (0.6-2.5) 0.1 O 37 4 l 40 25 Eralzl fCreek
111 (2.5-3.00) O 0 ] _ (1-2 cfs)
TOTAL 0.7 0.0 60 25
LEGEND: Avail.: Mles of habitat presently accessible to anadromous fish
if introduced. . _ . _
Pot . : Additional mles of habitat potentially available wth
conpl ete passage enhancement.
P.R Ratio of pool Zlength:riffle [ength.
Area: Average pool area (Sg. yds.).
Dept h: Average pool depth (feet). _
Spawning:  Number of sq. yards of gravels observed in the 1"-3" and
3"-6" size classes.
TABLE VI - LWD HABI TAT QUALITY I NFLUENCE
SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (R M) Total (% HO (9 Total (A HO (U OR # L D a Source
| (0.0-0.6) 70 90 70 90 Var M 2+ [-2 M
Il (0.6-2.5) 80 80 80 80 Perp SIM 2+ 2 M
[11 (2.5-3.0) 30 30 50 70 Var S 2+ 1 L
LEGEND:  Total: Percent of total habitat area dependent on LW
HQ Percent of high quality habitat area dependent on LWD
R Angle of orientation to flow, Perp = perpendicular, Var =
variabl e
| Nunmber of logs/structure, S =single log, M= multi-log
L. Average |ength of Io?s, expressed in channel w dths
D a: Dianeter of average logs in feet
Source: L = local

T = transported
M= mxture of local and transported
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BONNEY CREEK

TABLE VI - HABITAT AND HYDROLOG CAL FEATURES FOR
SUMMER AND BANKFULL CONDI TI ONS

SUMER BANKFULL

Reach (R M) W d v q W D Fl oodpl ain Wdth (Ft.)
| (0.0-0.6) 4 0.3 1 1.3 8 l 8-500
[l (0.6-2.5) 3 0.3 1 1 8 L5 50
11 (2.5-3.0) 1 0.2 2 0.4 1.5 0.5 500+
LEGEND: W w: Stream width %ftg

D, d: Stream depth (ft

V: Velocity (feet/second)

Q Average reach flow in cubic feet/second

TABLE VIII - TEMPERATURE AND SHADE RELATI ONSH P

Al R WATER

TEMP.°F
REACH (R.M) DATE FLOW (cfs) % SHADE ASPECT “A/W AW TIME
| (0.0-0.6) 8/ 18/ 83 13 9% E-W 66/ 50 1100
Il (0.6-2.5) 82483 1.0 90 E-W 68/ 50 1445
111 (2.5-3.0)  8/24/83 0.4 30 NS 56/ 57 1700
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BONNEY CREEK

TABLE | X - R PARI AN HABI TAT SUMVARY

REACH (RM RCR  VALLEY VEGETATI ON
F.P. (ft.) HU COverstory Streanclass Wetland% Size  Special
Con. Dec. Habi t at
| (0.0-0.6) 8.6 300 5 6 2 [ StL 2
[l (0.6-2.5) 4.9 50 4 4 1 I S 1
11 (2.5-3.5) 7.5 500 3 3 0 N L 2
Red Oreek
0.0-1.0) 8.6 300 5 6 2 I L 1
1.0-1.5) 3.8 25 3 4 O I S 1
LEGEND: RCR Riparian Condition Rating
F.P.: Floodpl ain Wdth, in feet
HU: # Habitat Units (Hy 4 M= 2-3; L ¢ 1)
Con: # Coni fer Species
Dec: # Deci duous Speci es _
Vit | and: %?tzroeam length with adjacent wetlands; H »>50%; M= 25-50%
L (25%
Si ze: Size of \etlands
S = Smll (less than 1 acre)

L = Large (greater than 1 acre)

KAnder son: paw (WP-PJS-5217N)
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Reach | (RM0.0 - 0.6) of Bonney Creek is quite diverse in fish habltat and
riparian conditions. This view(RMO0.1) shows the high quality fish habitat
and moderate quality rlparlan devel opment present RM0.0-0.2. The fol | owi ng
two photos Illustrate the changes I'n habltat moving upstreamthrough the
reach. Large woody debris I's a very Inportant el ement of channel structure
t hroughout The stream wth 70% of “spawni ng and rearing habitat devel opnent

dependent oni ncor por at ed. LWD.
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A large wetland conpl ex gloo acres) is located at the Red CGreek confluence (RM
0.2 Bonney Creek). Excellent wildlife habitat development is found throughout
Reaches | and Il of Bonney Creek in the high quality wetlands present.

Channel braiding is abundant in this wetland (RM0.2 - O6), and sal nonid
rearing habitat conditions are excellent.

~ o L
- pF . i3
\

iy

This viewat RMO0.6 is near the upper end of the large wetland in Reach | of
Bonne¥ Creek.  Channel downgradi ng and bank er osion fol | owi ng t he

establ i shment of a new channel at RM 0.7 - 0.8 has resul ted I n the devel opnnt
of a large sediment plain RM0.5 - 0.6. Potential anadromous spawni ng habitat

conditions are very good in this area, with over 125 square yards of gravels
avai | abl e. 27



Reach Il (RMO0.6-2.5) conposes over half of the [ength of Bonney Creek. This
view (RM0.7) is near the limt of potential anadronous fish habitat, where
continuous high gradient cascades (15-20%) present inpassable migration
barriers. Resident trout habitat quality is fair in this reach and good in
Reaches | and IIl; noderate nunbers of resident trout are found all the way up
to the headwater springs (RM3.5). Red Creek is very simlar to Reach Il
throughout nost of its length, but fish habitat development is very poor due
tolowsummer flows (1/2 cfs). Rote the dense canopv and | ow understorv
devel opment typical of Reach Il and Red (reek.
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Bonney Creek flows through the extensive Bonney Meadows wetland area (125
acres) in Reach Il (RM2.5 - 3.3). The channel is verv narrow and sharply
entrenched (2-3 ft. deep\ In much of this reach, as can be noted in this
typical viewat RM2.7 (center and right m ddl eground) Trout habitat i s good
quality in this reach, with very high effective cover fromoverhangi nﬁ banks
and vegetation. Habitat qualityis deteriorated RM2.7 - 2.9, near the Bonney

Meadows Canpground, where high recreational use by hunans and |ivestock have
contributed to bank erosion and channel w dening.

..
QA
".u

‘\

S Ol
EJ‘.‘» Ek\- ] . e
At RM1.3 on Red Creek, a very large | andslide (2000 cu. yards.) has entered
the channel (right and center mddleground). The slide was apparent!y

triggered by un erlgi ng springs and the col'l apse of sidecast material ~from

roadconst ruction(background). Rehabilitationopportunitesat thesite
i ncl ude stabilization of the eroding sideslope and streanbands inthis areato
reduce sedinent [oading of the stream 29
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STREAM ORDERS

Red Creek - 2nd
Bonney Creek - 3rd

Buck Creek - 2nd
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| RON CREEK
BEAR SPRINGS RANGER DI STRI CT

Surveyors: David W swar County: Hood River
Doug Kinzey _
Mouth Location.
Dates Surveyed. July 7-8 and 11-12, 1983 T.3S., R9E., Sec. 36
Tributary to: Wite River Vtershed Area: 5200 acres
8.1sq. mles
Drai nage: Deschut es .
Stream Length: 4.3 mles
TR Conpart nents: Iron 2202 _
Di stance Surveyed
Ganefi sh: Rai nbow trout 4.3 mles mainstem
_ _ 0.8 mles Carp Creek
Potential Anadronous Species: 0.4 mles South Fork
Steel head trout Iron O eek
Coho sal non 0.1 mles North Fork
Chi nook sal mon _ Iron Creek
1.5 mles

er
#er|pbut ary Creek

Low Flow Wdth (Avg.): 14 ft.
Stream Order: 1V

Average Fish Habitat Condition Rating: 4.6 (Fair)
Average Riparian Rating: 7.0 (Hgh)



| RON CREEK

Survey Summary

Stream Sunmary

Iron Creek is a fourth order tributary of the Wite River providi ng-
approxi mately 50 percent of the flow (30 cfs) to the Wite River at their
confluence (RM 2.7. of Iron Creek). At RM 2.7 a new channel

(approximately 5 years old) of Wite River has captured the established
Iron Creek channel. The only major tributary drainage, known locally as
Carp Creek, enters Iron Creek at RM 1.7 contributing 4 cfs at |ow flows.
Oregon State H ghway 35 crosses the northern headwaters of Iron Creek and
Forest Service Road 48 parallels the streamon its eastern slope. Rai nbow
trout were observed above RM 3.9 of the mainstemand up to RM0.1 on Carp
Cr eek.

W\t er shed Characteristics

Iron Creek runs along the east side of the wide (I/2-1 nmile) Wite River
glacial valley. The gradient of the mainstemis between 3 and 5 percent.
The flow regine is flashy below RM 2.7 where the Wite River channel
influences the system and well regulated above this point. Nunerous

first and second order internmttent streams drain the east slope and flow



C.

into Iron Creek. \Weétland areas include a pond (1 acre) on the eastern
floodplain at RM 0.3, several large (1 to 4 acres) and many snall sedge

meadows above RM 3.0.

Genor phol ogy

The floodplain width over the entire mainstemis greater than 200 feet.

Si desl ope gradients are 60 to 70 percent on the east side and | ess than

20 percent on the west. The floodplains of the tributaries narrowto |ess
than 70 feet wide above the Wite River valley bottom with sideslope

gradients greater than 70 percent.

Reach Description

Three reaches were identified along the mainstem Reach | is flashy and
i nfluenced by flow fromthe channel of the Wite River; whereas Reaches |1
and |11 are well regulated. Al are characterized by a boul der/rubble
substrate and are riffle domnated. Reach Ill is also influenced

significantly by the presence of |arge woody debris (LWD).

Fi sheries

The overal | rating of the fisheries habitat is fair with a Habitat
Condition Rating (HCR) of 5.6. Rainbow trout were observed in Reach III
(RM 3.9-4.3) and the lower section of Carp Creek in low nunbers. Riffles

and runs donminate the stream area. The pool-to-riffle ration (PR is 2:8



in the lower reach and 4:8 in the upper streamreaches. Pools are
generally small (one square yard) in Reaches | and |l with noderate
depths, good effective cover and fast velocities (3to 5 feet/sec). Pools
in Reach II'l average 6 square yards and are influenced by LW. High

quality pools are formed by boulders in Reach Il and LWD in Reach III.

Spawning habitat is extremely limted. Spawning gravels total 76 square
yards. Mst (70 percent) were rated marginal due to extrenmely high

sand/ sedi nent |oading and usually occurred in small beds (<l yard). The

| ower sections of the North Fork Iron Creek and Carp Creek have the

hi ghest gravel concentrations (see Table Il1). No barriers are present on
the minstem Fish habitat appears suitable for chinook sal mon, coho
salmon, and steel head trout in Reaches Il and 11, North Fork Iron Creek,

and |ower Carp Creek.

Riparian Area

The Riparian Condition Rating (RCR) is rated high (RCR=7.5). Positive
factors are a high nunber of habitat units (4-5), coniferous species

diversity, wetland devel opment, snag patches, and a very wi de floodplain
(200+feet). Negative factors include the |ack of deciduous species and

high levels of bank and channel instability.



Rehabi litation and Enhancenent

Enhancenent and rehabilitation opportunities should center on increasing
spawning habitat on the mainstem increasing riparian habitat diversity
with deciduous species, increasing channel and bank stability in Reach I,
and increasing off-channel rearing and hol ding pool quality in Reach

and I1. Equipnent access to RM1.0 is potentially available through the

use of an abandoned road systemon the eastside floodplain

Speci al | nterest

iron Creek is named for the iron oxide |eaching into the system from
numerous seeps and small tributaries along the western floodplain fromthe

mouth to RM3.7.  The source may be from the sedge meadows in this area

Macroi nvertebrate popul ations normal [y identified withthe stream
substrate material appear to be sparse in these iron oxide areas. Fjsh
production in these areas nay be limted during sone periods (i.e., low

water) as well



| RON CREEK

Reach Sunmary

Reach I: RM 0.0 - 2.7:

1. Valley configuration is a very wide, flat-bottom V-shape with a floodplain

greater than 200 feet wide.

2. Gadient is low (3 percent).

3. Substrate is predomnantly boul ders and rubble (55 percent).

4, Riffles domnate the streamarea (P.R = 2:8).

5. Stream shading is low (20 percent).

6. Channel and bank stability are very low. The stream has numerous |ow flow

braids and high flow side channels.

Reach Il: RM2.7 - 3.9:

1. Valley configuration and floodplain width are the sane as Reach I.

2. Average gradient increases to 4.5 percent.



3. Substrate is boul der domnated (55 percent).

4. Percentage of pool surface area increases (P:R = 4:6).

5. Shading increases to 60 percent.

6. Bank and channel stability increases due to decreased flow and increased

bank vegetation. *

*A channel of Wite River enters Iron Creek at RM 2.7 flow ng approxi mtely
15 cfs.

Reach IIl; RM3.9 - 4.3

1. Previous valley configuration and floodplain wdth remain constant.

2. Gadient is low (3 percent).

3. Substrate is predomnantly small rubble.

4, Pool-to-riffle ratio remains the same as Reach II, however pool size

i ncreases.

5, Stream shading is high (80 percent).



6. LWD is the domnant structural elenent of the stream channel.

Carp Creek; RM 0.0 - 0.8:

1. Valley configuration changes at RM 0.2 fromvery wi de, U shaped to narrow
V- not ched.

2. Gadient also changes appreciably at RM0.2 (from4 percent to
8 percent). COverall gradient increases (>10 percent) again at RM 0.4 as

the stream becomes a series of chutes and falls (12+ feet high).

3. Substrate changes from boul der and rubbl e domnated to rubble and bedrock
at RMO. 4.

4, Stream shading is high throughout (90 percent).

5. Pool area changes from40 percent of the streamsurface area bel ow RM 0. 4

to less than 10 percent above. A corresponding decrease in pool quality

is also evident.

Upper Tributary C

Upper Tributary C was surveyed from Oregon State H ghway 35 south
approximately 2 mles to where it braids into a sedge neadow. The flow was

estimted at 7 cfs below the highway. At the confluence of Iron Creek



(RN 2.9), Tributary C had less than 3 cfs, indicating the neadow retains nuch

of the flow Characteristics are:

1

The tributary channel is within the Wite River - Iron CGeek floodplain.

Gadient is constant and noderate (6 percent).

Substrate is a gravel/rubble/sand mxture.

Riffles domnate the streamarea (P.R = 2:8).

Streamshading is low (10-20 percent).

The mainstem flow is well-regulated. There are nunerous braids and side

channels filled during increased flows.

North Fork Iron Creek: RM 0.0 - 0.1:

Above RM 0.1 valley configuration is V-notched and floodplain width is

narrow (<30 ft.).

Stream gradient also changes quickly froma low (3 percent), to a high,

stepped gradi ent (>11 percent).

Boul ders and LWD are the major structural elements.



4, The pool-to-riffle ratio is about even (P:R = 5:5) over the surveyed

section.

5. Shading is high (80 percent).

South Fork Iron Creek: RM 0.0 - 0.3:

1. Valley configuration is wide, Ushaped, with gentle side slopes

(30 percent gradient).

2. Gadient is high (9 percent).

3, Substrate is rubble, gravel, and sand mxture..

4, Rffles domnate the streamarea (P.R = 1:9).

5. Stream shading is high (90 percent).

10



| RON CREEK

Fish Habitat Summary

Fish habitat condition ratings range from poor to good for Iron Creek. The

overal |

Habitat Condition Rating is fair (HCR = 4.6).

Local residents and previous fishing experience indicate rainbow trout utilize

at least the |lower reach during periods of high sedinment |oading in Wite

Ri ver.

El ectra-shocking in Reaches | and 1l during July 1978, did not show

fish to be present.

Reach I; RM0.0 - 2. 7:

L

The fish habitat is rated fair (HCR = 5.1).

Rearing habitat is fair. The streamis predomnately fast-flow ng
riffles (P:R=28). Small pools (average size = 1 square yard) are
present behind boul ders or along stream edges, with noderate to high
effective cover provided by turbul ence and instream rubble and

boul ders.

Spawning gravels appear limting. Only 24 square yards of nargina

gravel s were observed. Mjor factors reducing the quality of gravels

11



are velocity, a high proportion of sand mxed with gravels, and the

degree to which gravels are cemented together by a surface crust.

4, No passage barriers were noted

Reach Il: RM2.7 - 3.9:

Fish habitat quality is rated good (HCR = 6.3), an increase from
Reach I.

2. The major single factor contributing to the higher HCR is a greater
abundance of pools (P.R = 4:6). Pools, however, are still snal

(averaging 1 square yard). Hgh quality pools are largely boul der

dependent (80 percent).

3. Only two square yards of marginal quality spawning gravels were

obser ved.

4, Fi sh passage continues uninpaired.

Reach Il1: RM3.9 - 4.3:

1. The fish hahitat quality rating increases to excellent (HCR=7.1).

12



2. Pool -to-riffle ratio remains 4:6. Pools are larger (averaging
6 square yards), resulting in the inproved HCR  Large woody debris
increases its inportance in pool formation (50 percent of high
quality pools are LWD dependent).

3. No spawning gravels were observed.

4, No passage barriers were observed.

Carp Creek: RM 0.0 - 0.8:

1. Fish habitat quality is fair (HCR=15.0). Low nunbers of rainbow trout

were observed near the nouth.

2. Pools below RM 0.3 are small (1 to 2 square yards), shallow (<12" deep)
and have noderate effective cover. Above RM 0.3 the bottom conposition is

predonm nantly bedrock. Pools remain small and shallow

3. Spawning gravels totalling 20 square yards are found near the mouth.

These appear suitable for anadronous fish.

4, Mgrational obstructions include a log jamat RM0.25; a 300-foot |ong
culvert at RM0.3; and a series of chutes and falls (12+ feet high)
begi nning i nmedi ately above the culvert to RM0.7. All are conplete

barriers.
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Upper Tributary C

1. Fish habitat quality is poor (HCR = 2.8).

2. Riffles domnate the streamarea (P:R = 2:8). Pools are small (<l square

yard), shallow (<8 inches) and have | ow effective cover.

3. Spawning gravels are absent.

4. Upper Tributary Cbraids into a large sedge neadow (RM 0.1 - 0.5) before

re-establishing a channel and flowng into Iron Creek.

North Fork [ron Creek; RM0.0 - 0.1:

1. Fish habitat rates fair (HCR = 5.5).

2. The pool-to-riffle ratio is approximately 5:5. Pools are 2 to 3 square
yards with shallow (,12 inches) to noderate (12-29 inches) depths and good

effective cover. LWD and boulders are inportant in pool formation.

3. Forty percent (30 square yards) of the spawning gravels in the Iron Creek
drainage were found near the nmouth of the North Fork. Mst of these are

suitable for anadronous fish.

4, The overall 11 percent gradient shows a stepped profile,

14



South Fork Iron Creek; RM 0.0 - 0. 3:

1. The fish habitat is rated poor (HCR = 3.5).

2. Riffles domnate the streamarea (PR = 1:9). pools are sinilar to those

described for Upper Tributary C

3. No spawning gravels were observed.

15 n



| RON CREEK

Riparian Habitat Sunmary

Riparian habitat on Iron Creek appears to be greatly influenced by the
dynamcs of the Wite River in its floodplain. In some locations the stream
channel is very unstable wth nunerous abandoned braids. These areas tend to

be dom nated by |odgepole stands.

Associated with sections of stream channel which appeared nore stable were
hem ock-spruce dom nated stands with greater overall tree species diversity

than that found in unstable areas.

Reach I; RM0.0 - 2.7:

1. The riparian habitat is rated high (RCR = 7.5).

2. The floodplain width is very wide (200+ feet), formng a flat-bottom

U shaped valley. Wetlands are present along 10 percent of the reach

| engt h.

3. An average of four habitat units were observed per transect, with

grass-forb, shrub-seedling-sapling, pole, and small sawtinber

predom nati ng.

16



The coniferous overstory is a |lowdiversity, Lodgepole pine dom nated
type between RM0.0 to 1.5, and RM2.3 to 2.7. A nore diverse type
conposed of western hem ock, Englemann spruce, |odgepole pine, white

pine, grand fir, noble fir, and Douglas-fir is found between RM 1.5
and 2.3.

Special habitat units observed were a one acre pond at RM 0.2 and a

| arge sedge meadow area between RM 1.5 and 2.0.

Reach Il: RM2.7 - 3.9:

1.

The riparian habitat rating continues to be high (RQR = 7.5).

The floodplain width is very wide (200+ feet), formng a flat bottom

V-shaped valley. \Wetlands are present along 20 percent of the reach

| engt h.

An average of three habitat units per transect were observed, with

grass-forb, shrub-seedling-sapling, and small sawtinber predoninating.

The coniferous overstory is mainly of the diverse, hem ock-spruce
type (lodgepole, white pine, Douglas-fir, and noble fir are
present). Muntain hemock is found in this reach in addition to

western hem ock. No deciduous species greater than 30-feet in height

were observed.
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5 (ne special habitat unit, a sedge-neadow wetland, is located at
RM 3. 4.

6.  Active beaver colonies (bank burrows) are evident after RM 3.3.
Numerous western hemock clippings were found at burrow entrances,

with no evidence of deciduous feeding observed.

Reach Ill: RM3.9 - 4. 3:

1. The riparian habitat continues to rate high (RCR = 6.7).
2. The floodplain width continues to be very wide (200+ feet), formng a flat
bottom V-shaped valley. Small wetlands are present along 35 percent of

the reach Iength.

3. The habitat units were the sane as noted in Reach | (grass-forb,

shrub-seedling-sapling, poles, and small sawtinber).

4. The coniferous overstory is conposed of spruce, |odgepole, Douglas-fir,

and noble fir.

18



Carp Creek: RM 0.0 - 0.8:

1.

The riparian habitat rates noderate (RCR = 6.0).

The floodplain width is noderate (80 feet), formng a narrow V-shaped

val | ey.

Four habitat units were observed, grass-forb, shrub-seedling-sapling,

poles, and small sawtinber.

The coniferous overstory is conposed of cedar, silver fir, henm ock, and

Dougl as-fir.

Four waterfalls greater than 10 feet high occur between RM 0.3 and 0. 6.

Upper Tributary C RM 0.0 - 1.5:

The riparian habitat rates high (RCR = 6.5).

The floodplain width is very wide (200+ feet), formng a flat-bottom
V-shaped valley. A large wetland area conprises 10 percent of the
tributary |ength.

Three habitat units were observed, shrub-seedling-sapling, poles, and

smal | sawti nber.
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4,

The coniferous overstory is conposed primarily of [odgepole pine, with

smal | amounts of mountain hemock and white pine.

North Fork Iron Creek; RM0.0 - 0. 1:

1.

The riparian habitat rates noderate (RCR = 4.7).

The floodplain width is wide (120 feet), formng a flat-bottom V-shaped

valley. Small wetlands are present along 10 percent of the tributary

| engt h.

Four habitat units were observed, grass-forb, shrub-seedling-sapling,

smal | sawtinber, and |arge sawtinber.

The coniferous overstory is conposed of cedar, hem ock, spruce, and

Dougl as-fir.

South Fork Iron Creek: RM 0.0 - 0. 3:

The riparian habitat rates noderate (RCR = 5.9).

The floodplain width is wide (120 feet), formng a flat bottom V-shaped

valley. Small wetlands are present along 10 percent of the tributary

| engt h.
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Four habitat units are present (grass-forb, shrub-seedling-sapling, small

saw tinber, and large saw tinber).

The coniferous overstory is conposed of cedar, hem ock, spruce, and

Dougl as-fir.
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| RON CREEK

Rehabi | i tation/ Enhancenent  Sunmmary

Spawni ng Habi tat and Rearing Pool Devel opnent; RM 0.0 - 4.3

Lack of suitable spawning gravels is the nost apparent habitat deficiency
limting the production capabilities of this stream Al though appropriate
gravel sizes for all anadronous species are present, they are cenmented by a
thin crust at the water/substrate interface. Gavel conposition (welded tuff

andesite) is porous. Interstitial spaces are heavily filled with sand.

Introduced gravels would probably be subject to the sane processes which have
inpaired the quality of the gravels now present. Wrking with gravels already
in the streanbed may be preferable to introducing nore.  Spawning habitat
enhancenent may be nore successful on stable tributaries such as Carp Creek

and the North Fork of Iron Creek.

Pool rearing habitat could also be inproved fromRm2.7 to 3.9 by the
construction of log sills or boul der berms across the channel. Below this
point, the influence of Wiite River high flows would likely contribute to
potential |oss of any in-channel structural inprovenent. Channel and bank
instability also preclude the introduction of permanent structures bel ow
RM 2. 7.
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Protection of the active beaver bank colonies fromRM 3.3 to 4.3 coul d enhance

pool rearing area by providing additional woody structure to the system

R parian Enhancement: RM 0.0 - 4.3:

Deci duous tree species are present (cottonwood and red alder) in Reach | in
| ow amounts and absent from Reaches Il and Ill. Plantings of these species in

all reaches would increase riparian diversity.

Passage Enhancenent

Fish passage is unobstructed through all sections of suitable habitat in the
drainage. Culverts on Carp Creek (RM 0.3) and South Fork Iron Creek (RM 0.3)
are inpassable, but stream gradients of 9 percent to 11 percent make areas
upstream apparently unsuitable as anadromous fish habitat. The culvert on

North Fork Iron Creek appears passable.
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IRON CREEK

TABLE I — HABITAT DATA SUMMARY

REACH (R.M.) STREAM ~__POOLS RIFFLES (%)
HCR S P:R G d A EC BR 1'v 6-12" 1-6" .1-1" SD D
I (0.0-2.71 5.1 20 2:8 3 M 1 M-H 0 25 30 20 10 15 10
II (2.7-3.9) 6.3 60 4:6 4,5 L-M1 H 0 55 25 10 5 5 10
III (3.9-4.3) 7.1 80 4:6 3 M 6 H 0 10 10 40 30 10 4
Tributaries
Carp Creek 5.0 90
(0.0-0.4) 4L:6 4 L1-2 M - — - - - — —
(0.4-0.8) 1:9 10+ L 1 L - - - - _ - —_
Upper Trib.C. 2.8 20 2:8 6 L 1 L 0 15 15 30 20 20 6
N.F. Iron Cr.
(0.0-0.1) 5.5 80 5:5 11 L-M2 M — - -_— - T
S.F. Iron Cr.
(0.0-0.3) 3.5 90 1:9 9 L1 L -_ - - - -_— = -
LEGEND: HCR: Habitat Condition Rating
S: Percent of stream shaded
P:R: Ratio of pool length:riffle length
G: Average gradient (percent)
d: Average maximum depth (L ¢12", M = 12 - 29", H >30")
A: Average pool area (sq. yards)
EC: Effective cover (L <40 percent, M = 40-60 percent,
H > 60 percent)
BR: Bedrock
SD: Sand
D: Average depth (inches)

*2

Present, but less than 5 percent
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| RON CREEK

TABLE |1 - FISH SPECI ES OBSERVED AND RELATI VE ABUNDANCE/ LOO FT.
REACH TRI BUTARI ES
I 11 11 Carp Ck. Up. Tribh.C NF Tron Ck. SF Tron (K.
Rai nbow 0 L L -- « ) 1
trout

LEGEND: L = Low (O-5), M= Mderate (6-50), H = H gh (50t
a= adult, j = juvenile

* = habitat suitable; presence reported but not observed.
( ) = habitat suitable; may not be present
TABLE 111 - SPAWNNG GRAVEL ( SQUARE YARDS)

Spawning Gravel (Sg. Yds.)

Reach (R M) Total Good Mar gi nal
(0027 24 0 24
11(2.7-3.9 2 0 2
111(3.9-4.3 0 0 0
Carp Cr. 20 10 10
Upper Trib. C 0 0 0
NF. lron C. 30 15 15
S.F. Iron C. 0 0 0
TOTAL 76 25 51
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| ROX CREEK

TABLE |V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (RM) TYPE |D# PASSABLE RECOMVENDATI ONS

Carp Creek 0.25 Lo? jam JI N None

Carp Creek 0.3 Qul vert a N None, 300 ft. long, limted

habi tat above.

Carp Creek 0.31  Bedrock chute Bl N None

Carp Creek 0.32 Falls FI P None

Carp Creek 0.4 Falls F2 N None, 20 ft. high.

Carp Creek 0.45 Falls F3 N None

NF [ron O. 0.1 Cul vert a F None

Upper Trib C Cul vert c N None

LEGEND: F = full passage

P = partial passage
N= no passage
TABLE V - ANADROVOUS HABI TAT SUMVARY

REACH Ml es Rearing Spawn'éng "

(R Avail. Pot. P:R Area  Depth 1"-3" -6 Comment s
| (0.0-2.7) 2.7 0.0 2:8 l 2 14 5 Cemented, sandy
i 2.7-3.9) 1.2 0.0 4.6 l 2 2 0 &in small

Fockets
[ (3.9-4.3) 0.4 0.0 4.6 6 2 0 0 ess than 1 sq.
Yd.

Carp C. 0.3 0.5 3.7 l l 4 4

. Trib. C 0.0 0.0 2.8 l 1 0 0
lron C. 0.1 0.0 4.6 2 l 16 4

SF lron Cr. 0.3 0.0 1:9 l l 0 0
Tot al 5.0 0.5 36 13

LEGEND: Avail.: Mles of habitat presently accessible to anadronous fish

i f introduced.

Pot . : Additional mles of habitat potentially available with
conpl et e passage enhancenent .

PR : Ratio of pool length:riffle length.

Area: Average pool area (sg. yds.).

Dept h: Average pool depth (feet). .

Spawning:  Number of sq. yds. of gravels observed in the |"-3" and
3"-6" size classes.
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| ROX CREEK

TABLE VI - LWD HABITAT QUALITY INFLUENCE

SP. GRAVELS POOL LWD CHARACTERISTICS
Reach (R.M.) Total (%) HQ (%) Total (%) HQ (%) OR # L Dia Source
| (0.0-1.8 10 0 10 85 Var 12 1-2 |
I (2.7-3.9 0 0 5 50 Var  SM [-2 L-2 L
11 (3.9-3.4 0 0 50 50 Perp § 1.2 -2 L
Carp Cr. 90 0 40 90 Perp SM1-2 1-2 L
Up. Trib. C 0 0 10 0 Perp S 1 | L
NF Iron G. 60 LOO 40 0
SF lron Cr. 0 0 0 0 -
LEGEND. Total = percent of total habitat area dependant on LWD
59 = percent of high quality habitat area dependent on LWD
= angle of orientation to flow, Perp = perpendicular, Var =
variabl e _
# = nunmber of logs/structure; S = single [og, M= nulti-Iog
L = average length of IoPs, expressed in channel widths
Da = diameter of average logs in feet.
Source: L = local

T= transported

M= mxture of local and transported
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| RON CREEK
TABLE VI1 - HABITAT AND HYDROLOG CAL FEATURES FOR

SUMVER BANKFULL o
Reach (R M) W d v q W D Fl oodplain Wdth (Ft.)
| (0.0-2.7 1 3 45 25 3 200 +
I (2.7-3.9 2 1 2.5 30 15 1.5 200 +
[ (3.9-4.3 [ 2.5 18 10 | 200
Carp C. 5 0.51.514 6 ! 50
Up. Trib. C 5 0.52 5 5 0.5 200+
LEGEND: Ww = Stream width ?ftg
D,d = Stream deth ft
V= Vel ocity ( t/second
Q=  Average reac flowi n cubi ¢ feet/second
TABLE VI11 - TEMPERATURE AND SHADE RELATI ONSHIP
Al R/ WATER
TEMP. °F
REACH (R M) DATE FLOW (cfs) % SHADE ASPR/W - AW TI VE
| 20.0-2.7 717,11/ 83 45 20 S 50/ 46- 54/ 46 1145- 1645
I (2.7-3.9) 7/11/83 30 60 SSE 70/ 49-71/ 50 1400- 1540
[ (3.9-4.3) 7/11/83 18 80 SSE 71/48 1700
Carp Or.(000.8) 7/8/83 4 90 S 52/ 44 1115
Upper Trib. C 7/12/83 5 20 S 60/ 51 1110
(0.0.-1.5)
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REACH (RY) RCR

NF Iron Creek
(0.0-0.1) 4.7

SF Iron Creek
(0.0-0.3) 5.8

LEGEND: RCR
F.P.:
HU:
Con:
Dec

Si ze:

| RON CREEK

Vét | and:

Riparian Condition Rating

Fl oodpl ai n

# Habitat Units: H»a; M2-3; L <1

¢ Conifer Species

# Deci duous Speci es

% streamlength with adjacent wetlands; H» 50% M=

25-50% L <25 percent

Size of Wetlands
S = Smal |
L = Large

XAnder son: paw( WP- PJS- 5195N)

less than 1 acre)
greater than 1 acre)
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TABLE |1 X - R PARIAN HABI TAT SUMVARY
VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streantlass Wetland% Size  Special
Con. Dec. Habi t at
200+ 5 4 2 I L S 2
200+ 4 4 0 1 L L 1
200+ 4 4 0 I M S |
70 4 4 0 I 0
200+ 3 3 0 [ L L 0
100 3 4 0 N 0
130 4 4 0 I L S 1
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View of a typical sectlon In Reach | (RM 1.7). The flowregine In this
reach is very flashy. At RM2.7 a new channel of Wite River has captured the

established Iron Greek channel. Channel and flowcharacteristics in Reach |
are therefore a blend of Wite River and Iron Creek. Channel and bank

stabilityarelow. Fish habitat is fair, with fast flowing riffles and runs
domnating the streamsurface area. Pool size is small (1 sa. yard).

Bank and channel stablllty increase In Reach Il due to decreased fl|ow and
increased bank vegetation. Pool surface area Increases (PR=4:6) and is
attrlbuted to an increase I n boul der structure. Rearing habltat is fair,
Pools are small (avg. =1 SQ yd.0 wth shal]owto noderate depths and high
ef fective cover (viewat R M 2.6). 30



Large vvood{ debris is the domnant structural elenent of the stream channel in
Reach 111 (photo at R M 4.2). Average pool size Increases to six square
yard with manv high quality pool's présent. The Iron Creek flowregineis

nmore regulated in this upper section.

Car,o Creek is amjor tributary to lron Creek at RM 1.7. A series of water
falls greater than 12 feet hi ?h are present on Carp Creek above RM0.4
(shown). They present a total barrier to fish mgration. No anadromous fish

habitat appears to exi st above the falls. i



Two largesedge neadows at Rm1.5 and 3.4 [shown] between the Iron Creek and
Wite Rver floodplains add diversity to riparian habitat in Reaches | and
1. Big game utilization of these areas appears heav

39 “ '_!gl'z;"

A smal | pond on the east Side of the floodplain at Rn0.2 covers about an
acre. Rparian wildlife habitat in this area is exceptionally diverse both in
terms Of vegetative structure and nunber of species. A great blue heron and
femal e smal'ard were using the pond at thetine of the survey- Deer and el k
sign were ocnon al os
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UpPer Tributary Cflows within the \Wite River - Iron Creek floodplain.
Rifles dominate the streamarea (P.R = 3:8). Pools are small 1 sqg. .vd)
and shallow with low effective cover. The streambraids Into a |arge sedge
neadow before re-establishing a channel and flowing into Iron Creek. Photo at

RM 1.0

and boulders create a stair-step profile, Pools are 2-3 square yards in area

Wrth Fork Iron Creek has an overall 11%gradlent; |ar %e woody debris (LVWD)
with shallow to moderate depths. This viewis at RM 0.1,
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ALPI NE CREEK
Bear Springs Ranger District

Surveyors:  Tom Cain, Doug Kinzey county:  Hood River
Date Surveyed: July 18, 1984 Mouth Location:
T3S RCE Sec. 36
Tributary to: Wite River Mt er shed Area:
_ 720 acres
Drai nage:  Deschutes 1.1 sq. niles
TR Conpart nents: Stream Length: 1.7 nmiles
Gindstone 2203
. , Di stance Surveyed:
Game Fish:  Rainbow trout 0.8 niles
Pot erétoihal Anadronous  Speci es: Low Flow Wdth: 7 ft.
0
St eel head Stream Order: I

Average Fish Habitat Condition Rating: 4.8 (Poor)
Average Riparian Condition Rating: 4.6 (Mderate)



ALPI NE CREEK

Sur vey Summary

A Stream Survey

Alpine Creek is a small perennial tributary to Wite River, contributing
approxi mtely 4 cfs (low flow) at their confluence (RM40.3 of Wite River).

The entire drainage of 720 acres (1.1 sg. m.) lies within National Forest

System | and.

Access to Alpine Creek is presently limted to Forest Service road 3530-240
whi ch approaches the stream at RM 0.4. Additional access may be created by

the Corporal Tinber Sale which is marked al ong the streamnear RMO. 2.
Atotal of 0.8 mles were surveyed July 18, 1984. Low nunbers of trout were
observed through RM 0.3. The habitat appears suitable for trout through

RM 0.7 and potentially for anadromous fish fromthe mouth to RM 0. 4.

B. \Watershed and Geonor phol ogy

Al pine Creek heads on the east side of Barlow Ridge and flows in a
southeasterly direction to its confluence with Wite River. The initial
0.3 mle of streamis within the Wite Rver floodplain. The floodplainis

greater than 200 feet wide along this portion of Alpine Creek.



The channel appears unstable as it passes through the |oose glacial soil
deposits conposing the floodplain. It is also subject to capture by the
actively neandering Wite R ver channel. Above RM 0.3 the floodplain wdth
narrows to less than 70 feet as the stream drains Barlow Ridge in a narrow
V-shaped valley with nmoderately steep (60 percent) sideslopes. The channel
appears very stable and has been scoured to bedrock in some areas. The flow

regine appears flashy.

One perennial tributary (Trib. A was identified in the survey area. It
contributed approximately half (2 cfs) of the conbined low flows. No fish
habitat was observed in the high gradient boul der cascades imediately above
its confluence with Alpine Creek. A 20 foot high water fall is located on

Tributary A approximately 150 feet upstream of the mouth.

c. Reach Descriptions

Two reaches were delineated in the survey area. These are prinarily

di stinguished by the valley configuration, floodplain width, and gradient.
Reach | (RM 0.0-0.3) flows through the broad, U-shaped Wite River valley wth
a floodplain width greater than 200 feet and a stream gradient ranging from
|-4 percent. Reach Il (RM0.3-0.8) drains a narrow, flatbottomV valley with

a floodplain width of 20-50 feet and a stream gradient of 15 percent.



D. Fisheries

The overall fish habitat is rated poor (HCR = 4.8). Low nunbers of trout were
observed through RM 0.3, with suitable habitat occurring through RM 0.7.
Potential anadromous habitat is available fromRM 0.0 to 0.4 The habitat

appears suitable for steelhead trout and coho sal non.

Low flow pool rearing habitat is fair in Reach | (P:R =5:5) and poor in the
riffle domnated (70 percent) Reach Il. Pools are typically smll (I-3 sq.
yds.) and shal low (12"). Mderate effective cover is provided by large woody

debris (LMD), and aquatic and terrestrial vegetation.

Mre than 80 percent of the total spawning gravels counted occur in Reach I.
Fifty percent of these gravels are of a size class suitable for potential
anadronous utilization and 45 percent are rated good quality. Nnety percent
of the gravels in Reach Il are of a size suitable for potential anadronmous

utilization and 40 percent are rated good quality.

Large woody debris plays an inportant role in pool devel opment and gravel
retention in Reach I. Nnety percent of the high quality gravels and
70 percent of the high quality pools in Reach | are associated with LWD. The

i nportance of LWD decreases in the boul der dom nated Reach |1,



E. Roparian Area

The overall riparian condition rating is 4.6 (nmoderate). Positive factors
influencing this score include the presence of all five habitat types
(grass-forbs, shrubs-seedlings-saplings , poles, small and |arge saw tinber)
throughout the survey area, and the wide floodplain and small wetlands present
in Reach I. Negative factors effecting this score include the reduced

floodplain wdth and absence of special habitats in Reach Il

F. Rehabilitation and Enhancenent

Rehab. / enhancenent efforts could center on increasing pool depth and effective
cover in Reach |. Unstable banks in this reach could limt enhancenent
opportunities. Suitable keys for channel structures and avoiding the
redirection of flows into the banks could be concerns. Stream shading could
also be increased fromRM 0.05 to 0.1. Shading is very low (10 percent) along

this sparsely vegetated section of stream

Unstabl e banks in the area of Corporal Tinmber Sale unit 3 could be protected
by leaving a sufficient streanside buffer strip. Renoval of streamside trees

could reduce bank stability.



ALPI NE CREEK

Reach Sunmmary

Reach |: RM 0.0-0. 3:

1. The streamis within the broad (200+ feet wide) Wite River floodplain.
2. The gradient is low (2 percent).

3. The substrate material in the Wite River floodplain is variable but
predom nantly small (sand/gravel/rubble). Were the streamtraverses the
Wite Rver floodplain near the confluence with Wite Rver (RMOOQI),
the substrate is 80 percent sand. Along the base of the west sideslope

(RMO0.1-0.3) the streamsubstrate i s 80 percent gravel/rubble.

4, Pools and riffles are evenly balanced (P:R = 5:5).

5. Stream shading is generally high (70 percent). An atypical stretch occurs
fromRM0.05 to 0.1 where shading decreases to (10 percent). Riparian

vegetation in this area is very sparse.



Reach Il; RM 0. 3-0.8:

1. The streamabove the White River floodplain drains a narrow, flathottomV
valley with a 20 foot wide floodplain. The sideslopes are noderately
steep (60 percent).

2. The stream gradient increases to 15 percent.

3. The substrate is boul der domnated (70 percent).

4, Riffles domnate the stream area (70 percent).

5. Stream shading increases to 90 percent.



ALPI NE CREEK

Fi sh Habi tat Sunmmary

Approximately 0.4 mles of potential anadronous habitat were identified. This

habitat appears suitable for steelhead trout and coho salnon. Hgh gradients

(15+ percent) and a |ack of spawning and rearing habitat precludes potential

anadronous usage above RM 0.4

Reach I: RM O 0O-0. 3:

4,

The habitat condition rating is 5.9 (fair).

Pool rearing habitat is fair with pools conposing 50 percent of the stream
area. Pools are typically small (3 sg. yds.) and shallow (12"). Mbderate
effective cover is provided by LWD and aquatic and bank vegetation. Good
rearing habitat is available around RM 0.15 in larger pools (10 sg. yds.)

with high effective cover from aquatic vegetation.

Spawning habitat is noderate. Nearly half (45 percent) of the 46 sg.yds.
of gravel counted were rated good quality. Fifty percent of the gravel is

of a size class suitable for potential anadromous utilization.

No passage barriers were observed in this reach.



Reach Il: RM 0. 3-0. 8:

1. The habitat condition rating decreases to 4.1 (poor). Potential
anadromous habitat ends at RM 0.4. Poor to marginal trout habitat occurs

to RM 0. 75.

2. Pool rearing habitat decreases. The streamis riffle dom nated
(70 percent). Pools are typically small (0.5 sg. yds.) pockets |ocated
behind boul ders.  Pool depth is simlar to Reach | and effective cover is

high from the boul der substrate and water turbul ence.

3. Spawning habitat is poor. Ten square yards of gravel were counted with
40 percent rated good quality. N nety percent of the gravel is of a size
class suitable for potential anadronous utilization. Gavels are |ocated

insmll (-2 sq. yds.) patches.

4, Asmall waterfall (FI, 6 ft.) at RM0.4 could be a partial mgration
barrier. This occurs at the upstream end of potential anadromous
habitat. A large waterfall (F2, 15 ft.) at RM0.75 is the extent of fish
habi t at .



ALPI NE CREEK

Riparian Summary

Reach |1: RM 0.0-0. 3:

1. The riparian condition rating is high (RCR=6.3).

2. This reach is withinthe Wite River floodplain. The valley configuration

s a broad U-shape, with a floodpiain greater than 200 feet wi de.

3. Al five habitat units are present. Balance is lowfromRMO0.0to 0.2,

where shrub/seedling/sapling and small saw tinber predom nate.
4, The overstory conposition averages three coniferous species. Lodgepol e
pine predomnates fromRM0.0-0.1 with an even m xture of cedar,

Dougl as-fir, hemock, and Pacific silver fir above this point.

5. Smal| wetlands along 10 percent of the streanms | ength conprise a speci al

habitat for this reach.

Reach I1: RMQ. 3-0.5:

1. The riparian condition rating decreases to poor (RCR = 3.2).

10



The major negative factor reducing the RCR is a reduction in floodplain

width to 20 feet. The valley configuration is a narrow flathottom"V',

Al five habitat units remain. Balance inproves to high.

The overstory conposition continues to average three coniferous species.

Hem ock domi nates, with cedar and Douglas-fir also present.

No special habitats were noted.
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ALPI NE CREEK

Rehabilitation and Enhancenent Sunmary

Reari ng Pool Enhancenent: RMO. 15-0. 3

Pool depths and cover could be inproved in this area by the addition of
instream boul ders and LWD. Below RM 0.1 the stream appears very unstable,

likely limting the effectiveness of instream work.

Stream Stability/Shading: RM 0.05-0.15

The nmouth of Alpine Creek flows through sandy substrates in the active
portion of the Wite River floodplain, with poor bank stability and |ow

shading (10 percent). Cottonwood plantings could inprove both factors.
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ALPI NE CREEK
TABLE | - HABI TAT DATA SUMARY

REACH (R M) STREAM POOLS R FFLES (%
HCR s PR ¢ 4 A EC BR['+ 6-12° [-6" _.1-1" SD
| (0.0-0.3) 5970 55 3 L 3 M - % 25 55 10 10
Il (0.3-0.8 4.1 90 37 15 LO0.5H 570 20 5
LEGEND: HCR  Habitat Condition Rating
S: Percent of stream shaded
PR Ratio of pool Zlength:riffle length
G Average gradient (%
d: Average maxi numdepth (L ¢ 12", M=12 - 29", H » 30")
A Average pool area (sg. yards)
EC. Effective cover (L ¢ 40% M= 40-60% H > 60%
BR Bedr ock
D Sand
Average depth (inches)

Present, but |ess than 5%

13
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ALPI NE CREEK

TABLE Il - FISH SPECIES OBSERVED AND RELATI VE ABUNDANCE/| 00 FT.
. REACH TR BUTARI ES
Speci es | II
Trout (a) L « )

LEGEND: L = Low (0-5); M= Moderate (6-50); H= H gh (50t
a= adult, j = juvenile
*

= habitat suitable; presence reported but not observed.
( )= habitat suitable; may not be present

TABLE ||l - spAWNI NG GRAVEL (SQUARE YARDS)
Spawning Gavel (Sg. Yds.)
Reach (R M Tot al &od Mar gi nal
| (0.0-0.3 46 21 25
[l (0.3-0.8 10 4 6
TOTAL 56 25 31

14



ALPI NE CREEK
TABLE IV - FISH M GRATI ON OBSTRUCTI ONS

STREAM (R M) TYPE | D # PASSABLE RECOVVENDAT| ONS*
0.4 FalTs FL P Marginal trout habitat
above falls.
0.75 Falls F2 N No habitat above.
LEGEND: F = full passage
P = partial passage
N= no passage

*Refer to special case formfor barrier characteristics.

TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Mles Rearing wnéng N
(RM Avail. Pot. P:R Area  Depth 1"-3" Comment s
I (0.0-0.3 0.3 - 5:5 3 1 23 - None
Il (0.3-0.8 0.1 - 37 0.5 1 5 4 None
TOTAL 0.4 - 28 g
Legend: Avail.: Mlesdof dhabitat presently accessible to anadronous fish if
i nt roduced.
Pot . : Additional mles of habitat potentially available with
conplete passa?e enhancenent .
PR Rat1o of pool length : riffle length.
Area: Average pool area (sq yds.).

Dept h: Aver age Ipool depth (feet).
Spawni ng: Nunber of Sq. Yards of gravels observed in the ["-3" and 3"-6"
si ze classes.

15



ALPI NE CREEK
TABLE VI - LW HABI TAT QUALITY | NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
Reach (RM) Total (%W HO (% Total (% HO (%9 OR # L Da Source
| (G0G0.3) 70 90 50 70 Perp SM2 1 L
Var.
Il (0.3-0.8) 70 50 10 10 Var. S- MR 2 T
LEGEND:  Total: Percent of total habitat area dependant on LWD
HQ Percent of high quality habitat area dependent on LW
R Angle of orientation to flow, Perp = perpendicular, Var =
variabl e _ _
i Number of |ogs/structure; S =single log, M= mlti-log
L: Average length of |0?S, expressed in channel widths
Di a: Dianeter of average logs in feet

Source: L = local
T = transported
M= mxture of |ocal and transported

TABLE VI| - HABITAT AND HYDROLOG CAL FEATURES FOR SUMMER AND BANKFULL CONDI TI ONS

SUWER BANKFULL
Reach (R.M.) w d v Q W D Floodplain Width (Ft.)
I (0.0-0.3) 5 .75 1 3.8 7 2 200+
11 (0.3-0.8) 8 0.5 1 4 10 2 20

Ww  Stream width (ft)

D.d:  Stream depth (ft)

V. Velocity (feet/second)

Q Average reach flow in cubic feet/second

16



ALPI NE CREEK

TABLE VII| - TEMPERATURE AND SHADE RELATI ONSH P
Al R WATER
TEMP.O_F
REACH (R M DATE FLOVN (cfs) % SHADE ASPECT AW AW TI VE
| .0-0. 7718/ 84 4 70 - SE 72152 1240
Il (0.3-0.8 7118/ 84 4 90 E 72152 1400
TABLE | X - RIPARIAN HABI TAT SUMVARY
REACH (RM  RCR  VALLEY VECGETATI ON AQUATI C
F.P. (ft.) HU Qerstory Streanctlass Wtland% Size  Special
Con. Dec. Habi t at
| (0.0-0.3) 6.9 200+ 3 0 I 10 S 1
Il (0.3-0.8) 3.2 20 3 0 N 0 0 0
LEGEND: RCR Riparian Condition Rating
F.P. Fl oodplain width in feet
HU: # Habitat units (H» a3 M= 2-3; L ¢ 1)
Con: # Conifer species
DecL # Deciduous species
Wetland: Percent of stream length with adjacent wetlands
(H >50% M = 25-50% L ¢25%)
Si ze: Size of wetlands

XAnder son: paw (WP- PJS- 5267N)

S
L

less than 1 acre)

greater than 1 acre)

17
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Reach | (RMQO0-0.3) fl ows through the glacieal soil deposits of the Wite
River fl oodpl ain.  Banks appear unstable in this reach and the stream course
I's subﬂ ect to capture by the actively meandering White River. Shading is
generally high (70% in Reach I except for an atypical stretch (RMQ O 50 1)
pictured here, where the riparian vegetation is sparse.

pool devel opnent and gravel retentionin Reach | is larqgely deoendent on | arqge
woody debris.  Greater than 70%of the high qualitv spawning and rearing
habitat is associated with LMD. The Fish Habitat Condition Rating o1 Reach |
1s 5.9 (fair).

18



Reach I'l (RMO0.3-0.8) is typically riffle domnated (70% with small, shallow
pool s | ocated behind boul ders. By RM 0.4, the stream gradient increases to
8% Higher streamgradients (15+% and a |ack of spawning and rearing habitat
Precl ude potential anadronous use above this point.

i S, 4
R

\

< ._.) .-l - . o L 2 -. . n - -
N 2 AW
N e - N -y = b

A

Marginal trout habitat exists to RMO0.75. Awaterfall (F2, 15 ft.) at this
point marks the extent ¢- -l * I+at, The channel ahove the falls has berr
scoured to bedrock.
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ALPINE CREEK
STREAM ORDER: 2nd

Scale: 2.64 in.: 1 mL
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-STREAM SURVEY MAPSYMBOL S -

CLEAR CUT BOUNDARY

RI, 11,111 REACH # and SECTION

T 1.0 TRANSECT ¢ and RIVERMILE
X O0BSTRUCTION K BARRIER
3,2,3, JAM and #
F(  )1,2,3 FALLS, MEIGHT,and ¢
€1,2,3 CULVERT and #
81,2,3 CHUTE and ¢

A DIVERSION STRUCTURE (1- water ¥s used for irrigation purposes)
¢ MINE of ROCK PIT SITE

— BRIDGE

Q-) LANDSLIDE, SLUMP
AN DEBRIS TORRENT TRACK

et SPRING

v
QALL-

UPPER LIMIT OF FISH PRESENT (A =1imit of potential anadromous
fish habitat)

BANK EROSION (EXTENSVE/SEVERE)
1,2,3, :MISCELLANEOUS

e
@ WETLAND HABITAT

- ROAD AND 1D NUMBER

| @ EARTHFLOW
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McCUBBI NS GULCH
Bear Springs Ranger District

Tom Cain
Doug Kinzey

August 23 & 25, 1983
Wite River
Deschut es
M Cubbi n 2102
Rai nbow Trout

Surveyors:

Dates Surveyed:
Tributary to:

Dr ai nage:
TR Conpart ment
Garef i sh:
Potential Anadromous Species:

Chi nook
St eel head

Average Fish Habitat Condition Rating:

Average Riparian Condition Rating:

County:  \Msco

Youth Locati on:

T.5S., RL2E, Sec. 7
it ershed Area:

52,480 acres

82 square mles
Stream Length: 12.6 mles
4.8 mles

12 ft.

Di stance Surveyed:
Summerfl owW dt h (Avg.):
Stream Order: |1l

6.2 (Fair)

6.2 (Hgh)



Mc CUBBI NS GULCH

Survey Summary

A Stream Summary

MCubbins Gulch is a third order tributary to Wite River, draining a

wat ershed of approximately 52,480 acres. About 10 percent of this area lies
on National Forest lands. The drainage has been substantially nodified from
the headwaters downstreamto carry irrigation flows diverted from Cear and
Frog Creeks, greatly increasing the natural summerflow di scharge on Forest
lands to about 50 cfs. Flows are rediverted bel ow the Forest boundary, at
RM 3.5 and RM 0.9, into the Wapinitia Creek drainage. They are used to

irrigate the Juniper Flat area.

This survey was conducted on August 23 and 25, 1984, fromthe Forest boundary
at river mle (R 7.8 to the Cear Creek ditchline entrance at RM 12.6. The
streamis accessible at river mle 11.0 by the Forest Service road 2110

crossing.  Spur 330 parallels the southern bank within 100 feet of the stream
fromRM 11.2 to 12.6.

B. \Wtershed Characteristics and Geonor phol oqy

The valley configuration is a flat-bottomV, with a floodplain width ranging

froman average of 60 feet in Reach | (RM 7.8-10.0) to greater than 200 feet



for some portions of Reach Il (RM 10.0-12.6; average width 200 feet for the
reach).  Extensive channelization up to 8 feet deep in Reach Il appears to be
an effort to confine irrigation flows to a single channel. Bank instability
inthis reach appears to be a mgjor sediment source to the stream  Downstream
flows and substrates at the time of survey were silty, while water entering
the reach fromthe Cear Creek ditchline was clear. The ditchline, entering
at river mle 12.6, is a 10 foot deep V-notch channel with a well-regul ated

flow regine.

¢. Reach Description

Two reaches are identified, on the basis of substrate, floodplain wdth, and
streanbed channelization. Reach | (RM7.8-10.0) is characterized by a narrow
(60 feet) floodplain and riffle substrate conposed predom nantly of rubble
(50 percent of substrate). Reach Il (RM 10.0-12.6) is characterized by a

wi der floodplain (200 feet average), smaller substrates (65 percent gravel),

and channelization from3 to 8 feet deep over 70 percent of the reach |ength.

D. Fisheries

Low nunbers of rainbow trout were observed throughout the area surveyed

(RM 7.8-12.6). The entire streamlength (4.8 mles) surveyed contains habitat
suitable for anadromous sal monids (HCR = 6.2, fair), although high stream
velocities and heavy sedinmentation reduce its quality. The highest quality

spawning and rearing habitat is in Reach Il (RM 10.0-12.6). The possibility



of greatly inproving fish habitat exists in both reaches, however, through

rehabilitation and enhancement techniques (See below).

Access into MCubbins Gulch is likely blocked at the mouth by a steep rinrock
section into Wite River (below area surveyed). Uilization of this potential
anadronous habitat is further conplicated by the present use of MQubbins
Qilch for irrigation. The upstreamend of the streamis connected to C ear
Creek via the Cear Creek ditchline. Downstream at the tinme of survey,

100 percent of the flows were being used for irrigation purposes. Anadronous
production from MCubbins Qulch would require either release of enough water
into Wite River, or possibly the Deschutes (via Wapinitia Creek), to permt
downstream movenent of snolts during time of passage, or sone other method
such as trap and haul. Screening of ditch mouths (RM 0.9, 3.5) would also be

required to prevent snolt |osses. Upstreammagration of adults would Iikely

require trap and haul procedures.

E. Roparian Area

Riparian quality rates high (RCR = 6.2). The wide valley bottomand smal |
wet | ands al ong 15 percent of reach length in Reach | are the major positive

factors influencing the score.



F. Rehabilitation and Enhancenent

H gh summer flows (50 cfs) and rubble/gravel substrates create an excellent
potential for fisheries production fromthis streamif the two major negative
factors, lack of pool habitat and heavy sedimentation, can be reduced. Both

negative factors are aggravated by high streamvelocities (5 f/s).

Presently the best quality habitat is LWD-dependent and is generally located
along the streamedges. Construction of log and/or boul der wing-deflectors to
create additional alcove and edge habitat could inprove the overall P:R ratio
and reduce bank cutting. Side-channel construction to create spawning and
rearing areas, particularly along floodplain terraces in Reach I (RM 7.8-10.0;
60 percent of reach length) could also inprove salmonid habitat while
mnimzing minstemtrade-offs of the systemas an irrigation channel.

Equi pnent access is poor in Reach | and very good in Reach [l.  KV-funding for
project work could possibly be obtained fromthe Pathfinder Tinber Sale,
presently marked but uncut along Reach | (four clearcuts along northern
streanbank), and fromthe Wl dhorse Sale (one clearcut and one partial cut
along streamedge) in Reach Il. Planting fast-grow ng deciduous species, such
as cottonwood, along the streamin these sale areas after tinber harvest could
reduce tenperature and bank instability inpacts. Erosion seeding exposed dirt
banks of the Clear Creek ditchline could reduce a major source of sedinents to

the downstream channel .



The Forest Service road 2110 culvert (RN 11.0) is a partial velocity barrier

(7 feet/second, 35 feet long) to fish mgration, blocking access to at |east

1.6 mles of potential anadromous habitat. |t could be either baffled

(dianeter 3x5') or replaced (2 roadfill).



Ve CUBBI NS GULCH

Reach Sunmary

Reach I; RM 7.8-10.0:

1. The valley bottomis a narrow (60 feet wide) flat-bottom"V' with noderate

(30-50 percent) sideslopes.

2. The gradient is 3 percent.

3. The riffle bottom conposition is 50 percent rubble, 30 percent gravel.

4, Riffles domnate the streamarea (P.R = 2:8).

5. Shading is moderate (60 percent surface area). Shading will likely be
reduced by the Pathfinder Tinber Sale, with three clearcuts marked to

within 10 feet of the streamedge and one (Unit 4) clearcut across the

stream

Reach II; RM 10.0-12.6:

1. The valley bottom wi dens to an average of 200 feet.

2. The gradient remains 3 percent.



The riffle bottom conposition decreases in size to predom nantly gravel

(65 percent), with [esser amounts of rubble (20 percent).

Pool to riffle ratio remains 2:8.

Stream shading remains 60 percent.

Streanbed channelization or downcutting from3 to 8 feet deep occurs along
70 percent of the reach length and appears to be associated with the w der
valley bottom A clearcut and extensive partial cut (Unit 16) associ ated
with the Wldhorse Tinmber Sale will likely reduce shading and streanbank
stability.



MCUBBINS GULCH

Fish Habitat Sunmary

Reach |: 7.8-10.0:

1. The fish habitat is rated fair (HCR = 6.0).

2. Pool quantity is poor (P:R = 2:8), although quality is good due to
noderate depths and high effective cover. Pools are LOO percent dependent

upon LWD structure and are located primarily along the stream margins.

3. Spawning gravels are limted, with an average of 18 yards/mle counted.
Poor visibility due to suspended sedinments at the time of survey likely
meke these counts conservative. Hgh stream velocities (5 feet/second)

and heavy sedinentation reduce the availability of gravels present.

4, No barriers to fish mgration were observed.

Reach I1: 10.0-12.6:

1. The fish habitat inproves slightly (HCR = 6.3).

2. Pool habitat is simlar to Reach I.



Spawning gravels increase to 41 square yards/mle. Heavy sedinments and
excessive stream velocities continue to reduce availability of gravels

present.

The road 2110 culvert (RM11.0) is a velocity barrier (7 feet/second for
35 feet) to fish mgration
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Mc CUBBI NS GULCH

Ri parian Sunmary

Reach I: RM 7.8-10.0:

The riparian habitat is rated noderate (RCR = 5.2).

The valley configuration is a narrow, flat-bottom“V' averaging 60 feet

Wi de.

Al habitat units are well-represented: grass-forb,

shrub-seedl i ng-sapling, poles, small sawtinber, and |arge sawtinber.

The coniferous overstory consists of Douglas fir and Ponderosa pine. Low

nunbers of cottonwoods are also present.

A small (1 acre) wetland/snag patch at RM9.5 is a special habitat for

this reach. Small wetlands are present along 15 percent of this reach.

Reach I1; RM 10.0-12.6:

The riparian condition rating increases to high (RCR = 7.0).

11
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.

A major factor increasing the score is the wider valley bottom (averaging
200 feet) for this reach.

Al habitat units renain.

Three coniferous species, Douglas fir, grand fir, and Ponderosa pine,

conprise the overstory. No deciduous overstory species were noted.

Smal | wetland occurrence decreases to 5 percent of reach |ength.
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TABLE | - HABI TAT DATA SUWARY

REACH (R M) STREAM POOLS RIFFLES (%

HCR S P:R G d A EC BR 1+ 6-12" [-6" _.1-|"
| (7.8-10.0) 6.0 60 2.8 3 \%4 H 50 30 10
[1(10012.6) 6.3 60 2.8 3 VB H 20 65 5

Habitat Condition Rating

Percent of stream shaded

Rati o of pool length:rifflelength

Average gradi ent ?%

Average maxi mumdepth (L 12" M= 12 - 29", H _ 30")
Average pool area qu. yards)

Effective cover (L _ 40% M= 40-60% H _ 60%
Bedr ock

Sand .

Average depth (inches)

Present, but less than 5%

13
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TABLE || - FISH SPECI ES OBSERVED AND RELATI VE ABUNDAXCE/ 100 FT.

REACH TRl BUTARI ES
Speci es [ 11
Rb a L L
Ro L L

LEGEND: L = Low (O-5); M= Mderate (6-50); H = H gh (50+)
a = adult, j =juvenile
*

= habitat suitable; presence reported but not observed.
()= habitat suitable; may not be present

TABLE [l - SPAWN NG GRAVEL ( SQUARE YARDS)
Spawning Gravel (Sg. Yds.)
Reach (R M) Total Good Var gi nal
| (7.8-10.0) 39 26 13
[ 1 (10.0-12.6) 107 70 37
TOTAL 146 96 50

14



TABLE 1V - FISH M GRATI ON OBSTRUCTI ONS

STREAM (R M) TYPE ID# PASSABLE RECOMVENDATI ONS*
11.0 Cul vert c P Repl ace or baffle.
LEGEND: F = full passage

P = partial passage

N= no passage

*Refer to special case form for barrier characteristics.

TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH M| es Rearing Spawni,pg ...,

(RM) Avail. Pot. P:R Area  Depth 1"-3"Wné -6 Comment s
| (7.8-10.0) 2.2 2.8 4 |-2 23 4

[l (10.0-12.6) 2.6 2.8 3 1-2 70 16

TOTAL 7.8 'S 93 20

Legendt 1 | Mles of habitat presently accessible to anadronous fish if

Pot . :

P:R

Area:
Depth:
Spawni ng:

introduced.

Additional mles of habitat potentially available with

conpl ete passa?e enhancenent .

Ratio of pool Tength : riffle Iength.

Average pool area (sg. yds.).

Average pool depth (feet).

Number of Sg. Yards of gravels observed in the ["-3" and 3"-6"
size classes.
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TABLE VI - LW HABITAT QUALITY | NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS

Reach (RM) Total (% HQ (% Total (%9 HO (9 OR # L Da Source
| (7.8-10.0) 100 100 100 100 Perp.-Var.S 2 1-2 L
1 (10.0-12.6) 75 75 95 100 Perp.-Var.S 2 [-2 L
LEGEND:  Total : Percent of total habitat area dependant on LW

HQ Percent of high quality habitat area dependent on LW

R Angle of orientation to flow Perp = perpendicular, Var =

variabl e

3 Number of |ogs/structure; S =single log, M= nulti-Iog

L: Average |ength of Io?s, expressed in channel widths

Di a: Dianmeter of average logs in feet

Sour ce; L = | ocal
T = transported
M= mxture of local and transported

TABLE VII - HABITAT AND HYDROLOG CAL FEATURES FOR SUMMER AND BANKFULL CONDI TI ONS

SUMVER BANKFULL
Reach (R M) W d v 0 W D Fl oodpl ain Wdth (Ft.)
| (7.8-10.0) 0 1 5 50 10 1 60
Il (10.0-12.6) 12 0.8 5 48 12 .8 200

w,w.  Streamwidth (ft)

D,d:  Stream depth (ft)

v. Velocity (feet/second)

Q Average reach flow in cubic feet/second

16



TABLE VII| - TEMPERATURE AND SHADE RELATI ONSH P

Al R/ WATER
TEMP.O F
REACH (R M) DATE FLOW (cfs) % SHADE ASPECV - AW TI MVE
| (7.8-10.0) 8/ 23/ 84 50 60 E 64/57 - 68/58 1330- 1430
|1 (10.0-12.6) 8/24/84 48 60 SE 53/54 - 60/54 0930-1130
TABLE 1X - R PARIAN HABI TAT SUMVARY
REACH (RM RCR  VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streanclass VetlTand% Size  Special
Con. Dec. Habi t at
1(7.8-10.0) 5.2 60 5 2 1 | 15% S 1
[1(10012.6) 7.0 200 5 3 0 | 5% S 1
LEGEND: RCR Riparian Condition Rating
F.P.: Floodplain width in feet
HU : # Habitat units (H_ 4, M=2-3; L _1
Con: ¢ Conifer species
Dec: # Deci duous speci es

Wetland: Percent of stream length with adjacent wetlands;
. (H50% M= 25-50% L 25%)

Si ze: Size of wetlands

S = small éless than 1 acre)

L = large (greater than 1 acre)

17



TABLE X - STREAM STABILITY SUWMARY
REACH (R M SSR FLOWN REG ME BANKS STAB. SUBSTRATE STAB. CH STRUCT.

LEGEND: SSR Stream stability rating
Bank St ab: Bank Stability. Hgh =0 - 10% erosion
Md. Stable = 11-29%er osi on
Unstabl e = 30% + erosion
Substrate Stab: Stable: O 20%det achnment
Mbd. St abl es 20- 49%det achnment
Unstable:  50% + detachment .
Ch. Struct: Channel Structure: Hgh: 50% of stream area in
| ar ge Eo_ols.
Medi um  30-49%i n | arge pool s.
Low. 0-30%in |arge pools.

KAnder son: paw (WP- PJS- 5268N)

18



Pool rearing habitat on MCQubbins Qilch is low, with riffles domnatina the
streamarea (80%. . Rehabilitation and enhancement opportunities include
i ncreasing pool ‘habitat, such as this created by naturally occurring large

woody debris.

). Aide (200 f1)
are pOSItIVE factors to

floodplain in R _
This smal| wetland and snag patch is at RM 11.3.

The overal | Riparian Condition Rating is 6.2 (high
each || and smal | wetlands in Reach

this score.
19



Approxi mat el y 70%of Reach Il is downcut 3-8 feet. This "ditching" appears to
be done to keep flows consolidated in areas with wde valley bottons. The
resul ting exposed bank soils add sedinents to MCubbins Gulch and may be
reducing the quality of potential spawning gravels. Future managenent in the

b?SLn|SPOU|d consider effects of activities which may further reduce bank
stability.

McCubbins Qulch is fed by the Cear Creek Ditch at RM12.6. The ditchline
appears to provide sone spawning and rearing habitat. Erosion seeding of
exposed banks coul d reduce sediment inputs to this area and downstream habitat.
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Average Fish Habitat Condition Rating:
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Vit er shed Area:
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368 square mles

Stream Length: 48.9 niles
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Stream Order: VI

Wite River Minstem 4.4 (Fair)

M ner al

Creek: 5.3 (Fair)

Wite River Minstem 7.5 (Hgh)

M ner al

Creek: 6.9 (High)



WH TE R VER

Survey summary

St ream Sunmary

Wite River is a major tributary to the Deschutes River. The confluence
is located approximtely 3 mles bel ow Maupin (about RM 47). Flow at the
mouth varies froma mean |ow of about 100 cfs, to a mean high of about
1500 cfs, averaging 425 cfs. The streamis utilized by chinook and

steel head below a series of three large inpassable falls (140 ft. total)
located 2 mles above the mouth. Resident trout species include rainbow
and brook trout, distributed throughout the drainage to headwat er

reaches. Several |akes and streams receiving high recreational use in the
drainage are stocked by the Oregon Department of Fish and Wldlife with

juvenile and legal -sized trout.

The drainage area is 235,520 acres, W th roughly the upper 70 percent

| ocated on National Forest Systemland (the National Forest boundary
crosses Wiite River at RM 25.1.) The remainder lies on ODFW BLM Warm
Springs Indian Reservation and private land holdings. The mainstemis

49 niles long, originating in a glacier near the summt of M. Hood. Road

access to the mainstemis relatively poor on M. Hood National Forest,



with streamcrossings limted to road 3530 (RM 34.0), 43 (RM36.5). and
H ghway 35 (RM44.5). Prinitive roads 4885 (RM 29.8) and 3530011

(Rm40.5) have lowwater fords that provide additional access sites.

A total of 23.5 nmiles were surveyed during the period Cctober 12-19,
1983.  This total includes 3 mles of Mneral Creek and 0.2 mles of Deep
O eek.

Wt ershed Characteristics and Geonor phol ogy

Wite River originates in the Wite River dacier on the south side of M.
Hod. It flows through old nudflow and glacial outwash deposits for much
of its length on the National Forest. The stream appears most turbid in
summer f1 ows, while highest flows are apparently associated w th snowelt
in late winter and spring. It has high sedinent |oading and a flashy flow
regime. The aspect changes from southeast to east to northeast before

flowng into the Deschutes River.

The valley configuration in the |ower survey section (RM 25.0-32.6) is a
narrow, flat-bottom V-shaped canyon with steep side slopes. Talus slopes
and rock outcrops are commn. Channel substrate conposition is

predom nantly boul der. Two major tributaries are located in this reach.

Boul der Creek (confluence RM 29.0) provides about 5 percent of [ow flows
(5 cfs) and Cear Creek (entering at RM 29.8) provides approxinately

one-third of low flows (20 cfs) to Wite River at their confluences.



Above RM 32.6, the valley configuration changes significantly. The
floodplain widens into a broad, glaciated U shaped valley. The Wite
River channel is actively working across the valley bottom as evidenced by
abundant remant and high flow channels. Wite River has recently
captured the lower 2.7 mles of Iron Creek and abandoned the former
channel it shared with Mneral Creek. Iron Creek provides about one-third
the flow (15 cfs) at its confluence with Wite Rver (RM43.11, and
Mneral Creek provides about 15 percent (5 cfs) at its confluence

(RM 40.4). Barlow Creek (RM 36.7) is another major streamflow ng into

Wite Rver in this upper section. It provides approximtely 15 percent
(7 cfs) of the flowto Wite River.

Reach Descriptions

Five reaches were delineated on Wite River, distinguished primarily by
val ley configuration, gradient and channel stability. Reach |
(RM25.0-32.6) liesinthe Wite Rver gorge, a deep (1000 ft.),

st eep-si ded (70-100 percent) canyon with very | ow flood-plain

devel opment.  The channel maintains a consistent 2-3 percent gradient, is

sharply entrenched between the talus sideslopes, and is very stable.

The reaches |ying above are located in the very wide (I,000-2,000 ft.)
flat valley bottomof glacial outwash and mudflows. The channel s of
reaches I1-V are very transitory; the sandy/rubble banks and channel

conbined with the lack of large channel or bank structural conponents



contribute to highly active neander and very |ow pool devel opment

(10 percent of the stream area). Relatively high gradient (4-6 percent)
in the upper reaches (1V and V, RM43.1-45.3) contributes to extrenely
unstabl e channels. Although low flows are carried in a single channel for
virtually the entire length of the stream a network of active high flow

channel s is present throughout the floodplain above RM 32.5

Reach characteristics above Reach | are diverse: Reach Xl (RM 32.6-40.4)
has a very wide (60 ft.), shallow channel and |ow gradient (2 percent);
Reach Il (RM 40.4-43.1) is the “captured” section of Iron Creek, wel
entrenched on the eastern margin of the floodplain with a gradient of

3 percent; Reach IV (RM43.1-44.6) is a high gradient (6 percent)

new y-created and highly unstable channel with no entrenchment; Reach V
(RM 43.1-45.3) is nore representative of the channel up to its confluence
with the glacier, with a narrow, shallow channel, slightly entrenched in

the wide, open sandy flats of the glacier’s outwash plain

Fi sheries

Fish habitat on the mainstemis rated poor overall (4.5 HCR). Habitat
quality is substantially lowered by the extremely high sand and fine
sedinent |oading present during low sunmmer and fall flows. This materia
i's continuously moving downstreamboth in suspension or as bedl oad. Heavy
tenporary deposition occurs in all slack water areas, and pool volume is

decreased by 50 to 75 percent. Pools average 8 square yards and 1.5 feet



deep.  Spawning gravels are virtually non-existant in the mainstem

(300 square yards in 20 mles ), likely covered by thick deposits of sand.
It appears that these conditions are present fromJuly to Decenber.
Discharge usually triples during the period of January to June, and this
increase in stream power |ikely increases scour and benefits pool habitat
gual ity and gravel cleaning. Mainstemhabitat conditions, therefore,

appear to favor winter and early spring spawning fish stocks.

Accessible major tributary systenms are likely very inportant in providing
high quality spawning and rearing habitat during the turbid period of
summer and fall. Over 80 mles of potential anadromous habitat are
present on these streams. In the upper basin, Boulder, Cear, and Barlow
Creeks contain over 35 mles of high quality habitat, although m nor
passage barriers currently restrict passage fromthe mainstemof Wite
River to over half of these mles. Iron and Mneral Creek systens are the
uppernost major fish-bearing tributaries in the basin, containing about 3
accessible mles of fair quality habitat each. Cther upper basin
tributaries with salnonid habitat accessible from mainsteminclude Bonney
(1 mle) and Buck (1 mle) Creeks. Please refer to survey reports for

details on all tributary systems in the drainage.

Juvenile resident trout were observed along mainstem stream margins in |ow
to noderate nunbers throughout the survey area up to RM45.3 (3 mles
bel ow the glacier). Very poor visibility due to high turbidity precluded

observation of adult trout. (Two adult rainbow trout were caught at



RM29.0 in July.) Potential anadronous utilization of the systemis

l[imted by the two 6-foot tall inpassable chute/falls at RM 31.8. A total
of 20 mles of potential anadronous habitat (including the mainstemup to
RM43.1 and Barlow, Iron, Mneral, Bonney and Buck Creeks) lie upstream of

these chutes.

Ri pari an Ar ea

The overal|l Riparian Condition Rating (RCR) for the mainstemof Wite
River is high (ROR=7.5). Positive factors include a high nunber of
habitat units, a diverse coniferous overstory conposition over nost of the
survey length, presence of deciduous overstory species, wde floodplain
above RM 32.6 and high devel opment of special habitat units (talus slopes,
rock outcrops, neadows, wetlands, snag patches, ponds and spring |ines).
negative factors are the narrow floodplain (60 ft.) in the steep-walled
canyon bel ow RM 32.6 and | ow vegetative species diversity in the upper

2 mles of the surveyed |ength.

O special note are the nunerous large (100 acre plus) wetland areas
present in the valley bottomof Wite River in Reaches Il to IV
(RM32.6-45.3). These usual |y occur along tributary streancourses near
their confluence with Wite River (i.e., Iron, Mneral, Bonney, Red and
Barl ow Creeks). These areas have exceptionally high habitat quality and
are heavily utilized by wildlife. Wite Rver is also an inportant

mgration corridor for big game, and the remote character of Reach |



(RM 25.0-32.5) coupled with localized small wetland devel opnent there make

it especially inportant to big gane.

Rehabi litation and Enhancenent

If passage is provided for anadronous fish at the Wite River Falls,
several priority enhancenent projects would be created. |nproving passage
at the two bedrock chutes at RM 31.8 woul d al | ow anadromous utilization of
the 20 miles of mainstemand tributary habitat lying upstream  Mainstem

| ow flow pool rearing habitat could be inproved throughout the survey
area, although Reach Il (RM 32.6-40.4) appears to be the highest priority

site.
Riparian habitat could be enhanced in Reach | (RM 25.0-32.6) by increasing
overstory diversity through deciduous tree introduction (especially

cottonwood), and by increasing browse and forage production for wildlife.

Speci al | nterest

The Wite River on M. Hood National Forest is currently managed under
interim maintenance guidelines while it is being evaluated for inclusion
inthe WId and Scenic River system The river has been broken into three
sections which have been nominated for different status; the gorge section

(roughly Reach 1) qualifies for "WIld" status, Reaches Il through V



qualify for "Recreational" status, and the area extending above the

highway to the glacier is nomnated for "Scenic" status.

Several special interest and historic sites are adjacent to Wite River.
The ol d pioneer Barlow Road traverses the Wite Rver valley fromRM33.5
to 39.0. The remains of a log-carrying flume and diversion structure at
the mouth of Cear Creek are present at Keeps MII and along the south
vall ey sideslope of Wite River fromRM 28.3-29.8.  An ol d stream gage
station is present at RM 29.0, and an active gaging station is present at
RM 33. 4.



WH TE R VER

Reach Summary

Reach |: RM 25.0-32.6:

1. The valley configuration is a flat-bottom V-shaped canyon with an average
floodplain width of 60 feet.

2. The gradient is low (2.5 percent).

3. The substrate is boul der dominated (55 percent), with a high percentage of

sand (25 percent).

4, The streamsurface area is domnated by riffles (P.R = 2:8).

5. Streamshading is moderate (70 percent).

6. Channel structure is provided by boul ders.

Reach Il: RM 32.6-40. 4:

1, The width of the Wite River floodplain begins to increase significantly
at RM 32.6, where it opens up into a very wide (200 to 1000 ft.), glacial
U-shaped vall ey.

10



Streamgradient is low (1.5 percent).

Channel substrate material is conprised of glacial outwash and nudfl ow
material of welded andesite tuff. Sand (35 percent) and rubble
(20 percent) domnate the bottom conposition. Channel structural

conponents (boul ders and LWD) are scarce.

Riffles domnate the streamsurface area (P:R=1:9). Small pools are

usual Iy found within run areas.

Stream shading is low (less than LO percent), due to the very wide channel

(60 ft.) devel opnent.

Reach I11; RM40.4-43.1:*

1.

The floodplain remains very wide (greater than 200 ft.). In this reach

the Wite River has captured the lower 2.7 mles of the Iron Creek channel.

Stream gradient increases slightly to 3 percent.

Channel substrate is predom nantly boul ders and rubble (55 percent).

Riffles domnate the streamsurface area (P.R = 2:8).

Stream shading remains [ow (20 percent).

11



6.

Channel and bank stability is very low. The stream has numerous, |ow flow

braids and high flow side channels.

* FromIron Creek survey, July 7-8 and 11-12, 1983.

Reach |V: RM 43.1-44.6:

1

Floodplain is very wide in the glacial, Ushaped valley. This reachis a
relatively new channel of the Wite River. Through most of the reach
length, the streamis entrenched in a narrow channel with high banks. In
other sections, especially near the confluence with Iron Creek, flowis

overland with little channel devel opment.

Stream gradient increases to noderate (6 percent).

Substrate is predomnantly rubble (40 percent).

Reach V: RM 44.6-45. 3:

The floodplain remains very wide in the glacial, Ushaped valley. The
streamis actively nmeandering in this area, and the channel has changed

its course often over tine.

Streamgradient is low (4 percent).

12



3. Rubble continues to dominate (45 percent) the substrate materials.

4. Rriffles dominate the streamsurface area (P.R=1:9).

5. Streamshading is very low (less than 5 percent).

Tributarv

Mneral Creek: RMO0.0-3.0:

1. Mneral Creek flows along the west side of the Wite River floodplain.
USGS t opographi ¢ maps from 1964 and aerial photographs (1978) show that
Wite River and the lower 2 nmiles of Mneral Creek previously shared a
comon channel. Mneral Creek still flows-in that channel; however, the
mai nstem White River has shifted to the east side of the valley. Three
smal | streams fromthe Wite River floodplain flowinto Mneral Creek
between RM 1.75-2.0. The flow in each is approximately I/4 cfs. Their

substrate material is stained red apparently fromiron-oxide |eaching into

them

2. Gadient is low (3.5 percent).

3. Channel substrate is predomnantly rubble (35 percent).

4. Pools domnate the streamsurface area (P.R = 6:4).

13



5. Stream side shading is low (avg. 30 percent). Shading is |ow from
RM 0.0-1.75.  Above RM 1.75 shading increases to noderate (60 percent) as

the stream becomes entrenched along the steep western slope.

14
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Fi sh Habitat Summary

Reach | ; RM25.0-32.6:

1. The fish habitat is rated fair (HCR = 5.1). Low nunbers of juvenile
rai nbow trout were observed in off-channel pools. No fish were observed
in the mainstem due to poor visibility fromhigh turbidity and sedi nent

| oadi ng.

2. Pool rearing habitat is fair. The streamis riffle domnated (P:R =
2:8). Pool size is noderate (avg. 8 sg. yd.) with shallow to noderate

depths.  Effective cover provided primarily by instream boul ders is |ow.

3. Spawning habitat is poor. Only 136 square yards of spawning gravels were
observed.  Seventy-five percent of these are marginal due to channel
placenent and filling of the interstices with fine sedinent. Yost of the
gravels are in small pockets (less than 1 sq. yd.) and above the nean high

water |ine.
4, Two bedrock chutes near RM 31.8 are fish mgration barriers. They are

| ocated immediately bel ow the nmouth of Deep Creek. The first chute is a

partial barrier measuring 15 feet long with a 35 percent gradient. The

15



second chute consists of two slots. The right channel is smaller and
choked with woody debris. The left channel is narrow (4 ft.) with very

high streamvelocity (25 percent gradient).

Reach I1: RV 32.6-40. 4:

1. The fish habitat is rated poor (HCR = 3.8). Low nunbers of juvenile trout
were observed in pools associated with an old log jamat RM33.2 and in an

of f-channel pool at Rm 34.4.

2. Spawning habitat is poor. Spawning gravels total 138 square yards with
approximately 75 percent of those rated marginal quality. Yost of the
gravels are in small deposits (less than 1 square yard) above the nean
high water line. Eighty percent of the total gravels are suitable for
anadromous sal monids. Al spawning gravel s observed are between
RM 32.6-34.0, largely in the sedinment plain formed by a relic jam at
RM 32. 6.

3. Rearing habitat is poor. Pool size is noderate (avg. 12 sgq. yd.) with
depths of about one foot. Effective cover is low and is provided by
rubbl e and boul der substrate. The pools are found within larger runs
where water velocity is approximately 3 ft./sec. The influence of LVWD in
pool devel opment is very low (5 percent). Mst of the large woody debris

is carried out of the systemduring high flows. Sediment loading in the

pools is heavy.

16



Reach I I1; RM40.4-43.1:*

1. The fish habitat is rated fair (HCR =5.1). Local residents report
rainbow trout in this reach, although none were observed during the survey
due to high turbidity.

2. Rearing habitat is fair. The streamis predoninantly fast-flowing riffles
(PR =28). Pools are small (1 sq. yd.) with noderate depths and are
found behind boul ders and along the stream margins. Effective cover
provided by surface turbul ence and instream boul ders is moderate to high.
The overal | influence of LWD is low (10 percent). The nunber of high
quality pools in this reach are |ow however, 85 percent of themare

dependent on LWD for their devel opnent.

3. Spawning habitat is poor. Only 24 square yards of marginal quality
gravels were counted. These are in small pockets, with sediment filling
the interstices.

* Fromlron Creek survey.

Reach |'V; RM43. 1-44. 6:

1. The fish habitat is rated poor (HCR = 3.7). No fish were observed over

this section of the survey, likely due to poor visihility.

17
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Rearing habitat is poor. Pools are small (2 sq. yds.) with shallow depths
and |ow effective cover. Streamvelocity is 3-5 ft./sec. causing high
turbulence in the pools. The influence of LMD in pool developnent is |ow

(20 percent). So high quality pools are present in this reach.

3. No spawning gravel s were observed.

Reach V: RM 44.6-45. 3:

1. The fish habitat is rated poor (HCR = 3.6). Rainbow trout were observed
in low nunbers in July 1983.

2. Rearing habitat is poor. Pools are small (1 sq. yd.) with shallow depths

and | ow effective cover. Large woody debris is absent in this reach.

3. No spawning gravel s were observed.

Tributary

M neral Creek: RMO.0-3.0:

1. The fish habitat is fair (HCR = 5.3). Low nunbers of rainbow trout were
observed at the mouths of tributary springs and streams. No fish were
observed in the mainstem Fish production may be limted by high iron

(and other chemcal) concentrations that appear to be present.

18



Rearing habitat is fair to good. Pool sizes are noderate (4 sg. yd.) with
low to moderate depths and moderate effective cover. The cover is

provi ded by instream boul ders and rubble and an algal growth at the base
of the pools. The influence of LWD on overall pool devel opnent is |ow
(10 percent). LW is, however, inportant in the formation of high quality
pools.  Seventy-five percent of these pools are associated with large
woody debris. Mst of the high quality pools are found above RM 1.75

where Mneral Creek is above the influence of remmant Wiite River channels.

Spawning habitat is poor. Only 13 square yards of narginal spawning
gravel s were observed. These are located near the mouth of a small
tributary of Mneral Creek (RM2.7), flowing off the east side of Barlow
Ri dge.

19



WRITE RIVER

Ri parian Sunmary

Reach |: RM 25.0-32.6:

1. The riparian habitat is rated high (ROR=6.7).

2. The valley configuration is a narrow, flat-bottomV averaging 60 feet wde
with steep sideslopes (greater than 70 percent). The streamis in a steep

wal | ed canyon through most of this reach.

3. Al habitat units are well represented: grass-f orb, shrub-sapling, poles,

smal | saw tinber and |arge saw tinber.

4, The coniferous overstory conposition is domnated by Douglas-fir and
ponderosa pine. Larch, true firs and cedar are also well represented.
Deci duous species include red alder, cottonwood and oak. Red alder is
found in [ow anmounts throughout the reach and oak and cottonwood are

rare. Tag alder is common al ong the streammargin.
5. Special habitats are talus slopes along 40 percent of the stream rock

outcrops (RM25.0-29.0), snag patches and small wetlands al ong 10 percent

of the streans. Large wetlands occur at RM 28.3 and RM 28. 8.

20



Reach I1; RM 32.6-40. 4:

Pt
.

The riparian habitat is rated very high (RCR = 8.8).

The valley configuration is a very wide (200 to 1000 ft. ) floodplain in
the glacial, U shaped Wite River valley.

Four habitat units are present: shrub-seedling-sapling, poles, and snal

and large saw tinber.

The coniferous overstory conposition comron to nost of the reach is
| odgepol e pine, spruce, larch, Douglas-fir and true firs. Cedar i s conmon
below RM 34.5. Hemock is rare. Cottonwood is found along the entire

riparian corridor. Tag alder thickets are common along the river nargins.

Special habitat units include a spring line along the north slope from
RM 32.6-32.8, small snag patches, a talus slope, small wetlands, |arge
wet | ands al ong the west side floodplain fromRM 35.4-36.3 and two snmal

ponds.

Reach I11; RM40.4-43.1:*

1.

The riparian habitat is rated high (RCR = 7.5).
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The floodplain is very wide (200 plus ft.), formng a flat-bottom
Ushaped valley. Wetlands are present along 10 percent of the reach

| engt h.

Four habitat units are present: grass-forb, shrub-seedling-sapling, poles

and smal | saw tinber.

The coniferous overstory is domnated by |odgepol e pine between RM 40. 4
and 41.9, and RM 42.7-43.1. The overstory is nore diverse between these
areas (RM 41.9-42.7) and is conprised of western henl ock, Engleman spruce,
| odgepol e pine, white pine, grand and noble fir, and Douglas-fir.
Cottonwood and red al der are the two deciduous species in the riparian

area.

Special habitat units include a one acre pond in the east side floodplain
at RM 40.6 and a large sedge meadow(RN41.9-42.4).

* Data fromlron Creek survey.

Reach |1V, RM 43.1-44.6:

1.

2.

The riparian habitat is rated noderate (RCR = 5.7).

The valley configuration continues to be very w de.

22



3. The nunber of habitat units in this reach decreases to three.

Shrubs- seedl i ngs-saplings and poles are comon and found throughout; areas

with small sawtinber and/or grass-forbs are scattered.

4, Two coniferous species domnate this section, |odgepole pine and spruce.

Low nunbers of cottonwood are present.

5 Alarge snag patch (greater than 5 acres) is present at Rl 43.0.

Reach V: RM 44.6-45. 3:

1. The riparian habitat is rated noderate (RCR = 4.2).

2. The valley configuration continues to be very wide.

3. There are only two habitat units in this section: shrubs-seedlings-

saplings, and poles.

4, Two coniferous species are found in this area, |odgepole pine and white

pi ne.

5. No special habitats units are present.
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Tributary

Moneral Creek: RMO0.0-3.0:

1.

The riparian habitat is rated high (RCR = 6.9).

Three habitat units are present: shrub-seedling-sapling, poles and snal

saw tinber.

Lodgepol e pine domnates the coniferous overstory to RM 2.0 where spruce
and silver fir becone the domnant species. Spruce and larch are also in
the lower section. Cottonwood is present in the riparian area from

RM 0.0-1.0. Tag alder is common along the channel margins.

Special habitats include a |-2 acre wetland and snag patch at RM 2.3,

snags along the south slope fromRM 1.8-3.0, and | arge wetlands and
springs on the western slope fromRM 3.0 to 6.5. Large neadows are
present from RM 6.0-6.5 (above Oregon H ghway 35); a small pond is located

in one of the neadows. Mneral Creek apparently heads in these nmeadows.
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WH TE RIVER

Rehabilitation and Enhancement Sunmary

Passage Enhancenent: RM 31.8:

|'f anadronous fish are introduced to the Wite River system the highest
priority enhancenent project woul d appear to be inproving passage at the two
6-foot high bedrock chutes at RM 31.8 (see special case formfor
characteristics.) Passage could be relatively easily enhanced with junp pool

i nprovenent or a short fishway through a broad rock “apron” on the east side
of the falls. Any inprovement would likely require sone blasting in the
bedrock. Access is remte (1 mile away), and supplies would likely have to be

hand carried into this area of the steep-sided gorge.

Rearing Habitat Enhancenent: RM 25.1-43.1:

Pool habitat quality throughout the survey area is relatively poor during |ow
flow periods. Hgh quality pool developnent is usually associated with [arge
channel structure such as bedrock outcrops. It appears that pool habitat
coul d be inproved using very large boul der (greater than 4 ft. diameter)
placenents either singly, clustered or in V-shaped berns. Heavy scour
created by water noving over or around the structure is essential to keep the
stilling area “cleaned” of sediment build-up. Habitat quality is |owest and

heavy equi pment access is best in Reach Il (RM32.6-40.4) and pool inprovenent
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there woul d likely be highest priority. The road access at Keeps M|l

(RM 29.8) would also allow heavy equipment work in that area of Reach |. An
interpretive display could al so be devel oped at Keeps M| and ot her
canpground areas adjacent to White River on fish and wildlife habitat

managenent in the basin.

Riparian Habitat Enhancement: RM 25.0-32.6:

Deci duous overstory conponents are scarce in Reach | along Wite River.

I ntroducing or promoting deciduous tree regeneration, especially cottonwood,
inthis area would benefit many wildlife species. Small patch burns

(I-2 acres) on the north bank, especially near seeps and springs, would likely

encourage cottonwood regeneration.

Big gane browse and non-gane forage shrubs are relatively scarce in Reach I.
Due to the high use this reach area receives as a mgration corridor for big
gane, browse enhancement may be warranted. WIldlife plantings around the
Keeps MI| area may yield some additional benefits by providing wildlife

view ng opportunities in the canpground area.

The canpground and |ow water ford at Keeps MII (RM 29.8) have several denuded

areas that are slowy eroding and contributing sediment to Wite River.
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Cosing or redesigning the ford and reestablishnent of ground cover in the
canp and on the banks could alleviate this problem Seeding and planting
coul d be coupled with Wldlife forage enhancement (see above) for maximm

benefits. This is a low priority project, due to the high sediment |oading of
Wite Rver already present.
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WH TE R VER

TABLE | - HABI TAT DATA SUMMARY

REACH (R M) STREAM POOLS RIFFLES (%
HCR 5 P:R G 4 A EC BR 1l'+ 6-12" 1-6" .1-1" SD
1(25.0-32.6) 5.1 70 2:8 2.5L-M 8 L * 55 10 5 5 25
11(32.6-40.4) 3.8 10 .92 L-M 12 L 0 20 20 LO 15 35
111t/ 5120 28 3 M I MH 0 2 30 20 10 15
(40.4-43.1)
IV(43.1-44.6) 3.7 35 1.9 6 L 2 L 0 20 40 15 10 15
V(44.6-45.3) 3.6 5 1.9 4 L I L O 30 45 15 5 5
Mneral Creek 5330 64 35LM4 M 0 20 35 20 10 15

(RM 0. 0- 3. 0)

1/ Data fromlron Creek survey, July 7-8 and 11-12, 1983.

LEGEND: HCR®  Habitat Condition Rating
S: Percent of stream shade
P.R  Ratio of pool length:riffle length
dG: Average gradient ?0

A

Average maxi numdepth (L 12", M= 12 - 29",

Aver age pool area (sq.

; éardl\s/?
EC. Effective cover (L _40% M= 40-60% # _ 60%

BR: Bedr ock

b Sand .

D: Average depth (inches)

*: Present, but l[ess than 5%
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WH TE RIVER

TABLE Il - FISH SPECIES OBSERVED AND RELATI VE ABUNDANCE/ 100 FT. 1/
REACH TRI BUTARI ES
Speci es I Il I11 IV v Deep C. M neral Creek
Rb L L * x L « ) L

LEGEND: L = Low (O'5); |

| Moferate (6-50); H= Hi gh (50+)
a= adult, j

juvenile

* = habitat suitable; presence reported but not observed.
()= habitat suitable; may not be present

1/: Very high turbidity levels in Wite R ver §_OO.5 ft. visibility) are
likely responsible for the | ow nunbers of fish observed. Population
sanpl ing should be conducted to determne the actual fish species and
nunbers present.

TABLE 111 - SPAWN NG GRAVEL ( SQUARE YARDS)
ceach (R M TLSerl)lawni ng G&I (0. l\/g_(rjai)n_al
| (25.0-32.6) 136 32 104
11 (32.6-40. 4) 138 38 100
L1 (40.4-43.1)* 24 0 24
|V (43.1- 44. 6) 0 0 0
V (44.6-45.3) 0 0 0
Mneral Creek 13 0 13
TOTAL 311 70 241

* Data fromlron Creek survey, July 7-8 and 11-12, 1983.
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WH TER VER
TABLE |V - FI'SH M GRATI ON OBSTRUCTI ONS

STREAM (r.M.) TYPE |D# _  PASSABLE RECOMMVENDATI ONS*
RM 31.8 Bedrock chute Bl P Modi fy for passage.
RM31.3 Bedrock chute B, N Mdify for passage.
LEGEND: F = full passage

P = partial passage

N = no passage

*Refer to special case formfor barrier characteristics.

TABLE V - ANADROMOUS HABI TAT SUMVARY

REACH Mles Rearing N Au
[RM) Avail. Pot. P:R__ Aea  Depth 1" 3"\M5 6 Conment s
25 0-32.6) 6.7 0.9 2.8 8 Y 88 20
2 6- 40. 4 0.0 7.8 19 12 ! 74 35
40 4-43, 0.0 2.7 2:8 ! 2 14 5
IV431446 0.0 0.0 19 2 1 0 0
V(44. 6-43. 0.0 0.0 19 1 1 0 60
M ner al Oreek 0.0 3.0 6.4 4 ! 13 0
TOTAL 6.7 114 189 50
* Data fromlron Creek survey, July 7-8 and 11-12, 1983.
LEGEND:  Avail.: Mles of habitat presently accessible to anadromous fish if
i ntroduced.
Pot . : Additional mles of habitat potentially available with
conplete passaPe enhancenent .
P.R Rat1 o of pool length : riffle length.
Area; Average pool area (sg. yds.).

Dept h: Aver age Pool depth (feet).
Spawni ng:  Nunber o ards of gravels observed in the 1"-3" and 3"-6"
size cl asses
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WH TE RVER
TABLE VI - LWD HABITAT QUALITY I NFLUENCE

SP. GRAVELS POOL LWD CHARACTERI STI CS
ReachR. M.) Total (%9 HO (% Total (W HO (W OR # L Dia Source
1(25.0-32.6 10 15 | 10 Var. SM 1 1-2 M
11(32. 6-40. 4 10 10 5 5 Var. M 1 [|-2 T
111(40. 4-43.1)* 10 0 10 85 Var. M [-2 [-2 M
[V(43.1-44.6 0 0 20 0 Perp. StM -1 [-2 L
V(44.6-43.5 0 0 0 0 -- S --
Mneral Creek 0 0 10 75 Perp. S 1 I-2 M

* Data fromlron Creek survey.

LEGEND.  Total: Percent of total habitat area dependant on LWD
HQ Percent of high quality habitat area dependent on LWD
R Angle of orientation to flow Perp = perpendicular, Var =
variabl e . _
#. Nunber of |ogs/structure; S =single log, M= nulti-log
L. Average length of |0FS, expressed in channel widths
Di a: Dianeter of average logs in feet

Source: L = I ocal
T = transported
M= mxture of local and transported

TABLE VI1 - HABI TAT AND HYDROLOG CAL FEATURES FOR SUMMER AND BANKFULL CONDI TI ONS

SUMMER BANKFULL
Reach (R M) W d v Q W D Floodplain Wdth (Ft.)
1(25.0-32.6 25 1.5 2 75 35 2.5 60
11(32.6-40. 4 20 1 2.5 50 55 2.5 200 +
111(40.4-43.1)* 15 1 3 45 25 3 200 +
I\V(43.1-44.6 6 0.8 5 24 20 2 200 +
\V(44.6-45.3 5 1 4 20 20 3 200 +
Mneral Creek 6 0.8 1 5 15 2 200 +

* Data fromlron Creek survey.

LEGEND: W
D,

W Streamwdth (ft
d:  Stream depth (ft
v. Velocity (feet/second)
@ Average reach flow in cubic feet/second
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WH TE RIVER
TABLE VII1 - TEMPERATURE AND SHADE RELATI ONSH P

Al R/V\ATER
TEMP.©
REACH (R M) DATE FLOW (cfs) % SHADE ASPE@W- AW TIME
1(25.0-32.6 10/ 12- 19/ 83 70 70 E 571 47-47] 41 1330- 1630
I1(32.6-40. 4 10/12-19/83  35-65 10 SE 63/ 50- 46/ 43 1130- 1715
111(40.4-43.1 717, 11/ 83 45 20 S 54/ 46- 40/ 46 1145- 1645
V(43.1-44.6 10/ 19/ 83 24 35 SE 5748 1400- 1500
V(44. 6-45. 3 10/ 19/ 83 20 0 SE 49/ 46 1310
Mneral Creek 10/ 13-19/83 5 30 SE 49/ 44- 41/ 41 1335-1705
TABLE | X - RI PARI AN HABI TAT SUMVARY
REACH (RM RCR  VALLEY VEGETATI ON AQUATI C
F.P. (ft.) HU Overstory Streantlass Wtland% Size  Special
Con. Dec. bi t at
1(25.0-32.6)6.7 60 5 p 1 | L S 4
11(32.6-40.4)8.8 200 + 4 4 1 | L L S 4
X11(40.4-43.1)7.5 200 + 5 4 2 I L S 2
V(43.1-44.6)5.7 200 + 3 2 1 [ 1
V(44.6-45.3)4.2 200 + 2 2 0 |l 0
Mneral Creek'6.9 200 + 4 3 | [ L L, S 2
LEGEND: RCR Ri parian Condition Rating
F.P.: Fl oodplain width in feet
HU: # Habitat units (H_4; I =2-3; L _1)
Con: # Coni fer species
Dec # Deci duous speci es

Wetland: Percent of stream length with adjacent wetlands;
. H 50% M= 25-50% L 25%
Size: i ze of wetlands

S = smll Eless than 1 acre)

L = large (greater than ! acre)

KAnder son: paw  (WP- PJS-5276N)
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AP '?{’? . :
Reach | (RM25-32.60 lies in the deep, steep-sided Wite River gorge.

Fl oodpl ai n devel opnent is verv limtedin this reach, but |ocalized 1-10 acre
benches alternate frequently al ong the riverbanks and provide excellent
e

wildlife hanitat. Snag patches, bedrock outcrofps, talus slopes, and snall
wet | and/ sprigs are Special habitats commonly found in the reach. This large
springline area at Rm28.2 has been heavily utilized by beaver and bi g gane.

. r o
- RN T

P
D A

H gh qual ity pool devel opment on Wht e River i s dependent on verY | arge
structural elements In the channel, such as bedrock outcrops or large boul ders
(more than 4 feet Indianeter). These el enents are rel ati vel y comnani n Reach
| (RM25-32.61, but very rare in the upstrem reaches. Mich of the streams
pooY vol une in summer lowflows is filledwth tenporary deposits of sand and
sfit. Photo at RM25.8. 23



Two 6 foot high chutes bl ock resident and potential anadranous passage at RM
31. 8 (upper barrier shown). Twenty niles of fair to good quality tributary
and mal nstemhabitat |ie above thi's point. No ot her mgration ogstructi ons

wer e observed on t he mai nstem survey area (RM25-49. Passage enhacement
options I ncl ude junp pool or fishway devel oment.

Wite River in Reach Il flows Ina very wide, glaciated, U shaped vallev.

Gradient is |owover a substrate conprised pri rrari|¥ of sand and rubble. The
streamsurface area i s domnated by fast flowing riftles and runs. The

ri parian zone contains | odepol e pi ne, spruce, | arch, Douglas-fir, cottonwood
and tag alder. (Photo at RM36.4.1



Large wetland development is high along the west side flood plain from RM 35.4
- 36.3. This wetland at RM 36.0 has a small pond associated with it. Deer
and elk sian was ahundant. Wetlands and springs are common along stream
margins throughout the survey area (RM 25.0 - 45.3),

White River has recentlv captured the lower 2.7 miles of Iron Creek. Above
the confluence (Reach IV), the channel and banks of White River are verv
unstable and the stream flows overland, with no channel development shown at
RM 42.3). Further upstream (Reach V), the channel characteristics change

;1q:1f1cant1y, and the stream is entrenched in a narrow channel with high
anks.
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Rearing habitat in Mineral Creek is fair to qood. Pools dominate the stream
surface area /P:R=6:4). Pool size is moderate /4 sq. yds.) with shallow to
moderate depth and moderate effective cover. Cover is provided by instream
boulders and rubhle, and a dense alqal growth on the pool substrate. This
view is at RM 0.2,
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