
/Cf11. S

Although Hamilton (1989) concluded that projects loJ~J i~ ~~~~-gradient





Table 17. Percent of structures In each project for which there was evidence that the indicated process contributed to
failure or Impairment. Because many structures exhibited multiple failure modes. percentages across rows do not
necessarily add to 100. Modes of damage are arranged from high-energy, scour-related processes at left to low-energy,
deposition-related processes at right.

Logs Bed scour
Anchor Stranded Under- Anchor Bar or Buri al

Log Bolt Cable Out of mining Bank Tree Channel by
Stream Breakage Failure Failure Channel Structure Erosion Washout Shl ft Bedload Unknown--- ---

Bear Cr. a 21 21 a 16 16 0 0 5 0

Si lver Cr. a 0 17 0 0 17 0 0 33 0

~nasta Costa Cr. 6 II 17 22 a II 17 6 0 0

Foster Cr. a 0 7 0 0 0 13 0

Euchre Cr. 0 0 0 0 0 16 0 16 0 89
Crooked Bridge Cr. 0 0 0 0 0 0 0 0 0 100

Outcrop Cr. 0 0 0 20 0 20 0 0 0 20

Boulder Cr. 0 0 0 0 20 20 0 0 0 40

Total S. W. OR 6 10 5 5 13 3 4 5 27



logs Bed scour
Anchor Stranded Under- Anchor Bar or Burial

log Bolt Cable Out of mining Bank Tree Channel by
Stream Breakage Failure Failure Channel Structure Erosion Washout Shift Bedload Unknown

layout Cr. 0 0 0 0 4 6 0 11 11 0

Upper Trout Cr. 0 0 0 0 80 0 0 20 20 20

lower Trout Cr. 0 0 0 0 0 0 0 0 40 0

Wind R. 0 0 0 0 0 0 0 30 80 0

Trapper Cr. 0 0 10 0 10 0 0 20 20 10

Fall s Cr. 0 0 0 0 0 0 0 0 0 0

Rush Cr. 0 0 11 0 0 0 0 0 0 0

Total S.W. WA 0 0 3 0 13 7 0 10 22 3

Total All Projects 3 9 II 2 12 17
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Wind River, expected to scour pools within a long riffle, instead triggered deposition of a

large mid-channel gravel bar. isolating the structures from the low-flow channel.

We noted numerous sites where structures caused inadvertant physical effects

that we jUdged to be adverse, rather than beneficial. Adverse effects for which we found

evidence included 1) accelerated bank erosion at log weirs, 2) direct damage to gravel

bars and riparian vegetation by heavy equipment, 3) felling of key streamside trees to

provide sources of materials. causing loss of shade and bank stability, 4) flood rip-out of

riparian trees used to anchor log structures, 5) aggradation of gravel bars or silt and

sand deposits (see also Platts arid ~~C:SU'I ~385) ..• "hich caused shallowing and loss of

microhabitat diversity in pre-existing natural pools, and 6) concentrated flood pulses of

bedload and debris triggered by collapse of structures during the flood. Eggs and fry

of fish which spawned in the gravel above log weirs. as well as juvenile fishes wintering

in and near the structures. may have been killed when the structures failed and washed

out. Fragments of epoxy or resins used to anchor structures were very common in

many pools. and there is evidence that these materials can be toxic to fishes (Fontaine

1988). Frayed cables and sheets of ripped-out geotextile or chain~link anchoring

material at damaged structures created obvious aesthetic impacts. Furthermore. repairs

may have exacerbated initial damage. Rip-rap, which was used extensively in attempts

to suppress bank erosion associated with log weirs. may adversely affect stream habitat

over the long term (Richards 1982; Sedell and Frogatt 1984; Bravard et al. 1986; Li et al.

1984; Knudsen and Dilley 1987).

Modes of damage differed by valley segment type. In canyon-type segments.

scour-related damage processes. such as cable breakage and loss of anchor trees,

were common. In alluvial valleys. bank erosion. channel switching. and bedload

aggradation were the primary proximal causes of damage and failure. These differences

are partly related to different hydraulic and sedimentological forces and constraints





Figure 28. Failure and impairment rates of structures classified by design. Structure
type codes are: NLWD = cabled natural large woody debris or jam; TLOG =
transverse log weir; DLOG = diagonal log weir; VLOG = downstream .Y" log weir;
LLOG = lateral log deflector MOG = mUltiple log structure; BLD = individually
placed boulders; BCLUS = dustered boulders. Number at top of bar indicates
number of structures in sample.
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Table 18. Rates of physical failure and damage reported for
projects in western Oregon surveyed by other agencies. n
= number of structures in project. Data sources indicated
in parentheses as follows: g = B. Higgins and H. Forsgren,
Mt. Hood National Forest, unpublished data; Q = D. Hohler,
Mt. Hood National Forest, unpublished data; ~ = House et
al. (1989).

Fa ilure Carnage
Region Project _n_ Rate (X) Rate (X)

High Lake Br. (a)- 24 12.5 25
Cascades Rock Cr. (a) 83 0 12

Buck Cr. (a) 10 0 0
Clear Br. (a) 15 0 20
Robinhood Cr. (a) 12 33 67

\Jestern Fish Cr. (b) 252 4 31
Cascades Pansy Cr. (a) 11 13 27

Cooper Cr. (a) 9 0 0
Oak Grove Cr. (a) 79 0 0
Pinhead Cr. (a) 17 18 24
Fall Cr. (a) 12 0 8

Central E.F. Lobster Cr.
Coast (1981) (c) 45 0 4
Range lobe Cr. (1982) (c) 20 0 0

U. Lobster Cr.
(1982) (c) 9 0 0

S.Fk. Lobster Cr.
(1982) (c) 65 35 35

Little Lobster Cr.
(1986) (c) 142 2 4

J Line Cr. (1987) (c) 30 4 12
Lobster Cr.
(1987> (c) 37 7 37

U. Lobster Cr.
(1987) (c) 14 40

E.F. Lobster Cr.
(1987> (c) 11 0 22

North E. Beaver Cr.
Coast (1983) (c) 32 0 0
Range U. Nestucca R.

(1984) (c) 148 3 33
L. Elk Cr. (1986) (c) 92 4 15
Mid. Nestucca R.

(1987> (c) 42 19 31
U. Elk Cr. (1987) (c) 77 0 4

Coll.mbia S.Fk. Salmon R. (a) 34 3 24
Cascades Kool Cr. (a) 6 17 17

Clear Cr. (a) 16 56 75
Clear Fk. Sandy R. (a) 10 100 100
Still Cr. (a) 264 1 3
Ramsey Cr. (a) 7 0 57



Table 19. Unit discharge (m3sec'lkm'2) of ten-year
recurrence interval peak flow (0'0) of selected Oregon
streams having greater than 20 years of record, drainage
area exceeding 100 km2 but less than 2500 km2, and no
significant influence of reservoir regulation. Data from
Friday and Miller (1984). Some stations with records
starting about 1957 or later were excluded due to bias of
large floods in 1960's and 1970's. For stations with present
flow regulation, data are for pre-dam period only. HC =
High Cascades, WC = Western Cascades, CCR = Central
Coast Range, NCR = North Coast Range. CCA =
Columbia Cascades, SCK = South Coast/Klamath
Mountains.

HC S.I""", R. near Gover.-nt c~
<:.1 ••.•.•.••.•ID ~!.,u, ;f"\n,tIoV r,.
Clackamas R. at Big Bottom
Squaw Cr. ne.,. Sisters
Red Bl.nket Cr. ne.r Prospect
Middl. fk. ROlIueR. nr. Prospect
Rogue R. .bove Bybee Cr.

IIC CI.ck ••••s R. above Three Lynx Cr. 335 0.69
Breitenbush R. above Canyon Cr. 480 1.12
N. Santi. R. below Boulder Cr. 4115 0.74
S. S.nti. below Cascadia 230 1.32
talapooyia R. at Holley 160 1.03
MohawkR. near Springfield 135 0.63
S. fk. McKenzie R. above Cougar L. 520 0.66
SallllOnCr. near oakridge 445 0.67
N. fk. Mid. fk. lIill_tte R.

near oakridge 315 0.65
Hills Cr. above Hills Cr. Lake 500 0.79
Mid. fk. lIill_tte R. ab. Salt Cr. 370 0.79
Elk Cr. ne.r Trail 445 0.87

CCR Tequine R. ne.r Chitwood
Alsea R. ne.r Tidew.ter
Siuslaw R. near Mapleton
N. Ft. Siuslaw R. near Minerva

CtA lI.fk. Hood R. ne.r Dee
Li ttle Sandy R. near lull RII>
S.ndy R. ne.r M.nnot
Selmon River It Welches

NCR lIilson R. ne.r Tillamook
Trask R. near Tillamook
Mestucea R.. near Beaver
Sileu R. at Sileu

SCK S.Fk. Coquille R.• t Powers
£. Fk. Illinois R. near Takilllla
II. Fk. Illnois R. below Rock Cr.
Sucker Creek near Holland
Chetco .R. at Brook.ings



Figure 29. Box plots of 10-y peak flow standardized by drainage area for streams in
six regions of western Oregon. Horizontal bar is median, box is interquartile range,
and vertical line is data range. Number is sample size. HC = High Cascades. WC =
Western Cascades, CCR = Central Coast Range, CCA = Columbia Cascades, NCR
= North Coast Range, SCK = South Coast/Klamath Mountains.
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Figure 30. Relation between rates of failure (A) and overall damage (8) of projects
and regional median 10-y-recurrence-interval peak flow standardized by drainage
area. Each point represents one or more projects (full data in Appendix 1).
Horizontal bars indicate regional median. Curves are second-order regressions fitted
to indicate trend, are not necessarily statistically significant. Southwest Washington
projects from Table 2 are classified as Columbia Cascades region, except Rush Cr.
and Falls Cr. in High Cascades. Southwest Oregon projects from Table 2 comprise
the sample for South Coast/Klamath Mountains region.
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when 50% of the structures are destroyed) of projects in southwest Oregon is less than

10 years, and that of southwest Washington is 15 years or less.

It is unlikely that most stream structure projects in Southwest Oregon and

southwest Washington projects would appear cost-effective if planners used realistic

estimates of project life, maintenance costs, and adverse side effects. The high rates of

impairment we observed in the field indicate structural damage and wear that, if not

repairoo, greatly increase the risk of failure during subsequent years. The repair of nood

damage that is necessary to reduce future failures of structures imposes a heavy

used to justify such projects. Unintended adverse effects, or "negative benefits: are

also neglected in most benefit/cost analyses of artificial structures. Where projects

have high impairment rates, there is a high likelihood of realized or potential net

damage, rather than benefit to fish and water quality; such risks should be eXplicitly

addressed in project plans and disclosed in environmental analyses.

Despite the rather high incidence of physical failure and damage, and despite

the lack of demonstrated biological success of surviving structures in the study areas,

an inflexible, prescriptive or "cookbook" approach continues to dominate the analysis,

planning, and budgeting processes within agencies responsible for fish habitat

management in the region. Currently, most habitat projects in the Pacific Northwest

seem to rest on the mechanistic assumption that the problem is simply lack of woody

debris. and that the solution is to add standard devices such as log weirs, with each

new structure creating an incremental improvement of habitat and a known poundage of
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