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MONITORING BIOLOGICAL SUCCESS
OF STREAM HABITAT IMPROVEMENT
PROJECTS

‘If you end your organization have embraced the para-
digm of adaptive mcnagement—viewing policies s experi-
ments from which new knowledge con be generated—then
you dlready know that a strong monitoring program is a
comerstone of the learning process. Strecrm habitat restora-
tion progrcms cre excellent candidates for adaptive mem-
agement; they involve environmental policies applied across
lemdscapes from which there cre more or less clecrly de-
fined natural resource goals, such as maintaining viable fish
populations cmd sustaining humom communities, Obviously
there cre powertul incentives for developing well-designed,
long-term monitoring progrcans to assess the biclogical ef-
fectiveness of habitat improvement projects. Determincttion

| of cost-effectiveness cnd the ability of projects to achieve

desired goals cre seriously compromised if good monitoring
programms cre not put in place. .

Monitoring efforts, however, probably fail more often
them they succeed. The failure of natural resource institu-
tions to implement scientifically sound monitoring has been
pointed out in a number of recent publications. For ex-
ample, in a 1995 article in Science, R.J. Naimcm and other

cuthors of the Freshwater Initictive noted that in the Colum- -

bia River basin,

more than $150 million is spent cnnually on the recov-
ery of the degraded salmon and steelhead runs in the
Columbia River, yet a monitoring program that would
enable the measurement of the major. sources of .
mortality et key points in the river and ocean ecosys-
tem does not exist. With little or no formal peer review,
this spending constitutes well over twice the annual
budget of the Environmental Biology Program at the
National Science Foundation (NSF), which is the pri-

- meay source of competitive funding for basic research
in freshwarter ecology in the United States, (Naiman et -
al. ‘1995, p. 585)

An equally critical judgment of monitoring programs
appects in a 1996 report of the National Resecxch Council
on the status cnd mcomagement of salmon in the Pacific
Northwest:

The pattemn of technological attempts to offset human
" impacts is not limited to the Columbia River; it is
widespread throughout the Northwest, from California
to British Columbica and Alaska . . . . A consistent theme
of this technological optimism has been neglect of
scientific rigor . . . . Hatcheries cnd other mecms in-
tended to benefit fish cnd wildlife were rcxely moni-
tored or-evaluated. Mcnagement objectives or other
ways of stating hypotheses about effectiveness were
not formuleted. Undocumented judgments of agency
personnel, often made without supporting evidence,
‘were accepted as expert opinion. Historical experience
" that would have prevented the ré-enactment of errors
was not taken into account. All that seemed unimpor- .
temt at first: adult fish appecred to be abundont in the
oceans ond the river reaches below the dams . . . .
As salmon abundances have declined and American
Indion treaty rights have gained legal stemding, how-
ever, the inadequacy of the scientific record has be-
come glaring and finally crippling. (NRC 1996, pp.
129-130) .

Before we ask what should be included in a biologiccl

monitoring program - for assessing the effectiveness of habi-

tat restoration projects, it is importomt to understemd why
previous monitoring efforts have failed. There are several

. reasons that many programs are unable to provide timely
. information needed for adaptive lecrning. First, we have

not fully considered the dynamic aspects of watershed
processes and the natural resources with which we cre
concemed. We tend to view natural disturbemces such as
lexge wildfires or floods as “disasters” needing remediation,
when in fact these events coe often the key processes of
habitet formation. Following a large flood in western Or-
egon cnd Washington in February 1996, for example, meny
strearns and rivers contcined abundant log jomms from debris
flows and dam-break floods. A number of proposals have
been put forward to remove the log joms before they block
upstream salmon migrations or breach cnd cause damage
to property (or existing habitat enhancement projects) down-
streamn. Assessment of the effects of the flood often focused
primiarily on potential damage to copital structures and
putative migration bartiers rather thom on whether the flood
had chenged stream chemnels to more natural conditions.
Despite repeated warnings from scientists in the region about
the detrimental long-term consecruences of large woody
debris removal, it is likely that in some locations we will
repeat the same errors made after the lcxge floods of 1%2
and 1964.

Another cause of monitoring fcilure has been our nabil-

ity to dedal with the innctely high intercmnual vcmabﬂlfy of

fish populations, especially cnadromous salmonids. The

_abundance of different life history stages of cnadromous

salmonids typically veries by about 50 to 70 percent annu-

- ally (Figure 1), although resident fishes may be somewhat

less variable. This variability has enormous implications for
menitoring programs. It suggests thert decades of monitoring
will be required to detect increases in fish populations in
response to habitat improvement projects using conven-
tional statistical techniques (Figure 2). Aside from statisticad
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Figure 1. Coefficient of vaziation of coho salmon, steelhead, cnd
cutthroat trout in Pacific Northwest streams, based on studies in
which populations were censused for at least 5 consecutive

years using consistent enumeration methods. Data were

obtained from studies in western Oregon, Washington, cnd

British Columbia. Sample size (n) refers to the number of

individual studies.
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Figure 2. Number of years of monitoring required to be 80%
certain of detecting true treatment differences at a Type I error
level of p < 0.05 for cnadromous salmonids (typical CV = 50%)
and resident salmonids (typical CV = 25%).

problems, this variability calls into question our short-term
interpretation of apparent population trends. All too often,
enhancement projects are proclaimed successiul (and
monitoring terminated) following 1 or 2 yecars of high fish
survival. In redlity, these returns may simply be within the
range of natural variation, cand we cre unpleasontly sur-
prised when populctions decline several yecars later.

Spatial and temporal scales of monitoring programs
tend to be too small and too short. There are plenty of
reasons, including inadequate monitoring funds, institutional
and ownership barriers, and lack of database shering and
integration. What we call watershed monitoring is actually
strecon-reach monitoring in many cases. While strecm-reach
monitoring does vield useful information at micro- cnd meso-
habitat scales, it is generally inadequate to evalucte holoitert
improvement programs ot a watershed scale. For redlly
effective adaptive learning, monitoring efforts should be
large in area amd long in duration to provide the spatial and -
temporal context needed for policy adjustments. '

Better measures of response to habitat improvement
projects are also needed, and they should be more ecologi-
cally based. It is becoming incredsingly clear that single-
species surveys conducted during the summer low-flow
period are inadequate to produce data that are meaningful
and timely to resource mcmagers. In terms of biological
monitoring, measures that integrate organism cnd commu-
nity response over time cnd space (e.g., species diversity,
aquatic guild orgomization, ripariom communities, fish move-
ments) are likely to vield more insight into the functioning
condition of a rehabilitated stream than cre single-species
population estimates. At present, it is not known whether
these measures will be more stable over time or more re-
sponsive to habitat improvement projects, but they cre better
indices of ecological health them are surveys that focus only
on individual populations. Biologists should wetm them-
selves from a preoccupation with commercially or
recreationally vaduable fishes as sole indicators of restora-
tion effectiveness, as these species cre usually influenced by
other anthropogenic factors over which we have little con-
trol. ’

In terms of geomorphic and hydrologic monitoring,
measures that emphasize process as well as current condi-
fion (e.g., sediment budgets, woody debris inputs and rout-
ing, floodplain connections, chcmnel and hydraulic com-
plexity) are likely to yield more comprehensive information
about ecological recovery them cre threshold-based param-
eters (e.g., percent fines, dissolved oxygen, temperature).
Because process-based monitoring programs cre intensive,
fime congunﬁng, and costly, a regional network of coopera-
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Figure 3. "Staircase” experimental design in which habitat
improvement projects are implemented in different watersheds
at different times in order to partition variation due to
environmental frends and differences among watersheds from

real treatment effects. (Source: Walters et al. 1989)
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tive experimental watersheds should be established for long-

term evcductions of different habitat improvement tech-
niques, allowing different orgomizations to combine scien-
tific cmd financial resources. These experimental watersheds
should be located in different biogeoclimatic zones, be large
enough (fourth to sixth order) to encompass entire breeding
populations, and contain both treated cnd untrected con-
trol drainages.

The “stadrcase” study design of C.J. Walters and others
(Figure 3), in which enhancement projects con be sequen-
tially applied to watersheds in an experimental fashion, is
a promising capproach that could dlow investigators to
pcrtition environmental trends (e.g., temporal trends caused
by climate chonge) and veariability among streams—two
formidable barriers to monitoring success—from trectment
responses. Such a study design would be well suited to lcage
experimenta watersheds in which separate tnbutcmes can
be treated differently.

Peter A. Bisson

USDA Forest Service
Paciﬁc; Northwest Resecach Station
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'LANDOWNER LIABILITY FOR STREAM

HABITAT IMPROVEMENT STRUCTURES

| Introduction

Now that owners and operators of private timberland
cre erecting wildlife habitat improvement projects, legal
issues of liability when structures fail cre of concem. Al-
though the 1993 Oregon Legislature provided some immu-
nity for projects done in cooperction with the Oregon Depcrt-
ment of Fish cnd Wildlife, that immunity is limited. The
legislature did not provide immunity for personal injury or

death as a result. of the failure of a structure, and they

provided only limited immunity for property docmc(ge result-
ing from a falure.

Without cn absolute immunity to all types of lickility,
every operator.or landowner needs to be awcare of the legal
clams and defenses that would be involved if a structure
should fail ond ccruse damage, injury, or death downstrecom.
This cnticle addresses the potential legal theories by an
injured pecaty, as well as the defenses available to private
and public lamdowners where these projects cae constructed.

Potential Claims

Trespass ’ _

A trespass to lomd occurs when one person interferes
with cnother’s possession of the land. A trespass claim has
three elements: entry by the Defendamt, a right by the
Plaintiff to possession of the lond, and neghgence or intent
by the Defendant.

Entry: This element does not recquire a person to cactually
interfere with the possession of cnother’s land. Entry mary be
satisfied where a person causes an object to enter cnother's
lemd (Maztin v. Reynolds Metals Co., 221 Or 86, 342 P2d 790
(1959), cert. denied, 362 US 918 (1960)). Oregon courts have
found the entry element satisfied where fire spreads from the
lemd of one party to another (Marten v. Union: Pacmc Redl-
road, 256 Or 563 474 P 739 (1970)).

Plaintiff’s right to possession: In order to sue for frespass

to land, the pladntiff need not be the owner of the lond. One

who simply has the right to possess may maintain such a
claim. For example, a tenant may bring such a claim. Also,
on timberland, the person-that holds the rights to the stemd-
ing timber may bring a clam if the timber is damaged (see
for example, Boyer v. Anuiza, 90 Or 163, 175 P 853 (1918)).

Intent: An intentional, unauthorized invasion of cnother's
property is always subject to a clam. However, even an
unintentional intrusion that crises out of negligence or an
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From the Director

Last year the COPE Program cosponsored the 10th In-
ternationad Stream Habitat Improvement Workshop, Sclmo-
nid Habitat: Operational Solutions to Problems in Forested
Streams. Other sponsors included the Departrrient of Forest
Engineering at Oregon Stcte University, the Portlemd Chap-
ter and Fisheries Management cnd Bioengineering sections
of the American Fisheries Society, and the Oregon Forest
Resources Institute. Held .in Corvallis and cattended by 250
resource mamnagers, the workshop spanned four days and
indluded a two-day field trip to the Oregon Coast Range and
the Cascade Range. The topics covered cn incredibly wide
range of subjects related to-the improvement of instrecm
habitat, including riparicn silviculture. From the memy popers
cand case studies thet were presented, 10 have been se-
lected for publication in this combined issue of the COPE

Report.

Reading this issue of the COPE Report reminded me of
several impressions the workshop made on me last summer.
The first is the tremendous commitment mcmy people have

' made to developing new information and testing innova-

tive ideas to improve salmonid habitat quality in forested
strecmns. Second, [ was struck by the diversity of dJSClphneS
the workshop pcrhc1pornts represented. It llusttated the pomt
that the problems we face with declining salmonid popu-
lations cre complex cnd demaond cn interdisciplinary ap-
pfoc:ch.’ Findally, I was encouraged by the progress that has
been made in understonding salmonid habitat requirements
and how managers ccn modify instream end strecomside
enviroriments to meet those needs. Sure, some things have
not worked out as well as hoped, but there cre always some
fadlures on the road to eventual success.

I am sure you will find this issue of the COPE Report
insightful cnd encouraging. -

Steve Hobbs

Through Resecrch and Educcation

- September 1997
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