





Glossary

Abandoned channel—An inactive channel. One example is an oxbow isolated by a meander
cutoff. Abandoned channels also occur where streambed aggradation causes the stream to
overflow and shift to a new location.

Active channel—A portion of the channel that is somewhat lower than bankfull, as in the following
definition: “the portion of the channel commonly wetted during and above winter base flows... identified
by a break in rooted vegetation or moss growth on rocks along stream margins” (Taylor and Love 2003).
The ordinary high water mark is sometimes given as the elevation defining the active channel.

Adjustable channel—A channel where dimensions, slope, planform, etc. change relatively readily in
response to changes in inputs of water, sediment, and debris. See response reach.

Aggradation—The accumulation of sediment on a streambed, causing streambed elevation to rise.

Alluvium—Sediment deposited by flowing water, as for example on streambeds, flood plains, and
alluvial fans. Alluvium does not refer to subaqueous deposits in lakes and seas.

Anastomosing—A type of channel with multiple channels that separate, meander, braid, or remain
relatively straight and then rejoin. (A.3.3) Well-vegetated islands separate individual channels. Generally
have low bed load and stable banks.

Anadromous—Fish that are born and rear in freshwater, travel to the ocean, then return to spawn in
their natal stream.

Armored streambed—In gravel- and cobble-bed streams, the bed is often segregated into a coarser
surface layer (the armor layer) over a finer subsurface. This is due to winnowing of the finer particles
from the surface that is exposed to the force of flow. (A.3.1 and figure A.5)

Arroyo—Flat-floored gullies of ephemeral or intermittent streams in arid or semiarid areas. Arroyos are
often formed in unconsolidated alluvium and have steep walls. They are dry much of the time, but flash
floods can transform them into dangerous torrents.

B Backwater—An area where water-surface elevation is controlled by some downstream
% obstruction, such as a constricting bridge, dam, or prevailing countercurrent.

Bankfull—Describes the volume of flow, and the flow width or depth associated with the bankfull
elevation: that point where water fills the channel just before beginning to spill onto the flood plain. See
also active channel. For more discussion of bankfull, see section 5.1.4.2.

Bankline—The sloping ground bordering a stream that confines flow in its natural channel for a range
of flows below bankfull.



Stream Simulation

Barrier—A natural or manmade structure that impedes or prevents movement.

A partial barrier prevents movement of (1) some individuals, or some species some or all of the time,
or (2) all species and individuals some of the time. The meaning of this term varies with context, and
should be defined whenever used.

A complete barrier prevents movement of all individuals of the species being discussed all the time.

Base level and base-level control—The level below which a stream cannot erode its bed. The ultimate
base level is sea level, although there can be local base levels, such as a resistant formation or lake. A
base-level control is any structure or feature that prevents downcutting below its elevation.

Bed permeability—The ability of the channel bed materials to transmit fluid. Permeability depends on
the size voids between particles, how well the voids are connected, and the tortuosity of the path that the
water travels. Surface flow over a permeable bed may infiltrate so that, at low flows, most or all of the
water flows below the surface.

Bedforms—Accumulations of bed material in an alluvial channel formed by stream flow over the
channel bed. Ripples, dunes, and antidunes are bedforms found mainly in sand-bed channels. Pebble
clusters and transverse bars are bedforms found in gravel-bed streams. Steps form in cobble- and
boulder-bed streams.

Bedload transport rates—The volume rate of sediment moving on the bed by rolling, sliding, or
saltation. Bedload transport rates depend on the transport capacity of the flow, and on the surface
characteristics of the bed (packing, armoring).

BMPs—Best management practices are guidelines and procedures for the protection of water quality
and beneficial uses during land management activities.

e. Channel adjustment—Changes in channel cross-sectional form, bed configuration, planimetric

®. geometry, and channel bed slope in response to changes in flow, sediment type, and sediment
and debris loads. Channels can adjust very slowly (e.g., downcutting over decades or centuries)
or rapidly (e.g., sudden channel shift during floods).

Channel avulsion—Sudden switching of the main flow into a new channel. Avulsion can happen, for
example, when aggradation or debris jams cause backwatering, overflow, channel incision in a new
location, and stream capture (Hooke 1997).

Channel incision—The process of channel bed lowering (also downcutting or degradation). ‘Regional’
channel incision is downcutting over a long length of channel, sometimes on a watershed scale. Many
causal factors can enter into regional channel incision, including base level lowering, increases in peak
or total flows, and decreases in sediment load.

Channel migration—Change in channel location, commonly caused by bank erosion, point bar
formation, and/or channel avulsion.
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Channel pattern—Describes the channel in planview; most common terms are straight, meandering,
anastomosing, and braided. (A.3.3)

Channel rocks—A term used in some construction contracts for large rocks used to simulate various
types of channel-bed structures and key features, such as banks, steps, boulder clusters, bars, etc.
Gradation is specified separately from the stream-simulation bed mix. Placement in the stream-
simulation channel often requires special methods (see 7.5.3).

Channel stability—Stable channels adjust to a wide range of flows and sediment loads by eroding
and depositing sediments; however, their dimensions and slope fluctuate around averages that remain
approximately constant over periods of decades or longer. This means that, on average, the amount of
sediment coming into a stable reach is the same as the amount leaving it. Unstable channels are those
experiencing large rapid changes in dimensions or slope. (See section A.4)

Channel unit—Section of stream with characteristic bed topography, water-surface slope, depth, and
velocity; for example, pool, riffle, step, etc.

Channel-forming flow—Flow that represents a range of flows which determines channel parameters,
such as cross-sectional geometry and meander wavelength. It also can be thought of as the flow which
performs the most work by transporting the most sediment. It is sometimes called dominant discharge,
and is often equated with bankfull discharge. (A.4.1)

Channelized stream—A stream that has been altered by straightening and (usually) deepening (see
channelization). Streams are sometimes channelized along roads to drain marshy acreage for farming, or
to control flooding.

Complete barrier—See barrier.

Consolidation—Describes a sedimentary unit in terms of bulk density or how closely packed the grains
are. After deposition, the unit becomes more compact as particles adjust under the weight of overlying
materials.

Cohesive materials—Silt and clay-rich materials that are bound together by attractive forces. Compared
to sands, cohesive materials are strong when dry, are more resistant to surface erosion, and have lower
permeability. Cohesive streambanks tend to fail due to toppling or caving when banks are undercut or
saturated.

Colluvium—Soil and rock that has been moved by gravity processes, such as in landslides, debris flows,
avalanches, or rock falls.

Confined channel—A channel that is unable to shift laterally because it is bounded by valley walls, or
other topographic or manmade boundary.
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Contracting officer’s representative (COR)—In the Forest Service, the contracting officer (CO) is
responsible for all contract actions. The COR represents the CO in the field, evaluating the progress of
the contract and recommending contract actions when necessary.

Cost-risk analysis—A way to assess the desirability of a long-range project by weighing the probability
that a costly event will occur in the future against the current cost of a project. For example, in urban
flood control planning, engineers might weigh the cost of building higher levees against the probability
and consequences of a large flood.

Cutoff channel—Forms when flow takes a shortcut between two points along the stream, straightening
the channel and increasing the slope. Neck cutoffs develop across meander bends; chute cutoftfs develop
over point bars. Cutoffs occur when streams can no longer transport the sediment load at the current
gradient.

Debris—Material transported by the stream, such as wood or sediment. Commonly used to
refer to woody debris.

Debris torrent—A rapid channelized flow of water mixed with rock, soil, and mud. Debris torrents are
generally caused by saturation of the land surface or snowpack by heavy rains.

Dewatered stream—A stream affected by water withdrawals or upstream storage. Flow is lower than
it would be naturally, and even if there is some water flowing, water temperature, depth, and continuity
may be problems for aquatic organisms.

Dip of rock—The angle, measured perpendicular to strike, that a tilted bed or fault forms with the
horizontal.

Discontinuous flood plains—Flood plains that are patchy or are obstructed in the longitudinal direction
along a channel. Discontinuous flood plains occur where the valley is narrow or constricted by natural or
manmade features.

Diversion potential—The possibility for streamflow to leave its established channel and flow down a
road or ditch that slopes away from a road-stream crossing (Moll 1997).

Dynamic equilibrium—A stream channel is considered to be in dynamic equilibrium when channel
dimensions, slope, and planform do not change radically even though they constantly adjust to changing
inputs of water, sediment, and debris. See channel stability.

Earthflow—A landform formed by (usually) slow movement of a mass of soil and rock
E downhill. They usually occur in fine-grained materials and may move slowly over a period of
years. Earthflows most often terminate in a lobelike form.

Embeddedness—Describes the degree to which the voids between larger sedimentary particles are
filled with finer grains. Embedded gravel streambeds may be less mobile than unembedded ones because
fines filling the gaps between the larger rocks reduce the surface area exposed to the pressure of water.
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Entrainment (sediment)—The initiation of motion of a sediment particle by flowing water.
Entrainment flow—The lowest flow at which a particle first begins to move.

Entrenched channel/entrenchment—A channel that does not have a wide flood-prone zone (Rosgen
1994). May be gullied or confined. (Section A.3.4 discusses entrenchment)

Ephemeral stream—A stream that flows briefly only in direct response to precipitation or snowmelt
(Wilson and Moore 1998).

E Fines—Streambed particles smaller than 2 millimeters in diameter: sand, silt, and clay.

Flashy—Describes a flow regime characterized by large floods with short peaks. Arid-climate
rivers are often flashy.

Flood frequency analysis—The process of analyzing a multiyear record of peak flows (usually
a gauging station record) to determine the probability that a flood equaling or exceeding a given
magnitude will occur in any year or during a period of years. (D.2)

Flood plain—The flat-lying area adjacent to a channel that is flooded on a fairly frequent basis and is
being constructed by the stream. (See section A.5.4)

Flood-plain conveyance—Refers to the volume and rate of flow carried on the flood plain during
floods. In this guide, the term is used qualitatively (high or low). Rougher flood plains with forest or
dense shrubby vegetation would be considered lower-conveyance flood plains, whereas smoother grassy
surfaces are higher-conveyance flood plains. (5.3.1)

Flood-plain function—Flood-plain functions include the temporary storage of sediment and floodwater.
Flood plains may also provide diverse habitat for both aquatic and terrestrial wildlife, support riparian
vegetation that shades and supplies nutrients and debris to the stream, and they may be movement
corridors for large mammals. (See also valley flat.)

Flood-prone zone—The valley bottom area up to an elevation of twice maximum bankfull depth,
measured vertically above the thalweg, at any channel/valley cross section. Flood-prone width is the
width of that zone at a given cross section.

Flow boundary—The wetted perimeter, or contact zone between stream flow and the channel bed and
banks.

Flow regime—Describes how flow in a stream is distributed throughout the year or across years, both in
terms of discharge volume and timing.

Flow resistance—Drag force exerted on flowing water by its boundary. Flow resistance is the force that

opposes the downslope component of the weight of water (the driving force) and controls water velocity.
(A.3.6)
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Fluvial—Of or pertaining to rivers or streams.

Forced channel—Montgomery and Buffington (1993 and 1997) define forced channels as those in
which flow obstructions (such as wood) “force” a channel morphology that is different from what would
exist if the obstructions were not present. For example, a wood-forced step-pool channel has log steps.

Fords—A stream crossing where the road surface is elevated only slightly or not at all above the
channel bed.

Free-surface resistance—A component of flow resistance associated with the boundary between the
water surface and the atmosphere. Caused by the distortion of the water surface by waves and hydraulic
jumps.

Freshet—A flood of any size resulting from rainfall or snowmelt.

Gaining streams—An effluent stream, or a stream with a channel below the water table so that
base flow is provided from the zone of saturation. Antonym: losing stream.

Genetic drift—A primary mechanism of evolution, by which gene frequency in a population changes
from one generation to the next, due to chance processes rather than natural selection, mutations, or
immigration. Genetic drift is especially important in small populations. (from Wikipedia and Primate
Info Net [Online]. 2008, January)

Geomorphologist—A scientist who studies landforms and land surface processes. Geomorphology is
the study of the classification, description, nature, and origin of landforms.

Grade control—Anything that controls channel elevation and therefore local channel slope. Grade
controls can be natural streambed structures or manmade dams, sills, culverts, etc. As used in this guide,
the term most commonly refers to natural structures, such as logs, riffle crests, boulder steps, etc. See
also key features and base level. See section 5.1.3.3.

Granular materials—Sediment made up of small rock fragments, or grains.
Headcut—An abrupt change in channel bed elevation resulting in local steepening. Headcuts
may be nearly vertical, or more gradual, depending on grain size and consolidation of channel

materials.

Headwater streams—Streams at the upstream end of a drainage network. Headwater streams are most
often classified as first- and second-order streams (see zero-, first-, and second-order streams).

HEC-RAS—Hydrologic Engineering Center, River Analysis System: a step-backwater model for
estimating streamflow velocity and other flow characteristics in a river reach.
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High bed-design flow—A high flow, which when exceeded may mobilize rocks designed to be
permanently immobile and possibly cause the simulated streambed to wash out of the culvert (See
section 6.3.2).

Hydraulic jump—An abrupt change in water depth at a transition from supercritical to subcritical flow,
forming a stationary wave. Hydraulic jumps occur in a number of situations: over significant obstacles in
the bed, below a vertical drop, or where an expansion or contraction of the flow occurs.

Hydraulic radius—The ratio of a streams cross-sectional area to its wetted perimeter. In wide,
rectangular channels the depth often is used to approximate hydraulic radius. (Figure E-2)

Hydro-physiographic province—A region with characteristic climate, geology, landforms, and
vegetation. The relief features and landforms of a hydro-physiographic province differ significantly from
surrounding regions, e.g., Valley and Ridge and Coastal Plain in Eastern United States; Basin and Range
and Great Plains in Western United States.

Imbricate/imbrication—Overlapping arrangement of rocks in a stream, similar to overlapping
of shingles on a roof. Imbricated rocks are more resistant to entrainment than loosely-packed
rocks.

Inbreeding depression—A reduction in overall health and vigor of individuals in a population as a
result of breeding with close relatives over multiple generations (Primate Info Net [Online]. 2008,
January)

Incised channel—See channel incision.

Intermittent stream—A stream that flows part of the year. Intermittent streams generally flow
continuously for a month or several months during and after the rainy or snowmelt season—the time of
year when the ground water table is high enough to supply surface flow.

Invert—The bottom of a full-bottom culvert.

stress on the outside bank at channel bends. The structure causes scour in the center of the
channel, maintaining sediment transport capacity (Rosgen 2006).

J’ K J-hook vane—A streambank stabilization structure designed to reduce near-bank shear

Karst—A type of topography formed on limestone, and characterized by dissolution features such as
sinkholes, caverns, and underground streams.

Key features—Anything in the stream channel that the current stream either cannot move or that moves
only in infrequent floods, and that plays an important role in channel morphology and stability. Key
features may control grade, provide roughness, retain bed material, and stabilize banks, among other
functions. They can be rocks, logs, living trees, roots, etc. (5.1.6.2)
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. Lateral accretion —Sediment deposition along one bank as a river migrates across its flood
plain and erodes the opposite bank. Point bars are a common lateral accretion feature.

Lateral migration—see channel migration.

Longitudinal rib or bar—A ridge of gravel, cobbles, or pebbles extending along the channel parallel to
flow. Like transverse ribs, these ridges are microtopographic features found in gravel-bed streams.

Losing streams—Streams that lose surface flow as water percolates into their beds to the water table.

Mass wasting—The downslope movement of soil and rock material under the direct influence
of gravity. Examples include rockslides, landslides, earthflows, and soil creep.

Maximum bankfull depth—In any channel cross section, the distance from the streambed’s lowest
point (thalweg) vertically up to bankfull elevation.

Meander belt—The zone along the valley floor across which a meandering stream shifts its channel
from time to time. It may be 15 to 18 times the stream width. (Wilson and Moore 1998)

Mobile-bed channels—Channels where streambed materials move frequently, even at relatively low
flows below bankfull.

Nickpoint or Knickpoint—An abrupt drop, or point of inflection, in the longitudinal profile of
A a stream. Usually associated with a lowering of base level, nickpoints migrate upstream and can
cause rapid channel incision upstream. See also headcut.

Noncohesive—Lacking in attractive forces that cause particles to stick together, so that resistance
to erosion is based on intergranular friction. Granular materials (e.g., sands, gravels) are generally
noncohesive.

o Openness—The opposite of confinement. Some species are reluctant to enter a structure if it

J appears to be too confining, possibly due to lack of light or security (predator ambush potential
or lack of escape routes). Openness is often expressed as the ratio of the cross-section area of a
structure’s opening (m? ) divided by structure length (m).

Ordinary high water—Water surface elevation below bankfull, defined variously by different entities.
It is defined as follows in Bates (2003): “The Ordinary High Water mark can usually be identified by
physical scarring along the bank or shore, or by other distinctive signs. This scarring is the mark along
the bank where the action of water is so common as to leave a natural line impressed on the bank. That
line may be indicated by erosion, shelving, changes in soil characteristics, destruction of terrestrial
vegetation, the presence of litter or debris, or other distinctive physical characteristics.”

Outsloping—Cross-sectional road-surface profile that is angled slightly away from the cutbank. This
method of road construction is used to disperse water from the road surface rather than allowing it to
flow directly into a stream.
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Overbank flow—Water flowing outside the channel boundary over the adjacent land surface. Overbank
flow generally occurs during floods or when in-channel flow is constricted.

Particle size class—Named categories with standard ranges of sediment particle sizes (e.g.,
sand, silt, gravel, cobble, etc.). See table A-1.

Pebble clusters—Microtopographic bed features, on the scale of 10 to100 centimeters in length,
oriented along the local streamline in gravel-bed streams. Generally, an obstacle protrudes above
neighboring grains allowing both upstream and downstream accumulation of smaller grains. Pebble
clusters are known to delay both entrainment and transport of constituent class, and to reduce bedload
transport rates by increasing flow resistance.

Perennial stream—A stream that flows year round.

Permeable roadfill—Fill material (soil and rock) with a relatively high capacity for transmitting water
used to construct road embankments that permit through-flow of water. Objective is often permitting
overbank flood flows to filter through the embankment rather than forming a solid dam across the flood
plain.

Pivot angle—The angle of repose for noncohesive sediment. The angle that a particle, with a particular
diameter, has to overcome when rolling over a particle, with a different diameter, that is partly

underneath and partly in front of it.

Planform—The channel pattern, or the appearance of a stream from above. The most common
categories are straight, meandering, and braided. (A.3.3)

Plasticity—The ability to be molded into a different shape without breaking, and to retain that shape
when the deformating force is removed.

Pool spacing—The distance between two successive pools, measured from pool tail to pool tail or pool
head to pool head.

Profile control structure—A structure placed to control grade and elevation of the simulated channel,
such as a log or boulder weir. Profile controls can be inside or outside the culvert.

Project profile—The streambed longitudinal profile designed for construction in and around the new
crossing structure.

Project reach—The stream segment that will be affected by the project, including segments not directly
constructed, but expected to adjust to the changes made by the project.
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R Radius of curvature—Describes the tightness of a meander bend (figure A-11).

Reach—A stream segment. Usually refers to a stream section that is somewhat homogenous,
and can be characterized based on discharge, depth, area, or slope. A reach can also be the length of
stream between two gauging stations, between two tributary junctions, or between any two points.

Recruitment—Introduction of woody debris or other elements into a stream from banks, valley
walls, and from upstream. Wood can be recruited by trees falling into the channel, by landslides, or by
transport from upstream. Recruitment can also mean the addition of individual animals to a population.

Recurrence interval—The average time interval, in years, between occurrences of a hydrologic event
of a given or greater magnitude. The probability remains the same from year to year for any event of any
recurrence interval. A 20-year event will not necessarily occur once every 20 years, but the probability
that the event will occur in any given year is 0.05.

Reference reach—A natural stable channel reach used as the design template for stream simulation.
(3.2,5.5)

Regulated river—River whose flow is controlled by artificial means such as a dam.

Residual pod depth—Maximum depth of a pool, measured from pool bottom to the pool tail crest (or
riffle head). See figure 5.19.

Residual soil—Soil formed from the underlying rock.

Response reach—A stream reach that adjusts to changes in flow and sediment loads by changing its
morphology. Changes can include widening or narrowing, straightening or increasing sinuosity, incising,
aggrading, etc. Generally, response reaches have erodible bed and bank material, and they tend to be
flatter than transport reaches. When upstream sediment inputs increase, sediment tends to deposit in
response reaches.

Riparian vegetation—Vegetative community located near a body of water such as a stream. Riparian
vegetation significantly influences and is significantly influenced by its adjoining body of water.

River dynamics—Processes and mechanisms of channel change; water, sediment and debris transport;
and interactions between the channel and surrounding area;

Road management objective—A statement of the intended purpose of a road, as well as standards for
its design, management, and maintenance.

Roughness (and relative roughness)—Channel characteristic that causes a drag on flow, limiting
velocity and increasing diversity. Roughness elements include grains, bedforms, woody debris,
manmade structures, and bank irregularities. Relative roughness is the ratio of hydraulic radius to grain
size. As depth increases with discharge at a cross section, relative roughness decreases and the effects of
grain roughness are drowned out.
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Sediment load—The amount or volume of sediment that is being transported by a stream,
including both bed load (sediment that rolls or bounces along the streambed) and suspended
load (finer sediment that travels suspended in the water column).

Sediment regime—Describes how sediment transport in a stream is distributed throughout the year or
across years, in terms of particle size, amount, and timing.

Sediment transport capacity—The maximum amount of sediment that a given flow can move in a
stream channel.

Shear stress—a measure of the hydrodynamic (erosive) force exerted by flowing water on channel bed
and banks (see sections A.5.1 and E.1).

Side channel—A secondary channel that carries a small volume of the total flow. Many processes for
side channel development exist; for example, a side channel can be an abandoned meander bend, or it
may have formed by scour during overbank flood flows.

Simulated channel—The stream simulation channel bed contained in the crossing installation,
generally inside the culvert.

Slump—Type of mass wasting event in which a mass of rock or unconsolidated material slides along a
concave slide plane.

Sorting—A process that occurs during sediment transport events by which sedimentary particles are
segregated by size, shape or weight. A well-sorted streambed is composed of a narrower range of
sediment sizes than a poorly-sorted streambed.

Stage—The elevation of the water surface in a stream channel. A flood stage is the elevation of the water
surface during the flood.

Stream connectivity—Describes the transfer of matter, energy, and organisms by water within and
between all components of the stream ecosystem including the channel, flood plain, and alluvial aquifer.

Stream corridor—The stream channel and associated riparian area, including the flood plain.

Streambed continuity—Describes how well connected (or how fragmented) the streambed is along
its length. Weirs, baffles, bare culverts, etc. disrupt streambed continuity and may limit movement of
benthic organisms and aquatic and riparian-dependent species that require dry or shallowly-submerged
surfaces for movement.

Streambed structure—The geomorphic forms comprising a streambed: channel units such as pools and
riffles, steps, etc.; grade controls; bank configuration and composition.

Strike of rock—The geographic direction and angle between true north and a horizontal line of any
planar geologic feature: bedding, faults, or dikes.
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Structural design flow—A high flow which, when exceeded may cause the crossing structure to fail.
(Contrasts to high bed design flow.)

Terrace—A relatively level bench or flat steplike surface above the flood plain. An alluvial

T terrace is the relict of a former flood plain before regional uplift or increase in discharge caused
erosion and incision into the former flood plain. Other types of terraces include marine terraces
and structural terraces.

Thalweg—The longitudinal profile line, or line connecting the lowest points along a streambed. (5.1.3)
Tidal rivers—Coastal rivers influenced by tidal fluctuations.

Transport reach—A stream reach that resists changes in morphology when flows and sediment loads
change. Transport reaches are generally steeper and coarser-grained than response reaches. When
sediment input increases, the added load is simply transported through the reach.

Transverse bars—Relatively broad flat surfaces with a crest oriented perpendicular to flow. Transverse
bars are at least several particles in length (from upstream to downstream) and can extend completely

or partially across the channel. They typically form downstream of pools where flow begins to diverge
as the channel widens, and are located at the pool-tail crest (or riffle head). Coarse-grained bars are
typically well armored with particles that are tightly packed and well imbricated. They may be immobile
up to high discharges, and usually function as reach-scale hydraulic grade controls.

Valley flat—The area adjacent to the channel that is relatively flat and is bordered by hillslopes.
The valley flat may include the flood plain and one or more terraces. Also valley floor or valley
bottom.

Vertical accretion—Process of accumulation of sediment on flood plains during overbank flows.

Vertical adjustment potential—the vertical range of possible streambed elevations over the life of the
structure (5.2.2.2).

Well-graded—Refers to coarse-grained sediments that have a continuous distribution of
particle sizes, such that smaller grains fill the spaces between the larger grains (AGI 1962).
Synonym: poorly sorted.

Width-depth ratio—Bankfull width divided by mean bankfull depth (average across the cross section).
(A.3.4).

Woody debris—Logs, limbs, and rootwads found in streams. Woody debris plays important roles in
stream ecosystems by increasing boundary roughness and flow resistance; providing storage areas for
sediment and organic material; providing cover for fish; controlling grade and increasing profile and
substrate diversity.
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Zero-, first-, and second-order streams—Stream ordering is a system of classifying stream
segments based on location in the drainage network. A zero-order stream is an unchannelized
valley or swale. First-order streams are segments with no tributaries. Second-order streams are
formed by the junction of two first-order streams.

10—13







Abbe, T. B.; Montgomery, D. R. 1996. Large woody
formation in large rivers. Regulated Rivers: R

Abt, S. R.; Wittler, R. J.; Ruff, J. F.; LaGrone, D. L.; Khattak:
D. W. 1988. Development of riprap design ¢
Follow-up Investigations Volume 2, NUREG.
for U.S. Nuclear Regulatory Commission, W:

American Association of State Highway and Transportation
highway bridges, 17th edition (HB-17). Was
Highway and Transportation Officials. 1,028

Andrews, E. D. 1979. Scour and fill in a stream channel, Eas
Geological Survey Professional Paper 1117.

Andrews, E. D. 1983. Entrainment of gravel from naturally s
of America Bulletin. 94, 1,184-1,192.

Andrews, E. D.; Parker G. 1987. Formation of a coarse surfa
In: Sediment transport in gravel-bed rivers,
(eds). New York: John Wiley and Sons. 269-

Arcement, G. J., Jr.; Schneider, V. R. 1989. Guide for selecting
channels and flood plains. U.S. Geological S

Ault, P; Ellor, J. A. 2000. Durability analysis of aluminized
RD-97-140. McLean VA: Federal Highway

Bagnold, R. A. 1960. Some aspects of the shape of
Professional Paper 282E. 135-144.

Barnard, R. 2003. [Personal communication]. June 11. Olym
and Wildlife.

Barnes H. H., Jr. 1967. Roughness characteristics of natural
Supply Paper 1849. 213 p.



Stream Simulation

Bates, K. K. 2003. Design of road culverts for fish passage. Washington Department of Fish and
Wildlife. http://wdfw.wa.gov/hab/engineer/cm/, accessed 1/20/06.

Bathurst, J. C. 1985. Flow resistance estimation in mountain rivers. American Society of Civil
Engineers. Journal of Hydraulic Engineering. 111:625-641.

Bathurst, J. C. 1987. Critical conditions for bed material movement in steep, boulder-bed streams.
In: Erosion and Sedimentation in the Pacific Rim. Wallingford, U.K.: Institute of
Hydrology, IAHS Publication. 133, 91-6.

Bathurst, J. C. 1997. Environmental river flow hydraulics. In: Thorne, C. R.; Hey, R. D.; Newson, M.
D., eds. Applied Fluvial Geomorphology for River Engineering and Management.
Chichester, U.K.: Wiley and Sons. 69-93.

Bathurst, J. C.; Graf, W. H.; Cao, H. H. 1987. Bed load discharge equations for steep mountain rivers.
In: Thorne, C. R.; Bathurst, J. C.; Hey, R. D., eds. Sediment Transport in Gravel-bed
Rivers. Chichester, U.K.: Wiley and Sons. 453-77.

Beamish, F. W. H. 1978. Swimming capacity. In: Hoar, W. S.; Randall, D. J., eds. Fish Physiology.
Volume VII. New York: Academic Press. 101-187.

Behlke, C. E.; Kane, D. L.; McLean, R. F.; Travis, M. D. 1991. Fundamentals of culvert design for
passage of weak-swimming fish. FHWA-AK-RD-90-10.

Benda, L. E.; Cundy, T. W. 1990. Predicting deposition of debris flows in mountain channels. Canadian
Geotechnical Journal. 27(4):409-417.

Bigelow, P. E. 2005. Testing and improving predictions of scour and fill depth in a northern California
coastal stream. River Research and Applications. 21: 909-923.

Brayshaw, A. C.; Frostick, L. F.; Reid, I. 1983. The hydrodynamics of particle clusters and sediment
entrainment on coarse alluvial channels. Sedimentology. 30, 127-43.

Brown, S. A.; Clyde, E. S. 1989. Design of riprap revetment. Hydraulic Engineering Circular 11. U.S.
Federal Highway Administration, McLean VA. NTIS # PB89-218424. 169 p.

Browning, M. C. 1990. Oregon culvert fish passage survey. Vancouver, WA: U.S. Department of
Transportation, Federal Highway Administration, Western Federal Lands Division.

11—2



http://wdfw.wa.gov/hab/engineer/cm/

References

Brudin, C. O. 2003. Wildlife use of existing culverts and bridges in north central Pennsylvania. In: 2003
Proceedings of the International Conference on Ecology and Transportation. Irwin, C.
L.; Garrett, P.; McDermott, K. P., eds. Raleigh, NC: North Carolina State University,
Center for Transportation and the Environment. 344-352.

Bryant M. D.; Zymonas, N. D.; Wright, B. E. 2004. Salmonids on the fringe: abundance, species
composition, and habitat use of salmonids in high-gradient headwater streams, southeast
Alaska. Transactions of the American Fisheries Society. 133:1,529-1,538.

Buffington, J. M.; Montgomery, D. R. 1997. A systematic analysis of eight decades of incipient motion
studies, with special reference to gravel-bedded rivers. Water Resources Research. 33,
1,993-2,029.

Buffington, J. M.; Montgomery, D. R. 1999a. Effects of hydraulic roughness on surface textures of
gravel-bed rivers. Water Resources Research. 35(11): 3,507-3,521.

Buffington, J. M.; Montgomery, D. R. 1999b. Effects of sediment supply on surface textures of gravel-
bed rivers. Water Resources Research. 35(11): 3,523-3,530.

Bunte, K. 2004. [Personal communication]. Fort Collins, CO: Engineering Research Center, Colorado
State University.

Bunte, K.; Abt, S. R. 2001. Sampling surface and subsurface particle-size distributions in wadable
gravel-and cobble-bed streams for analyses in sediment transport, hydraulics, and
streambed monitoring. Gen. Tech. Rep. RMRS-GTR-74. Fort Collins, CO: U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station. 428 p.

Carling, P. A. 1992. In-stream hydraulics and sediment transport. In: Calow, P.; Petts, G. E., eds.
The Rivers Handbook. Oxford, U.K.: Blackwell Publishing. 101-125.

Castro, J. 2003. Geomorphic impacts of culvert replacement and removal: avoiding channel incision.
Portland, OR: U.S. Fish and Wildlife Service, Oregon Fish and Wildlife Office.
http://library.fws.gov/Pubs1/culvert-guidelines03.pdf

Castro, J. M.; Jackson, P. L. 2001. Bankfull discharge recurrence interval and regional hydraulic
geometry relationships. Patterns in the Pacific Northwest, USA. Journal of American
Water Resources Association. 37(5):1,249-1,262

11—3



http://library.fws.gov/Pubs1/culvert-guidelines03.pdf

Stream Simulation

Chin, A. 1989. Step pools in stream channels. Progress in Physical Geography. 13, 391-407.

Chow, V. T. 1959. Open-channel hydraulics. New York: McGraw-Hill Book Company. 679 p.

Chow, V. T.; Maidment, D. R.; Mays, L.W. 1988. Applied hydrology. New York: McGraw-Hill Book
Company. 572 p.

Church, M. 1978. Paleohydrological reconstructions from a holocene valley fill. In: Miall, A. D. ed.
Fluvial Sedimentology. Calgary: Canadian Society of Petroleum Geologists, Memoir 5.
743-772.

Clarkin, K.; Connor, A.; Furniss, M.; Gubernick, B.; Love, M.; Moynan, K.; WilsonMusser, S. 2003.
National inventory and assessment procedure for identifying barrriers to aquatic
organism passage at road-stream crossings. San Dimas, CA: U.S. Department of
Agriculture, Forest Service, National Technology and Development Program, San
Dimas Technology and Development Center.
http://fsweb.sdtdc.wo.fs.fed.us/programs/eng/aopxing/

Clarkin, K. L.; Keller, G.; Warhol, T.; Hixson, S. 2006. Low-water crossings: geomorphic, biological,
and engineering design considerations. 0625-1808—SDTDC. San Dimas, CA: U.S.
Department of Agriculture, Forest Service, National Technology and Development
Program, San Dimas Technology and Development Center. 360 p.

Coftman, J. S. 2005. Evaluation of a predictive model for upstream fish passage through culverts.
Harrisonburg, VA: James Madison University. 104 p. Thesis.

Cooper, A. B.; Mangel, M. 1999. The dangers of ignoring metapopulation structure for the conservation
of salmonids. Fisheries Bulletin. 97(2): 213-226.

Cooper, R. M. 2006. Estimation of peak discharges for rural, unregulated streams in western Oregon.
Oregon Water Resources Department. Open File Report SW 06-001. 86 p.

Copeland, R. R.; McComas, D. N.; Thorne, C. R.; Soar, P. J.; Jonas, M. M.; Fripp, J. B. 2001. Hydraulic
design of stream restoration projects. ERDC/CHL TR-01-28. Vicksburg, MS: U.S.
Army Corps of Engineers, Coastal and Hydraulics Laboratory, Engineer Research and
Development Center, Waterways Experiment Station. 109 p.

11—4



http://fsweb.sdtdc.wo.fs.fed.us/programs/eng/aopxing/

References

Dunham, J. B.; Rieman, B. E. 1999. Metapopulation structure of bull trout: influences of
physical, biotic, and geometrical landscape characteristics. Ecological Applications.
9(2): 642-655.

Dunham, J. B.; Vinyard, G. L.; Rieman, B. E. 1997. Habitat fragmentation and extinction risk of
Lahontan cutthroat trout. North American Journal of Fisheries Management. 17:
1,126-1,133.

Dunne, T.; Leopold, L. B. 1978. Water in environmental planning. New York: W.H. Freeman and Co.

Emmett, W. W. 2004. A historical perspective on regional channel geometry curves. Stream
i Notes January 2004. Fort Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Research Station, Stream Systems Technology Center. Available at:
http://www.stream.fs.fed.us

Erman, D. C.; Hawthorne, V. M. 1976. The quantitative importance of an intermittent stream in the
spawning of rainbow trout. Transactions of the American Fisheries Society. 105:
675-681.

Fahrig L.; Merriam, G. 1985. Habitat patch connectivity and population survival. Ecology.
66(6): 1,762-1,768.

Fausch, K. D.; Rieman, B. E.; Young, M. K.; Dunham, J. B. 2006. Strategies for conserving native
salmonid populations at risk from nonnative fish invasions: tradeoffs in using barriers
to upstream movement. Gen. Tech. Rep. RMRS-GTR-174. Fort Collins, CO: U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station. 44 p.

Federal Emergency Management Agency. 1995. Flood insurance study guidelines and specifications for
study contractors: Federal Emergency Management Report, FEMA 37. 200 p.

Federal Highway Administration. 2003. Manual on uniform traffic control devices. [Online]. Available:
http://mutcd.thwa.dot.gov [7/18/2007].

Federal Highway Administration. 2003b. Standard specifications for construction of roads and bridges
on federal highway projects. FP-03. [Online]. Available:
http://www.wfl.tha.dot.gov/design/specs/fp03.htm [7/9/07].

11—5



http://www.stream.fs.fed.us
http://mutcd.fhwa.dot.gov
http://www.wfl.fha.dot.gov/design/specs/fp03.htm

Stream Simulation

Federal Interagency Stream Restoration Working Group. 1998. Stream Corridor Restoration: Principles,
Practices, and Processes. PB 98158348. Available from National Technical Information
Service at. http://www.ntis.gov

Ferro, W. 1999. Evaluating friction factor for gravel-bed channel with high boulder concentration.
Journal of Hydraulic Engineering. 125(7): 771-778.

Fetherston, K. L.; Naiman, R. J.; Bilby, R. E. 1995. Large woody debris, physical process, and
riparian forest development in montane river networks of the Pacific Northwest.
Geomorphology, 13, 133-144.

Findlay, C. S.; Bourdages, J. 2000. Response time of wetland biodiversity to road construction on
adjacent lands. Cons. Biol. 14(1): 86-94.

Findlay, C. S.; Houlahan, J. 1997. Anthropogenic correlates of species richness in Southeastern Ontario
wetlands. Conservation Biology. 11: 1,000-1,009.

Fischenich, C.; Seal, R. 2000. Boulder clusters. Technical Note ERDC TN-EMRRP-SR-11. Vicksburg,
MS: U.S. Army Engineer Research and Development Center. Ecosystem Management
Restoration Research Program EMRRP Technical Notes Collection.
http://el.erdc.usace.army.mil/elpubs/pdf/sr11.pdf accessed 6/11/2007.

Fleming, D. F. 1989. Effects of spawning run delay on spawning migration of artic grayling. Fairbanks,
AK: University of Alaska, Alaska Cooperative Fisheries Research Unit, Unit
Contribution #29.

Food and Agriculture Organization of the United Nations. 2002. Fish passes - Design, dimensions and
monitoring. Originally published in German by the German Association for Water
Resources and Land Improvement (DVWK) in 1996. Translated and published in
English by Food and Agriculture Organization of the United Nations.

Forman, R. T. T.; Sperling, D.; Bissonette, J. A.;[and others]. 2003. Road Ecology. Washington: Island
Press. 481 p.

Franklin, I. R. 1980. Evolutionary change in small populations. In: Soulé, M. E.; Wilcox, B.A. (eds).
Conservation Biology: An Evolutionary-Ecological Perspective. Sunderland, MA:
Sinauer Associates. 135-149.

11—6


http://www.ntis.gov
http://el.erdc.usace.army.mil/elpubs/pdf/sr11.pdf

References

Fuller, W. B.; Thompson, S. E. 1907. The laws of proportioning concrete. Journal of the Transportation
Division, American Society of Civil Engineers. Volume 59. Paper No. 1053. 67-143.

Furniss, M. J.; Ledwith, T. S.; Love, M. A.; McFadin, B. C.; Flanagan, S. A. 1998. Response of road-
stream crossings to large flood events in Washington, Oregon, and Northern California.
9877-1806—SDTDC. In: Water-Roads Interaction Technology Series. San Dimas, CA:
U.S. Department of Agriculture, Forest Service, National Technology and Development
Program, San Dimas Technology and Development Center. 14 p.

Furniss, M. J.; Love, M.; Flanagan, S. A. 1997. Diversion potential at road-stream crossings.
9777-1814—SDTDC. In: Water-Roads Interaction Technology Series. San Dimas, CA:
U.S. Department of Agriculture, Forest Service, National Technology and Development
Program, San Dimas Technology and Development Center. 12 p.

Gehrals, G. E.; Berg, H. C. 1992. Geologic map of southeastern Alaska. U.S. Geological Survey
Miscellaneous Investigation Series MAP 1-1867. 24 p.

Gowan, C.; Young, M. K.; Fausch, K. D.; Riley, S. C. 1994. Restricted movement in resident stream
salmonids: a paradigm lost? Canadian Journal Fisheries and Aquatic Sciences. 51:
2,626-2,637.

Grant, G. 1988. The RAPID technique: a new method for evaluation of downstream effects of forest
practices on riparian zones. Gen. Tech. Rep. PNW-220. Portland, OR: U.S. Department
of Agriculture, Forest Service, Pacific Northwest Forest Research Station. 40 p.

Grant, G. E.; Swanson, F. J.; Wolman, M. G. 1990. Pattern and origin of stepped-bed morphology
in high-gradient streams, western Cascades, Oregon. Geological Society of America
Bulletin. 102, 340-352.

“ Hall, C. A. 1972. Migration and metabolism in a temperate stream ecosystem. Ecology. 53(4):
585-604.

Hanski, I.; Gilpin, M. E. 1991. Metapopulation dynamics: brief history and conceptual domain.
Biological Journal of the Linnean Society. 42: 3-16.

Hardison, C. H. 1971. Prediction error of regression estimates of streamflow characteristics at ungauged
sites. U.S. Geological Survey Professional Paper 750-C. 228-236.

11—7




Stream Simulation

Hardy, T.; Palavi, P.; Mathias, D. 2005. WinXSPRO, A channel cross section analyzer, user’s manual,
Version 3.0. Gen. Tech. Rep. RMRS-GTR-147. Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station. 95 p.

Harig, A. L.; Fausch, K. D. 2002. Minimum habitat requirements for establishing translocated cutthroat
trout populations. Ecological Applications. 12(2): 535-551.

Harrelson, C. C.; Rawlins, C. L.; Potyondy, J. P. 1994. Stream channel reference sites: an illustrated
guide to field technique. Gen. Tech. Rep. RM-245. Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station. 61 p.

Haschenburger, J. K. 1999. A probability model of scour and fill depths in gravel-bed channels. Water
Resources Research. 35, 2,857-2,869.

Hazlett, B.; Rittschof, D.; Rubenstein, D. 1974. Behavioral biology of the crayfish Orconectes virilis I.
Home Range. American Midland Naturalist. 92(2): 301-319.

Hey, R. D. 1997. Stable river morphology. In: Thorne, C. R.; Hey, R. D.; Newson, M. D. eds. Applied
Fluvial Geomorphology for River Engineering and Management. Chichester, U.K.:
Wiley and Sons. 223-236.

Hickin, E. J. 1984. Vegetation and river channel dynamics. Canadian Geography. 28, 111-126.

Hicks, D. M.; Mason, P. D. 1998. Roughness characteristics of New Zealand rivers. National Institute of
Water and Atmospheric Research, 1td. Water Resources Publications. Englewood, CO.
329 p.

Hooke, J. M. 1997. Styles of channel change. In: Thorne, C. R.; Hey, R. D.; Newson, M. D. eds. Applied
Fluvial Geomorphology for River Engineering and Management: Chichester, U.K.:
Wiley and Sons. 237-268.

Interagency Advisory Committee on Water Data. 1982. Guidelines for determining flood flow
frequency. Water Resources Council Bulletin 17B. 28 p.

Jackson, W. L.; Beschta, R. L. 1982. A model of two-phase bedload transport in an Oregon
coast range stream. Earth Surface Processes and Landforms. 7, 517-27.

11—8




References

Jarrett, R. D. 1985. Determination of roughness coefficients for streams in Colorado. Water-Resources
Investigations Report 85-4004. Denver, CO: U.S. Geological Survey. 54 p.

Johnson, P. A.; Gleason, G. L.; Hey, R. D. 1999. Rapid assessment of channel stability in vicinity of road
crossing. Journal of Hydraulic Engineering. 25(6): 645-651.

Julien, P. Y. 1995. Erosion and sedimentation. New York: Cambridge University Press. 280 p.

Katapodis, C. 2005. Developing a toolkit for fish passage, ecological flow management, and
fish habitat works. Journal of Hydraulic Research. 43(5): 451-467.

Keevin, T. M., Ph.D.; Hempen, G. L., Ph.D., PE., R.G. 1997. The environmental effects of underwater
explosions with methods to mitigate impacts. U.S. Army Corps of Engineers, August 97.
(https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/WaterX/waterl.
html#toc).

Knighton, D. 1998. Fluvial forms and processes: A new perspective. London: Arnold. 383 pp.

Komar, P. D. 1987. Selective grain entrainment and the empirical evaluation of flow competence.
Sedimentology. 34, 1,165-1,176.

Komar, P. D.; Carling, P. A. 1991. Grain sorting in gravel-bed streams and the choice of particle sizes for
flow-competence evaluations. Sedimentology. 38, 489-502.

Komar, P. D.; Li, Z. 1986. Pivoting analyses of the selective entrainment of sediments by shape and size
with application to grain threshold. Sedimentology. 33, 425-36.

Koster, E. H. 1978. Transverse ribs; their characteristics, origin, and paleohydraulic significance. In:
Miall, A. D. ed. Fluvial Sedimentology. Canadian Society of Petroleum Geologists.
Memoir 5, Calgary. 161-86.

Lang, M.; Love, M.; Trush, W. 2004. Improving stream crossings for fish passage. Report
prepared for U.S. Department of Commerce, National Marine Fisheries Service,
Southwest Region. Contract SOABNF800082 by Humboldt State University Foundation.
128 p.

11—9



https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/WaterX/water1.html#toc
https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/WaterX/water1.html#toc

Stream Simulation

Leigh, E. G., Jr. 1981. The average lifetime of a population in a varying environment. Journal of
Theoretical Biology. 90: 213-239.

Lemkuhl, J. F. 1984. Determining size and dispersion of minimum viable population for land
management planning and species conservation. Environmental Management. 8:
167-176.

Leopold, L. B.; Wolman, M. G.; Miller, J. P. 1964. Fluvial processes in geomorphology. New York:
Dover Publications, Inc.

Letcher, B. H.; Nislow, K. H.; Coombs, J. A.; O’Donnell, M. J.; Dubreuil, T. L. 2007. Population
response to habitat fragmentation in a brook trout population. Public Library of Science-
Biology.

Levy, S. 1997. Pacific salmon bring it all back home. BioScience. 47(10): 657-660.

Lewin, J.; Macklin, M. G.; Newson, M. D. 1988. Regime theory and environmental change—
irreconcilable concepts? In: White, W. R. ed. International conference on river regime.
Chichester, U.K.: Wiley and Sons. 431-445.

Limerinos, J. T. Determination of the Manning coefficient from measured bed roughness in natural
channels: U.S. Geological Survey Water-Supply Paper 1898-B. 47 p.

Linsley, R. K.; Kohler, M. A.; Paulhus, J. L. 1982. Hydrology for engineers. Third edition. New York:
McGraw-Hill Book Company. 508 p.

Lowe, W. H.; Bolger, D. T. 2002. Local and landscape-scale predictors of salamander abundance in New
Hampshire headwater streams. Conservation Biology. 16(1):183-193.

Macklin, M. G.; Lewin, J. 1997. Channel, floodplain and drainage basin response to
environmental change. In: Thorne, C. R.; Hey, R. D.; Newson, M. D. eds. Applied
Fluvial Geomorphology for River Engineering and Management. Chichester, U.K.:
Wiley and Sons. 15-45.

Madej, M. A. 2001. Development of channel organization and roughness following sediment pulses in
single-thread, gravel bed rivers. Water Resources Research. 37(8): 2,259-2,272.

11—10



References

McBain, S.; Trush, W. 2004. Attributes of Bedrock Sierra Nevada River Ecosystems. Stream Notes, January
2004. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain
Research Station, Stream Systems Technology Center. http://www.stream.fs.fed.us

McCuen, R. H. 2003. Modeling hydrologic change: statistical methods. Washington D.C.: Lewis
Publishers. 433 p.

Mclntosh, B. A.; Sedell, J. R.; Smith, J. E.; Wissmar, R. C.; Clarke, S. E.; Reeves, G. H.; Brown, L. A.
1994. Historical changes in fish habitat for select river basins of Eastern Oregon and
Washington. Northwest Science. 68 Special Issue.

Meyer J. L.; Strayer, D. L.; Wallace, J. B.; Eggert, S. L.; Helfman, G. S.; Leonard, N.E. 2007. The
contribution of headwater streams to biodiversity in river networks. Journal of the
American Water Resources Association. 43(1): 86-103.

Meyer-Peter, E.; Muller, R. 1948. Formulas for bed-load transport: Stockholm: International Association
of Hydraulic Engineering and Research. Proceedings 2nd Meeting. 39-64.

Meyers et al. 1992 as cited in Fausch, K. D.; Torgersen, C. E.; Baxter, C. V.; Li, H.-W. 2002. Landscapes
to Riverscapes: bridging the gap between research and conservation of stream fishes.
BioScience. 52(6): 483-498.

Moll, J. 1997. Glossary of water-road interaction terminology. In: Water/road interaction technology
series. 9777-1806—SDTDC. San Dimas, CA: U.S. Department of Agriculture, Forest
Service, National Technology and Development Program, San Dimas Technology and
Development Center. 16 p.

Montgomery, D. R.; Buffington, J. M. 1993. Channel classification, prediction of channel response, and
assessment of channel condition. Report TFW-SH10-93-002 prepared for the SHAMW
committee of the Washington State Timber, Fish, and Wildlife Agreement. 84 p.

Montgomery, D. R.; Buffington, J. M.; 1997. Channel classification, prediction of channel response, and
assessment of channel condition. GSA Bulletin. 109(5): 596-611.

Morita, K.; Yamamoto, S. 2002. Effects of habitat fragmentation by damming on the persistence of
stream-dwelling charr populations. Conservation Biology. 16(5): 1,318-1,323.

11—11



http://www.stream.fs.fed.us

Stream Simulation

Naiman, R. J.; Beechie, T. J.; Benda, L. E.; Berg, D. T.; Bisson, P. A.; MacDonald, L. H.;
M O’Connor, M. D.; Olson, P. L.; Steel, E. A. 1992. Fundamental elements of ecologically
healthy watersheds in the Pacific Northwest Coastal Ecoregion. In: Watershed
Management: Balancing Sustainability and Environmental Change, Naiman, R. J. ed.
New York: Springer-Verlag, Inc.

Nanson, G. C.; Croke, J. C. 1992. A genetic classification of floodplains. Geomorphology. 4, 459-486.

National Corrugated Steel Pipe Association (NCSPA). No date. Installation manual for corrugated steel
pipe, pipe arches, structural plate. [Online]. Available:
http://www.ncspa.org/images/InstallManual 00.pdf [12 July 2007].

Nelson, J. M.; Shreve, R. L.; McLean, S. R.; Drake, T. G. 1995. Role of near-bed turbulence structure in
bed transport and bed form mechanics. Water Resources Research. 31, 2,071-2,086.

Neville, H. M.; Dunham, J. B.; Peacock, M. M. 2006. Landscape attributes and life history variability
shape genetic structure of trout populations in a stream network. Landscape Ecology. 21:
901-916.

Newbury, R.; Gaboury, M. N. 1993. Stream analysis and fish habitat design: a field manual. Gibsons, BC
Canada: Newbury Hydraulics Ltd. [Online]. Available:
http://www.newbury-hydraulics.com. [7/6/07]

Northcote, T. G. 1997. Potamodromy in Salmonidae — living and moving in the fast lane. North
American Journal of Fisheries Management. 17: 1029-1,045.

recognition in trenching and shoring. OSHA technical manual section V chapter 2.
Washington D.C.: Office of Science and Technology Assessment. [Online] Available:
http://www.osha.gov/dts/osta/otm/otm_v/otm v _2.html [2007, July 27]

0 Occupational Health and Safety Administration (OSHA). 1999. Excavations: hazard

Omang, R .J. 1992. Analysis of the mangnitude and frequency of floods and the peak flow gaging
network in Montana. U.S. Geological Survey Water Resources Investigations Report
92-4048. Helena, MT.

Oregon Department of Transportation, Highway Department. 2005. Hydraulics Manual. [Online]. Available:
http://www.oregon.gov/ODOT/HWY/GEOENVIRONMENTAL/hyd manual info.shtml.
[16 July 2007]..

11—12


http://www.ncspa.org/images/InstallManual_00.pdf
http://www.newbury-hydraulics.com
http://www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html
http://www.oregon.gov/ODOT/HWY/GEOENVIRONMENTAL/hyd_
http://www.oregon.gov/ODOT/HWY/GEOENVIRONMENTAL/hyd_manual_info.shtml

References

Peake, S. 2004. An evaluation of the use of critical swimming speed for determination of
culvert water velocity criteria for smallmouth bass. Transactions of the American
Fisheries Society. 133: 1,472-1,479.

Pennsylvania Department of Environmental Protection (DEP). 2000. Erosion and sediment pollution
control program manual. [On-line]. Available:
http://www filtrexx.com/downloads/Penn_DEP_ Erosion and Sediment Control Manual.pdf
[2007, August 3].

Pfankuch, D. J. 1978. Stream reach inventory and channel stability evaluation: a watershed management
procedure. Unpublished report. Missoula, MT: U.S. Department of Agriculture, Forest
Service, Northern Region. 25 p.

Platts, W. S.; Megahan, W. F.; Minshall, G.W. 1983. Methods for evaluating stream, riparian, and biotic
conditions. Gen. Tech. Rep. INT-138. Ogden, UT: U.S. Department of Agriculture,
Forest Service, Intermountain Forest and Range Experiment Station. 70 p.

Plummer, M. V.; Mills, N. E.; Allen, S. L. 1997. Activity, habitat, and movement patterns of softshell
turtles (Trionyx spiniferus) in a small stream. Chelonian Conservation and Biology. 2(4):
514-520.

‘ Reed, D.F. 1981. Mule deer behavior at a highway underpass exit. Journal of Wildlife
Management. 45(2): 542-543.

Reid, I.; Bathurst, J. C.; Carling, P. A.; Walling, D. E.; Webb, B. W. 1997. Sediment Erosion, Transport,
and Deposition. In: Thorne, C. R.; Hey, R. D.; Newson, M. D. eds. Applied Fluvial
Geomorphology for River Engineering and Management. Chichester, U.K.: Wiley and
Sons. 96-133.

Reid, I.; Frostick, L. E. 1994. Fluvial sediment transport and deposition. In: Pye, K. (ed), Sediment
transport and depositional processes. Oxford: Blackwell Scientific Publications. 89-156.

Reid, I.; Frostick, L. E.; Latmn, J. T. 1985. The incidence and nature of bedload transport during flood

flows in coarse-grained alluvial channels. Earth Surface Processes and Landforms. 10,
33-44.

Richardson, E. V.; Simons, D. B.; Julien, P.Y. 1990. Highways in the River Environment. FHWA -
HI-90-016. Design and training manual for U.S. Department of Transportation, Federal
Highway Administration. 683 p.

11—13



http://www.filtrexx.com/downloads/
http://www.filtrexx.com/downloads/Penn_DEP_Erosion_and_Sediment_Control_Manual.pdf

Stream Simulation

Rieman, B. E.; Allendorf, F. W. 2001. Effective population size and genetic conservation criteria for bull
trout. North American Journal of Fisheries Management. 21: 756-764.

Rieman, B. E.; McIntyre, J. D. 1993. Demographic and habitat requirements for the conservation of bull
trout Salvelinus confluentus. Gen. Tech. Rep. INT-302. U.S. Department of Agriculture,
Forest Service, Intermountain Research Station.

Riggs, H. C. 1973. Regional analysis of streamflow characteristics. U.S. Geological Survey Techniques
of Water Resources Investigations, Book 4, Chapter B3. 15 p.

Rosgen, D. L. 1996. Applied river morphology. Pagosa Springs, CO: Wildland Hydrology.
Rosgen, D. L. 1994. A classification of natural rivers. Catena. 22, 169-199.

Rosgen, D. L. 2006. The cross-vane, w-weir and J-hook vane structures: their description, design and
application for stream stabilization and river restoration. Web-published by Wildland
Hydrology, Inc. Available: www.wildlandhydrology.com [June 2007].

Saldi-Caromile, K.; Bates, K.; Skidmore, P.; Barenti, J.; Pineo, D. 2004. Stream habitat
% restoration guidelines: final draft. Co-published by the Washington Departments of
Fish and Wildlife and Ecology and the U.S. Fish and Wildlife Service. Olympia, WA.
Available at http://wdfw.wa.gov/hab/ahg/shrg/

Schumm, S. A. 1977. The fluvial system. New York: Wiley and Sons.

Schumm, S. A.; Harvey, M. D.; Watson, C. C. 1984. Incised channels. Littleton, CO: Water Resources
Publications. 220 p.

Shaffer, M. L. 1981. Minimum population sizes for species conservation. BioScience. 31(2): 131-134.

Shaffer, M. L.; Samson, F. B. 1985. Population size and extinction: a note on determining critical
population sizes. American Naturalist. 125: 144-152.

Shvidchenko, A. B.; Pender, G. 2000. Flume study of the effect of relative depth on the incipient motion
of coarse uniform sediments. Water Resources Research. 36(2) 619-628.

11—14



http://www.wildlandhydrology.com
http://wdfw.wa.gov/hab/ahg/shrg/

References

Simon, A.; Downs, P. W. 1995. An interdisciplinary approach to evaluation of potential instability in
alluvial channels. Geomorphology 12. 215-232.

Simons, Li and Associates. 1982. Engineering analysis of fluvial systems. Fort Collins, CO. Simons, Li
and Associates. 1,128 p.

Soulé, M. E. 1980. Thresholds for survival: maintaining fitness and evolutionary potential. In: Soulé, M.
E.; Wilcox, B. A. eds. Conservation Biology: An Evolutionary-Ecological Perspective.
Sunderland, MA: Sinauer Associates. 151-167.

Stillwater Sciences. 2005. Santa Clara River Parkway Floodplain Restoration Feasibility Study:
Assessment of Geomorphic Processes (DRAFT REPORT). Prepared for the California
State Coastal Conservancy. Berkeley CA.
http://www.santaclarariverparkway.org/newsfolder/wkb/projects/scrfeasibility accessed
8/9/2006

Stuckey, M. H.; Reed, L. A. 2000. Techniques for estimating magnitude and frequency of peak flows for
Pennsylvania streams. U.S. Geological Survey Water resources Investigations Report
00-4189. 22 p.

Sumioka, D. L.; Kresch, D. L.; Kasnick, K. D. 1997. Magnitude and frequency of floods in Washington.
U. S. Geological Survey, Water Resources Investigations Report 97-4277. 91 p.

i Taylor, R. N.; Love, M. 2003. Fish passage evaluation at stream crossings. Part X, California
Salmonid Stream Habitat Restoration Manual, 1998 3rd edition. California Department
of Fish and Game. http://www.dfg.ca.gov/nafwb/manual.html accessed 1/6/06.

Thomas, B. E.; Hjalmerson, H. W.; Waltemeyer, S. D. 1993. Methods for estimating magnitude and
frequency of floods in the southwestern United States. U. S. Geological Survey Open
File Report 93-419. 91 p.

Thomas, D. M.; Benson, M. A. 1969. Generalization of streamflow characteristics from drainage
watershed characteristics. U.S. Geological Survey Open-File Report. 45 p.

Thomas, D. B.; Abt, S. R.; Mussetter, R. A.; Harvey, M. D. 2000. A design procedure for sizing step-
pool structures. Fort Collins CO: Mussetter Engineering, Inc. [Online] Available:
http://www.crwcd.org/page 5. [7/6/07]

11—15



http://www.santaclarariverparkway.org/
http://www.dfg.ca.gov/nafwb/manual.html
http://www.crwcd.org/page_5
http://www.santaclarariverparkway.org/newsfolder/wkb/projects/scrfeasibility
http://www.dfg.ca.gov/nafwb/manual.html
http://www.crwcd.org/page_5

Stream Simulation

Thorne, C. R. 1990. Effects of vegetation on riverbank erosion and stability. In: Thornes, J. B. ed.
Vegetation and Erosion. New York: Wiley and Sons. 125-144.

Thorne, C. R. 1997. Channel types and morphological classification, in Thorne, C. R.; Hey, R. D.;
Newson, M. D. eds. Applied Fluvial Geomorphology for River Engineering and
Management. Chichester, U.K.: Wiley and Sons. 175-222.

Thorne, C. R.; Allen, R. G.; Simon, A. 1996. Geomorphological river channel reconnaissance for
river analysis, engineering and management. Transactions of the Institute of British
Geographers 21. 469-483.

Thurow, R. F.; Lee, D. C.; Rieman, B. E. 1997. Distribution and status of seven native salmonids in
the interior Columbia River basin and portions of the Klamath River and Great Basins.
North American Journal of Fisheries Management. 17, 1,094-1,110.

Tinkler, K. J.; Wohl, E. E. 1998. A primer on bedrock channels. In Tinkler, K. J.; Wohl, E. E. eds. Rivers
over Rock: Fluvial Processes in Bedrock Channels. American Geophysical Union
Geophysical Monograph 107. 1-18.

Tobiason, S.; Jenkins, D.; Molash, E.; Rush, S. 2000. Polymer use and testing for erosion and
sediment control on construction sites: Recent experience in the Pacific Northwest.
In: Proceedings Conference 31, 21-25 February 2000. International Erosion Control
Association, Steamboat Springs, CO.

U. S. Army Corps of Engineers. 1994. Engineering and Design - Hydraulic Design of Flood
Control Channels. EM-1110-2-1601.
http://www.usace.army.mil/publications/eng-manuals/em1110-2-1601 accessed 1/20/06

U. S. Army Corps of Engineers. 1999. Ice Engineering. EM-1110-2-1612.

U. S. Army Corps of Engineers. 2006. Control and topographic surveying. EM-1110-1-1005. Final draft
at http://crunch.tec.army.mil/Information/Publications/em1110-1-1005draft/toc.htm.
accessed 3/5/2007.

U.S. Department of Agriculture, Forest Service. 1996. Managing roads for wet meadow ecosystem
recovery. FHWA-FLP-96-016. U.S. Department of Agriculture, Forest Service,
Southwestern Region.

11—16


http://www.usace.army.mil/publications/eng-manuals/em1110-2-1601
http://www.usace.army.mil/publications/eng-manuals/em1110-2-1601
http://www.usace.army.mil/publications/eng-manuals/em1110-2-1601
http://crunch.tec.army.mil/Information/Publications/em1110-1-1005draft/toc.htm

References

U.S. Department of Agriculture, Forest Service. 2003. Identifying bankfull stages in the eastern and
western United States. DVD. Fort Collins, CO: U.S. Department of Agriculture, Forest
Service, Rocky Mountain Research Station, Stream Systems Technology Center.

U.S. Department of Agriculture, Forest Service. 2005. Guide to identification of bankfull stage in the
northeastern United States. 4 CDs. Gen. Tech. Rep. RMRS-133-CD. Fort Collins, CO:
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station,
Stream Systems Technology Center.

U.S. Department of Agriculture, Natural Resources Conservation Service. 2001. Design of rock weirs.
Engineering Technical Note 13. Boise, ID: U.S. Department of Agriculture, Natural
Resources Conservation Service.

Vaughan, M. D. 2002. Potential impact of road-stream crossings (culverts) on the upstream
passage of aquatic macroinvertebrates. Report prepared for the USDA Forest Service.
[Online]. Available at: http://www.xerces.org/pubs_merch/ [30 July 2007].

Wilson, W. E.; Moore, J. E. eds. 1998. Glossary of hydrology. Alexandria, VA: American
Geological Institute. 248 p.

Washington Department of Fish and Wildlife. 2003. Integrated streambank protection guidelines.
Washington State Aquatic Habitat Guidelines Program.
http://wdfw.wa.gov/hab/ahg/ispgdoc.htm

Whitaker, J. G.; Jaeggi, M. N. R. 1982. Sediment availability and the predication of storm-period
sediment yields. In: Walling, D. E. ed. Recent Developments in the Explanation and
Prediction of Erosion and Sediment Yield. International Association of Hydrological
Sciences Publication 133. 177-194.

Whitaker, J. G. 1987. Sediment transport in step-pool streams. In Thorne, C. R.; Bathurst, J. C.; Hey,
R. D. eds. Sediment transport in gravel-bed rivers. Chichester, U.K.: Wiley and Sons.
545-570.

Wiberg, P. L.; Smith, J. D. 1987. Calculations of the critical shear stress for motion of uniform and
heterogeneous sediments. Water Resources Research. 23(8): 1,471-1,480.

Wiley, J. B.; Atkins, J. T., Jr.; Tasker, G. D. 2000. Estimating magnitude and frequency of peak
discharges for rural, unregulated streams in West Virginia. U.S. Geological Survey Water
Resources Investigations Report 00-4080. 93 p.

11—17



http://www.xerces.org/pubs_merch/
http://wdfw.wa.gov/hab/ahg/ispgdoc.htm

Stream Simulation

Williams, G. P. 1978. Bankfull discharge of rivers. Water Resources Research 14. 1,141-1,158.

Williamson, D. 1989. Geotechnical field methods. Engineering Field Notes. Washington DC: U.S.
Department of Agriculture, Forest Service, Engineering.

Wipfli, J. S.; Hudson, J. P.; Chaloner, D. T.; Caouette, J. P. 1999. Influence of salmon spawner densities
on stream productivity in Southeast Alaska. Canadian Journal of Fisheries and Aquatic
Science. 56, 1,600-1,611.

Wipfli, J. S.; Richardson, J. S.; Naiman, R. J. 2007. Ecological linkages between headwaters and
downstream ecosystems: transport of organic matter, invertebrates, and wood down

headwater channels. Journal of the American Water Resources Association. 43(1):
72-85.

Wipfli, M. S.; Gregovich, D. P. 2002. Export of invertebrates and detritus from fishless headwater
streams in southeastern Alaska: implications for downstream salmonid production.
Freshwater Biology. 47, 957-969.

Wissmar, R. C.; Smith, J. E.; McIntosh, B. A.; Li, H. W.; Reeves, G. H.; Sedell, J. R. 1994. A history
of resource use and disturbance in riverine basins of Eastern Oregon and Washington.
Northwest Science. 68 Special Issue.

Wohl, E. E.; Cenderelli, D. A. 2000. Sediment deposition and transport patterns following a reservoir
sediment release. Water Resources Research. 36, 319-333.

Wohl, E. E. 2000. Mountain Rivers: Washington, D.C.: American Geophysical Union. Water Resources
Monograph. 14, 320.

Wolman, M. G. 1954. A method of sampling coarse river-bed gravel. Transactions of American
Geophysical Union. 35, 951-56.

Wolman, M. G.; Miller, J. P. 1960. Magnitude and frequency of forces in geomorphic processes. Journal
of Geology. 68, 54-74.

11—18






