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Walla Walla Basin Fish Habitat Enhancement Project

Monitoring Protocol for 

Habitat Enhancement Project Areas

Background:

The monitoring plan described below is designed to evaluate habitat recovery of fisheries restoration projects within the Walla Walla River Basin.  By monitoring the channel and riparian zone within each restoration project, CTUIR fisheries managers will be able to assess progress toward habitat restoration for salmonids.  

A variety of physical and biotic measures will be used to monitor salmon restoration efforts.  Monitoring will focus on factors that are not primarily controlled by upstream conditions so that measurable improvements can be detected in important elements of salmon habitat.  Habitat recovery will be measured in terms of regrowth of the riparian vegetation, vegetation structure and cover.  In addition, vegetative recovery is related to improvements in bank stability and channel morphology; therefore geomorphic characteristics will also be monitored.  Riparian recovery will undoubtedly cause improvements in water temperature, substrate conditions, and fish and macroinvertebrate populations, but local effects would be difficult to discern without great effort.  These broader parameters, though not useful for project specific monitoring, are more important when tracking comprehensive basin-wide recovery.

Materials and Supplies:

The crew will need a pencil, field book and set of data sheets (see Appendix A – Data Forms).  In addition, crews will need topographic maps of the project area, and field equipment that include the following:

· hip-chain, 

· flagging,

· permanent marking stakes

· compass, 

· camera, 

· water thermometer, 

· depth measuring rod,

· tape measure, 

· survey rod and hand level, and 

· convex spherical densiometer.  

All measurements should be taken in metric units when possible.  

Longitudinal survey:

Walk upstream along the thalweg of the channel and measure the stream length within the project area using a hip chain.  While walking the stream, identify individual channel habitat units.  Channel habitat units are relatively homogeneous lengths of the stream that are classified by channel bedform, water surface slope, and flow characteristics (e.g. riffle).  Unit classifications can be seen in “Appendix B – Channel Habitat Units”.  Measure the lengths of each habitat unit and the depths of all pools.  

Cross-sectional Survey:

Establish 2-10 cross-sectional transects within the project area (depending on project length), ensuring that transects are representative of the different vegetation coverages within the project area.  At each cross section, mark the transect with permanent stakes perpendicular to the stream’s thalweg (see Figure 1).  The transect will run the entire width of the project area (from fenceline to fenceline) unless it is more feasible to sample just the floodplain width (i.e.: Ken Brown’s property).  
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Figure 1 – Transect setup for monitoring surveys.

Stake a measuring tape across the width of the stream channel along the transect, and survey this cross section using a rod and hand level.  Record elevations at any major slope breaks within the active channel (see Figure 2).  Include the top of the bank, bankfull, water’s edge, bank toe and thalweg.  While collecting cross-sectional information, measure the wetted width and bankfull width.  Permanent transects should be easily locatable so that they can be repeated over time.
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Figure 2 – Survey all major slope changes across the active channel

Streamside Vegetation 

Using the categories in “Appendix C – Streamside Vegetation”, conduct a survey of vegetation along the transect.  Stretch a measuring tape from the top of the stream bank, away from the channel, to the end of the transect.  At every meter interval, categorize the predominate vegetation along that one-meter portion of the transect.  For example, your data sheet may look like the following:

From 0m – 2m: 
S  (shrubs)

From 2m – 7m: 
G (annual grasses and herbs)

From 7m – 15m: 
N (no vegetation)

Repeat this procedure on the opposite side of the stream.  If necessary, make additional notes on any important observations (i.e.: large weed infestations, recent evidence of fire, etc.).  This compiled information will be used to determine percent ground cover, and proportional vegetative composition indices.

Shade

Using the concave spherical densiometer, measure shade coverage within the stream channel.  Stand mid-channel along the transect, and take four readings facing upstream, downstream, to the right bank and to the left bank.  

Water Temperature

Take the stream’s water temperature at the thalweg of the channel using the thermometer.  

Photopoint

Take a photograph from one end of the transect across the floodplain for the purpose of long term vegetative monitoring.  

Land Use

Using simple field observation, determine the predominate land use of adjacent terraces and hill slopes not part of the riparian zone.  This is done using simple field observation. The categories for this classification system are in “Appendix D – Land Use”. 

Woody Debris

Categorize woody debris using the standards in shown in “Appendix E – Woody Debris”.  This classification system allows for five possible wood classes, each categorizing the complexity and amount of woody debris.

Bank Stability

Assign a qualitative description for the observed stability of both the right and left bank using the classification system in “Appendix F – Bank Classification”.

Substrate

Determine the percent distribution of substrate material into the six size classes shown below.  Estimate the distribution relative to the total area of the habitat unity (wetted area).  Round off each class to nearest 5-percent.

1. Silt and fine organic matter

2. Sand

3. Gravel (pea to baseball; 2-64 mm)

4. Cobble (baseball to bowling ball; 64-256 mm)

5. Boulders

6. Bedrock

APPENDIX A – DATA FORMS
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APPENDIX B – CHANNEL HABITAT UNITS

POOLS

PP
Plunge Pool:  Formed by scour below a complete or nearly complete channel obstruction (logs, boulders, or bedrock).  Substrate is highly variable.  Frequently, but not always, shorter than the active channel width.

SP
Straight scour Pool:  Formed by mid-channel scour.  Generally with a broad scour hole and symmetrical cross section.

LP
Lateral scour Pool:  Formed by flow impinging against one stream bank or partial obstruction (logs, rootwads, or bedrock).  Asymmetrical cross section.  Includes corner pools in meandering lowland or valley bottom streams.

TP
Trench Pool:  Slow flow with U or V-shaped cross section typically flanked by bedrock walls.  Often very long and narrow.

DP
Dammed Pool:  Water impounded upstream of channel blockage (debris jams, rock landslides).

BP
Beaver dam Pool:  Dammed pool formed by beaver activity.

AL
Alcove:  Most protected type of pool.  Alcoves are laterally displaced from the general bounds of the active channel.  Substrate is typically sand and organic matter.  Formed during extreme flow events or by beaver activity; not scoured during typical high flows.

BW
Backwater Pool:  Found along channel margins; created by eddies around obstructions such as boulders, rootwads, or woody debris.  Part of active channel at most flows; scoured at high flow.  Substrate typically sand, gravel, and cobble.

IP
Isolated Pool:  Pools formed outside the primary wetted channel, but within the active channel.  Isolated pools are usually associated with gravel bars and may dry up or be dependent on inter-gravel flow during late summer.  Substrate is highly variable.  Isolated pool units do not include pools of ponded or perched water found in bedrock depressions.

GLIDES
GL
Glide:  An area with generally uniform depth and flow with no surface turbulence.  Low gradient; 0-1% slope.  Glides may have some small scour areas but are distinguished from pools by their overall homogeneity and lack of structure.  Generally deeper than riffles with few major flow obstructions and low habitat complexity.
RIFFLES

RI
Riffle:  Fast, turbulent, shallow flow over submerged or partially submerged substrate.  Often with 5-15% of surface area with white water.  Generally broad, uniform cross section.  Low gradient; usually 0.5-2.0% slope.

RP
Riffle with Pockets:  Same flow and gradient as Riffle but with numerous sub-unit sized pools or pocket water created by scour associated with small boulders, wood, or streambed dunes and ridges.

RAPIDS

RB
Rapid with protruding Boulders:  Swift, turbulent flow including chutes and some hydraulic jumps.  Surface with 15-50% white water.  Exposed substrate composed of individual boulders, boulder clusters, and partial bars.  Moderate gradient; 2-4% slope.

RR
Rapid over Bedrock:  Swift, turbulent, “sheeting” flow over smooth bedrock.  Sometimes called chutes.  Little or no exposed substrate, 15-50% white water.  Moderate to steep gradient; 2-20% slope.

CASCADES

CB
Cascade over Boulders:  Very fast, turbulent flow; many hydraulic jumps, strong chutes and eddies; 30-80% white water.  Much of the exposed substrate composed of boulders organized into clusters, partial bars, or step-pool sequences.  High gradient; usually 3.5-10% slope, sometimes greater.

CR
Cascade over Bedrock:  Same flow characteristics as Cascade over boulders but structure is derived from sequence of bedrock steps.  Slope 3.5% or greater.

STEPS

Steps do not fit our general definition of channel units because they usually are much shorter than the channel width.  However, they are important, discrete breaks in channel gradient with 10 to >100% slope.  Steps are classified by the type of structure forming the step.

SR
Step over Bedrock (include hardpan and clay steps

SB
Step over Boulders

SC
Step over face of Cobble bar

SL
Step over Logs(s), branches

SS
Step created by Structure (culvert, weir, dam, beaver dam)

SPECIAL CASES

DU
Dry Unit:  Dry section of stream separating wetted channel units.  Typical examples are riffles with subsurface flow or portions of side channels separated by large isolated pools.  Record the length, active channel width, and other variables for the dry areas.

PD
Puddled:  Nearly dry channel but with sequence of small isolated pools less than one channel width in length or width.

DC
Dry Channel:  Section of the main channel or side channel that is completely dry at time of survey.  Record all unit data, use active channel width for width.

CC
Culvert Crossing:  Stream flowing through a culvert.  Record data as for other unit types.  Also record the height from the culvert lip to the stream surface (drop), diameter, and shape of culvert in the notes.

Taken from:

Oregon Department of Fish and Wildlife (ODFW).  1993.  Methods for stream habitat surveys:  Oregon Department of Fish and Wildlife, Aquatic Inventory Project.   Version 3.1, April 1993.  Kelly M.S. Moore, Kim K. Jones, and Jeffrey M. Dambacher.  Corvallis, OR.

APPENDIX C – STREAMSIDE VEGETATION

N
No vegetation (bare soil, rock)

B
Sagebrush (sagebrush, greasewood, rabbit brush, etc.)

G
Annual grasses and herbs

P
Perennial grasses, forbs, sedges and rushes

S
Shrubs (willow, salmonberry, some alder)

D
Deciduous dominated (canopy more than 70% alder, cottonwood, big leaf maple, or other deciduous species)

M
Mixed conifer/deciduous (approximately a 50:50 distribution)
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APPENDIX D – LAND USE

AG
Agricultural crop land

TH
Timber Harvest.  Active timber management including tree felling, logging, etc.  Not yet replanted.

YT
Young forest Trees.  Can range from recently planted harvest units to stands with trees up to 15 cm dbh.

ST
Second growth Timber.  Trees 15-30 cm dbh in generally dense, rapidly growing, uniform stands.

LT
Large Timber (30-90 cm dbh)

MT
Mature Timber (50-90 cm dbh)

OG
Old Growth Forest.  Many trees with 90+ cm dbh and plant community with old growth characteristics.

PT
Partial cut Timber.  Selection cut or shelterwood cut with partial removal of large trees.  Combination of stumps and standing timber.  If only a few live trees or snags in the unit, describe in notes.

FF
Forest Fire.  Evidence of recent charring and tree mortality.

BK
Bug Kill.  Eastside forests with >60% mortality from pests and diseases.  Enter bug kill as a comment in the notes when it is observed in small patches.

LG
Light Grazing Pressure.  Grasses, forbs and shrubs present, banks not broken down, animal presence obvious only at limited points such as water crossings.  Cow pies evident.

HG
Heavy Grazing Pressure.  Broken banks, well established cow paths.  Primarily bare earth or early successional stages of grasses and forbs present.

UR
Urban

RR
Rural Residential

IN
Industrial

MI
Mining
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Oregon Department of Fish and Wildlife (ODFW).  1993.  Methods for stream habitat surveys:  Oregon Department of Fish and Wildlife, Aquatic Inventory Project.   Version 3.1, April 1993.  Kelly M.S. Moore, Kim K. Jones, and Jeffrey M. Dambacher.  Corvallis, OR.

APPENDIX E – WOODY DEBRIS

Class 1
Woody debris absent or in very low abundance. No habitat complexity or cover created.
Class 2
Wood present, but contributes little to habitat complexity.  Mostly small, single pieces, creating little cover or complex flow patterns.  Ineffective at moderate to high discharge.

Class 3
Wood was present as combinations of single pieces and small accumulations.  Providing cover and some complex habitat at low to moderate discharge, less effective at high discharge

Class 4
Wood present with medium and large pieces comprising accumulations and debris jams that incorporate smaller rootwads and branches.  Good hiding cover for fish.  Woody debris providing cover and complex habitat that persists over most stream discharge levels.

Class 5
Wood present as large single pieces, accumulations, and jams that trap large amounts of additional material and create a variety of cover and refuge habitats.  Woody debris providing excellent persistent and complex habitat.  Complex flow patterns will exist at all discharge levels.
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APPENDIX F – BANK CLASSIFICATION

NE
Non-Erodible.  Stable bedrock, hardpan, or boulder-lined bank

BC
Boulder Cobble.  Stable matrix dominated by boulders and cobble combined with soil, vegetation, and large roots.

VS
Vegetated-Stabilized.  Vegetated and/or overhanging bank, partly or wholly stabilized by root systems.  Some exposed soils may be present, but with no evidence of recent bank failure.

AE
Actively Eroding.  Actively or recently eroding or collapsing banks.  Exposed soils and inorganic material.  Superficial vegetation may be present, but it does not contribute to bank stability.
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