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Habitat Evaluation Procedures Surveys
For CTUIR-BPA Wildlife Mitigation Projects, HEP Surveys are the accepted and required evaluation tool for measuring and establishing baseline wildlife habitat conditions and monitoring changes in habitat condition over time. Specific project objectives are related to protection and enhancement of wildlife habitats and are expressed in terms of habitat units (HU’s).  Habitat units were developed by the US Fish and Wildlife Service’s Habitat Evaluation Procedures (HEP), and are designed to track habitat gains and/or losses associated with mitigation and/or development projects.  Habitat Units for a given species are a product of habitat quantity (expressed in acres) and habitat quality estimates. Habitat variables range from 0 to 1, with an HSI of 1 providing optimum habitat conditions for the selected species.  One acre of optimum habitat provides one Habitat Unit.  

Habitat quality estimates are developed using Habitat Suitability Indices (HSI).  These indices are assigned based on direct measurement of quantifiable habitat variables such as vegetation height, cover, or other parameters, that are known to provide life history requisites for mitigation species. Model variables are quantifiable and measurable, and therefore surveys (measurements) are repeatable.  HEP surveys are typically scheduled at 5 to 10-year intervals to measure changes in habitat conditions. 

Target species are selected by an inter-agency HEP Team to represent the forested, grassland and riparian cover types. Selected species models include the mule deer (Ashley and Berger, 2000), blue grouse (USFWS, 1984), black-capped chickadee (Shcroeder, 1983), downy woodpecker (Schoerder, 1983), Western meadowlark (Schroeder, 1982), great blue heron (Short and Cooper, 1985), yellow warbler (Schroeder, 1982), and mink (Allen, 1986).  The selected species, their rationale for selection, and habitat variables, are provided in the table below.

Table 1.  Wildlife Mitigation Species and HEP Model Attributes.

Target Species
Life History & Habitat Types
Model Attributes

Downy Woodpecker (Picoides pubescens)
Secondary cavity excavator that feeds and reproduces in a tree environment.  Dependent on snag habitat for nesting and forested cover for foraging.  Diets consist of insects, seeds, and fruit.  Cover types include Forest and Riparian.
1.  Square feet basal area/acre

2.   # snags(>6” dbh)/acre



Black-Capped Chickadee 

(Parus atricopillus)
Forest dwelling bird dependent on snag habitat for nesting and forest canopy for foraging.  Cover types include Forest and Riparian. 
1.  % tree canopy closure

2.  Average height of overstory trees

3.   # snags (4-10” dbh) per acre

Great Blue Heron (Ardea herodias)
Carnivorous bird that forages on a variety of vertebrates in shallow water and small mammals.  Colonial nester that utilizes mature forest stands.  Sensitive to human activities.  Primarily Riparian Cover Type.  Suitable nesting habitat within 850 feet of open water.
1.  Distance between potential rest sites and foraging areas.

2.  Presence of a water body with suitable prey populations and foraging substrate

3.  A disturbance free zone up to 100m around potential foraging area

4.  Presence of forested cover types within 250 m of wetland (suitable nesting substrate)

5.  Presence of disturbance free zone around potential or active nest site (250m).

6.  Proximity of potential nest site to an active nest.

Yellow Warbler (Dendraica petechia)
Represents species that reproduce in riparian shrub habitat and makes extensive use of adjacent wetlands.  Riparian Cover Type.
1.  % deciduous shrub crown cover

2.  Avg height of deciduous shrub canopy

3.  % of deciduous shrub canopy comprised of hydrophytic shrubs

Spotted Sandpiper (Actitis macularia)
A representative of migratory shorebirds that utilize sparsely vegetated islands, mudflats, shorelines, and sand and gravel bars.  Riparian Cover Type.
1.  % herbaceous ground cover

2.  Distance of suitable nesting habitat from water (opt w/in 75’)

3.  % organic ground cover 

Mink

(Mustela vison)
Carnivorous furbearer, feeds on wide variety of vertebrates.  Utilizes shoreline and adjacent shallow water habitats.  Riparian Cover Type.
1.  % year w/surface water present

2.  % tree canopy cover

3.  % shrub canopy cover

4.  % canopy cover of emergent vegetation

5.  % canopy cover of trees and shrubs w/in 100m of wetland’s edge

6.  % shoreline cover

Western Meadowlark (Sturnella neglecta)
Upland bird species dependent on upland grasslands and shrub-steppe plant communities.  Nests in grassland cover habitat.  Forages primarily on insects and seeds.  Grassland Cover Type.
1.  % herbaceous canopy cover

2.  % herbaceous canopy cover composed of grass

3.  Avg.  height of herbaceous canopy (spring condition)

4.  Distance to perch

5.  % shrub crown cover

Blue Grouse (Dendragapus 

Obscurus)
Species associated with coniferous forest primarily in open habitats with a mixture of deciduous trees and shrubs.  Preference for forest edges and aspen groves during breeding period and forested habitats in winter.  Forest and Grass/Shrub Cover Types.
1.  % canopy cover of evergreen/aspen

2.  % shrub crown cover

3.  Avg.  height of shrub canopy

4.  %  herbaceous canopy cover

5.  Avg. height of herbaceous canopy

6.  Diversity of herbaceous spp.  (# of plant spp)
7.  Distance to forest cover types/edge

Mule Deer (Odocoileus hemionus)
Big game species associated with diverse array of forested and shrub cover types.   Preference for edge/ecotonal habitats.  Key winter range habitat includes cover habitat and forage resources.   Forest and Grass/Shrub Cover Types.
1.  % canopy closure pref shrubs <1.5m in height

2.  % canopy of shrubs <1.5m in height

3.  Mean shrub height

4.   # preferred shrubs

5.  % Canopy of palatable herbaceous spp.

6.  Presence of ag crops w/in 1 mile

7.  Solar radiation index (aspect)

8.  Open road density

9.  Topographic diversity

10.   % evergreen canopy >1.5m in height

Table 1 Con’t. Wildlife Mitigation Species and HEP Model Attributes.

Target Species
Life History & Habitat Types
Model Attributes

California Quail

(Lophortyx californicus)
Species associated with shrub-steppe/grassland habitat.  Feeds on seeeds and greens in brushy and grassland areas.  
1. %  Cover vegetation.

2. Ave. shrub height.

3. Distance to escape cover.

4. Ave. diameter of escape cover.

5. Distance between escape cover patches.



Mallard 

(Anas platyrhynchos)
Utilizes a broad range of cover types, including riparian herb, emergent wetlands, and islands for nesting, brood rearing, and wintering habitat. 
1. Distance between nest cover and emergent wetlands.

2. Height of nesting cover.

3. % Canopy cover.

4. Disturbance by people and dogs.

5. % Cover:% open water. 







HEP Survey Protocols – Protocols on the following pages address forested, riparian, and grassland cover types.  They are scheduled to be repeated on a 10-year basis to measure changes in habitat suitability for selected species.  Techniques utilized to measure habitat variables in the protocols are summarized in the following table.
Table 2.  Habitat variable measurement techniques for HEP Surveys.

Variable
Measurement Technique

Shrub species
Ocular identification

Topography/topographic diversity
Topographic map/GIS map

Aspect
Compass/topographic map

Size of wintering area
Aerial photograph/GIS map

Percent grass cover (includes residual vegetation)
1 square meter rectangle plot frame

Percent forb cover (includes residual vegetation)
1 square meter rectangle plot frame

Mean height herbaceous/residual vegetation
Tape measure

Percent shrub cover (mean)
Line intercept

Mean shrub height
Graduated rod/tape measure

Percent slope
Clinometer/topographic map

Visual obstruction reading (VOR) for general area
Robel pole (Robel et al.)

Percent of area with VOR>2 decimeters
Robel pole

Percent herbaceous plant cover 
1 square meter rectangle plot frame

Percent herbaceous cover composed of grass
1 square meter rectangle plot frame

Distance to perch sites
Tape measure/range finder

Percent cover preferred/all shrubs >1.5 meters
Line intercept

Number of preferred shrub species
Line intercept/direct count

Presence of agricultural crops
N/A

Road density
GIS

Percent evergreen canopy >1.5 meters in height
Line intercept/Moosehorn densiometer

% Ground vegetation cover
Square meter plot

Average shrub height
Graduated rod/tape

Distance to escape cover
Meter tape

Ave diameter of escape cover
Meter tape

Distance between escape cover patches
Meter tape

Distance between nest and emergent wetlands
Topographic/GIS map

Height of nesting cover
Graduated rod/tape

Human/Canine Disturbance 
Index

% cover:% open water
Ocular estimate










HEP Analysis

Upland Timber/Shrub Survey Protocol

Deer

Blue Grouse

Downy Woodpecker

Purpose

This protocol is designed for conducting Habitat Evaluation Procedures (HEP) surveys for mule deer, blue grouse, and downy woodpecker.  It is designed to provide guidance for measuring habitat variables contained in the HEP model for each species. 


Habitat Variables Measured and Measurement Techniques


Blue Grouse

-Percent shrub crown cover (line intercept)


-Average height of shrub canopy (line intercept, rod)


-Percent herbaceous canopy cover (line intercept by spp.)


Deer

-Percent canopy preferred shrubs < 1.5m high (line intercept)


-Percent canopy all shrubs < 1.5m high (line intercept)


-Mean shrub height (graduated rod)


-Number preferred shrub species (direct count)


-Percent canopy herbaceous species (sq m hoop)


-Percent evergreen canopy > 1.5m high (moosehorn densiometer)


Downy Woodpecker


-Basal Area in square feet (Prism, 10 factor)


-Snags/Acre (count w/in fixed radius plot of 12m) (>6”dbh, >6’ in height)

Protocol
1.
Establish transect (line intercept) starting point 300 feet within the cover type to avoid the influence of ecotone gradients and anthropogenic factors such as roads.  Starting points will be established during pre-field review. Transects are 1000’ segments with 100’ sub-segments. Transect length is determined using a “running mean” to estimate variance (95% probability of being within 10% of the true mean for percent herbaceous cover). Transect starting point also serves as a photopoints, with photo(s) taken in direction of azimuth, and to other landscape features as needed for ease of transect relocation.

2.
Record shrub intercept by species along entire transects. Intercept is measured in 10ths of feet (i.e., 1.6) on Form A for all species intersecting transect line (measuring tape).  Using a graduated rod, shrub height is measured using only those points where shrub foliage intercepts transect line.

3. 
Select circular plot/robel pole location points from random numbers table and record on left column of data sheets. If the first number (point 1A) is 23, then circular plot/robel pole measurements will be taken at the 23rd ft mark of the first 100’ sub-segment.  Two circular plots and one robel pole point are measured in each 100’ sub-segment.  The circular plots, used to make ocular estimates of herbaceous cover, are offset 5’ perpendicular to the transect line.  The robel pole is used to measure visual obstructions/hiding cover.  At a distance of 15 feet, two measurements are taken from the transect line in opposite directions from the robel pole, and two perpendicular to the transect line in opposite directions from the pole.  For each point, determine the percentage of the robel pole obscured.  Calculate the mean for the four measurements.

4. Using a factor 10 prism, measure and record square feet of basal area from plot center.  Facing forward on transect line, start count immediately to the right of transect line and rotate clockwise, making sure to keep prism over plot center.   Record basal area for live trees only.

5.
Record percent canopy closure at 10 foot intervals along transect using moosehorn densiometer, keeping a running tally for transect length.  Record average canopy closure on Form A for each 100 foot intercept segment (i.e., 6 hits/10 readings = 60% canopy closure).

6.
Establish random fixed radius plot (37.5 feet) at random point on 100’ sub-segment.  Facing transect origin, rotate clockwise collecting and recording square feet of basal area and snags within plot.  For each tree plot, note species in plot, average diameter, and average tree height.  If basal area/snag plot overlaps with previous basal area/snag plot, select a new random number for plot that will prevent overlap.

HEP Analysis

Riparian Survey Protocol

Yellow Warbler

Mink

Downy Woodpecker

Purpose
The protocol provides guidance for conducting HEP surveys for the Squaw Creek Watershed Project.  The protocol is designed to typify and describe habitat conditions for the yellow warbler, mink, and downy woodpecker.  Other riparian-dependent species includes the great blue heron which can be accomplished primarily from aerial photo interpretation and mapping.


Habitat Variables Measured and Techniques


Yellow Warbler

-Percent deciduous shrub crown cover (line intercept)


-Average height of deciduous shrub canopy (line intercept, rod)


-Percent of shrub canopy comprised of hydrophytic shrub (line intercept by spp.)


Mink

-Percent tree canopy cover (line intercept, moosehorn densiometer)


-Percent shrub canopy cover (line intercept)


-Percent canopy of emergent vegetation (line intercept)


-Percent cover trees/shrubs w/in 100m of wetland/riverine edge (line intercept, 


moosehorn densiometer)


-Percent shoreline cover w/in 1m of bank full or high water mark (line intercept)


Downy Woodpecker


-Basal Area in square feet (Prism, 10 factor)


-Snags/Acre (count w/in fixed radius plot of 12m) (>6”dbh, >6’ in height)

Protocol
1a.
Establish shoreline transect (line intercept) starting point along edge of high water mark.  Starting points will be established during prefield review.  The transect is to be run in 100 foot lengths with a total length of 1000 feet.  Record intercept in 10ths of feet (i.e., 1.6) on Form A for all cover that provides hiding cover for mink (i.e., tree, shrub, grass, overhang, rock, etc) within 3 feet of high water mark. Transect starting point also serves as a photopoint, with photo(s) taken in direction of azimuth, and to other landscape features as needed for ease of transect relocation.

1b. 
Record percent canopy closure at 10 foot intervals along transect using moosehorn densiometer, keeping a running tally for transect length.  Record average canopy closure on Form A for each 100 foot intercept segment (i.e., 6 hits/10 readings = 60% canopy closure).

2a.
Every 250 feet along shoreline transect, establish 250-foot lateral transect at right angles to shoreline.  This transect will project into adjacent floodplain.  Record intercept of trees and shrubs and their respective heights by species on Form B.  Alternate direction of successive lateral transects (90 degrees) from shoreline transect in order to maximize data representation for both sides of floodplain (See diagram).  


Lateral transects should extend up to toeslope of floodplain and up hill into plant communities within 100 feet of toeslope (assuming this distance is less than maximum 250 foot transect) in order to capture cover conditions along hillsides adjacent to floodplain.


*NOTE:  Measurements on lateral intercept begin at the edge of high water mark.  Do not record data within channel or include the width of channel in the 250’ transect.  Rather, begin lateral transect at opposite side of the channel at the high water mark.

2b.
Establish random fixed radius plot (37.5 feet) at random point on each lateral intercept.  Use random numbers on back of clipboard and locate center of plot at selected distance along intercept.  Collect and record square feet of basal area and snags w/in plot on Form B.


*NOTE: in event that vegetation (blackberry/other) presents barrier to establishing line intercept, establish random center point of fixed radius plot and run four 25 foot transects at 45 degree angles and collect data as above (i.e., line intercept).

HEP Analysis 

Grassland Survey Protocol

Western meadowlark

Purpose

This protocol is designed for conducting Habitat Evaluation Procedures (HEP) surveys for the Western meadowlark.  It is designed to provide guidance for measuring habitat variables contained in the HEP model for each species. 

Habitat Variables Measured and Measurement Techniques

Western Meadowlark

-Percent cover herbaceous plants (sq M hoop)


-Percent cover composed of grass (sq M hoop)


-Average height herbaceous canopy (Robel pole)


-Percent shrub canopy cover (sq M hoop)


-Distance to perch site (tape)


Protocol
1.
Establish transect starting point within grassland cover type.  Starting points will be established during prefield review.  Transects are divided into 50 m segments, with measurements taken at the end of each segment.  Transect length is determined using a “running mean” to estimate variance (95% probability of being within 10% of the true mean for percent herbaceous cover). Transect starting point also serves as a photopoint, with photo(s) taken in direction of azimuth, and to other landscape features as needed for ease of transect relocation.

2. Place robel pole in plot center. The robel pole is used to measure visual obstructions/hiding cover.  At a distance of 10 feet, two measurements are taken from the transect line in opposite directions from the robel pole, and two perpendicular to the transect line in opposite directions from the pole.  For each point, determine the percentage of the robel pole obscured.  Calculate the mean for the four measurements.

3. 
Using graduated rod/folding rule/tape, measure average and greatest height of the herbaceous canopy within the plot.

4.
Drop m2 hoop plot perpendicular to main transect line at 50 meters.  The plot should be offset 1 meter from the main transect, and subsequent plots should be placed on alternating sides of the main transect.  Use the m2 hoop to make ocular estimates of percent cover of herbaceous plants by species, shrub canopy cover by species, and percent of plot composed of grass vs. non-grass species.  

5. Use tape to measure distance to nearest perch from plot center.  Perch sites may include rock outcrops, fence posts, shrubs, etc.  The perch object should be higher than the average height of the herbaceous canopy measured in step 3.

Transect and Plot Diagram


HEP Analysis

Grassland/Shrub-Steppe

California Quail

Purpose

This protocol is designed for conducting Habitat Evaluation Procedures (HEP) surveys for California quail.  It is designed to provide guidance for measuring habitat variables contained in the HEP model. 


Habitat Variables Measured and Measurement Techniques


California Quail
-%  Cover vegetation (M2 hoop)

-Ave. shrub height (graduated rod)

-Distance to escape cover (meter tape)

-Ave. diameter of escape cover (meter tape)

-Distance between escape cover patches (meter tape)

Protocol
1.


2.


3. 


5.


6.


HEP Analysis

Grassland/Shrub-Steppe

Mallard

Purpose

This protocol is designed for conducting Habitat Evaluation Procedures (HEP) surveys for Mallard.  It is designed to provide guidance for measuring habitat variables contained in the HEP model. 


Habitat Variables Measured and Measurement Techniques


Mallard
-Distance between nest cover and emergent wetlands (meter tape)

-Height of nesting cover (graduated rod)

-% Canopy cover (M2 hoop)

-Disturbance by people and dogs (index)

-% Cover:% open water (ocular estimate)

Protocol
1.


2.


3. 


5.


6

Ecological Reconnaissance Surveys 

The ecological reconnaissance survey methodology was developed by Charles G. Johnson, USDA Forest Service Regional Ecologist, Baker Supervisor’s Office, Wallowa-Whitman National Forest.  The methodology was utilized in the development of the two regional guides, the Plant Associations of the Wallowa-Snake Province, Wallowa-Whitman National Forest (Johnson and Simon, 1987) and the Plant Associations of the Blue and Ochoco Mountains (Johnson and Clausnitzer, 1992).

Survey monitoring locations are selected to portray the variation within the plant communities across the project landscape.  Each plot is circular, and 10.93 meters in radius (375 square meters). When possible, plot centers are generally located in order to avoid areas with variation due to site disturbance.  However, disturbed areas may also be included to see how they change over time. The ecological condition or status of the vegetation is the foremost attribute evaluated in the decision to locate plots. A secondary rationale for plot center location is the desire to characterize a specific plant species in relation to the associated vegetation.  

Each survey and monitoring point is regarded as important for trend analysis and comparative analysis at two or more points in time.  Therefore, plots are permanently marked with metal stakes and recorded with a Global Positioning System datalogger.  The plot center is used as a camera point, with a general view taken from the plot center to the perimeter.  Additional photographic views are taken to aid in future plot location and vegetation characterization. A square meter is delineated using folding carpenter rulers at a point 5 feet distant from the plot center stake with the 5 foot mark in the center of the square yard.  This square meter defines an area that can be redefined in future years to assess the change in vegetation structure and composition

The reconnaissance vegetation is sampled following the photography by traversing throughout the circular area.  A species list is derived in this traverse and upon conclusion, ocular estimates are made of percent canopy coverage of all principle species found within the area to the nearest 5 percent.  Additional information recorded included surface cover by mosses and lichens, litter, bare ground, rock, gravel, and erosion pavement.

Environmental attributes are measured to conclude the survey, including: elevation, aspect, slope, position on the slope, the relief of the site, the micro relief of the plot, soils depth and texture and wildlife sign.

Data collected from the surveys is utilized to identify plant associations, their seral status and current condition, and the potential natural vegetation for the site. This information can be compared to intact or relict plant communities already surveyed by Johnson in the Blue Mountains to estimate a plant community’s current condition in relation to its potential condition.

Ecological reconnaissance surveys will be repeated on a 10-year basis to measure changes in plant community development.

Fish Habitat Surveys

Fish habitat surveys are based on methodology provided by Moore et al, (1993) and are typically conducted at 5 – 10 year intervals.  The Oregon Department of Fish and Wildlife (ODFW) Aquatic Inventory Project was designed to provide quantitative information on habitat condition for streams throughout Oregon.  Information obtained from the surveys may be used to establish monitoring programs and direct restoration efforts.

The methodology is designed to be compatible with other stream habitat inventory and classification systems (i.e. Rosgen 1985).  This compatibility is achieved by systematically identifying and quantifying valley and stream geomorphic features.  The resulting matrix of measurements and spatial relationships can then be translated into the nomenclature of a particular system.  For example, information summarized at the reach level (valley width, channel type, slope, terrace height and width, sinuosity, width depth, substrate) can be used to characterize the stream into one of the types described by Rosgen (1985).  

The process of conducting a stream survey involves collection of general information from maps and other sources and the direct observation of stream characteristic in the field.  This information is both collected and analyzed based on a hierarchical system of regions, basins, streams, reaches, and habitat units.  Supervisors are responsible for collecting the general information on regions and basins and for directing activities of the survey crews.  Survey teams collect field data based on stream, reach, and channel unit characteristics.  Region and basin data will is obtained primarily from maps, ODFW-EPA region and sub-region classifications, and Oregon River Information System codes.  

Each member of a crew is responsible for specific tasks.  The “estimator” focuses on the identification of channel unit characteristics.  The “numerator” focuses on the relative distribution of several attributes, verifies the length and width of a subset of units, and makes counts of boulders.  The “estimator” and “numerator” share the responsibility for describing reach characteristics, riparian conditions, identifying habitat unit types, and for quantifying the amount of large woody debris. 

One component of quality control and ground truthing involves marking units in the field.  A strip of plastic flagging is hung at each reach change, named tributary junction, and at other selected units. Flagging is marked with a unit number, date, and “ODFW-AQ_INV.”  These flags are then used to re-locate specific reaches and units for fish sampling and to link units and locations for repeat surveys.  Randomly selected stream segments are selected for repeat surveys during the field season.  Results will be compared to check variability between crews and habitat changes at different stream flow.

Each crew has a field book, data sheets, 7.5-minute scale topographic maps, compass, clinometer, camera, tape measure, and depth staff.

Reach header information (basin name, location, stream name, date, topographic map names, and names of the survey crew) are entered on the Reach Sheet.  Header information on the Unit Sheets will include the date, stream name, page number, total pages for the day, and name of the crew recording each set of variables.  

A log of activities is maintained in the field book.  Each day, the name of the stream and date are recorded.   The approximate distance covered and number of hours spent working on the stream are also recorded. 

A general description of each stream reach is made in paragraph form, and includes the riparian zone, features, and other items of note. 

Survey information collected for the basin, reach, and habitat unit scales, and for large woody material and riparian vegetation, includes the following.

Basin Information

This information is gathered prior to and during the course of the survey.  Map work and regional classification information must be collected in the office.  This information is used to group and classify streams and to provide general information for stream survey reports.  

Basin information recorded includes the following

1. Basin name

2. Stream name

3. Stream order

4. Drainage area and density

5. Elevation at the confluence with the receiving channel at the end of survey

6. Riparian vegetation community structure and size composition

7. Description of fish stock present

8. Description of any existing flow regulation devices

9. General description of land use

Reach Information

A reach is a length of stream as defined by some functional characteristic.  Reach characteristics such as valley type, channel form, adjacent landform, valley width index, vegetation, and/or the confluence with tributaries may be used to verify survey location and identify reach and stream segments within basin classification systems.  Data is collected for the following variables: 

1. Date

2. Reach

3. Unit Number

4. Channel Form

5. Valley Form

6. Valley width index

7. Land form

8. Streamside Vegetation 

9. Land Use

10. Water Temperature

11. Stream Flow

12. Location

13. Photo number and time

14. Reach notes

15. Sketches of channel and valley cross section

Habitat Units

Habitat units are relatively homogeneous lengths of stream that are classified by channel bedform, water surface slope, and flow characteristics.  With some exceptions, definitions of habitat units are scaled to the active channel width.  Units are identified and data recorded when the length of the unit is equal to or greater than the active channel width.  Habitat unit information is recorded by the “estimator” and includes the following:

1. Reach

2. Unit

3. Unit Type

4. Pools

5. Glides

6. Riffles

7. Rapids

8. Cascades

9. Steps

10. Special cases

11. Channel type

12. Percent flow

13. Unit length

14. Unit Width

15. Slope

16. Channel exposure

17. Aspect

18. Active Channel Width

19. Active channel height

20. Terrace width

21. Terrace height

22. Valley width index

23. Notes

Additional Habitat unit information recorded by “numerator” includes

1. Unit Depth

2. Verified length/width

3. Substrate

4. Boulder count

5. Bank Classification

6. Percent undercut bank

7. Wood class

8. Comment Classes

9. Notes

Large Wood Inventory

Wood data is also recorded with the objective of applying a standardized and consistent methodology to obtain quantitative estimates of wood volume and distributions within stream reaches. Information is used to evaluate effects on fish habitat and channel structure and to make quantitative comparisons between streams.  Information recorded includes:

1. Debris configuration

2. Debris type

3. Debris location

4. Diameter class

5. Length class

6. Notes.

Riparian Inventory

A riparian inventory is conducted and designed to provide additional quantitative information on the species composition, abundance, and size distribution of riparian zone vegetation.  The riparian inventory consists of a belt transect extending across the riparian zone perpendicular to the stream channel on each side.  Transects are conducted once every 30 units and at the beginning of new reaches.  

Transects begin at the margin of the active channel, or where the initial band of riparian trees starts, and extend 30 meters as measured on the ground.  Transects are 5 meters wide and are subdivided into three 10 meter zones.  In very steep or wide riparian areas, transects may be extended beyond 30 meters and additional sections added.

One member of the crew extends the tape measure out from the stream channel.  The other follows and uses a depth staff to determine if trees within the area are to be counted. Any tree that can be touched with the depth staff extended from either side of the body is counted.

The following entries are completed on the riparian survey form:

1. Unit number

2. Side

3. Zone (subdivision of transect)

4. Geomporphic surface

5. Slope

6. Canopy closure

7. Shrub cover

8. Grass and forb cover

9. Tree Group (hardwood or conifer)

10. Count of trees by size class

11. Notes.

Stream habitat surveys as described above will be repeated under the Umatilla Basin Natural Production and Monitoring and Evaluation project and incorporated into the Squaw Creek Watershed Project

Fish Population Surveys

Fish population surveys are conducted by electro-fishing fish habitat units (pools, riffles, glides, etc) immediately following the habitat survey.  Population estimates are then extrapolated to the total number of habitat units surveyed.  Population surveys will be conducted at 10-year intervals to measure changes in fish population numbers and species composition. Fish population surveys are completed under the Umatilla Basin Natural Production and Monitoring and Evaluation project.

Spawning Surveys

Summer steelhead spawning are conducted on an annual basis to monitor trends in the number of spawning adults.  Spawning surveys are conducted by a pair of biologist walking the stream three times, typically between March and May, and counting all visible redds and adults.  Redds are flagged and dated to prevent recounts.  Total counts are obtained following completion of the third survey.    Summer steelhead spawning surveys are completed under the Umatilla Basin Natural Production and Monitoring and Evaluation project.
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