Table 6. List of recommended habitat attributes to be collected and the estimated ability to cross­walk data collected at the site scale relative to ODFW, PIBO and EMAP methods.

	Attribute Name
	ODFW
	PIBO
	EMAP
	proposed
	Cross Walk Potential*

	Aquatic Invertebrates
	none
	benthic
	benthic
	benthic and drift
	High‐ same methods as PIBO and EMAP plus drift

	Channel Cross Sections
	Measures width and max depth of each habitat unit
	10 cross sections‐ systematic
	11 cross sections‐systematic
	cross section every habitat unit (approximately 30). Water depths at 25%, max, 75%, plus waters edge and bankfull
	Depends on how the information is used. If used to measure average widths and depths, and if all approaches give reasonable estimates then High potential to recreate PIBO and EMAP. High with ODFW

	Fish Cover
	Not specifically evaluated. Boulders and LWD counts
	Not specifically evaluated. LWD counts and undercut banks
	multiple categories
	same as EMAP+ LWD, boulders, and undercut banks
	High‐includes EMAP method which is highest level of detail.

	Habitat Units
	Hawkins 93 with additional categories for bed type (i.e. boulders or bedrock)
	pools type with strict
criteria and non‐pool
	Hawkins 1993, secondary HU based upon NWIFC 1999
	same as ODFW except more dimensions taken
	High‐ODFW approach is the highest resolution. Along with dimension, information can be rolled up to produced EMAP (although no secondary units) or PIBO

	Large Woody Debris
	Count pieces and measure when >0.15 cm diameter and 3m length: size classes: spatially explicit by habitat unit
	Count all pieces >0.1m diameter and 1 m in length: estimate dimensions, measure every 10th piece. Not spatially explicit
	Count pieces within size classes that are >0.10 cm diameter and 1.5 m length. Spatially explicit by habitat unit
	Use PIBO criteria but tie to habitat units. Can be summarized as in all other methods.
	High‐ Use PIBO method which is highest resolution and plus spatially explicit by habitat unit. Information can be summarized as in EMAP or ODFW.

	Longitudinal Profile
	Only max depth of habitat unit is measured
	NA
	Collect depths systematically (every reach length/100) plus max depth
	Collect along thalweg depths, beginning, middle, max depth of habitat unit and at gradient breaks (>90 measurements)
	Moderate‐ EMAP is perhaps more repeatable but may miss important gradient breaks


	Pools
	Use Hawkins 1993 and max depth
	Pool type as per

Hawkins 1993, max depth and pool tail

depth (1.5:1), only greater than 50% width, transect only if it happens to fall on the pool
	EMAP, Hawkins 1993. Depths from long pro, plus max depth and pool tail depth
	Hawkins et al. max depth, pool tail depth, gradient breaks along thalweg, transect across 0%, 50% of pool, depth elsewhere
	Mod‐High. Measurements allow summarization as in PIBO pool criteria or as EMAP

	Riparian Assessment
	visually estimate vegetation type and size class within one channel width along stream
	has separate protocol for riparian assessments
	visual estimate cover of three vegetation layers at 11 transects
	combination of remote sensing and visual estimate of same vegetation layers as EMAP at each habitat unit
	Mod ‐ High. Higher resolution than ODFW and EMAP and uses the same basic approach (i.e., how much cover is there). Does not provide species level assessment unlike PIBO

	Site Establishment
	GRTS design
	random within site selection criteria (i.e. lowest <3% gradient site in drainage on federal land)
	GRTS design
	GRTS design
	Not the same as PIBO. High for other programs.

	Site Length
	0.5‐1.0km
	categories based off of ~20 times bankfull
	40 times bankfull
	categories to include approximately 30 habitat units (300, 400, 1000m).
	Should provide similar site averages if sites in all programs are adequately long to capture site level characteristics.

	Shading/Solar Input
	clinometer
	not measured
	densiometer at transects
	solar pathfinder
	Mod for ODFW, EMAP. Solar pathfinder should be able to recreate clinometer estimates put more coverage


	Stream Banks
	percent eroding and undercut banks visually estimated
	bank angle (includes undercut), bank composition, and bank stability estimated at end pts of 20 transects (40 pts)
	bank angle (includes undercut)estimated at end pts of 21 transects (40 pts)
	undercut banks measured as a percent of habitat unit. Bank angle from geometry based on difference between bankfull and wetted elevations and widths.
	Undercut banks, moderate‐high for ODFW, moderate for PIBO or EMAP depending how well points estimate total %undercuts, bank angle‐

moderate? Must use PIBO and EMAP data to compare to method described.

	Substrate (general)
	visual: % of fines, sands, gravel, cobble, boulders per habitat unit
	NA
	NA
	same as ODFW
	High with ODFW

	% Fines
	see above
	pool tail grid. 50 points per grid, 3 grids per pool tail up to 10 pool tails
	only if transect goes across pool tail, will sediment classes be estimated
	Same as PIBO
	High for PIBO, Low for EMAP, low‐ Moderate for ODFW

	Embeddedness
	NA
	NA
	visual estimate
	NA
	Low‐ but may consider using EMAP methods based on recent ISEMP analyses

	Pebble Counts
	NA
	5 pebbles per transect (10 transects). Transects may land in pools or riffles.
	5 pebbles per transect (11 transects). Transects may land in pools or riffles.
	collect 200 particles within riffle habitat
	Low‐Mod for PIBO, EMAP, ODFW. Since sediment size is strongly related to habitat type, unless all transects in PIBO or EMAP land in riffles, should be different.

	Subsurface
	NA
	NA
	NA
	Shovel method as per Sutherland et al (2010)
	NA

	Water chemistry
	NA
	collect Alkalinity and Conductivity during visit
	EMAP has a water chemistry component beyond their physical surveys, else conductivity, DO, pH during visit
	collect Alkalinity, Conductivity, and pH during visit
	High for PIBO and EMAP for Alkalinity and Conductivity only

	Water Temperature
	NA
	Temp logger
	Temp logger
	Temp logger
	High





