NOAA Matrix of Pathways and Indicators
	PATHWAY 
	INDICATORS 
	PROPERLY 

FUNCTIONING 
	AT RISK 
	NOT PROPERLY 

FUNCTIONING 

	Water Quality: 
	Temperature 
	50-57° F1 
	57-60° (spawning) 

57-64° (migration &rearing)2 
	> 60° (spawning) 

> 64° (migration & rearing)2 

	
	Sediment/Turbidity
	< 12% fines (<0.85mm) in gravel3 , turbidity low 
	12-17% (west-side)3 , 12-20% (east-side)2 , 

turbidity moderate 
	>17% (west-side)3 , >20% (east side)2fines at 

surface or depth in spawning 

habitat2, turbidity high 

	Habitat Access: 
	Physical Barriers 
	any man-made barriers present 

in watershed allow upstream 

and downstream fish passage at 

all flows 
	any man-made barriers present 

in watershed do not allow 

upstream and/or downstream 

fish passage at base/low flows 
	any man-made barriers present 

in watershed do not allow 

upstream and/or downstream 

fish passage at a range of flows 

	Habitat Elements: 
	Substrate 
	dominant substrate is gravel or 

cobble (interstitial spaces clear), 

or embeddedness <20%3 
	gravel and cobble is 

subdominant, or if dominant, 

embeddedness 20-30%3 
	bedrock, sand, silt or small 

gravel dominant, or if gravel 

and cobble dominant, 

embeddedness >30%2 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Large Woody Debris
	Coast: >80 pieces/mile >24"diameter >50 ft. length4 ; 

East-side: >20 pieces/ mile 

>12"diameter >35 ft. length2 ; 

and adequate sources of woody 

debris recruitment in riparian 

areas 
	currently meets standards for properly functioning, but lacks 

potential sources from riparian 

areas of woody debris 

recruitment to maintain that 

standard 
	does not meet standards for properly functioning and lacks 

potential large woody debris 

recruitment 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	Pool Frequency
	meets pool frequency standards 
	meets pool frequency standards 
	does not meet pool frequency 

	
	
	(left) and large woody debris 
	but large woody debris 
	standards 

	
	channel width      # pools/mile 6
	recruitment standards for 
	recruitment inadequate to 
	

	
	5 feet                  184
	properly functioning habitat 
	maintain pools over time 
	

	
	10 "                 96 
	(above) 
	
	

	
	15 "                70
	
	
	

	
	20 "               56
	
	
	

	
	25 "               47
	
	
	

	
	50 "               26
	
	
	

	
	75 "              23
	
	
	

	
	100 "              18
	
	
	

	
	Pool Quality
	pools >1 meter deep (holding 

pools) with good cover and cool 

water3, minor reduction of pool 

volume by fine sediment 
	few deeper pools (>1 meter) 

present or inadequate 

cover/temperature3 , moderate 

reduction of pool volume by fine 

sediment 
	no deep pools (>1 meter) and 

inadequate cover/temperature3 , 

major reduction of pool volume 

by fine sediment 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Off-channel Habitat
	backwaters with cover, and low 

energy off-channel areas 

(ponds, oxbows, etc.)3 
	some backwaters and high 

energy side channels3 
	few or no backwaters, no off-

channel ponds3 

	
	
	
	
	

	
	
	
	
	

	
	Refugia (important remnant habitat for sensitive aquatic species) 
	habitat refugia exist and are 

adequately buffered (e.g., by 

intact riparian reserves); existing 

refugia are sufficient in size, 

number and connectivity to 

maintain viable populations or 

sub-populations7 
	habitat refugia exist but are not 

adequately buffered (e.g., by 

intact riparian reserves); existing 

refugia are insufficient in size, 

number and connectivity to 

maintain viable populations or 

sub-populations7 
	adequate habitat refugia do not 

exist7 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Channel Condition & 

Dynamics: 
	Width/Depth 

Ratio 
	<102,4 
	10-12 (we are unaware of any 

criteria to reference) 
	>12 (we are unaware of any 

criteria to reference) 

	
	Streambank Condition 
	>90% stable; i.e., on average, 

less than 10% of banks are 

actively eroding2 
off-channel areas are frequently 
	80-90% stable 

reduced linkage of wetland, 

 
	<80% stable 

severe reduction in hydrologic 

 

	
	
	
	
	

	
	Floodplain Connectivity 
	hydrologically linked to main 

channel; overbank flows occur and maintain wetland functions, 

riparian vegetation and 

succession 
	floodplains and riparian areas to 

main channel; overbank flows are reduced relative to historic 

frequency, as evidenced by 

moderate degradation of 

wetland function, riparian 

vegetation/succession 
	connectivity between off-

channel, wetland, floodplain and riparian areas; wetland 

extent drastically reduced and 

riparian vegetation/succession 

altered significantly 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Flow/Hydrology: 
	Change in Peak/ 

Base Flows 

 
	watershed hydrograph indicates 

peak flow, base flow and flow 

timing characteristics 

comparable to an undisturbed 

watershed of similar size, 

geology and geography 
	some evidence of altered peak 

flow, baseflow and/or flow timing 

relative to an undisturbed 

watershed of similar size, 

geology and geography 
	pronounced changes in peak 

flow, baseflow and/or flow 

timing relative to an 

undisturbed watershed of 

similar size, geology and 

geography 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Increase in 

Drainage Network
	zero or minimum increases in 

drainage network density due to 

roads8,9 
	moderate increases in drainage 

network density due to roads 

(e.g., .5%)8,9 
	significant increases in 

drainage network density due 

to roads (e.g., .20-25%)8,9 

	
	
	
	
	

	
	
	
	
	

	Watershed 
	Road Density & 

Location 
	<2 mi/mi²11, no valley bottom 

roads 
	2-3 mi/mi², some valley bottom 

roads 
	>3 mi/mi², many valley bottom 

roads 

	Conditions: 
	
	
	
	

	
	Disturbance 

History 
	<15% ECA (entire watershed) 

with no concentration of 

disturbance in unstable or 

potentially unstable areas, 

and/or refugia, and/or riparian 

area; and for NWFP area 

(except AMAs), $15% retention 

of LSOG in watershed10 
	<15% ECA (entire watershed) 

but disturbance concentrated in 

unstable or potentially unstable 

areas, and/or refugia, and/or 

riparian area; and for NWFP 

area (except AMAs), $15% 

retention of LSOG in 

watershed10 
	>15% ECA (entire watershed) 

and disturbance concentrated 

in unstable or potentially 

unstable areas, and/or refugia, 

and/or riparian area; does not 

meet NWFP standard for LSOG 

retention 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Riparian Reserves
	the riparian reserve system provides adequate shade, large woody debris recruitment, and habitat protection and connectivity in all subwatersheds, and buffers or includes known refugia for sensitive aquatic species (>80% intact),and/or for grazing impacts: percent similarity of riparian vegetation to the potential natural community/ composition >50%12 
	moderate loss of connectivity or function (shade, LWD recruitment, etc.) of riparian reserve system, or incomplete protection of habitats and refugia for sensitive aquatic species (.70-80% intact), and/orfor grazing impacts: percent similarity of riparian vegetation to the potential natural community/composition 25-50% or better12 
	riparian reserve system is fragmented, poorly connected, or provides inadequate protection of habitats and refugia for sensitive aquatic species (<70% intact), and/or for grazing impacts: percent similarity of riparian vegetation to the potential natural community/composition <25%12 
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2 Biological Opinion on Land and Resource Management Plans for the: Boise, Challis, Nez Perce, Payette, Salmon, Sawtooth, Umatilla, and Wallowa-Whitman National

Forests. March 1, 1995.

3 Washington Timber/Fish Wildlife Cooperative Monitoring Evaluation and Research Committee, 1993. Watershed Analysis Manual (Version 2.0). Washington Department of

Natural Resources.

4 Biological Opinion on Implementation of Interim Strategies for Managing Anadromous Fish-producing Watersheds in Eastern Oregon and Washington, Idaho, and Portions of

California (PACFISH). National Marine Fisheries Service, Northwest Region, January 23, 1995.

5 A Federal Agency Guide for Pilot Watershed Analysis (Version 1.2), 1994.

6 USDA Forest Service, 1994. Section 7 Fish Habitat Monitoring Protocol for the Upper Columbia River Basin.
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TABLE 2. CHECKLIST FOR DOCUMENTING ENVIRONMENTAL BASELINE AND EFFECTS OF PROPOSED ACTION(S) ON RELEVANT INDICATORS
	PATHWAYS: INDICATORS 
	ENVIRONMENTAL BASELINE 
	EFFECTS OF THE ACTION(S) 

	
	Properly 1 Functioning 
	At Risk1 
	Not Propr.1 Functioning 
	Restore2 
	.. Maintain 3 
	Degrade4 

	Water Quality: 

Temperature 
	
	
	
	
	
	

	Sediment
	
	
	
	
	
	

	Chem. Contam./Nut.
	
	
	
	
	
	

	Habitat Access:

 Physical Barriers 
	
	
	
	
	
	

	Habitat Elements: 
Substrate 
	
	
	
	
	
	

	Large Woody
	
	
	
	
	
	

	Debris Pool Frequency
	
	
	
	
	
	

	Pool Quality
	
	
	
	
	
	

	Off-Channel Habitat
	
	
	
	
	
	

	Refugia
	
	
	
	
	
	

	Channel Cond. & Dyn: 
Width/Depth Ratio 
	
	
	
	
	
	

	Streambank Cond.
	
	
	
	
	
	

	Floodplain Connectivity
	
	
	
	
	
	

	Flow/Hydrology: 
Peak/Base Flows 
	
	
	
	
	
	

	Drainage Network Increase
	
	
	
	
	
	

	Watershed Conditions: 
Road Dens. & Loc. 
	
	
	
	
	
	

	Disturbance History
	
	
	
	
	
	

	Riparian Reserves
	
	
	
	
	
	


Watershed Name:____________________________________________ Location:______________________________

1 These three categories of function ("properly functioning", "at risk", and "not properly functioning") are defined for each

indicator in the "Matrix of Pathways and Indicators" (Table 1 on p. 10 ).

2For the purposes of this checklist, "restore" means to change the function of an "at risk" indicator to "properly

functioning", or to change the function of a "not properly functioning" indicator to "at risk" or "properly functioning" (i.e., it

does not apply to "properly functioning" indicators).

3For the purposes of this checklist, "maintain" means that the function of an indicator does not change (i.e., it applies to all

indicators regardless of functional level).

4 For the purposes of this checklist, "degrade" means to change the function of an indicator for the worse (i.e., it applies to

all indicators regardless of functional level). In some cases, a "not properly functioning" indicator may be further

worsened, and this should be noted.
FIGURE 1. DICHOTOMOUS KEY FOR MAKING ESA

DETERMINATION OF EFFECTS

1. Are there any proposed/listed anadromous salmonids and/ or proposed/ designated

critical habitat in the watershed or downstream from the watershed?


NO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No effect

YES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May affect, go to 2
2. Does the proposed action(s) have the potential to hinder attainment of relevant properly functioning indicators (from table 2)?


YES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Likely to adversely affect

NO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Go to 3
3. Does the proposed action(s) have the potential to result in " take"1 of proposed/listed

anadromous salmonids or destruction/adverse modification of proposed/designated

critical habitat?

A. There is a negligible (extremely low) probability of take of proposed/listed

anadromous salmonids or destruction/adverse modification of habitat . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Not likely to adversely affect
B. There is more than a negligible probability of take of proposed/listed anadromous

salmonids or destruction/adverse modification of habitat. . . Likely to adversely affect
1 "Take" - The ESA (Section 3) defines take as "to harass, harm, pursue, hunt, shoot, wound, trap, capture, collect or attempt to engage in any such conduct". The USFWS (USFWS, 1994) further defines "harm" as "significant habitat modification or degradation that results in death or injury to listed species by significantly impairing behavioral patterns such as breeding, feeding, or sheltering" , and "harass" as "actions that create the likelihood of injury to listed species to such an extent as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding, feeding or sheltering" .
