TABLE 1. MATRIX of DIAGNOSTICS / PATHWAYS AND INDICATORS

(Remember, the values of criteria presented here are NOT absolute, they may be adjusted for local watersheds given supportive documentation. See p. 7)
DIAGNOSTIC OR

 PATHWAY



INDICATORS

FUNCTIONING ADEQUATELY



FUNCTIONING AT RISK

FUNCTIONING AT UNACCEPTABLE RISK

SPECIES: 





Subpopulation Characteristics within subpopulation watersheds

Subpopulation Size

Mean total subpopulation size or local habitat capacity more than several thousand individuals.  All life stages evenly represented in the subpopulation.1

Adults in subpopulation are less than 500 but >50.1

Adults in subpopulation has less than 50. 1




Growth and Survival

Subpopulation has the resilience to recover from short term disturbances (e.g. catastrophic events, etc) or subpopulation declines within one to two generations (5 to 10 years). Subpopulation is fluctuating around an equilibrium or is growing.1

When disturbed, the subpopulation will not recover to predisturbance conditions within one generation (5 years).  Survival or growth rates have been reduced from those in the best habitats.  The subpopulation is reduced in size, but the reduction does not represent a long-term trend. 1 

There is a clear declining trend in subpopulation size.  Under current management, the subpopulation condition will not improve within two generations (5 to 10 years). 1 




Life History Diversity and Isolation

The migratory form is present and the subpopulation exists in close proximity to other spawning and rearing groups.  Migratory corridors and rearing habitat (lake or larger river) are in good to excellent condition for the species.  Neighboring subpopulations are large with high likelihood of producing surplus individuals or straying adults that will mix with other subpopulation groups. 1 

The migratory form is present but the subpopulation is not close to other subpopulations or habitat disruption has produced a strong correlation among subpopulations that do exist in proximity to each other. 1 

The migratory form is absent and the subpopulation is isolated to the local stream or a small watershed not likely to support more than 2,000 fish.1 



Subpopulation Trend

The subpopulation is characterized as increasing or stable.  At least 10+ years of data support this estimate.2

The subpopulation is characterized as stable or fluctuating in a downward trend.  At least 10+ years of data support this characterization.2 If less data is available and a trend can not be confirmed, a subpopulation will be considered at risk until enough data is available to accurately determine its trend.

The subpopulation is characterized as in rapid decline or is maintaining at alarmingly low numbers.  This is supported by a minimum of 5+ years of data.  



                        

Persistence and Genetic Integrity

Connectivity is high among multiple (5 or more) subpopulations with at least several thousand fish each.  Each of the relevant subpopulations has a low risk of extinction. 1 The probability of hybridization or displacement by competitive species is low to nonexistent.

Connectivity among multiple subpopulations does occur, but habitats are more fragmented. Only one or two of the subpopulations represent most of the fish production. 1 The probability of hybridization or displacement by competitive species is imminent, although no documented cases have occurred.

Little or no connectivity remains for rebounding subpopulations in low numbers, in decline, or nearing extinction.  Only a single subpopulation or several local populations that are very small or that otherwise are at high risk remain.1  Competitive species readily displace bull trout.  The probability of hybridization is high and documented cases have occurred.









HABITAT: 






Water Quality:

Temperature

7 day average maximum temperature in a reach during the following life history stages: 1, 3
incubation   2 - 5C

rearing        4 - 12 C

spawning    4 - 9C

also temperatures do not exceed 15C in areas used by adults during the local spawning migration 

7 day average maximum temperature in a reach during the following life history stages:1, 3
incubation    <2C or 6C

rearing <4C or 13 - 15 C

spawning   <4 C or 10C

also temperatures in areas used by adults during the local spawning migration sometimes exceeds 15C 

7 day average maximum temperature in a reach during the following life history stages:1, 3
incubation    <1C or >6C

rearing        >15 C

spawning  <4 C or  > 10C

also temperatures in areas used by adults during the local spawning migration regularly exceed 15C




Sediment (in areas of spawning and incubation)

Similar to chinook salmon 1:

 for example (e.g.):  < 12% fines (<0.85mm) in gravel4;

 e.g. <20% surface fines of <6mm5, 6

Similar to chinook salmon 1:

e.g. 12-17% fines (<0.85mm) in gravel4;

e.g. 12-20% surface fines 7

Similar to chinook salmon 1: e.g.  >17%  fines (<0.85mm) in gravel4;

e.g.  >20% fines at surface or depth in spawning habitat7




Chemical Contamination/

Nutrients

low levels of chemical contamination from agricultural, industrial and other sources, no excess nutrients, no CWA 303d designated reaches8

moderate levels of chemical contamination from agricultural, industrial and other sources, some excess nutrients, one CWA 303d designated reach8

high levels of chemical contamination from agricultural, industrial and other sources, high levels of excess nutrients, more than one CWA 303d designated reach8



Habitat Access:

Physical Barriers(address subsurface flows impeding fish passage under the pathway 'flow/hydrology")

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 Embeddedness in rearing areas (spawning and incubation areas were addressed under the indicator "sediment")

reach embeddedness <20%9, 10

reach embeddedness 20-30% 9,10

reach embeddedness >30%4,10




Large Woody Debris

current values are being maintained at greater than 80 pieces/mile that are >24"diameter and >50 ft length on the Coast 9, or >20 pieces/ mile >12"diameter >35 ft length on the East-side11 ; also adequate sources of woody debris are available for both long and short-term recruitment

current levels are being maintained at minimum levels desired for "functioning adequately", but potential sources for long term woody debris recruitment are lacking to maintain these minimum values

current levels are not at those desired values for "functioning adequately" and potential sources of woody debris for short and/or long term recruitment are lacking




Pool Frequency and Quality


pool frequency in a reach closely approximates 5:

Wetted width (ft)      #pools/mile
    0-5                           39

    5-10                         60

   10-15                        48

   15-20                        39

   20-30                        23

   30-35                        18

   35-40                        10

   40-65                          9

   65-100                        4

also, pools have good cover and cool water4, and only minor reduction of pool volume by fine sediment

pool frequency is similar to values in "functioning adequately", but pools have inadequate cover/temperature4, and/or there has been a moderate reduction of pool volume by fine sediment

pool frequency is considerably lower than values desired for "functioning adequately"; also cover/temperature is inadequate4, and there has been a major reduction of pool volume by fine sediment 




Large Pools

(in adult holding, juvenile rearing, and overwintering reaches where streams are >3m in wetted width at baseflow)

each reach has many large pools >1 meter deep4

reaches have few large pools (>1 meter) present4

reaches have no deep pools (>1 meter)4




Off-channel Habitat

(see reference 18 for identification of these characteristics)

watershed has many ponds, oxbows, backwaters, and other off-channel areas with cover; and side-channels are low energy areas4

watershed has some ponds, oxbows, backwaters, and other off-channel areas with cover; but side-channels are generally high energy areas4

watershed has few or no ponds, oxbows, backwaters, or other off-channel areas4




Refugia (see Checklist footnotes for definition of this indicator) 

habitats capable of supporting strong and significant populations are protected and are well distributed and connected for all life stages and forms of the species 12, 13

habitats capable of supporting strong and significant populations are insufficient in size, number and connectivity to maintain all life stages and forms of the species12, 13


adequate habitat refugia do not exist12



Channel Condition &

Dynamics:

Wetted Width/ Maximum Depth

Ratio in scour pools in a reach 


<107, 5


11 - 205


>205




Streambank

Condition

>80% of any stream reach has >90% stability5

50 - 80% of any stream reach has >90% stability5

<50% of any stream reach has >90% stability5




Floodplain 

Connectivity

off-channel areas are frequently hydrologically linked to main channel; overbank flows occur and maintain wetland functions, riparian vegetation and succession

reduced linkage of wetland, 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 

severe reduction in hydrologic 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 active channel length correlated with  human caused disturbance  

low to moderate increase in active channel length correlated with human caused disturbance

greater than moderate  increase in active channel length correlated with human caused disturbance



Watershed

Conditions:

Road Density &

Location

<1mi/mi5  13

1 - 2.4 mi/mi5  13

>2.4 mi/mi5 13




Disturbance

History

<15% ECA of entire watershed with no concentration of disturbance in unstable or potentially unstable areas, and/or refugia, and/or riparian area; and for NWFP area there is an additional criteria of 15% LSOG in watersheds14

<15% ECA of entire watershed but disturbance concentrated in unstable or potentially unstable areas, and/or refugia, and/or riparian area; and for NWFP area there is an additional criteria of 15% LSOG in watersheds14 

>15% ECA of 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




Riparian Conservation Areas (RHCA - PACFISH and INFISH)

 (Riparian Reserves - Northwest Forest Plan)

the riparian conservation areas provide adequate shade, large woody debris recruitment, and habitat protection and connectivity in subwatersheds, and buffers or includes known refugia for sensitive aquatic species (>80% intact), and adequately buffer impacts on rangelands: percent similarity of riparian vegetation to the potential natural community/ composition >50%15

moderate loss of connectivity or function (shade, LWD recruitment, etc.) of riparian conservation areas, or incomplete protection of habitats and refugia for sensitive aquatic species (70-80% intact), and adequately buffer impacts on rangelands : percent similarity of riparian vegetation to the potential natural community/composition 25-50% or better15  

riparian conservation areas are fragmented, poorly connected, or provides inadequate protection of habitats for sensitive aquatic species (<70% intact, refugia does not occur), and adequately buffer impacts on rangelands : percent similarity of riparian vegetation to the potential natural community/composition <25%15 




Disturbance Regime

Environmental disturbance is short lived; predictable hydrograph, high quality habitat and watershed complexity providing refuge and rearing space for all life stages or multiple life-history forms. 1 

Scour events, debris torrents, or catastrophic fires are localized events that occur in several minor parts of the watershed.  Resiliency of habitat to recover from environmental disturbances is moderate.

Frequent flood or drought producing highly variable and unpredictable flows, scour events, debris torrents, or high probability of catastrophic fire exists throughout a major part of the watershed.  The channel is simplified, providing little hydraulic complexity in the form of pools or side channels. 1



SPECIES AND HABITAT: 






Integration:



Habitat quality and connectivity among subpopulations is high.  The migratory form is present. Disturbance has not altered channel equilibrium.  Fine sediments and other habitat characteristics influencing survival or growth are consistent with pristine habitat.  The subpopulation has the resilience to recover from short-term disturbance within one to two generations (5 to 10 years).  The subpopulation is fluctuating around an equilibrium or is growing.1

Fine sediments, stream temperatures, or the availability of suitable habitats have been altered and will not recover to predisturbance conditions within one generation (5 years).  Survival or growth rates have been reduced from those in the best habitats.  The subpopulation is reduced in size, but the reduction does not represent a long-term trend.  The subpopulation is stable or fluctuating in a downward trend.  Connectivity among subpopulations occurs but habitats are more fragmented.1 


Cumulative disruption of habitat has resulted in a clear declining trend in the subpopulation size.  Under current management, habitat conditions will not improve within two generations (5 to 10 years).  Little or no connectivity remains among subpopulations.  The subpopulation survival and recruitment responds sharply to normal environmental events. 1 
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13  Lee, D.C., J.R. Sedell, B.E. Rieman, R.F. Thurow, J.E. Williams and others.  1997.  Chapter 4: Broadscale Assessment of Aquatic Species and Habitats.  In T.M. Quigley and S. J. Arbelbide eds "An Assessment of Ecosystem Components in the Interior Columbia Basin and Portions of the Klamath and Great Basins Volume III".  U.S. Department of Agriculture, Forest Service, and U.S. Department of Interior, Bureau of Land Management, Gen Tech Rep PNW-GTR-405.

14  Northwest Forest Plan, 1994. Standards and Guidelines for Management of Habitat for Late-Successional and Old-Growth Forest Related Species Within the Range of the Northern Spotted Owl.  USDA Forest Service and USDI Bureau of Land Management. 
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TABLE 2. CHECKLIST FOR DOCUMENTING ENVIRONMENTAL BASELINE AND 
EFFECTS OF PROPOSED ACTION(S) ON RELEVANT INDICATORS 
            
POPULATION AND

ENVIRONMENTAL BASELINE

(list values or criterion and supporting documentation)

EFFECTS OF THE ACTION(S)



DIAGNOSTICS/ PATHWAYS:




  INDICATORS


Functioning
   Adequately


Functioning

 
At Risk

Functioning 

at Unaccept-able Risk


Restore1


Maintain2


Degrade3



Subpopulation Characteristics:

 Subpopulation Size








 Growth and Survival








 Life History Diversity and Isolation








 Subpopulation Trend








 Persistence and Genetic Integrity








Water Quality:
  Temperature








  Sediment








  Chem. Contam./Nutrients








Habitat Access:
  Physical Barriers








Habitat Elements:
  Substrate Embeddedness








  Large Woody Debris








  Pool Frequency and Quality








  Large Pools








  Off-channel Habitat








  Refugia4








Channel Cond. & Dynamics:
 Wetted Width/Max.Depth Ratio








  Streambank Condition








  Floodplain Connectivity








Flow/Hydrology:
 Change in Peak/Base Flows








   Drainage Network Increase








Watershed Conditions:
  Road Density & Location








  Disturbance History








  Riparian Conservation Areas








  Disturbance Regime 








 Integration            








Watershed Name:                                                                                        Location:                                                     
1
For the purposes of this checklist, "restore" means to change the function of an "functioning at risk" indicator to "functioning adequately", or to change the function of a "functioning at unacceptable risk" indicator to "functioning at risk" or "functioning adequately" (i.e., it does not apply to "functioning adequately" indicators).  Restoration from a worse to a better condition does not negate the need to consult/confer if take will occur.

2
For 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).

3
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 "functioning at unacceptable risk" indicator may be further worsened, and this should be noted.  

4
Refugia = watersheds or large areas with minimal human disturbance having relatively high quality water and fish habitat, or having the potential of providing high quality water and fish habitat with the implementation of restoration efforts.  These high quality water and fish habitats are well distributed and connected within the watershed or large area to provide for both biodiversity and stable populations.

 (adapted from discussions on "Stronghold Watersheds and Unroaded Areas" in Lee, D.C., J.R. Sedell, B.E. Rieman, R.F. Thurow, J.E. Williams and others.  1997.  Chapter 4: Broadscale Assessment of Aquatic Species and Habitats.  In T.M. Quigley and S. J. Arbelbide eds "An Assessment of Ecosystem Components in the Interior Columbia Basin and Portions of the Klamath and Great Basins Volume III".  U.S. Department of Agriculture, Forest Service, and U.S. Department of Interior, Bureau of Land Management, Gen Tech Rep PNW-GTR-405).


TABLE 3. DICHOTOMOUS KEY FOR MAKING ESA 


DETERMINATION OF EFFECTS

1.
Are there any proposed/listed fish species and/or proposed/designated critical habitat in the watershed or downstream from the watershed?

NO
No effect

YES
 Go to 2

Will the proposed action(s) have any effect whatsoever1 on the species and/or critical habitat:

NO
No effect

YES
 Go to 3

3.
Does the proposed action(s) have the potential to hinder attainment of relevant  "functioning adequately" indicators (from table 2)?   

B.  NO
Go to 4

A.  YES
Likely to adversely affect

4.
Does the proposed action(s) have the potential to result in "take"1 of and proposed/listed fish species or destruction/adverse modification of proposed/designated critical habitat? 3
A.  There is a negligible (extremely low) probability of take of proposed/listed fish species or destruction/adverse modification of proposed/designated critical habitat.


Not likely to adversely affect

B.  There is more than a negligible probability of take of proposed/listed fish species or destruction/adverse modification of proposed/designated critical habitat. 


Likely to adversely affect
1
"Any effect whatsoever" includes small effects, effects that are unlikely to occur, and beneficial effects.  I.e.  A "no effect" determination is only appropriate if the proposed action will literally have no effect whatsoever on the species and/or critical habitat, not a small effect, an effect that is unlikely to occur, or a beneficial effect.

2
"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".

3
Document expected incidental take on reverse side of this key.

DOCUMENTATION OF EXPECTED  


INCIDENTAL TAKE
Name and location of action(s):____________________     Species:_____________

1. The proposed action may result in incidental take through which of the following mechanisms (underline as appropriate)?

Harm: Significant impairment of behavioral patterns such as breeding, feeding, sheltering, and others (identify).

Harass: Significant disruption of normal behavior patterns which include, but are not limited to, breeding, feeding, sheltering, or others (identify).

Pursue, Hunt, Shoot, Would, Capture, Trap, Collect.

2. What is the approximate duration of the effects of the proposed action(s) resulting in incidental take?

3. Which of the following life stages will be subject to incidental take (underline as appropriate)?

Fertilization to emergence (incubation)

Juvenile rearing to adulthood

Adult holding and overwintering

Spawning

4. What is the location of the expected incidental take due to the proposed action(s)?

Basin and watershed:

Stream reach and habitat units:

