Lower Columbia River Limiting Factors (Metrics?)
Total = 64
Passage Limiting Factors

1. Blockages to stream habitats because of structures,

2. Blockages to stream habitats because of impaired water quality or channel morphology,

3. Blockages to off‐channel habitats because of flow alteration, dikes, and levees,

4. Blockages to estuarine habitats because of dikes, levees, and tide gates,

5. Direct mortality because of structures, and

6. Direct mortality because of stranding in diversion channels.
Stream Flow Limiting Factors

7. Altered magnitude of flows (decreased low flows, increased peak flows),

8. Alterations to the duration of flow events,

9. Alterations to the rate of change of flow,

10. Alterations to the natural temporal pattern of stream flow,

11. Channel de‐watering,

12. Lack of channel forming flows,

13. Disrupted sediment transport processes, and

14. Increased contaminant transport (urban and agriculture runoff).

Water Quality Limiting Factors

15. Altered stream temperature regimes,

16. Reduced dissolved oxygen concentrations,

17. Excessive turbidity,

18. Nutrient over‐enrichment,

19. Bacteria, and

20. Chemical contaminants (from point and non‐point sources).

Habitat Diversity Limiting Factors

21. Complete loss of spawning, rearing, and/or migration habitats that normally provide good

survival conditions at critical times of the life cycle,

22. Lack of stable instream woody debris,

23. Altered habitat unit composition,

24. Lack of instream cover components,

25. Lack of habitat complexity,

26. Loss of habitat refugia,

27. Loss of access from one habitat to the next in the life cycle, and

28. Upland activities that compromise the creation, maintenance, and normal functioning of

important habitats.

Substrate and Sediment Limiting Factors

29. Embedded substrates,

30. Excessive suspended sediment (turbidity),

31. Fine sediment in gravels (redd smothering),

32. Lack of adequate spawning substrate,

33. Excessive build‐up of substrate, and

34. Lack of boulder cover.

Woody Debris Limiting Factors

35. Reduced bank stability,

36. Reduced cover habitat and refuge from predation,

37. Loss of retention of organic matter, such as salmon carcasses,

38. Lost substrate for macro invertebrate growth,

39. Reduced habitat‐forming vectors, and

40. Habitat simplification.

Channel Stability Limiting Factors

41. Bed scour,

42. Channel down‐cutting (incision),

43. Debris flows,

44. Landslides,

45. Bank failures,

46. Displacement of instream structural components, and

47. Redd displacement / smothering.

Riparian Limiting Factors

48. Reduced stream canopy cover (temperature impacts),

49. Reduced bank/soil stability,

50. Reduced floodplain roughness,

51. Reduced channel margin cover,

52. Altered nutrient exchange processes,

53. Disrupted hyporheic processes,

54. Reduced wood recruitment,

55. Altered species composition,

56. Exotic and/or noxious species, and

57. Loss of contaminant buffering capability.

Floodplain Limiting Factors

58. Reduced availability of floodplain habitats,

59. Altered nutrient exchange processes,

60. Increased channel bed incision and bank erosion,

61. Alterations to channel migration (restricted sediment‐flow equilibrium processes),

62. Downstream effects (flooding),

63. Disrupted hyporheic processes, and
64. Disrupted groundwater / surface water interactions.
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