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Pre-enhancement, 2020 
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Boaz Gros-Balthazard, May 2020  
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Depth and Velocity 

Table 1. Areas and percentages of: wetted area, optimal depth and velocity, and optimal hydraulic 
habitat within the Boaz Gros-Balthazard enhancement reach, May 2020. 

Boaz Gros-
Balthazard Pre-
enhancement 
May 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

(ft2) 

2.0 – 4.0 
ft 

(ft2) 

Total 
(ft2) 

< 0.5 ft/s 
(ft2) 

0.5 – 2.0 
ft 

< 0.5 ft/s 
(ft2) 

2.0 – 4.0 
ft 

< 0.5 ft/s 
(ft2) 

Total 
(ft2) 

Main channel area 37,946 26,098 7,339 33,437 10,356 5,701 1,799 7,500 

Main channel % of 
wetted area 

100% 69% 19% 88% 27% 15% 5% 20% 
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Figure 1. Measured water depth within the Boaz Gros-Balthazard enhancement reach, May 2020. 



15 

 

 
Figure 2. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Boaz Gros-
Balthazard enhancement reach, May 2020. 
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Figure 3. Measured water velocity within the Boaz Gros-Balthazard enhancement reach, May 
2020. 
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Figure 4. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Boaz Gros-Balthazard 
enhancement reach, May 2020. 
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Figure 5. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Boaz Gros-Balthazard enhancement reach, May 2020. 
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Habitat Types and Shelter Values 

Table 2. Habitat, types, shelter value, percent cover, and shelter score for main channel habitat 
units within the Boaz Gros-Balthazard enhancement reach, May 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Flatwater 2 30 60 

HU02 Pool 3 45 135 

HU03 Flatwater 3 45 135 

HU04 Flatwater 3 70 210 

HU05 Riffle 3 45 135 

HU06 Flatwater 3 30 90 

HU07 Riffle 3 25 75 

Pool: riffle 1: 2 (0.50)   Avg = 120 
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Figure 6. Habitat unit number and type within the Boaz Gros-Balthazard enhancement reach, 
May 2020.  
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Figure 7. Habitat unit shelter scores within the Boaz Gros-Balthazard enhancement reach, May 
2020. 
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Habitat Unit, Site, and Reach Ratings
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Table 3. Habitat unit ratings for the Boaz Gros-Balthazard enhancement reach May 2020. 
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Figure 8. Habitat unit ratings for the Boaz Gros-Balthazard enhancement reach, May 2020. 
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Table 4. Pre-enhancement average feature, habitat unit, site, and reach ratings for the for the Boaz Gros-Balthazard enhancement 
reach, May 2020. 
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Figure 9. Pre-enhancement site and reach rating for the Boaz Gros-Balthazard enhancement 
reach May 2020. 
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Feature and Habitat Unit Checklists
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Table 5. Pre-enhancement Adaptive Management Plan targeted checklist for the Boaz Gros-Balthazard enhancement reach, May 2020. 
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Table 6. Pre-enhancement Adaptive Management Plan full checklist for the Boaz Gros-Balthazard enhancement reach, May 2020. 
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Post-effective Flow, 2020 
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Weinstock, November 2020  
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Depth and Velocity 
Table 7. Areas and percentages of: wetted area, optimal depth and velocity, and optimal hydraulic 
habitat within the Weinstock enhancement reach, November 2020. 

Weinstock 
Post-effective 
flow 
November 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 34,250  12,709  12,130  24,839  15,025  5,331  3,692  9,022  

Side channel area 12,119  6,581  4,385  10,966  4,580  2,391  1,091  3,482  

Total area 46,369  19,290  16,516  35,805  19,605  7,722  4,782  12,505  

Main channel % of 
wetted area 

74% 37% 35% 73% 44% 16% 11% 26% 

Side channel % of 
wetted area 

26% 54% 36% 90% 38% 20% 9% 29% 

Total % of wetted 
area 

100% 42% 36% 77% 42% 17% 10% 27% 
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Figure 10. Measured water depth within the Weinstock enhancement reach, November 2020. 
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Figure 11. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Weinstock 
enhancement reach, November 2020. 
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Figure 12. Measured water velocity within the Weinstock enhancement reach, November 2020. 
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Figure 13. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Weinstock enhancement 
reach, November 2020. 
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Figure 14. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Weinstock enhancement reach, November 2020. 
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Habitat Types and Shelter Values 

Table 8. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Weinstock enhancement reach, November 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Pool 3 50 150 

HU02 Riffle 3 20 60 

HU03 Pool 3 35 105 

HU04 Pool 3 15 45 

HU05 Flatwater 2 10 20 

HU06 Pool 3 15 45 

HU07 Riffle 3 20 60 

HU08 Pool 3 40 120 

HU09 Riffle 1 10 10 

HU10 Pool 2 10 20 

HU11 Flatwater 3 40 120 

HU12 Flatwater 2 45 90 

HU13 Pool 3 25 75 

HU14 Flatwater 1 10 10 

HU15 Pool 1 15 15 

HU16 Riffle 3 40 120 

HU17 Pool 3 45 135 

Pool: riffle 11:4 (2.75)   Avg = 71 
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Figure 15. Habitat unit number and type within the Weinstock enhancement reach, November 
2020. 
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Figure 16. Habitat unit shelter scores within the Weinstock enhancement reach, November 
2020. 
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Feature, Habitat Unit, Site, and Reach Ratings 
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Table 9. Post-effective flow feature ratings for the Weinstock enhancement reach November 2020. 
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Table 9. Post-effective flow feature ratings for the Weinstock enhancement reach November 2020. 
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Figure 17. Enhancement sites and features within the Weinstock enhancement reach, 
November 2020. 
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Figure 18. Feature ratings for the Weinstock enhancement reach, November 2020. 



46 

 

Table 10. Post-effective flow habitat unit ratings for the Weinstock enhancement reach September 2020. 
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Table 10. Post-effective flow habitat unit ratings for the Weinstock enhancement reach September 2020. 
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Figure 19. Habitat unit ratings for the Weinstock enhancement reach, November 2020. 
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Table 11. Post-effective flow average feature, average habitat unit, site, and reach ratings for the Weinstock enhancement reach, 
November 2020. 
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Figure 20. Post effective flow site ratings for the Weinstock enhancement reach, November 
2020. 
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Figure 21. Post-effective flow reach rating for the Weinstock enhancement reach, November 
2020. 
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Feature and Habitat Unit Checklists 



53 
 

Table 12. Adaptive Management Plan targeted checklist for the Weinstock enhancement reach, November 2020. 
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Table 12. Adaptive Management Plan targeted checklist for the Weinstock enhancement reach, November 2020. 
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Table 13. Adaptive Management Plan full checklist for the Weinstock enhancement reach, November 2020. 
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Table 13. Adaptive Management Plan full checklist for the Weinstock enhancement reach, November 2020. 
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Gallo, September 2020  
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Depth and Velocity 
Table 14. Areas and percentages of: wetted area, optimal depth and velocity, and optimal 
hydraulic habitat within the Gallo enhancement reach, September 2020. 

Gallo 
Post-
enhancement 
September 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 49,177 18,907 17,256 36,163 20,406 6,818 6,216 13,034 

Side channel area 34,399 12,613 11,707 24,319 23,838 7,282 8,304 15,587 

Total area 83,576 31,520 28,963 60,483 44,244 14,100 14,521 28,621 

Main channel % of 
wetted area 

59% 38% 35% 74% 41% 14% 13% 27% 

Side channel % of 
wetted area 

41% 37% 34% 71% 69% 21% 24% 45% 

Total % of wetted 
area 

100% 38% 35% 72% 53% 17% 17% 34% 
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Figure 22. Measured water depth within the Gallo enhancement reach, September 2020.  
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Figure 23. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Gallo 
enhancement reach, September 2020. 
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Figure 24. Measured water velocity within the Gallo enhancement reach, September 2020.   
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Figure 25. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Gallo enhancement 
reach, September 2020. 
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Figure 26. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Gallo enhancement reach, September 2020. 
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Habitat Types and Shelter Values 

Table 15. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Gallo enhancement reach, September 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Riffle 2 15 30 

HU02 Pool 3 45 135 

HU03 Alcove 3 80 240 

HU04 Riffle 3 30 90 

HU05 Riffle 2 25 50 

HU06 Pool 3 30 90 

HU07 Riffle 1 5 5 

HU08 Pool 3 30 90 

HU09 Pool 3 80 240 

HU10 Riffle 1 10 10 

HU11 Pool 3 30 90 

HU12 Riffle 1 5 5 

HU13 Pool 3 90 270 

HU14 Riffle 2 20 40 

HU15 Riffle 3 55 165 

HU16 Riffle 2 25 50 

HU17 Pool 3 65 195 

HU18 Riffle 2 35 70 

Pool: riffle 7:10 (0.70)   Avg = 104 
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Figure 27. Habitat unit number and type within the Gallo enhancement reach, September 2020. 
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Figure 28. Habitat unit shelter scores within the Gallo enhancement reach, September 2020. 
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Feature, Habitat Unit, Site, and Reach Ratings 



68 
 

Table 16. Post-enhancement feature ratings for the Gallo enhancement reach September 2020. 
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Table 16. Post-enhancement feature ratings for the Gallo enhancement reach September 2020. 
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Table 16. Post-enhancement feature ratings for the Gallo enhancement reach September 2020. 
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Table 16. Post-enhancement feature ratings for the Gallo enhancement reach September 2020. 
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Figure 29. Enhancement sites and features within the Gallo enhancement reach, September 
2020. 
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Figure 30. Feature ratings for the Gallo enhancement reach, September 2020. 
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Table 17. Post-enhancement habitat unit ratings for the Gallo enhancement reach September 2020. 
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Figure 31. Habitat unit ratings for the Gallo enhancement reach, September 2020. 
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Table 18. Post-enhancement average feature, average habitat unit, site, and reach ratings for the Gallo enhancement reach, 
September 2020. 
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Figure 32. Post enhancement site ratings for the Gallo enhancement reach, September 2020. 
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Figure 33. Post-enhancement reach rating for the Gallo enhancement reach, September 2020. 
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Feature and Habitat Unit Checklists 
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Table 19. Adaptive Management Plan targeted checklist for the Gallo enhancement reach, September 2020. 
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Table 19. Adaptive Management Plan targeted checklist for the Gallo enhancement reach, September 2020. 
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Table 19. Adaptive Management Plan targeted checklist for the Gallo enhancement reach, September 2020. 
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Table 19. Adaptive Management Plan targeted checklist for the Gallo enhancement reach, September 2020. 
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Table 20. Adaptive Management Plan full checklist for the Gallo enhancement reach, September 2020. 
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Table 20. Adaptive Management Plan full checklist for the Gallo enhancement reach, September 2020. 

 



86 

 

Table 20. Adaptive Management Plan full checklist for the Gallo enhancement reach, September 2020. 
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Table 20. Adaptive Management Plan full checklist for the Gallo enhancement reach, September 2020. 
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Truett Hurst, August 2020  
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Depth and Velocity 

Table 21. Areas and percentages of: wetted area, optimal depth and velocity, and optimal 
hydraulic habitat within the Truett Hurst enhancement reach, August 2020. 

Truett Hurst 
Post-effective 
flow 
August 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 39,854 23,093 8,971 32,064 10,599 4,357 1,789 6,146 

Side channel area 25,055 12,689 2,868 15,556 18,393 8,983 2,716 11,699 

Side channel 
alcove area 

978 549 34 583 978 549 34 583 

Total area 65,887 36,331 11,873 48,204 29,970 13,889 4,540 18,429 

Main channel % of 
wetted area 

60% 58% 23% 80% 27% 11% 4% 15% 

Side channel % of 
wetted area 

38% 51% 11% 62% 73% 36% 11% 47% 

Side channel 
alcove area % of 
wetted area 

1% 56% 3% 60% 100% 56% 3% 60% 

Total % of wetted 
area 

100% 55% 18% 73% 45% 21% 7% 28% 
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Figure 34. Measured water depth within the Truett Hurst enhancement reach, August 2020. 
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Figure 35. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Truett Hurst 
enhancement reach, August 2020. 
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Figure 36. Measured water velocity within the Truett Hurst enhancement reach, August 2020. 
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Figure 37. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Truett Hurst 
enhancement reach, August 2020. 
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Figure 38. Optimal hydraulic habitat for fry (<0.5 f/s, 0.5-2.0 ft) and parr (<0.5 f/s, 2.0-4.0 ft) within 
the Truett Hurst enhancement reach, August 2020. 
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Habitat Types and Shelter Values 

Table 22. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Truett Hurst enhancement reach, August 2020. 

HU01 Flatwater 1 10 10 

HU02 Riffle 2 20 40 

HU03 Pool 2 25 50 

HU04 Riffle 1 5 5 

HU05 Flatwater 1 10 10 

HU06 Pool 3 60 180 

HU07 Riffle 2 20 40 

HU08 Pool 1 10 10 

HU09 Pool 3 15 45 

HU10 Riffle 2 20 40 

HU11 Flatwater 1 25 35 

HU12 Pool 3 70 210 

HU13 Riffle 1 25 25 

HU14 Pool 3 45 135 

HU15 Riffle 1 20 20 

HU16 Pool 3 30 90 

HU17 Pool 3 40 120 

HU18 Riffle 3 45 135 

HU19 Alcove 3 50 150 

HU20 Riffle 1 30 30 

HU21 Pool 3 20 60 

HU22 Alcove 3 90 270 

HU23 Riffle 2 15 30 

HU24 Pool 3 25 75 

HU25 Riffle 1 10 10 

HU26 Flatwater 3 50 150 

HU27 Riffle 3 15 45 

HU28 Pool 3 30 90 

HU29 Riffle 3 35 105 

HU30 Pool 3 30 90 

HU31 Pool 3 35 105 

HU32 Flatwater 3 35 105 

Pool: riffle 13:12 (1.08)   Avg = 78 
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Figure 39. Habitat unit number and type within the Truett Hurst enhancement reach, August 
2020. 
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Figure 40. Habitat unit shelter scores within the Truett Hurst enhancement reach, August 2020. 
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Feature, Habitat Unit, Site, and Reach Ratings 
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Table 23. Post-effective flow feature ratings for the Truett Hurst enhancement reach August 2020. 
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Table 23. Post-effective flow feature ratings for the Truett Hurst enhancement reach August 2020. 
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Table 23. Post-effective flow feature ratings for the Truett Hurst enhancement reach August 2020. 
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Table 23. Post-effective flow feature ratings for the Truett Hurst enhancement reach August 2020. 
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Table 23. Post-effective flow feature ratings for the Truett Hurst enhancement reach August 2020. 
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Figure 41. Enhancement sites and features within the Truett Hurst enhancement reach, August 
2020. 
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Figure 42. Feature ratings for the Truett Hurst enhancement reach, August 2020. 
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Table 24. Post-effective flow habitat unit ratings for the Truett Hurst enhancement reach August 2020. 
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Table 24. Post-effective flow habitat unit ratings for the Truett Hurst enhancement reach August 2020. 
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Table 24. Post-effective flow habitat unit ratings for the Truett Hurst enhancement reach August 2020. 
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Figure 43. Habitat unit ratings for the Truett Hurst enhancement reach, August 2020. 
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Table 25. Post-effective flow average feature, average habitat unit, site, and reach ratings for the Truett Hurst enhancement reach, August 2020. 
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Figure 44. Post-effective flow site ratings for the Truett Hurst enhancement reach, August 2020. 
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Figure 45. Post-effective flow reach rating for the Truett Hurst enhancement reach, August 
2020.  



113 
 

Feature and Habitat Unit Checklists 
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Table 26. Adaptive Management Plan targeted checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 26. Adaptive Management Plan targeted checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 26. Adaptive Management Plan targeted checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 26. Adaptive Management Plan targeted checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 26. Adaptive Management Plan targeted checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 26. Adaptive Management Plan targeted checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 27. Adaptive Management Plan full checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 27. Adaptive Management Plan full checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 27. Adaptive Management Plan full checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 27. Adaptive Management Plan full checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 27. Adaptive Management Plan full checklist for the Truett Hurst enhancement reach, August 2020. 
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Table 27. Adaptive Management Plan full checklist for the Truett Hurst enhancement reach, August 2020. 

 



126 
 

Van Alyea, June 2020  
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Depth and Velocity 

Table 28. Areas and percentages of: wetted area, optimal depth and velocity, and optimal 
hydraulic habitat within the Van Alyea enhancement reach, June 2020. 

Van Alyea 
Post-effective 
flow 
June 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 52,405 16,860 25,704 42,564 27,657 8,202 12,677 20,878 

Main channel 
alcove area 

20,733 4,870 7,664 12,534 20,733 4,870 7,664 12,534 

Total area 73,138 21,730 33,368 55,098 48,390 13,071 20,341 33,413 

Main channel % of 
wetted area 

72% 32% 49% 81% 53% 16% 24% 40% 

Main channel 
alcove % of wetted 
area 

28% 23% 37% 60% 100% 23% 37% 60% 

Total % of wetted 
area 

100% 30% 46% 75% 66% 18% 28% 46% 
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Figure 46. Measured water depth within the Van Alyea enhancement reach, June 2020. 
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Figure 47. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Van Alyea 
enhancement reach, June 2020. 
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Figure 48. Measured water velocity within the Van Alyea enhancement reach, June 2020. 
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Figure 49. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Van Alyea enhancement 
reach, June 2020. 
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Figure 50. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Van Alyea enhancement reach, June 2020. 
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Habitat Types and Shelter Values 

Table 29. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Van Alyea enhancement reach, June 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Pool 3 30 90 

HU02 Flatwater 3 15 45 

HU03 Riffle 2 40 80 

HU04 Pool 3 20 60 

HU05 Flatwater 3 25 75 

HU06 Pool 3 80 240 

HU07 Riffle 2 35 70 

HU08 Alcove 3 95 285 

HU09 Flatwater 2 20 40 

Pool: riffle 3:2 (1.50)   Avg = 109 
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Figure 51. Habitat unit number and type within the Van Alyea enhancement reach, June 2020. 
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Figure 52. Habitat unit shelter scores within the Van Alyea enhancement reach, June 2020. 
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Feature, Habitat Unit, Site, and Reach Ratings 
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Table 30. Post-effective flow feature ratings for the Van Alyea enhancement reach June 2020. 
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Table 30. Post-effective flow feature ratings for the Van Alyea enhancement reach June 2020. 
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Figure 53. Enhancement sites and features within the Van Alyea enhancement reach, June 
2020. 
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Figure 54. Feature ratings for the Van Alyea enhancement reach, June 2020. 
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Table 31. Post-effective flow habitat unit ratings for the Van Alyea enhancement reach June 2020. 
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Figure 55. Habitat unit ratings for the Van Alyea enhancement reach, June 2020. 
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Table 32. Post-effective flow average feature, average habitat unit, site, and reach ratings for the Van Alyea 
enhancement reach, June 2020. 
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Figure 56. Post-effective flow site ratings for the Van Alyea enhancement reach, June 2020. 
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Figure 57. Post-effective flow reach rating for the Van Alyea enhancement reach, June 2020. 
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Feature and Habitat Unit Checklists 



147 
 

Table 33. Adaptive Management Plan targeted checklist for the Van Alyea enhancement reach, June 2020. 
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Table 33. Adaptive Management Plan targeted checklist for the Van Alyea enhancement reach, June 2020. 
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Table 34. Adaptive Management Plan full checklist for the Van Alyea enhancement reach, June 2020. 
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Table 34. Adaptive Management Plan full checklist for the Van Alyea enhancement reach, June 2020. 
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Farrow Wallace, July 2020 
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Depth and Velocity 

Table 35. Areas and percentages of: wetted area, optimal depth and velocity, and optimal 
hydraulic habitat within the Farrow, Wallace enhancement reach, July 2020. 

Farrow, Wallace 
Post-effective 
flow 
July 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 45,745 22,075 16,245 38,320 10,193 3,823 3,379 7,203 

Main channel 
alcove area 

15,817 5,773 6,296 12,069 10,853 4,245 3,949 8,195 

Side channel area 19,351 9,835 5,748 15,583 13,824 6,140 4,133 10,273 

Total area 80,913 37,683 28,289 65,971 34,871 14,209 11,461 25,670 

Main channel % of 
wetted area 

57% 48% 36% 84% 22% 8% 7% 16% 

Main channel 
alcove % of wetted 
area 

20% 36% 40% 76% 69% 27% 25% 52% 

Side channel % of 
wetted area 

24% 51% 30% 81% 71% 32% 21% 53% 

Total % of wetted 
area 

100% 47% 35% 82% 43% 18% 14% 32% 
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Figure 58. Measured water depth within the Farrow, Wallace enhancement reach, July 2020. 
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Figure 59. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Farrow, Wallace 
enhancement reach, July 2020. 
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Figure 60. Measured water velocity within the Farrow, Wallace enhancement reach, July 2020. 
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Figure 61. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Farrow, Wallace 
enhancement reach, July 2020. 
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Figure 62. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Farrow, Wallace enhancement reach, July 2020. 
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Habitat Types and Shelter Values 

Table 36. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Farrow, Wallace enhancement reach, July 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Flatwater 3 35 105 

HU02 Alcove 3 80 240 

HU03 Riffle 3 35 105 

HU04 Pool 3 45 135 

HU05 Riffle 2 15 30 

HU06 Flatwater 1 10 10 

HU07 Pool 3 40 120 

HU08 Riffle 2 20 40 

HU09 Flatwater 3 35 105 

HU10 Pool 3 50 150 

HU11 Pool 3 40 120 

HU12 Flatwater 3 60 180 

HU13 Alcove 3 80 240 

HU14 Riffle 3 55 165 

HU15 Riffle 2 15 30 

HU16 Pool 1 15 15 

Pool: riffle 5:5 (1.00)   Avg = 112 
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Figure 63. Habitat unit number and type within the Farrow, Wallace enhancement reach, July 
2020. 
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Figure 64. Habitat unit shelter scores within the Farrow, Wallace enhancement reach, July 2020. 
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Feature, Habitat Unit, Site, and Reach Ratings 
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Table 37. Post-effective flow feature ratings for the Farrow, Wallace enhancement reach, July 2020. 

 



163 
 

Table 37. Post-effective flow feature ratings for the Farrow, Wallace enhancement reach, July 2020. 
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Table 37. Post-effective flow feature ratings for the Farrow, Wallace enhancement reach, July 2020. 
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Table 37. Post-effective flow feature ratings for the Farrow, Wallace enhancement reach, July 2020. 
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Figure 65. Enhancement sites and features within the Farrow, Wallace enhancement reach, July 
2020. 
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Figure 66. Feature ratings for the Farrow, Wallace enhancement reach, July 2020. Gray = not 
rated, dark green = Excellent, light green = Good, yellow = Fair, orange = Poor, red = Fail. 
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Table 38. Post-effective flow habitat unit ratings for the Farrow, Wallace enhancement reach, July 2020. 
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Figure 67. Habitat unit ratings for the Farrow, Wallace enhancement reach, July 2020.  
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Table 39. Post-effective flow average feature, average habitat unit, site, and reach ratings for the Farrow, Wallace enhancement reach, July 2020. 
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Figure 68. Post-effective flow site ratings for the Farrow, Wallace enhancement reach, July 
2020. 
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Figure 69. Post-effective flow reach rating for the Farrow, Wallace enhancement reach, July 
2020. 
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Feature and Habitat Unit Checklists
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Table 40. Adaptive Management Plan targeted checklist for the Farrow, Wallace enhancement reach, July 2020. 
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Table 40. Adaptive Management Plan targeted checklist for the Farrow, Wallace enhancement reach, July 2020. 
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Table 40. Adaptive Management Plan targeted checklist for the Farrow, Wallace enhancement reach, July 2020. 
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Table 40. Adaptive Management Plan targeted checklist for the Farrow, Wallace enhancement reach, July 2020. 

 

 



178 
 

 

Table 41. Adaptive Management Plan full checklist for the Farrow, Wallace enhancement reach, July 2020. 
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Table 41. Adaptive Management Plan full checklist for the Farrow, Wallace enhancement reach, July 2020. 
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Table 41. Adaptive Management Plan full checklist for the Farrow, Wallace enhancement reach, July 2020. 
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Table 41. Adaptive Management Plan full checklist for the Farrow, Wallace enhancement reach, July 2020. 
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Ferrari-Carano, Olson, October 2020 
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Depth and Velocity 

Table 42. Areas and percentages of: wetted area, optimal depth and velocity, and optimal 
hydraulic habitat within the Ferrari-Carano, Olson enhancement reach, October 2020. 

Ferrari-Carano, 
Olson 
Post-effective 
flow 
June 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 50,923 26,565 13,648 40,212 20,316 9,166 2,662 11,828 

Side channel area 60,314 30,090 15,973 46,063 27,042 9,954 5,573 15,526 

Total area 111,237 56,655 29,621 86,276 47,358 19,119 8,235 27,354 

Main channel % of 
wetted area 

46% 52% 27% 79% 40% 18% 5% 23% 

Side channel % of 
wetted area 

54% 50% 26% 76% 45% 17% 9% 26% 

Total % of wetted 
area 

100% 51% 27% 78% 43% 17% 7% 25% 
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Figure 70. Water depth within the Ferrari-Carano, Olson enhancement reach, June 2020. 
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Figure 71. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Ferrari-Carano, 
Olson enhancement reach, October 2020. 
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Figure 72. Measured water velocity within the Ferrari-Carano, Olson enhancement reach, 
October 2020. 
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Figure 73. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Ferrari-Carano, Olson 
enhancement reach, October 2020. 
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Figure 74. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Habitat Types and Shelter Values 

Table 43. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Ferrari-Carano, Olson enhancement reach, October 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Riffle 2 30 60 

HU02 Pool 3 25 75 

HU03 Flatwater 3 30 90 

HU04 Pool 3 45 135 

HU05 Riffle 1 5 5 

HU06 Pool 3 40 120 

HU07 Riffle 3 30 90 

HU08 Riffle 3 25 75 

HU09 Pool 3 45 135 

HU10 Riffle 3 30 90 

HU11 Alcove 3 90 270 

HU12 Pool 3 35 105 

HU13 Flatwater 2 15 30 

HU14 Pool 3 15 45 

HU15 Riffle 2 10 20 

HU16 Riffle 3 75 225 

HU17 Riffle 3 15 45 

HU18 Flatwater 2 10 20 

HU19 Riffle 1 5 5 

HU20 Riffle 3 25 75 

HU21 Pool 2 25 50 

HU22 Flatwater 2 15 30 

HU23 Pool 3 40 120 

HU24 Riffle 2 20 40 

HU25 Flatwater 2 30 60 

HU26 Alcove 2 75 150 

HU27 Alcove 3 65 195 

HU28 Flatwater 1 10 10 

HU29 Pool 3 25 75 

HU30 Flatwater 2 10 20 

HU31 Alcove 2 90 180 

Pool: riffle 17:15 (1.13)   Avg = 85 
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Figure 75. Habitat unit number and type within the Ferrari-Carano, Olson enhancement reach, 
October 2020.  
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Figure 76. Habitat unit shelter scores within the Ferrari-Carano, Olson enhancement reach, 
October 2020. 

Dry 

Dry 



193 
 

Feature, Habitat Unit, Site, and Reach Ratings
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Table 44. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 44. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 44. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 44. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 44. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 44. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 44. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Figure 77. Enhancement sites and features within the Ferrari-Carano, Olson enhancement 
reach, October 2020. 

 



202 
 

 
Figure 78. Feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 45. Adaptive Management Plan checklist habitat unit ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 45. Adaptive Management Plan checklist habitat unit ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 45. Adaptive Management Plan checklist habitat unit ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Figure 79. Habitat unit ratings for the Ferrari-Carano, Olson enhancement reach October 2020. 
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Table 46. Post-effective flow average feature, average habitat unit, site, and reach ratings for the 
Ferrari-Carano, Olson enhancement reach, October 2020. 

 

 



208 
 

 
Figure 80. Enhancement site ratings for the Ferrari-Carano, Olson enhancement reach, October 
2020. 
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Figure 81. Enhancement reach rating for the Ferrari-Carano, Olson enhancement reach, October 
2020. 
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Feature and Habitat Unit Checklists 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 47. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 48. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Geyser Peak, April 2020  
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Depth and Velocity 

Table 49. Areas and percentages of: wetted area, optimal depth and velocity, and optimal 
hydraulic habitat within the Geyser Peak enhancement reach, April 2020. 

Geyser Peak 
Post-effective 
flow 
April 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 
 

37,851 22,949 5,120 28,069 11,015 4,410 859 5,270 

Side channel area 1,602 931 267 1,198 1,602 931 267 1,198 

Total area 39,452 23,880 5,386 29,266 12,617 5,341 1,126 6,468 

Main channel % of 
wetted area 

96% 61% 14% 74% 29% 12% 2% 14% 

Side channel % of 
wetted area 

4% 58% 17% 75% 100% 58% 17% 75% 

Total % of wetted 
area 

100% 61% 14% 74% 32% 14% 3% 16% 
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Figure 82. Measured water depth within the Geyser Peak enhancement reach, April 2020. 
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Figure 83. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Geyser Peak 
enhancement reach, April 2020. 
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Figure 84. Measured water velocity within the Geyser Peak enhancement reach, April 2020. 
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Figure 85. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Geyser Peak 
enhancement reach, April 2020. 
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Figure 86. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Geyser Peak enhancement reach, April 2020. 
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Habitat Types and Shelter Values 

Table 50. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Geyser Peak enhancement reach, April 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Riffle 3 30 90 

HU02 Riffle 1 5 5 

HU03 Pool 3 30 90 

HU04 Pool 3 40 120 

HU05 Riffle 2 10 20 

HU06 Riffle 3 15 45 

HU07 Alcove 3 50 150 

HU08 Riffle 2 10 20 

HU09 Pool 3 25 75 

HU10 Flatwater 2 20 40 

HU11 Alcove 3 60 180 

HU12 Riffle 2 5 10 

HU13 Alcove 3 90 270 

HU14 Flatwater 2 15 30 

HU15 Riffle 2 20 40 

Pool: riffle 3:7 (0.43)   Avg = 79 
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Figure 87. Habitat unit number and type within the Geyser Peak enhancement reach, April 2020. 
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Figure 88. Habitat unit shelter scores within the Geyser Peak enhancement reach, April 2020. 
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Feature, Habitat Unit, Site, and Reach Ratings 
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Table 51. Post-effective flow feature ratings for the Geyser Peak enhancement reach, April 2020. 
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Table 51. Post-effective flow feature ratings for the Geyser Peak enhancement reach, April 2020. 
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Table 51. Post-effective flow feature ratings for the Geyser Peak enhancement reach, April 2020. 
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Figure 89. Enhancement sites and features within the Geyser Peak enhancement reach, April 
2020. 
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Figure 90. Feature ratings for the Geyser Peak enhancement reach, April 2020. 
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Table 52. Post-effective flow habitat unit ratings for the Geyser Peak enhancement reach, April 2020. 
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Table 52. Post-effective flow habitat unit ratings for the Geyser Peak enhancement reach, April 2020. 
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Figure 91. Post-effective flow habitat unit rating for the Geyser Peak enhancement reach, April 
2020. 
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Table 53. Post-effective flow average feature, habitat unit, site, and reach ratings for the Geyser Peak enhancement reach, April 2020. 
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Figure 92. Post-effective flow site ratings for the Geyser Peak enhancement reach, April 2020. 



248 
 

 
Figure 93. Post-effective flow reach rating for the Geyser Peak enhancement reach, April 2020. 
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Feature and Habitat Unit Checklists 
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Table 54. Adaptive Management Plan targeted checklist for the Geyser Peak enhancement reach, April 2020. 
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Table 54. Adaptive Management Plan targeted checklist for the Geyser Peak enhancement reach, April 2020. 
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Table 54. Adaptive Management Plan targeted checklist for the Geyser Peak enhancement reach, April 2020. 
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Table 54. Adaptive Management Plan targeted checklist for the Geyser Peak enhancement reach, April 2020. 
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Table 55. Adaptive Management Plan full checklist for the Geyser Peak enhancement reach, April 2020. 
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Table 55. Adaptive Management Plan full checklist for the Geyser Peak enhancement reach, April 2020. 
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Table 55. Adaptive Management Plan full checklist for the Geyser Peak enhancement reach, April 2020. 
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Table 55. Adaptive Management Plan full checklist for the Geyser Peak enhancement reach, April 2020. 
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Post-construction, October 2020
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Ferrari-Carano, Olson, October 2020 
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Depth and Velocity 

Table 56. Areas and percentages of: wetted area, optimal depth and velocity, and optimal 
hydraulic habitat within the Ferrari-Carano, Olson enhancement reach, October 2020. 

Ferrari-Carano, 
Olson 
Post-repair 
October 2020 

Wetted 
area 
(ft2) 

0.5 – 2.0 
ft 

2.0 – 4.0 
ft 

Total < 0.5 ft/s 
0.5 – 2.0 

ft 
< 0.5 ft/s 

2.0 – 4.0 
ft 

< 0.5 ft/s 
Total 

Main channel area 46,355 20,527 15,194 35,722 15,020 5,828 3,651 9,479 

Side channel area 58,413 29,260 14,972 44,232 23,984 9,207 6,024 15,231 

Total area 104,768 49,787 30,166 79,954 39,004 15,036 9,674 24,710 

Main channel % of 
wetted area 

44% 44% 33% 77% 32% 13% 8% 20% 

Side channel % of 
wetted area 

56% 50% 26% 76% 41% 16% 10% 26% 

Total % of wetted 
area 

100% 48% 29% 76% 37% 14% 9% 24% 
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Figure 94. Water depth within the Ferrari-Carano, Olson enhancement reach, June 2020. 
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Figure 95. Optimal water depth for fry (0.5-2.0 ft) and parr (2.0-4.0 ft) within the Ferrari-Carano, 
Olson enhancement reach, October 2020. 
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Figure 96-. Measured water velocity within the Ferrari-Carano, Olson enhancement reach, 
October 2020. 
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Figure 97. Optimal water velocity for fry and parr (< 0.5 ft/s) within the Ferrari-Carano, Olson 
enhancement reach, October 2020. 
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Figure 98. Optimal hydraulic habitat for fry (<0.5 ft/s, 0.5-2.0 ft) and parr (<0.5 ft/s, 2.0-4.0 ft) 
within the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Habitat Types and Shelter Values 

Table 57. Habitat, types, shelter value, percent cover, and shelter score for habitat units within the 
Ferrari-Carano, Olson enhancement reach, October 2020. 

Habitat Unit # Habitat Type Shelter Value Percent Cover Shelter Score 

HU01 Riffle 2 30 60 

HU02 Pool 3 25 75 

HU03 Flatwater 3 30 90 

HU04 Pool 3 45 135 

HU05 Riffle 1 5 5 

HU06 Pool 3 40 120 

HU07 Riffle 3 30 90 

HU08 Riffle 3 25 75 

HU09 Pool 3 45 135 

HU10 Riffle 3 30 90 

HU11 Alcove 3 90 270 

HU12 Pool 3 35 105 

HU13 Flatwater 2 15 30 

HU14 Pool 3 15 45 

HU15 Riffle 2 10 20 

HU16 Riffle 3 75 225 

HU17 Riffle 3 15 45 

HU18 Flatwater 2 10 20 

HU19 Riffle 1 5 5 

HU20 Riffle 3 25 75 

HU21 Pool 2 25 50 

HU22 Flatwater 2 15 30 

HU23 Pool 3 40 120 

HU24 Riffle 2 20 40 

HU25 Flatwater 2 30 60 

HU26 Alcove 2 75 150 

HU27 Alcove 3 65 195 

HU28 Flatwater 1 10 10 

HU29 Pool 3 25 75 

HU30 Flatwater 2 10 20 

HU31 Alcove 2 90 180 

Pool: riffle 9:11 (0.82)   Avg = 85 
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Figure 99. Habitat unit number and type within the Ferrari-Carano, Olson enhancement reach, 
October 2020.  
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Figure 100. Habitat unit shelter scores within the Ferrari-Carano, Olson enhancement reach, 
October 2020. 
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Feature, Habitat Unit, Site, and Reach Ratings
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Table 58. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 58. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 

 



272 
 

Table 58. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 58. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 

 



274 
 

Table 58. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 

 



275 
 

Table 58. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 58. Adaptive Management Plan checklist feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Figure FO 101. Enhancement sites and features within the Ferrari-Carano, Olson enhancement 
reach, October 2020. 
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Figure 102. Feature ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 59. Adaptive Management Plan checklist habitat unit ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 59. Adaptive Management Plan checklist habitat unit ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 59. Adaptive Management Plan checklist habitat unit ratings for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Figure 103. Habitat unit ratings for the Ferrari-Carano, Olson enhancement reach October 2020. 
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Table 60. Post-effective flow average feature, average habitat unit, site, and reach ratings for the 
Ferrari-Carano, Olson enhancement reach, October 2020. 
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Figure 104. Enhancement site ratings for the Ferrari-Carano, Olson enhancement reach, 
October 2020. 
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Figure 105. Enhancement reach rating for the Ferrari-Carano, Olson enhancement reach, 
October 2020. 
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Feature and Habitat Unit Checklists 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 61. Adaptive Management Plan targeted checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 62. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 62. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 62. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 

 



298 
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Table 62. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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Table 62. Adaptive Management Plan full checklist for the Ferrari-Carano, Olson enhancement reach, October 2020. 
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