



























































































































































































































































































































































































































































































































































































































































Table A34. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Upper Side Channel 11 for Passage Reach I.

Mainstem flow at Gcld Creek (cfs)

Natural 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 6 6 6 6
Groundwater baseflow (cfs)

corresponding to specified

mainstem flow € 5 5 5
Surface water necessary for

passage (cfs) 0 1 1 1

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

% Exceeded based on total
daily ppt and groundwater 50 0 0 0

Breaching 7 exceeded for
controlling discharge of
16,000 cfs 45 0 0 0

Backwater 7 exceeded for
mainstem discharge of
12,400 cfs 68 0 0 0

Maximum % exceeded 68 0 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR I by breaching effects

d Breaching occurs prior to backwater effects



Table A35. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Upper Side Channel 11 for Passage Reach II.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000

Groundwater & Surface water

Required fiow (cfs) 12 12 12 12

Groundwater baseflow (cfs)

corresponding to specified

mainstem flow 6 5 5 5

Surface water necessary for

passage (cfs) 6 7 7 7

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

% Exceeded based on total
daily ppt and groundwater 0 0 0 0

Breaching 7 exceeded for
controlling discharge of
16,000 cfs 45 0 0 0

Backwater 7 exceeded for
mainstem discharge of
d cfs d d d d

Maximum 7 exceeded 45 0 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR II by breaching effects

d Breaching occurs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff



Table A36. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Upper Side Channel 11 for Passage Reach III.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 12" 12 12 12
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 3 2 2 2
Surface water necessary for
passage (cfs) 9 10 10 10

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

% Exceeded based on total
daily ppt and groundwater 0 0 0 0

Breaching 7 exceeded for
controlling discharge of
16,000 cfs 45 0 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

Maximum 7 exceeded 45 0 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR III by breaching effects

¢ Required flow estimated assuming that required flow at downstream PR is
sufficient for passage at upstream PR

d Breaching occurs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff



Table A37. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 21 for Passage Reach I.

Mainstem flow at Gold Creek (cfs)

Natural 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 5 5 5 5
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 10 6.2 2.3 1.1
Surface water necessary for
passage (cfs) 0 0 2.7 4.9
Amount of ppt needed for basin
area of .52 mile? (in) 0 0 = .22
% Exceeded based on total
daily ppt and groundwater 100 100 6 4
Breaching % exceeded for
controlling discharge of
25,000 cfs 10 0 0 0
Backwater 7 exceeded for
mainstem discharge of
d cfs d d d d
Maximum % exceeded 100 100b 6 4

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage

through PR I

d Breaching occurs prior to backwater effects




Table A38. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 21 for Passage Reach IIL.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 5 5 5 5
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.9 1.8 0.7 0.3
Surface water necessary for
passage (cfs) 2l 3.2 4.3 4,7

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

% Exceeded based on total
daily ppt and groundwater 0 0 0 0

Breaching % exceeded for
controlling discharge of
25,000 cfs 10 0 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 10 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR IIL

d Breaching ovcurs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff



Table A39. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 21 for Passage Reach IIR.

Mainstem flow at Gold Creek (cfs)

Natural 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 5 5 .5 5
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 3.2 2.0 0.7 0.4
Surface water necessary for
passage (cfs) 1.8 3.0 4.3 4.6

Amount of ppt needed for basin
area of .26 mile? (in) .16 .27 .39 .41

% Exceeded based on total
daily ppt and groundwater 4 2 1 1

Breaching 7 exceeded for
contrclling discharge of
f cfs f f f £

Backwater 7% exceeded for
mainstem discharge of
f cfs 5 f f f

Maximum % exceeded 4

"~
o
—

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the muinstem discharge period of 18000 cfs will not assist passage
through PR IIR

f No data available



Table A40. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach I.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 8¢ 8 8 8
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 18.1 11.3 4,2 2.0
Surface water necessary for
passage (cfs) 0 0 3.8 6.0

Amount of ppt needed for basin
area of 5.03 mile? (in) 0 0 .02 .03

% Exceeded based on total
daily ppt and groundwater 100 100 28 24

Breaching 7 exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater Z exceeded for
mainstem discharge of
12,000 cfs 71 100 0 0

Maximum % exceeded 100 100b 28 24

a Natural flows identified by 50 percent exceadance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR I by breaching effects

¢ Required flow estimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR



Table A4l. Required flow, passage reach flows and percent exceedance of succassful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach II.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 8 8 8 &
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 18.0 11.2 4.2 .0
Surface water necessary for
passage (cfs) 0 0 3.8 3.0

Amount of ppt needed for basin
area of 5.03 mile? (in) 0 0 .02 .03

% Exceeded based on total
daily ppt and groundwater 100 100 28 4

Breaching % exceeded for
controlling discharge of
12,000 cfs 71 100 0 (0

Backwater % exceeded for
mainstem discharge of
d cfs d d d ¢

Maximum 7 exceeded 100 100 28 24

a Natural flows identified by 50 percent exceedance mainstem discharge of .5,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist pass:ge
through PR II by breaching effects

d Breaching occurs prior to backwater effects



Table A42. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach III.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 3 7 7 7
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 17:5 10.9 4.1 1.9
Surface water necessary for
passage (cfs) 0 0 2.9 5z

Amount of ppt needed for basin
area of 5.03 mile? (in) 0 0 .01 .02

% Exceeded based on total
daily ppt and groundwater 100 100 31 26

Breaching 7 exceeced for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater 7% exceeded for
mainstem discharge of
d cfs d d d d

Maximum 7 exceeded 100 100 31 26

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR III by breaching effects

c Required flow estimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects



Table A43. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach IV.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 7 7 v 7
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 17:5 10.9 4.1 1.9
Surface water necessary for
passage (cfs) 0 0 2.9 P |

Amount of ppt needed for basin
area of 5.03 mile? (in) 0 0 .01 .02

% Exceeded based on total
daily ppt and groundwater 100 100 31 26

Breaching 7 exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater % exceeded for
mainstem discharge of
d cf: d d d d

Maximum 7 exceeded 100 100 31 26

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR IV by breaching effects

d Breaching occurs prior to backwater effects



Table A44. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach V.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 18 18 18 18
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 17.4 10.8 4.0 1.9
Surface water necessary for
passage (cfs) 0.6 T2 14.0 16.1

Amount of ppt needed tor basin
area of .52 mile? (in) .03 .32 .63 ;73

% Exceeded based on total
daily ppt and groundwater 24 2 1 ¢S5

Breaching % exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 71 100 1 o

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR V by breaching effects

d Breaching occurs prior to backwater effects



Table A45. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach VI.

Mainstem flow at Gold Creek (cfs)

Natural' 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 20° 20 20 20
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 17.2 10.7 4.0 1.9
Surface water necessary for
passage (cfs) 2.8 9.3 16.0 18.1

Amount of ppt needed for basin
area of .52 mile? (in) <13 W42 .72 .81

% Exceeded based on total
daily ppt and groundwater 7 1 «5 0

Breaching % exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater 7 exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 71 100b ) 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR VI by breaching effects

¢ Required flow estimated assuming that required flow at upstream PR 1is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects



Table A46. Required flow, passage reach flows and percent exceedance of succe:ssful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach VII.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 20¢ 20 20 20
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 16.8 10.4 3.9 1.8
Surface water necessary for
passage (cfs) 3.2 9.6 16.1 18.2

Amount of ppt needed for basin
area of .52 mile? (in) .14 .43 73 .82

% Exceeded based on total
daily ppt and groundwater 6 1 o3 0

Breaching 7 exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 71 100 o 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR VII by breaching effects

¢ Required flow estimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects



Table A47. Required flcw, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach VIII.

Mainstem flow at Gold Creek (cfs)

Natural 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 20°¢ 20 20 20
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 16.5 10.2 3.8 1.8
Surface water necessary for
passage (cfs) 3.5 9.8 16.2 18.2

Amount of ppt needed for basin
area of .52 mile? (in) .16 44 <13 .82

% Exceeded based on total
daily ppt and groundwater 4 1 .5 0

Breaching 7 exceeded for
controlling discharge of
16,000 cfs 71 100 0 0

Rackwater 7 exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 71 100

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of i8000 cfs will assi:st passage
through PR VIII by breaching effects

¢ Required flow estimated assuming thci required flow at upstream PR is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects



Table A48. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach IX.

Mainstem flow at Gold Creek (cfs)

Natural 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 20 20 20 20
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 16.4 10.2 3.8 1.8
Surface water necessary for
passage (cfs) 3.6 9.8 16.2 18.2

Amount of ppt needed for basin
area of .52 mile? (in) .16 A +73 .82

% Exceeded based on total
daily ppt and groundwater 4 1 A 0

Breaching 7 exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

Maximum 7% exceeded 71 100 .S 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR IX by breaching effects

d Breaching occurs prior to backwater effects



Table A49. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach X.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 5¢ 5 5 5
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 12.5 7.8 2.9 1.4
Surface water necessary for
passage (cfs) 0 0 2.1 3.6

Amount of ppt needed for basin
area of .52 mile? (in) 0 0 .09 .16

% Exceeded based on total
daily ppt and groundwater 100 100 9 5

Breaching % exceeded for
controlling discharge of
24,000 cfs 12 0 0 0

Backwater 7 exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 100 100 9 5

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR X

¢ Required flow estimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects




APPENDIX B

Detailed Mitigation Costs



APPENDIX B
Detailed Mitigation Costs

Chapter 3 outlines mitigation proposals for several sloughs and a side
channel. This appendix presents the costs for the various mitigation

measures presented.

Costs for these proposals are preliminary and are based mostly on past
experience in different projects. A major cost, and one difficult to
evaluate consists of mobilizing eqiipment, materials and men to the
sites. These costs are based on using the Alaska Railroad to
transport much of the equipment and materials. Details regarding
loading and wunloading and delays with the railroad have not been

evaluated completely.

- Side Channel 21 and Slough 21 do not have access to the railroad or
other land transportation during the construction season. Three

alternatives exist to mobilize equipment to this site.

1) Felicopter: Advantages in timing, speed and scheduling.
Disadvantages are very high cost and severe 1limit of

equipment size.

2) Barge: Advantages in lower costs, some ability to schedule
and operate efficiently. Disadvantage of shallow draft in

river, equipment size may be limited.

3) Mobilizing during winter: Advantage of getting large
equipment and supplies into work site by transport over
river ice. Disadvantages are posed by long lead time to
mobilize materials, tying up equipment for one year before

demobilization could be completed.

Costs in this section for Slough and Side Channel 21 are based on the
assumption that river conditions are such that barges may be operated
to the site.
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Slough 8A

1 Slough Mouth Excavation
Labor
Equipment
Mobilization/Demobilization
Engineering/Management
Total

1 Wing Deilector
Labor
Equipment /Materials
Mobilization/Demobilization
Engineering/Management
Total

Excavation of 6 Passage Reaches
Labor
Equipment /Materials
Mobilization/Demobilization
Engineering/Management
Total

Buildup of 2 Slough Berms
Labor
Equipment
Mobilization/Demobilization
Engineering/Management
Total

6,000
8,000
7,000
5,000

5,000
9,000
5,000
5,000

2,000
3,000
2,000
3,000

120,000
40,000
2,000
3,000

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 8A

$ 26,000

$ 24,000

$ 10,000

$ 295,000

$355,000



== = — - _— — P |

- e

=

= -_— ] |

Slough 9

1 Rock Weir
Labor
Equipment /Materials
Mobilization/Demobilization
Engineering/Management
Total

1 Buildup of Slough Berm
Labor
Equipment
Mobilization/Demobilization
Gravel and Core Processing
Engineering/Management
Total

20 Log Barriers
Labor
Materials/Equipment
Mobilization/Demobilization
Engineering/Management
Total

Excavation of 2 Passage Reaches
Labor
Materials/Equipment
Mobilization/Demobilization
Engineering/Management
Total

1 Slough Mouth Excavation
Labor
Equipment
Mobilization/Demobilization
Engineering/Management
Total

9,00)
14,000
8,000
6,000

60,000
20,000
10,000
40,000
20,000

20,000
2,000
2,000
6,000

2,000
1,000
2,000
2,000

6,000
8,000
7,000
5,000

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 9

$37,000

$150,000

$30,000

$7,000

$26,000

$250,000
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Slough 9A

1 Buildup of Slough Berm
Labor
Equipment
Mobilization/Demobilization
Gravel and Core Processing
Engineering/Management
Total

Excavation of Entire Slough
Labor
Equipment /Materials
Mobilization/Demobilization
Gravel Processing
Engineering/Management
Total

60,000
20,000
10,000
40,000
20,000

6,000
7,000
5,000
55,000
3,000

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 9A

$150,000

$76,000

$226,000



Slough 11

2 Weirs
Labor
Equipment /Materials
Mobilization/Demobilization
Engineering/Management
Total

Bank Stabilization 1000 ft
Labor
Materials/Equipment
Mobilization/Demobilization
Engineering/Management
Total

Slough Excavation
Labor
Equipment /Materials
Mobilization/Demobilization
Gravel Processing
Engineering/Management
Total

15 Log Barriers
Labor
Materials/Equipment
Mobilization/Demobilization
Engineering/Management
Total

1 Buildup of Protective Berm
Labor
Equipment
Mobilization/Demobilization
Gravel and Core Processing
Engineering/Management
Total

TOTAL COSTS OF MITIGATION FOR SLOUGH 11

18,000
28,000
8,000
7,000

8,000
7,000
5,000
5,000

6,000
7,000
5,000
5,000
3,000

15,000
2,000
2,000
5,000

60,000
20,000
10,000
40,000
20,000

$61,000

$25,000

$26,000

$24,000

$150,000

$286,000
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Upper Side Channel 11

Excavation of Channel
Labor
Equipment /Materials
Mobilization/Demobilization
Gravel Processing
Engineering/Management
Total

Buildup of Protective Berm
Labor
Equipment
Mobilization/Demobilization
Gravel and Core Processing
Engineering/Management
Total

TOTAL COSTS OF MITIGATION FOR SIDE CHANNEL 11

6,000
7,000
5,000
5,000
3,000

60,000
20,000
10,000
40,000
20,000

$26,000

$150,000

$176,000



Side Channel 21

Excavation of Channel
Labor
Equipment /Materials
Mobilization/Demobilization
Gravel Processing
Engineering/Management
Total

7 Wing Deflectors Bank Stabilization
Labor
Materials/Equipment
Mobilization/Demobilization
Oversize Material Removal
Engineering/Management
Total

- TOTAL COSTS OF MITIGATION MEASURES FOR SIDE

8,000
9,000
11,000
8,000
9,000

70,000
65,000
20,000
35,000
50,000

CHANNEL 21

$45,000

$240,000

$285,000



Slough 21

Excavation to Lower Slough Profile
Labor
Equipment /Materials
Mobilization/Demobilization
Oversize Substrate Removal
Engineering/Management
Total

Water Supply System
Labor
Materials/Equipment
Piping
Mobilization/Demobilization
Engineering/Management
Total

5,000
6,000
5,000
10,000
8,000

55,000
30,000

9,000
20,000
20,000

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 21

$34,000

$134,000

$168,000



Slough 21

Excavation to Lower Slough Profile
Labor
Equipment /Materials
Mobilization/Demobilization
Oversize Substrate Removal
Engineering/Management
Total

Water Supply System
Labor
Materials/Equipment
Piping
Mobilization/Demobilization
Engineering/Management
Total

5,000
6,000
5,000
10,000
8,000

55,000
30,000

9,000
20,000
20,000

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 21

$34,000

$134,000

$168,000



Curry Slough Development

Propagation System
Labor
Equipment /Materials
Pipe
Gravel Processing
Mobilization/Demobilization
Engineering/Management

Total

Curry Station Development
Propagation System
Labor
Equipment Materials
Gravel Processing
MobilizationDemobilization
Engineering/Management
Total

135,000
80,000
100,000
30,000
35,000
70,000

15,000
35,000

8,000
10,000
13,000

$450,000

$81,000
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INTERIM MITIGATION PLAN

FOR ARCTIC GRAYLING HABITAT

IN THE IMPOUNDMENT AREA



1 — INTRODUCTION AND BACKGROUND

The primary long-term impact associated with the filling of the Watana
and Devil Canyon reservoirs is the loss of clear-water tributary
habitat (Acres American 1983). The tributary habitat that will be
inundated currently supports a substantial population of Arctic
grayling, estimated to be at least 16,300 fish in 1982. Aquatic
habitats within the reservoirs are not expected to support a signi-

ficant grayling population.

In the impoundment area, Arctic grayling was selected as the
evaluation species for mitigation because of its abundance in the
area, its sensitivity to impacts during all seasons and life stages,
and its desirability as a sport fish. Measures to avoid, minimize,
rectify or reduce the anticipated loss of spawning and Arctic grayling
habitats are considered infeasible (Acres American 1983)., Therefore,
measures to compensate for the loss of Arctic grayling habitat are the

options being considered for impoundment mitigation planning.

Impoundment mitigation options to compensate for lost Arctic grayling
habitat were outlined in Exhibit E, Federal Energy Regulatory
Commission License Application (Acres American 1983) and included:
(1) funding of research on Arctic grayling propagation technology;
(2) hatchery propagation of Arctic grayling and the subsequent
stocking of the reared fish (i.e. fingerling); (3) stocking of
hatchery-reared rainbow trout if Arctic grayling propagation proved to
be technically infeasible; and (4) the introduction of rainbow trout
into the Devil Canyon reservoir. Agency comments on the
hatchery-rearing of Arctic grayling were generally negative and
concluded that grayling production ir Alaska must be considered
experimental and compensation must be judged as speculative (ADF&G
1983c). Reasons for this position were: (1) the lack of a reliable
egg source; (2) low survival from the green egg to fry stage;
(3) unsuccessful attempts to rear grayling fry to fingerling in
hatcheries; and (4) the inability to evaluate survival of stocked fry
because of their small size.
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2 - Mitigation Options

2.1 - Rainbow Trout

Rainbow trout is the species being considered for primary compensation
for lost Arctic grayling habitat. A rainbow trout propagation and a
stocking program has documented success in Alaska and there is a high

demand for the species by sport anglers.

It appears that Devil Canyon reservoir may be too turbid to
successfully grow rainbow trout to a desired size. Turbidity levels
in Devil Canyon reservoir are expected to be in the range of
40-50 NTUs with 1light penetrating about one meter into the water
column (Tom Stewart, Harza-Ebasco, pers. comm. 1984). Primary
production in Devil Canyon reservoir is expected to be low as a result
of the turbidity levels. Because the success of a stocking program of
rainbow trout 1in Devil Canyon reservoir 1is uncertain, it may be
desirable to ﬁonitor the reservoir 1limnology and resident £ish
populations that will occur naturally before initiating a stocking

program for any species.

Sport fishing opportunities would be available to a larger number of
people if fish were stocked near population centers. Additionally,
stocking sites can be chosen that will have a higher probability of
success than Devil Canyon reservoir. Rainbow trout have been
successfully stocked in numerous lakes in the Matanuska-Susitna Valley
area (Larry Engel, ADF&G, Palmer, pers. comm. 1984). Case histories,
cost analyses and stocking areas for a rainbow trout stocking program
will be discussed in the impoundment mitigation plan scheduled for
1985. :

2.2 - Arctic Grayling

Arctic grayling stocking is desirable because of "in-kind" replacement
for lost spawning and rearing habitat. In 1984, significant progress
was made in Arctic grayling propagation technology. About 100,000



grayling fingerling (approximately 50 to 60 mm) were reared at Clear
Hatchery (D. Parks, ADF&G Hatchery Manager, Clear, Alaska, pers. comm.
1984). Feeding experiments with various kinds of commercial feeds,
automatic feeders, and increased light intensity are factors that were
thought to be important in the successful rearing of grayling
fingerling. The survival rate was about 70 percent from
emergent sac-fry to 2 gram fingerling for one experimental
group, which 1is about seven times greater than previous survival

rates for emergent sac-fry to fingerling.

Because significant progress in Arctic grayling propagation technology
is being made and the desirability of "in-kind" replacement, grayling
is still considered a primary candidate species for compensation. The
impoundment mitigation plan scheduled for April 1985 will discuss
propagation technology for Arctic grayling and examine areas that need
further research, such as brood stock development, commercial feeds,
vitamin deficiencies, disease problems, stocking evaluation, stocking

areas.
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